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1. IMacnopT OLEHOYHBIX MATEPHUAJIOB (OLIEHOYHBIX CPECTB)

OrneHo4HbIE MaTepHalIbl (OLIEHOYHBIE CPEACTBA) MPHJIAraloTcs K paboueil mporpamMme TUCIUITINHBI U
NpEJCTaBIsieT COO0OH COBOKYIMHOCTh KOHTPOJBHO-U3MEPHUTENBHBIX MaTepUAIOB (THUIIOBBIC 3aayH
(3amaHus1), KOHTPOJIbHBIE PAa0OTHI, TECTHI U JIp.) U METOJOB UX HCIOIb30BAHUS, NTPEIHAZHAYCHHBIX JIs
M3MEPEHUs YPOBHS JIOCTIKECHHS 00yJarOIMMCs YCTAHOBJICHHBIX PE3yIbTaTOB 00yUCHHUSI.

OneHouHble MaTepualibl (OLEHOYHBIE CPEACTBA) HCHOJB3YIOTCS IpPHU MPOBEACHUM TEKYILETO
KOHTPOJISl YCTIEBAEMOCTH M MIPOMEKYTOYHOM aTTeCTAI[H 00yJaroInuXCs.

1.1 Iepevyenb KoMneTeH Ui, GOPMHUPYEMBbIX M CHHIIJIMHOM,
¢ yKa3aHueM 3TanoB ux ¢popmupoBanus B npouecce ocsoenusi OINOII

[lepedyens komMmeTeHIHH, (GOPMUPYEMBIX B IIPOLIECCE U3YUCHHS TUCIUTUTHHBL:

OIIK-1: CriocoGeH npuMeHsTh COBpEMEHHbIE HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTUU
B Mpo(heCcCHOHATBHOM JIeATETFHOCTH B c(hepe COIMaIbHON paboThI.

KoneunsiMu pe3yiabTaTaMM OCBOEHHS JWCLUUIUIMHBI SBISIOTCS C(HOPMHUPOBAHHBIE KOTHUTHBHBIE
JECKPUIITOPBl  «3HAaTbh», «YMETb», «BIAJETh», PACIHCAHHbIE 10 OTJEIbHBIM KOMIETEHIIMSIM.
dopmupoBaHue JECKPUIITOPOB IPOUCXOIUT B TEUEHHUE BCETO CEMECTpa MO dTanaM B paMKax KOHTAKTHOM
paboThl, BKIIOYAIOIIEW pa3iMyYHble BUIBl 3aHITUH M CAMOCTOATEIBHONW paboThl, ¢ NPUMEHEHHEM
pa3nuuHbIX (OPM U METOI0B 00yueHus (Tadm. 1).



Tabmuna 1 ®opMupoBaHHe KOMIETEHIMIA B TPOLIECCE N3YYEHUS TUCIUILIIMHBI

Kon YposeHb JleckpunTopsl KOMIIETCHIIUH Bun yueGHBIX KonTponupyemble | OueHouHblE MaTepHalIbl Kpurepun
KOMIIETCHIIMM|  OCBOEHHUS (pe3ynbTaThl 00yueHHs, OKA3aTeNu | 3aHATHi, pabOTBI', | pa3fienbl M TeMbl | (OLEHOYHBIE CPENCTBA), OLICHUBAHMUSI
JOCTHKEHUS pe3ysibTaTa o0ydeHus, (OopMBI U METOTBI JUCIUILITHHBL UCIIOJIb3YEMbIE IS KOMTIETEHIIHi*
KOTOPBIC 00YJarOIIUNCS MOKET 00yJeHus, OLICHKH YPOBHS
MIPOJIEMOHCTPUPOBATH ) CroCcoOCTBYIOIINE c(hopMUPOBAaHHOCTH
(GOopMUPOBAHUIO U KOMITIETEHIINH
Pa3BUTHIO
KOMIIETEHI[HH-

OIlK-1 OIlIK-1.1 3HaeT TeOpHUI0 U MPAKTUKY JIL, ILp.,Cp 1.1.-1.12 OK3aMeHallMOHHbIE OTBeTHI Ha
MIPUMEHEHHS COBPEMEHHBIX 2.1.-2.10 Bompockl 1-95. AK3aMEHallMOHHbIE
MH(}OPMALIMOHHO-KOMMYHHUKATUBHBIX Bormpockr 1-95.
TEXHOJIOTHH B IPO(heCCUOHATTLHOM BrinmonHenus
JESITEIbHOCTH COIIMAJIBHOTO 3aJlaHul K
paboTHUKa MPaKTUYECKUM

OIIK-1.2 YMeeT oCyIecTBIsATh MOUCK U 3aHATHUAM.
BHEJIPEHHUE TEXHOJIOTHYECKUX IIOCEIaeMOCTh
HOBaIlMid U COBPEMEHHBIX 3aHATHI;
IIPOrPAMMHBIX ITPOJYKTOB B IIO3HABATENbHAS
po(hecCUOHAIBHON 1EATEIbHOCTH aKTUBHOCTb HA
COLIMAJIBHOTO Pa0OTHHUKA C 3aHATHSX,
HY)KJAIOIMMUCS TpaklaHaMuU Ka4yeCTBO

OIIK-1.3 Bnageer npuemamu, cocobamu,

METOJIaMU ¥ COBPEMCHHBIMH
TEXHOJIOTHSIMU B IEITEIBHOCTH I10
OpraHu3aIuy COIMAIBHOTO
00CTyXKUBaHUS U ONIPEICICHUH U
MIPUMEHECHHUH MEP COIMAIbHON
TIOJIEP>KKH TPAKIaH

! JlekumoHHbIE 3aHATHS, TIPAKTHYECKHE 3aHATHSL, TAOOPATOPHBIE 3aHATHS, CAMOCTOSTENbHAS PaboTa
2 Heo6X0MMO yKa3aTh aKTUBHBIE H HHTEPAKTHBHBIE METOIBI 00yUeHHs (HAPUMEDP, MHTEPAKTUBHAS JIEKIUS, paboTa B MAIbIX IPYIIAaX, METOABI MO3TOBOTO MITYPMa, PEIIEHUE TBOPIECKUX 3a/1ad,
pabora B rpymmax, IMPOEKTHBIE METOABI OOYUYCHHs, POJEBBIC MIPhI, TPCHHUHIH, AHAIU3 CUTYAlUd W UMHUTAIMOHHBIX MOJIEICH W Jp.), CIOCOOCTBYIOIINE PAa3BUTHIO Y OOYYArOIINXCSl HABBIKOB
KOMaH/IHOHM pa®oThI, MEXXIIMYHOCTHON KOMMYHHUKAIINH, IPUHATHS PEIICHUH, TUIEPCKUX Ka4eCTB
% YkasaTh HOMepa TeM B COOTBETCTBUH C pabodeil IpOrpaMMOi TUCIMTLIHHBI
* Heo6Xx0muMO BBIOpaTh KPUTEPUI OLEHUBAHUS KOMIIETEHIIMH: MOCENAEMOCTh 3aHATHIl; MOATOTOBKA K MPAKTHYECKMM 3aHATUSM; MOJATOTOBKA K JabOPaTOPHBIM 3aHATHSAM; OTBETHI Ha BOMPOCHI
MIPEno/iaBaTeNsd B paMKax 3aHATHSA; MOATOTOBKA JOKJIAI0B, dcce, pedepaToB; yMEHHE OTBeYaTh HAa BOIPOCH MO TEME NMPAKTUYECKHX paboT, Mo3HABaTeNbHasi aKTHBHOCTh Ha 3aHSTHSAX, KA4eCTBO
MIOATOTOBKHU pedpepaToB U Mpe3eHTaIMeH 1Mo pasiesiaM JUCIHUIUINHEIL, KOHTPOJIbHBIE paboThI, 9K3aMEHBbI, yMEHHUE JIeTIaTh BBIBOBI U JIP.




1.2 Onucanue nokasareJjiei u KPHUTEPUEB OCHUBAHUSA KOMIIeTEHII M1 HA Pa3JIMIHBbIX
ITanax ux (l)OpMHpOBaHI/IH, OIMMCAHHUEC KA OCHUBAHUA

OneHuBanue pe3ynbTaToB 00y4eHHsI IO IUCLUIUIMHE OCYIIECTBIISETCS B COOTBETCTBUU C
[TonoxeHreM 0 TEKyIIeM KOHTPOJIE M TPOMEKYTOUHOM aTTecTally 00yJaromuXcs.

[To mucuunnuHe «MaremaTruka» MNpeayCMOTPEHBI CIIETYIOIINE BUAbI KOHTPOJISL: TEKYIIUM
KOHTpPOJIb — HE NMPEAYCMOTPEH; IPOMEKYTOUHAsl aTTecTalus (OLEHUBAETCS] YPOBEHb U Ka4eCTBO
MIOATOTOBKH IO IUCUUIUIMHE B LIETIOM).

TEKYILUH KOHTPOJIb (OCYIIECTBJIIEHUE KOHTPOJII BCEX BHJAOB AayAUTOPHOH H
BHEAYAUTOPHOU AEATEIBHOCTH OOYUYaIOMIETOCs C HENbI0 TIOIyYeHHs MepBHYHON HH(OpMAIH O
XOJIE YCBOEHUS OT/EIbHBIX 3JIEMEHTOB COACPKAHUSI IUCLHUIUIMHBI); IPOMEKYTOUHAs aTTeCTalus
(oLleHMBaeTCs YpOBEHb U KAYECTBO MOATOTOBKH IO JTUCIUIUIMHE B LIEJIOM).

Texymuii KOHTPOJIb B CEMECTpe NPOBOAUTCSA C LIEIbI0 00ECHedYeHHs CBOEBPEMEHHOMN
oOpaTHOW CBsI3M, I KOPPEKIMU OOYUEHHUs, aKTUBU3AIMA CAMOCTOSITEIIbHONW palOOThI
oOyvarormuxcsi. Texkymuid KOHTPOJIb CIYXHUT JUIS OLEHKH O0BbEMa M YPOBHS YCBOCHHS
oOyuarouumcsi yueOHOro MaTepuasia OJIHOTO MM HECKOJBKHUX Pa3zesioB TUCIUIUIMHBI (MOYIS)
B COOTBETCTBHUH C €€ pabouell MporpaMMoil U onpeenseTcss pe3ybTaTaMu TEKYIIEro KOHTPOJIs
3HAHUM 00yUYaIOIIUXCS.

Texyiuit KOHTPOJIb OCYIIECTBISETCS JiBa pa3a B CEMECTpP MO KalleHAapHOMY Tpaduky
y4eOHOTo mpoiiecca.

Texkymuit KOHTPOJIb MpeArnoaraeT HayuclieHne OaljioB 3a BBINOJHEHHE pPa3lIMYHBIX
BUJIOB paboT. Pe3ynpTaThl TEKYyIIEro KOHTPOJS MOJBOJATCS MO IIKane OamibHO-pEHTHHIOBOM
cucteMmbl. PerimameHT OayuIbHO-PEeMTHHIOBOM cucTeMbl ompezeneH llojoxkeHnem o cucreme
«KoHTpOoJb yCIieBaeMOCTH M PEUTHHT 00YUJarOIIHXCS».

Tekylmuii KOHTPOJIb SIBIISIETCA PE3YJIbTATOM OLEHKA 3HAHWM, YMEHHWH, HABBIKOB W
MPUOOPETEHHBIX KOMIIETEHIIUHA OOYyJalomuXcsi MO BceMy OOBEMY ydeOHOW JTUCIUTIIIUHBI,
M3YYEHHOMY B CEMECTpe, B KOTOPOM CTOUT (opMa KOHTPOJISI B COOTBETCTBHHM C Y4€OHBIM
TJTAHOM.

Texkymuit KOHTPOJb YCIIEBAEMOCTH MpelycMaTpUBaeT OLIEHWBAHHWE XOJa OCBOCHUS
JUCHMIUTMHBL: TEOPETUYECKUX OCHOB U MPAKTHUECKOHN 4acTH.

[IpomexxyTouHas aTTecTalus 1o AMCHUIUIMHE «MaTteMaTuka» nNpoBoAUTCA B (hopMe IK3aMeHa.
B Tabn. 2 mpuBeneHo BecoBoe pacnpezeseHre O0alsioB U IIKala OICHUBAHUS O BUIAM
KOHTPOJIbHBIX MEPOTIPUSTHIA.



Tabnuma 2. BecoBoe pacmpeneneHue OaluloB M IIKajda OIEGHUBAHUS MO0 BHJAM
KOHTPOJIBHBIX MEPOIIPUSATUH.

Texymuii KOHTPOJIb
(50 6am108°) — He MpeTyCMOTpeH

brok 1

Bioxk 2

IIpomexyrou
Has
arrecTauus
(50 6asnoB)

Hrorosoe
KOJINYECTBO
0aJlJIoB 1O
pe3ynbTa-Tam
TEKYIIETOo
KOHTPOJISI U
MIPOMEXYTOU
HOH
aTTecTaluu

Jleximon
HBIE
3aHATHSA

(Xy

[Ipaktn
YECKUE
3aHATH

Jlabopat
OpHEBIE
3aHATUA

Jlexumon
HBIE
3aHATHSA

(X2)

[IpakTnu
ecKue
3aHATUSA

(Y2)

JlaGopart
OpHEIE
3aHATUA

(Z2)

(Y1)

(Z1)

CymmMma 6aimtoB 3a 1 60k = X1

+VY, Y,

CymmMma OasmtoB 3a 2 0ok = Xp +

ot 0 mo 50
0aJu10B

Menee 61
Oamna -
HEYJIOBJIETBO
PUTEIBHO;

61-75 -
VIIOBJICTBOPU
TEAbHO, 76-
90 — xoporio;
91-100 Gamra

— OTJIMYHO
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Oasel (Tabn.3):

Tabmuma 3— Pacnipeenenre 6auioB 1o TUCIUILIAHE

By yaeOHbBIX paboT 1mo
TMCIUTUTAHE

Konuuecmeo oannoe

1 o0k ‘

2 010K

Texywuii konmpoas (50 6annos)

Tlocemenue 3agaTuii

Brinonnenue 3aJaHuN
muciuinae (YO), B TOM yucne:

110

- yctHBIH onpoc (YO)

Ilpomesicymounas ammecmayus (50 d6annog)

DK3aMeH NPOBOAUTCS B YCTHOU dopme

° Buj 3aHATHIA 10 MMCIUIUIMHE (JEKIMOHHbIE, TPAKTHYECKHUE, J1aO0PATOPHBIE) ONMPEIENSIETCS yIeOHBIM TIAHOM.
KonmuectBo cTo0110B TaOIHIIBI KOPPEKTUPYETCS B 3aBUCMOCTH OT BHJIOB 3aHSATHH, MIPEAYCMOTPEHHBIX YIEOHBIM

IJIAHOM.

Pacnipenenenue 6amioB 1mo 6y10kaM,No KaKAOMY BHIY 3aHATHH B paMKaXxX JUCIUIUTUHBI OTIPEeNseT MpernoiaBaTeb.
Pacnipenenenue 6amioB Mo TUCHUILIMHE YTBEPKIAETCS TPOTOKOIOM 3aceiaHus Kadeaphl.
Mo 3a04HO# Popme 00OydeHUs] MEPOIIPUATHS TEKYIIIETO KOHTPOJISI HE ITPEAYCMOTPEHBI.




DOk3aMeH sBisgeTcs (OPMOMl HMTOTOBOM OIICHKM KadecTBa OCBOCHHUS OOYYarOUIMMCS
o0pa3oBaTesIbHOW MPOTPaMMBl IO JUCIMILIMHE B ILEJIOM WJIM MO pasjeny AucUuIuIdHBL [lo
pesyibTataM dK3aMeHa OOyYaromeMycsi BBICTABISETCS OLEHKA «OTIUYHOY», «XOPOIIO»,
«yIIOBJIETBOPUTEIILHOY, UIH «HEYJOBIECTBOPUTEIHHO.

Onenka «oimyao» (91-100 GanoB) BeICTaBIAETCS 00yUYaIOMIEMYyCs, €CITH:

- o0y4aromuiics Habpas Mo TEKyIIeMy KOHTPOJIFO HEOOXOIMMBIC U JOCTATOYHBIC OAIIIbI
JUIS BBICTABJICHUS OL[EHKH aBTOMAToM®;

- 00y4aromMiicsl 3HAEeT, TOHUMAET OCHOBHBIE MOJIOKEHHS TUCIUTUTHHBL, IEMOHCTPUPYET
YMEHHE TPUMCHSTh MX JIJIS BBITIOJHEHHS 33JaHus, B KOTOPOM HET SIBHO YKa3aHHBIX CIIOCOOOB
pereHus;

- 00y4JaroLNiics aHATU3UPYET AIIEMEHTHI, YCTAaHABIMBACT CBS3U MEXK]y HUMH, CBOJHT UX
B €IMHYIO CUCTEMY, CIIOCOOCH BBIABHHYTH HUJCI0, CIIPOCKTHPOBATH U MPE3EHTOBATH CBOM MPOEKT
(peuienue);

- OTBET O0YYAOIIETOCs 10 TEOPETHYECKOMY M MPAKTHYECKOMY MaTepHally, COJIEPKAIEMYCs
B BOMNpPOCAX DJK3aMEHAIIMOHHOTO OwWjeTa, SBISIETCS TOJHBIM, H YAOBJIETBOPAET TpPeOOBaHUSIM
MIPOrPAMMBI JTUCIIUATUTHHEI;

- oOydarmomuiics MpPOJEMOHCTPUPOBAT  CBOOOJHOE  BIIAJICHHE  KOHIENTYaTbHO-
MOHATHHHBIM  allllapaToM, HAyYHBIM S3BIKOM ¥ TEPMHHOJIOTHEH COOTBETCTBYIOIICH
JUCIMTUTAHEI,

- Ha JIOTIOJIHUTEIIbHBIC BOIIPOCHI TIPETIOIaBaTeNsl 00YJaONIHIACS Aajl MPaBUIIbHBIC OTBETHI.

Komnerenmus (1) unm ee yacth (1) chopMUPOBaHBI HAa BHICOKOM YpPOBHE (YpOBEHbH 3)
(cm. Tabm. 1).

Orenka «xoportroy (76-90 6a/mIoB) BRICTABIISAETCS 00YJIArOIIEMYCs, SCITH:

- 00yyaromuiicsl 3HaeT, TOHUMAET OCHOBHBIE MOJIOKEHHSI JUCIUTUTHHBL, IEMOHCTPUPYET
yMEHHE MPUMEHSTh UX JJIsl BBIIOJHEHHS 3aJaHus, B KOTOPOM HET SIBHO YKa3aHHBIX CIIOCOOOB
pEIICHUS; aHATU3UPYET AIEMEHTHI, YCTAaHABIIMBAET CBA3U MEKy HUMU;

- OTBeT IO TEOPETHYECKOMY MaTepuany, cojepxkalieMycs B BOIpocax
9K3aMEHALIMOHHOTO OujeTa, SIBISIETCA IOJHBIM, WJIM YacTHYHO MOJHBIM M YAOBJIETBOPSET
TpeOOBaHUAM MPOTPAMMBbl, HO HE BCErJa JAeTcs TOYHOE, YBEPEHHOE U apryMEHTHPOBAHHOE
U3JI0’KEHHE MaTepuraa,

- Ha JIOTIOJTHUTENbHBIE BOIIPOCHI MPErnoiaBareis 00yJaromuics Jai MpaBUIbHbIE OTBETHI;

- oOyuaroluiicsi MPOJIEMOHCTPUPOBAT BJaJIEHUE TEPMHUHOJIOTHEH COOTBETCTBYIOLIECH
JUCIUIUIAHBIL.

Komnerenmus (u) wim ee 9acth (1) copMUpPOBaHBI HA CpeTHEM YPOBHE (YPOBEHB 2) (CM.
Tabm. 1).

Or1eHKa «yI0BJICTBOPUTEILHO» (61-75 0a/IOB) BBICTABIAETCS OOYJAIOIIIEMYCSI, €CIIN:

- oOyuarouuiicss 3HaeT M BOCHPOU3BOAMT OCHOBHBIE TOJIOXKEHHUS TUCIHUIUIMHBL B
COOTBETCTBUU C 3a/laHUEM, MPUMEHSET MX JIs BBINOJHEHHsS] TUIIOBOTO 3aJaHHUs B KOTOPOM
OYEBHJICH CTIOCO0 pelIeHus;

- oOydammuics MpPOJAEMOHCTpUpOBall 0a30Bble 3HAHMUS BAXHEHIIUX pPa3ieroB
JTUCIUIUTMHBI U COJIEPKaHuUs JEKIIMOHHOTO Kypca;

-y oOyd4aromierocss UMEIOTCS 3aTPyIHEHHUS B HCIOJIb30BAHUU HAYYHO-TIOHATUHHOTO
anmnaparta B TEpPMUHOJIOTUU Kypca;

- HECMOTpS Ha HEJOCTaTOYHOCTh 3HaHUHM, OOydJaroluiicss uMeeTcs CTpeMIIeHHe
JIOTUYECKH YETKO MOCTPOUTHh OTBET, YTO CBUIETEIBCTBYET O BO3MOXHOCTH TMOCIEIYIOIIEro
oOyueHusl.

Kowmmerentus (1) unu ee yacth (1) copMUpoBaHbl Ha 0a30BOM YpoBHE (YpOBEHb 1) (cM.
Tabmn. 1).

OneHka «HEyIOBIETBOPUTENBbHO» (MeHee 61 Oanna) BbICTaBIsETCS OOydaroremycs,
eCITu:

6 KommgectBo n yCiI0BUA NOTYUCHHUSA H€O6XOI[I/IMLIX 1 JOCTATOYHBIX UIA NOJYUCHHS aBTOMATA 0ajioB ONPpCACICHbI
IlonoxeHnnem o cucreme ((KOHTpOJ'IL YCIIEBAacMOCTU U peﬁTHHl" 06yqa}01111/1xc>1»



- 0oOyyaromuicsi MMEeT TNPEACTaBICHUE O COACPKAHUHM TUCHMIUIMHBL, HO HE 3HAeT
OCHOBHBIE TIOJIOXKEHHUs (TEMBI, pa3jena, 3aKOHAa U T.JA.), K KOTOPOMY OTHOCHUTCS 3aJaHHE, HE
CrocoO€H BBITIONHUTH 33JaHUE C OYEBUIHBIM pEIICHHEM, HE BJIAJCeT HABBIKAMH HAXOJWUTh
CTPaTErM4eCcKOro aHaJn3a, pa3pabOTKH U OCYLIECTBICHHS CTPATETUU OpPraHU3allluu;

- y 00y4aromerocst UMEITCs CyLIECTBEHHbIE POOEIIbl B 3HAHMM OCHOBHOTO Marepuala
10 TUCLUIUINHE;

- B IIpollecce OTBETa [0 TEOPETUYECKOMY MaTepHually, COJEepXKalleMycsi B BOIPOCAX
9K3aMEHALMOHHOTO OMIIeTa, JOMYIIeHbl IPUHIMITHAIbHBIE OLIMOKY MPU U3JI0KEHUHN MaTepHaa.

Komnerenmusi(vn) win ee 9acTh (M) He chOPMUPOBAHEI.

1.3 Metoanueckue MaTepuaJibl, ONpeIesionue Npoueaypbl OeHHBAHUS 3HAHUI,
YMeHHi, HABBIKOB U (WJIM) ONBITA 1eATeJIbHOCTH

OueHuBaHue pe3yabTaToB 00y4EHHS CTYACHTOB M0 TUCIUIUINHE «MareMaTuka»
OCYILIECTBJISIETCS 0 PETJIAMEHTY TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTecTaliH.
@OopMBI TPOMEKYTOUHOTO KOHTPOJISL 3HAHUM:

- yctHbI# onpoc (YO);

[IpopaboTka KOHCTIEKTA JEKIUI U y4eOHOU JTUTEepaTyphl OCYLIECTBISIETCA CTYJCHTAMH B
TE€YEHHE BCEro CEMEeCTpa, IMOociie M3ydyeHUs HOBOM TeMbl. [lepeueHb BOMPOCOB ISl YCTHOIO
ompoca ompenesieH coaepxkanuemM Tembl B PIIJ[ m  MeToanyeckuMu pEeKOMEHAAUSMH IO
W3YYEHUIO TUCIUIUIMHBIL.

3amuTa MpPakTUYECKUX 3aJaHUN MPOU3BOJUTCS CTYJEHTOM B JIeHb WX BBINOJIHEHUS B
COOTBETCTBUU C IUIaHOM-TpadukoM. [IpemnomaBarens mpoBepsieT MPaBUILHOCTH BBIOJHEHUS
IIPAKTUYECKOIO  3aJaHUsA  CTYIEHTOM, KOHTPOJUPYET 3HAaHUE CTYyICHTOM IIPONAECHHOIO
MaTepHaia ¢ IOMOIIBIO KOHTPOJIBHBIX BOIIPOCOB MJIM TECTUPOBAHMS.

OrneHKa KOMIIETEHTHOCTH OCYILECTBIIAETCS CIEAYIOIUM 00pa3oM: B IPOLECCE 3aLIUTHI
BBISBIISIETCS MH(POPMALMOHHAS KOMIIETEHTHOCTh B COOTBETCTBHM C IPAKTHUYECKUM 3a/laHHEM,
3aTeM IpenoJaBaTelleM JAeTCs KOMIUIEKCHAs OLEHKA NEATEIbHOCTH CTYACHTA.

BBICOKYI0O OLIEHKY MOJIy4arOT CTYACHTBI, KOTOPbIE NPU IOArOTOBKE MaTepuana Juis
CaMOCTOSATEJIBHOW PabOThl CyMENIM CaMOCTOSITEIbHO COCTaBUTh JIOTMYECKMH IUIaH K TeMe U
peanu3oBaTh €ro, coOpaTb JOCTaTOYHbIM (aKTUYeCKMi Marepuan, I[O0Ka3aTh CBS3b
paccMaTpuBaeMOW TEMbl C COBPEMEHHbIMM IpoOieMaMu HaykKM UM 0OlLIecTBa, o
CIELIMAJIBHOCTBIO CTYJCHTAa M KAaKOB aBTOPCKUM BKJIAJ] B CHUCTEMATH3aLUIO, CTPYKTYpPUPOBAHHE
Marepuana.

Onenka KkayecTBa IIOATOTOBKM Ha OCHOBAaHMUM BBINOJHEHHBIX 33JaHUM  BEIETCS
npernojaBatesisiM (¢ 0OCYXJIEHHEM pe3yabTaToB), Oajulbl HAYMCISAIOTCS B 3aBUCHUMOCTH OT
CJIOKHOCTH 3aJaHHUS.

HToroBelii KOHTPOJIb OCBOEHHSI YMEHMSI U YCBOCHHBIX 3HAHUN TUCLMILINHBI «MaTtemaTuka»
OCYILECTBIISIETCS B IPOLIECCE TPOMEKYTOUHOM aTTECTALIMK HA dK3aMEHE. Y CIIOBUEM JOITyCKa K
9K3aMeHY SIBJISIETCS MOJOXKHUTEIbHAS TEKYIas aTTeCTalMs 10 BCEM MPAKTUUYECKUM padoTam
y4eOHOH TUCIMILIMHBL, KJIFOUYEBbIM TEOPETUUECKUM BOIPOCAM JAUCHUIUINHBI.

2. KoHuTposabHble 3a1aHHA (1eMOBepPCUM) IS OLleHKH 3HAHMI, yMeHHUIl, HABBIKOB U
(WJIn) onbITA 1EATEIbHOCTH, XAPAKTEPU3YIOIIUX 3TANbI (OPMUPOBAHNS
KOMIIeTEeHIIHIi B Mpoiecce 0CBOCHUSI 00Pa30BaTeIbHOM MPOrPaMMbl

2.1. TunoBbIe IK3aMEeHAIMOHHbIE MATEPHAJIbI



Hepe'leHL BOIIPOCOB VI IPOBECACHUSA HpOMe)KyTO‘{HOﬁ aTTeCTalluu

Bomnpocs! 1151 93k3ameHa.

1.IIoHsATHE MaTPULIBl, TUIIBI MATPULL

2.0nepanuu ¢ MaTpulamu (CI0KEHUE, YMHOKEHHE HA YUCIIO, YMHOKEHUE MaTpULbl HA
MaTpully, TpaHCOpTHpoBaHue MaTpul]). CBONCTBA oneparuii.

3.0npenenuTenu MaTpHULl, UX CBOICTBA.

4.Pa3nosxeHne OMpeIeUTEIN 10 IIEMEHTaM JIF000H CTPOKH, CTOJIOIA.

5.00patHas matpuna. Kpurepwuii ee cymiecrBoBanus 1 GopmyIna Uit BEIYUCICHUSI.

6.Cucrembl JInHENHBIX anreOpanueckux ypasHeHuil (CJIAY).

7.CoBMecTHBIE, HECOBMECTHBIE, OTIpeie]ieHHbIe, Heonpeaenennbie CJIAY.

8.®opmynsl Kpamepa mst pemenust CJIAY.

9.Matpuunslii Meton pewmenus CJIAY.

10.MuHOp MaTpuIlbl, paHT MaTPULIBL.

11.OnemeHTapHbIe peoOpa3oBaHUs MaTPHULL, SKBUBAJIEHTHbIE MAaTPULIBI U UX PaHTH.

12.JIuHeiHO 3aBUCHMBbIE, TUHEIHO HEe3aBUCUMbIE CTPOKU MaTpulibl. Kpurepuil nuneitHon
3aBUCHUMOCTH.

13.Kpurepuii comectnoct CJIAY Kponekepa-Kanemnnu.

14.Meton XKopaano-I'aycca pemenust CJIAY. basuchsiit MuHOp, 0a3uCHbBIE U CBOOOHBIE
nepemennbie CJIAY.

15.Pemienre oqHOPOAHBIX cucTeM JMHEHHBIX ypaBHeHH (OCJIAY).

16.Kpurepnii cymectsoBanus HeTpuBUaibHbIX pemeHnii OCJIAY.

17.®yanamenTanbHas cuctema pemenuit OCJIAY, obmiee pernieHue.

18.IToHATHE N-MEPHOTO BEKTOPA, ONIEpPAL[UU C BEKTOPAMHU.

19.JTuneiinoe apudmeTHIecKOe BEKTOPHOE MPOCTPAHCTBO.

20.JIuneliHO 3aBUCHMMas W HE3aBUCHMas CHCTEMa BEKTOpoB. Kpurtepuii muHEHHON
3aBUCHUMOCTHU CHCTEMBI BEKTOPOB.

21.CymecTtBoBanre B Rn cucteMsbl n JUHEMHO HE3aBUCUMBIX BEKTOPOB. basuc B Rn.

22.JIuneiinas 3aBUCUMOCTb B Rn 100011 cCCTEMBI 13 M BEKTOPOB (M>n).

23.Kputepuii 6a3zuca B Rn. Paznokenue Bekropa 1mo 6a3ucy v ero eJMHCTBEHHOCTb.

24.CkansipHoe mnpousBeneHue B Rn, ero cBoiicTBa. DKOHOMUYECKHM U MEXaHWYECKUU
CMBICJI CKQJISIPHOTO MPOU3BEACHHUS.

25.n-MepHOE EBKIIUJOBO IPOCTPAHCTBO, MOJYJb BEKTOpa, HAIMpPaBICHHE KOCHUHYCHI
BEKTOpa.

26.Ilpoeknuss BEeKTOpa Ha BEKTOp, OPTOrOHANbHBIC, KOJUIMHEApHbIE, KOMILJIaHApHBIE
BEKTOPBIL

27.BexTop Kak HampaBJICHHBIH OTPE30K. J[ekapToB MpsSMOYroJIbHBIA 0a3Wc M JAeKapTOBa
MPSIMOYTOJIbHASI cUCTeMa KOOPAMHAT (JI.11.C.K.).

28.Pagnyc-BeKTOp TOUKHU, KOOPIAUHATHI TOYKHU B JI.I1.C.K.

29.BexTtopHoe mpousBeieHue BeKTopoB B E3, ero cBoiicTBa, MEXaHUYECKH CMBICIL.

30.CmemranHoe mpou3sBeieHue BEKTOpoB B E3, ero cpoiicTaa.

31.YcnoBusi OpTOrOHANBFHOCTH, KOJJTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOpoB B E3.

32.IlonsiTue ypaBHEHUSI TEOMETPUUIECKOTO 00pa3a.

33.11m0CcKOCTh, HOPMANBHBIA BEKTOP MiockocTu. OOmiee ypaBHEHHE IMIOCKOCTU U €ro
YaCTHBIE CITy4yaH.

34.Yron MexIy IUIOCKOCTSMH, YCJIOBHE NEPHEHAMKYISIPHOCTH W TNapajuIeIbHOCTH
IJIOCKOCTEH, pacCTOSHUE OT TOUYKHU 10 TIOCKOCTH. ITnockocts B En, n>3.

35.1Ipsimas B E3, ee Hanpasnstomuii Bektop. OOmMe, kKaHOHUYECKHE, TapaMeTpuyecKue
ypaBHEHUS NMpsAMON. JIyd U OTpe30K.

36.Yron mexnay npamsiMu B E3. IleprienaukymspHble, NapaielbHbIe, EPECEKAIONINECS
U cKpeluBaronyecs npsmMelie. PaccrosiHue ot Touku 10 npsmoit B E3. TIpsmas, my4 u oTpe3ok B
En, n>3.



37.Yron Mexay OpAMONM M IUIOCKOCTbIO,  YCIOBUS  INApaJUIEIBHOCTH U
MEPICHANKYISIPHOCTH MPAMOM M IUIOCKOCTH. ToOYka mepecedeHus NpsiMOM U IUIOCKOCTH,
IIPUHAJUIEKHOCTD IIPSIMOM TUIOCKOCTH.

38.IIpsimast Ha IJIOCKOCTH, KaK YacTHBIN cirydail npsimoi B E3 1 kak JMHUSA nepeceueHust
IJIOCKOCTH € MIockocThio OXY.

39.YpaBHeHHe NpAMOii Ha MIIOCKOCTH C YTIOBBIM KO PHUIIMEHTOM.

40.YpaBHeHHE KpUBOIl BTOPOIrO MOpAJKa, €ro MpeoOpa3oBaHKE ¢ MOMOILBIO TOBOPOTA U
NapajuIeIbHOTO MEPEH0Cca OCEH KOOpAUHAT.

41.3nmunc, runep6oa, mapadona. Ocu CUMMETPUH, IEHTP, BEPIIHHBI, YKCIIEHTPUCHUTET.
KaHnonunyeckue ypaBHEHUs U ypPaBHEHUS CO CMELICHHBIM LIEHTPOM.

42 .MHOX€eCTBO, OIIEPALIUU C MHOKECTBAMH.

43.OyHKuMs  OAHOW TIEpeMEHHOM, cmnocoObl 3amaHusi. OCHOBHBIE 3JIEMEHTApPHBIC
¢byHKMH, ux rpapuku. CiaoxHas QyHKIMS.

44 Tlpenen Gyukuuu npu x[1x0 (x1J).

45.beckoHeyHO Manasi yHKIUS U €€ CBOMCTBA.

46.beckoneuno OosbInast GyHKITHUS, CBSI3b C OECKOHEYHO MaJIOi.

47.0cHOBHBIE TeOpeMbl O Mpeaenax (YHKUUU (KPUTEPHUIl CyIIeCTBOBAaHUS Npejena,
€IMHCTBEHHOCTb, MIPE/IET CYMMBI, IPOU3BEIEHNUS, YACTHOTO).

48.1lepBblii 1 BTOPOH CITENHAIIBHBIE TIPEIEIBL.

49.CpaBHeHue OECKOHEYHO MabIX (PYHKIUH.

50.0O1HOCTOPOHHKE TIPEIENbl (PYHKIINH.

51.HenpepsIBHOCTh (YHKIIMM B TOYKE, Ha HMHTEpBasie, oTpe3ke. TOUKM pa3pbiBa U UX
Kiaccuukanus.

52.0CHOBHBIE TEOpPEMBI O HENPEPBIBHBIX (QYHKUMSIX (HEPEPHIBHOCTh OCHOBHBIX
ANIeMEHTapHBIX (QYHKIUH, CII0KHON (QYHKITHN).

53.CpoiicTBa (hYHKIIMNA HEMPEPHIBHBIX HA 3aMKHYTOM OTpPE3KE, aOCOJIFOTHBIN 3KCTPEMYM
byHKINH.

54 .Ilpupamenue apryMeHTa u npupamieHue QyHkmun. 3a1ada 0 KacaTeIbHOU K TUIOCKOM
KpHUBOM.

55.IlpousBogHast (DYHKIIMU, €€ TEOMETPHYECKHH M (U3MYECKUH CMBICI. YpaBHEHUE
KacaTeJIbHOW U HOPMAJIU K KPUBOM.

56.TeMI1 pocTa U AIaCTUYHOCTH (DYHKITUH.

57.Heobxoaumoe ycnmoBue nuddepeHnnpyeMocT GyHKITUH.

58.0cHoBHBIE TipaBwiIa U hopmysasl tuddepeHITupoBaHus.

59 ludbdepennman GyHKIUH, €r0 T€OMETPUUYECKUN CMBICI, CBOWCTBA, NMPHUMEHEHHUE K
MPUOIMKEHHBIM BBIYUCICHUSM.

60.ITpousBoaubie U nuddepeHIanbl BHICIINX TOPSIAKOB.

61.ITepBoobpasnas. Teopema o nepBoodpazHoit. HH, ero reomeTpruyeckuii cCMbICII.

62.CaoiictBa HU.

63.Teopema o 3amene nepemenHoi B HU.

64.Tabnuia OCHOBHBIX HHTETPAJIOB.

65.1UnTerpupoBanue no yactsam B HU.

66.PannonansHbie OpoOu, NpaBUiIbHBbIE W HEMpaBUibHBIE JpoOu. MHTerpupoBaHue
HENpaBUWIbHBIX Ipo0eii (Teopema).

67.1Ipocreiiine panMoHanbHble JIpoOU, UX HMHTErpupoBaHue. Teopema O pas3yioKEHUH
MPaBUIBHOM IpoOU HA CyMMY MpocTeimux apooeii.

68.VIHTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKIIMH.

69.MHTerpupoBaHue NpoCTEUINX HPPALUOHAIBHOCTEN.

70. TpuroHOMETPUYECKUE MOJCTAHOBKH.

71.3ama4a 0 BBIYMCIIEHNH IUIOIIAAU KPUBOJIUHEHHON Tpanenuy.

72.01 xak mpenen HHTErpaibHbIX cymMM. ['eomerpuueckuit cmbici OM. Teopema
cymectBoBanust OU.

73.CpoiictBa OU, TeopeMa 0 cpeiHEM.

74. Teopema 0 IpOU3BOAHOM OT MHTETpaJIa C IEPEMEHHBIM BEPXHUM ITPENIETIOM.



75.@opmyna Herorona-JleitOnuna (Teopema).

76.3aMeHa IepeMEHHOM U HHTerpupoBaHue o yactsaMm B OU.

77.Teopembl O MIOMAAN TJIOCKOH (PUTYpBI, OTpaHUYEHHOW JIMHUSAMH, 33JaHHBIMU a) B
JICKapTOBOM CHCTEME KOOPUHAT; 0) MapaMeTpUICCKH.

78 InuHa ayru IIOCKOM KpuBoil. Teopema O JJIMHE JyTU B JIGKAPTOBOW CHUCTEME
KOOpPJMHAT U €€ CIICJCTBUS.

79.Bpruricnierre 00bEMOB TEN MO TUIOIMIAISIM MONEPEeYHBIX cedeHui (Teopema). OObem
TeJa BpalleHMUSL.

80.OxoHoMuueckue npunoxxenus OU.

81.HecoOcTBeHHbIE HMHTErpasibl 1-ro pomga M 2-TO, UX ONPEACICHUE, BBIYUCICHHE H
F€OMETPUYECKUI CMBICIL.

82.luddpepenmmanbapie ypaBHEHUS MIEpBOTO MOpsika. OCHOBHBIC TIOHATHS

83. /1Y ¢ paznensiromuMucs nepeMeHHbIMU

84.0mnopoansie 11Y.

85.JIunelinble quddepeHnraIbHble ypaBHEHUS.

86.luddepennmansHbie ypaBHEHUS BTOPOTO Topsijika. OCHOBHBIE TTOHATHS

87.JIunelinple nuddepeHraIbHble ypaBHEHUSI BTOPOTO MOPSJIKa

88.Hucnossie psaasl. Yactuunas cymma. Cymma psiga

89.HeoOxoaumplit mpru3HaK cX0AUMOCTH. ["TapMoHMUECKu# psin

90.JocTaTouHble NpU3HAKK cXO0AUMOCTH. [Ipu3Hak cpaBHEHUS

91.ITpusnak lanambepa

92 .Panukanbnsiii npu3Hak Konmm

93.MuTterpanbubiii npu3Hak Komm

94 3nakouepenyromtuecs psaapl. [Ipusznak JleiiOnuia

95.®ynKIMoHaIBHBIE psANbl. CXOTUMOCTh (DYHKITMOHAIBHBIX PSIOB.

IIpakTuyeckue 3a1aHus
no qucuumniaude «MaremaTuka»
JIuneitnas aaredpa

1. Jdausl matpuusl A, B, C, unciaa o u f.
Bouruuciaurb: a) C'B; 6) a"A + p'B.

010 1 00 1 0 1

11. A=|2 0 1;B=|3 0 4 ;C:(2 0 1); a=2; B=3;
011 111
1 00 010 0 1 1

12. A=|0 1 2;B=|0 3 4 ;C:(l 5 1); a=3; B=3;
1 10 1 11
2 11 3 0 4 31 0

13.A=|0 0 1;B={4 1 1 :C:(5 0 1); o=4; B=2;
1 01 1 3 5

2. Pemuthb cucTeMbl JIMHEHHBIX YPABHEHHIA:

a) no popmyaam Kpamepa, MmarpuuHbIM MeTo10M, MeTOoA0M I'aycca;
0) meronom I'aycca;

B) MmetoaoMm I'aycca.



2.1.a)

2.2.a)

2.3. a)

1.1.
1.2.
1.3.
1.4.
1.5.

2. CocTaBUTH ypaBHEHHE IVIOCKOCTH, IPOXOASIICH Yepe3 TOUYKY A M NePINEeHIHKYISAPHO BEKTO[

2X—5Yy+47=15,
X+2y—7=-3,
3x+4y+z=l;

X+7Yy+22=5,
3X—8y—z=],
AX+2Y+12=6;

2X+5Yy+2=8,
3X—Yy+2z=3,

X+Yy—-22=5;

0)

0)

0)

X+2y—7=-3,
2X—5y+4z=15,
3X—-3y+3z=12;

X+7y+22=5,
oX+9y+3z=11,
AX+2Y+17=6;

2X+95Yy+2=8,
IX+16y+2=29,
X+Yy—22=5;

B)

2X—5y+4z=15,
X+2y—-2=-3,
3X—3y+3z=2.

X+7Yy+22=5,
5X+9y+3z=6,

4X+2Yy+2=0.

2X+5Yy+2=8,
IX+16y+2=2,

X+Yy—2Z=5.

BEKTOPHASA AJI'EBPA 1 AHAJIMTUYECKAS
I'EOMETPUA

1. JlaHbI KOOPAMHATHI BEPUINH MMPAMUABI ABCD.
HaiiTu: a) yron mexay Bekropamu (P = (AB , CD) ;

0) NpoeKUMI0 BEKTOpa AB na BEKTOP AC ;

B) ILUIOWIA/Ib TPEYTOJbHUKA ABC ;

) BBICOTY TPeYroJbHUKA ABC , ONYIIEHHYI0 U3 BepPLIHHBI C

HAa CTOPOHY AB;

1) 00beM MUPAMUIbI ABCD ;
€) BBICOTY NMUPaAMHU/IbI ABCD , ONYIIEHHYI0 U3 BePIIMHBI D HA

OCHOBAHHEC AB C .

A(4-13), B(-210),
A(-12-3), B(4-10),
A(=34-7), B(L5-4).
ALL-1),  B(231).

A(2;31), B(41-2),

2.1.A(2,5,-3), B (7,8,-1),
2.2.A(7,55,0), B(8,3,-1),
23.A(53,-1), B(0,0,-3),

3. lanbl yerbipe ToUkH A(X1,Y1,21), B(X2,Y2,22), C(X3,¥3,23), D(X4,Y4,24).

C(9,7,4).
C(8,5,1).
C(5,-1,0).

C(O-51). D(4,-12);
C(2L-2). D(343):
C(-273), D(-48-12);
CE2).  D(59-9):
C6:37). D(7:5-3);



HaiiTu: a) ypaBHeHuHe IUIOCKOCTH, MPOXOAsIIell Yyepe3 TOUKHU A, B, C;
0) paccrosinue ot Touku /I 10 miockoctu ABC;
B) YroJ Mexay miockoctbio ABC u miiockoctbio 5x-3y+7z-3=0.

3.1.A(1,-1,2), B(2,1,2), C(1,1,4), J(0,-3,1).
3.2.A(-3,-1,3), B(2,1,-4), C(0,-3,-1), J1(-1,2,-2).
3.3.A(1,3,0), B(4,-12), C(3,0,1), J(-4,3,0).

4. Ilpsimas L1 3agana o01uuMu ypaBHeHHSIMH.
HaiiTu: a) kaHoHMYecKHe M TapaMeTpUYecKHe YPaBHeHHs npsaMoi Li;
Xx-1 y+5 z-4

0) HaiiTu yroJ Me:xay npssmoii L1 m npsimoii Lo:

2 3 -1
2X+y+z-2=0, X-y—-z-2=0,
4.1. L1: 4.2. L1:
2Xx—y—-3z+6=0. X-2y+z+4=0.
X—-3y+2z+2=0, 4x+y—-3z+2=0,
4.3. L1: 4.4. L.
X+3y+z+14=0. 2Xx—-y+z-8=0.
5. HaliTu TO4YKY nepeceyeHHUs] NMPSIMON M IUIOCKOCTH:
X—2 -3 z+1
5.1, Yoo , X+2-y+3-2-14=0.
-1 -1 4

x+1 y-3 z+1

, X+2-y-5-z+20=0.

3 -4 5
x—1 +5 z-1
53, _YFo_Z7 o 3.y47.2-24-0.
-1 4 2
6. anbl ToukHu A,B,C.
HaijiTu: a) yroj Mexiay BeKTOpamMu A_)B " A_)C ;

0) npoekuuio Bekropa AB Ha BekTop AC ;

B) yroJ mexay meauanou AJl u Boicoroii AE;

I) YypPaBHeHHe NPAMOM, mpoxoasileil Yyepe3 ToUKy C, mapajuiejbHO
npsimoii AB;

) TOYKY NepecedeHHus BbICOT TPEYroJbHUKA.

6.1. A(2,3), B(4,5), C(3,-2). 6.16. A(2,4), B(1,5), C(3,-5).
6.2. A(2,5), B(-4,5), C(0,1). 6.17.A(3,4), B(6,2), C(-1,10).
6.3. A(1,3), B(-2,3), C(3,4). 6.18. A(2,1), B(4,6), C(-2,-2).

IIpeneiasl. HenpepbIlBHOCTD GYHKIMHU
1. BbIYHCIUTH npejeJsl

YUCJTOBBIX



MoCJeA0BaTEIbHOCTEM:

1 o lim Y2+l
N—o0 3%+n

o (2n=1)"
lim| = =
) nsoo| 2n+1

2
2. a) lim (n+2)
n—o7n%-2n+3

_ (5n+7Y
6) lim
n—o| 5N+3

3 o lim 20+

n—on3_3n42

_(4ns ™"
6 lim
n—o{ 4n —3

1. BurumcauTs npeaes pyHKIHM:

2
21 lim 2X2 —5X—3

X—>Xg 3X“—4x-15
Xy =2:6) X, =3;8) Xy =©

2
22.  lim AX"—1x=2

X>Xg 2X°—X—6
X0 =00 X0=2;B) X0 =00

npu:

. 2X%45x—
23, lim 5 O%-3
X=>Xg X“4+5Xx+6

npu:

X0 =3;6) XO:—3;B) X0 =00

npu:

a)

a)

a)



1. BbruncauTs npeaesa pyHKIHUM:

IX=1-+/7—x

3.1. lim
X—4 X—4
+s lim x+1-+/10-2x
X—3 X—3
i X—2
33. lim
X2 \[X+3—~/T—X
sa lim Xt

x>-1,/X+5—+/3—X

1. BbruncauTs npeaesa pyHKIMN:

. sIn5x
4.1, @IHnS_ >

x—>0sIn 4x

. cosx—1
43, a lIm—- =

x—0 XZ

1. HMccaenoBathb pynkuuio y=f(X) Ha HenmpepbIBHOCTD;

HaiiTH TOYKHU pa3peiBa. [loctpouts rpadpux

bynknum:

7.1. 11 x<0

0, x<=2 72.y=1 x?, 0<x<1
y=Ix°+1, —2<x<2 2 x x>l

X+3, X>2
7.4.

7.3. O, x<0

-1 x<0 y=1sinx, 0<x<7/2
y={ Jx, 0<x<4 X+1, X>7/2

X=2, x>4

. tgbx
42. a) iIm g
Xx—0 X2—2X
2
. X“4+3X
4.4. 2) Im =
x—0 sIn 7X




IIpousBoausbie. IIpuiioxkenne Npou3BOAHOM

1.HajiTu npou3BoaHYIO:

11 ay=5eX+cCtgx—2;
12, ay=3Inx-tgx+1;
13.  ay=3*+ctgx—4;

2.HaiiTn npon3BoAHYIO:

2.1.  a) Y=InXx-arcsinx;
22, a) Y=T7%-ClgX;
23, a Y=InXx-sinx;

HaiiTu npou3Boanyo:

6)y =5in 2x—/ X*+3x*

6) Y =arcsin6x-+cos® X

6) Y =~/arcsin x +ecosx

6) Y =arctg*x-cos(eX)

6) Y =5in 2x-v x%+2x

6) Y =tg*x-In(arccosx)

tax sin X
3.1. a)y=gx; 0) y:3—
2 X*=2In x
5 4
X X" +1
3.2. a)y=\/:; 6) Yy=—"—
e In9x
_ arctgx Vsin x
33. a Y= 2 : 6) =
X +X ctg4x
. BoruucauTh npenenbl GyHKIUA, HCIOJb3Ys paBuiio JlonuraJs:
. 345x° -
21. o lim n 6 lim =
X—05x" —2X+10 x—0sIn 3X
_ 547x+3x" el
2.2.  a) lim 3 6) lim e_ 1
X—0 X~ —5X+6 x =1 sIn 71X
4
. 8+3X+2X . 1-C0S5X
23.  a lim 843 o) lim = "=
x—0 x*—10x+1 Xx—01-C0S7X

HccnenoBath (PyHKIHMIO HA IKCTPEMYM H Neperud,  NOCTPOUTH CXeMATHYeCKHil rpauk:

2 3

1
3LYy="X4—=x3-%
g 4 3 2

3.2. Y=2x3-3x?+4;

X2 +2:



3.3. Yy =2X3—6X%2 —18X+3;

IIpoBecTn moJiHoe uccjieoBanue PYHKIUM U MOCTPOUTH €€ rpauk:

HEONPEJIEJEHHBIN UHTEI'PAJL. OTPEJEJEHHBIA HHTETPAJI 1 ETO ITIPUJI
1. BoiuMcIuTh Heompe/eJeHHbI HHTEerpaJ.

2
1.1.4) | 5X4—37+22/;+Sin X] dx 6) j(3X+2) dx
X X4
[ 5 i, COS 2X
2.9) | 2x° 4+ —R/x dx 9 X
129 ] x° % J Icos2 xsin? x
7_2 3 (2X—1)2
13.a) [| 3X —6+5\/§+COSX dx 6 [~ dx
X Vx
2. BbIYHCJIUTH HeonpeieJeHHbI HHTerpaJl
21.a) j\/5—2x3-x2dx 5) jezcos”l-sin xdx
tg x+3
2.2.4) dx 6)
j I 7x°-3 F eos?x. cos” x
23 0 (2x*+3f* xax " I1+I)r: X 4
3. BerunciauTh HeonmpeaeJeHHbIH HHTerpaJl.
31 4 [(2x-1)cos3xdx 5) [Inxdx
2) j(5—x)-e2xdx 6) [arcsin xdx
o) [(3-x)sin 3xdx 5) [ X Inxdx

4. BeruncjauTh HeonpeAeJeHHbIH HHTerpaJl



4.1 X+1 X+4

S
J. 2+4X+29 : Iqlx 2X

4.2. o X¥2 3x+2 o [ 2x+1
2 2X+3 1/X 6X

4.3. _
o 22x 1 o [ 4x+3
+2x+3 VX2 —8x

5. BLIYHCINTDH Heonpe)]eﬂeﬂﬂblﬁ HHTErpal.

.
> X2 +1 X2+ X+2

0 x(x+1)(x—2)dx 2 (x—l)z(x2+4)dx
5.2. Zx_l 2 L

. d ] X +2X-1

)IX(X—1XX+2) " ) j(x+1)2( 2+9)dx

>3 X242 X2 —X+2

0] x(x—3)(x—1)dx o | (x—2) (x +1)dx

6. Bb1uucauTh HeonpeaeJeHHbIA HHTErpaJl

6.1 jsin3 X dX

6.2 jsin2 X Ccos> X dx
6.3. COS X
| dx
24-COS X

jcos® xsin® xdx

6.4.

6> jﬁn4xdx

8. Boiuncauth nJiomaab GUrypel, orpaHnyeHHyo JuHusMu. CneaTsb yepTex.

812 y=x2_2x, ©  (x=4cost
y=x y=sint

y =2X.



=—4X. -
y y=sin>t
BuIuncauTh 00beM Tea Bpamenus. Ceaarh 4epTesx.
9.1. ’X_i_y:l’ 9.8. (X:yZ,
¢ X=0, soxpyr ocu OX ¢ X=0, Bsoxpyr ocu oy
y=0 y=1
9.2. ”X_i_ y:]., 9.9. (y:XZ,
¢ X=0, soxpyrocu oy ! X=2, Bokpyr ocu OX
y=0 y=0

JANODOEPEHHHUAJIBHBIE YPABHEHUSA
3amaua 1. Haiiti oOmmii maTerpan muddepeHnuanbHoro ypasaeHus. (OTBET nmpeacTaBuTh B BUIE (X,

1.1. 4xdx—3ydy = 3x*ydy — 2xy*dx .

1.2. X1+ y2 + yy'\1+ %% =0,

1.3. \J4+ y?dx— ydy = x*ydy.

3anaua 2. Haiitu o6mwmit uaTerpan nudQepeHnnaibHOro ypaBHEHHUS:

2

3 2
21 y'=L 4a¥y2 2.2, xy' =Y+
X X 2y° +X
23 y=22Y 24.y' = x> +y* +y.
X-y

3apaua 3. Haiitu pemenue 3agaun Komu:
' y _v2 _
31 y' —==x%, y@=0.
X
3.2. y'—yctgx=2xsinx, y(z/2)=0.
3.3. y'+ycosx= %sin 2x, y(0)=0.

3agaua 6. Haiitu obuiee pemenne auddepeHnnantbHOro ypaBHeHUS:

6.1. a) y"+3y"+2y =1-x?, 0) y"—4y"+5y -2y =(16-12x)e”,

B) y"+ 2y’ =4e*(sin X + Cos X).



6.2. a) y"—y =x"+x, 6) y"—3y"+2y = (1-2x)e¥,
B) Y -4y + 4y =—e*sin 6x.
63 a) yIV _ ym — 5(X+ 2)2’ 6) ym _ yﬂ _ yr + y — (3X + 7)62)(,

B) y"+ 2y’ =-2e*(sin X + COS X).

1.1 QJIEMEHTBI IMHEHHOM AJITEBPBI 1 AHAJIMTUYECKOM TEOMETPUA

3aganue 1. Haiitu perienue cucteMpl TpeX JMHEMHBIX YPaBHEHUM C TPEMSI HEM3BECTHBIMU: a)
o ¢popmynam Kpamepa; 6) MeTo10M 00paTHON MaTPHILHI;
B) MeToqioM ["aycca.

3X1 —5X2 + X3 = -4

2X1—X2 +2X3 =6

—X1+3X2 + X3 =8

Pemenne:
O603HauNM
3 -5 1 X1 —4
A= 2 -1 2|;X=|xp|;B=| 6 |,
-1 3 1 X3 8

rie A — MaTpuIia CUCTEMBI, COCTaBIICHHAs U3 KOO (PHUIIMEHTOB MTPH HEU3BECTHBIX X1, X2 U X3; X —
cTos0e1] HeU3BECTHBIX; B - cTOI0eI] CBOOOIHBIX YJICHOB.
a) Meroa Kpamepa

Boruricnum onpeaenuTesb MaTpulibl A pa3iokKeHUEM I10 ePBOM CTPOKeE:

3 -51
-1 2 2 2 2 _
A: 2 _1 2:3 _11+1. _5 . _11+2. 1 _11+3. _
Lo S N NS e R PN _Hj

=3-((-1)-1-2-3)+5-(2-1-2-(-1))+1:(2-3—(-1)-(-1)) = —21+ 20+ 5=4.
T.x. A#0, To peleHue cucTeMbl MOKET ObITh HaiieHo no ¢popmynam Kpamepa:
X1 =A1/A; Xp =Az/A; X3 =Ag/A,
rae A1, A2, A3 — ONpenenuTeNn TPETHErO NOPsAIKA, MOIYyYaeMbIE U3 ONPENEIUTENS CUCTEMBI A
3aMeHoi 1, 2 1 3-T1o cT0/I0I1a COOTBETCTBEHHO CTOJIOIIOM CBOOOIHEIX WIEHOB B.
Haiigem A1, Az, As:
-4 -5 1 3 -4 1 3 -5 -4
A=[6 -1 2/=4;Ar=|2 6 2/=8;A3=[2 -1 6|=12.
8 3 1 -1 8 1 -1 3 8



[MoxcTaBum mosydeHHbIE 3HaYCHHUS B Gopmyinsl Kpamepa u mosryduM UCKOMOE pelIeHHe
CUCTEMBI:
X1 =A1/A=4/4=1; X2 =A2/A=8/4=2; X3 =A3/A=12/4=3.
Takum 0Opa3om, MOIy4EHO PEIICHHE CUCTEMBI: X1=1; x2=2; x3=3.
6) MeTtoa o0paTHO# MaTpHUUBI
3anumieM cucteMmy B MaTpu4HO# Gopme: AX=B.
Onpenenurens MaTpuipl A cUCTEMBbl ypaBHEHUH oTivueH OT Hyns (A#0), cienoBareiabHO

Matpuna 4 umMeeT oOpaTHyio A U pelenne CHCTEMbI HMEeT BHII:

X=4"B,

4 1 -
rae: AlZX‘A,

A - MPUCOEAVHEHHAs MaTpula, AJIEMEHThl KOTOPOW SBIISIIOTCS anredpandecKuMu

JOTIOJTHEHHSIMU 3JIEMEHTOB MaTpHUILbI 4 ; TPAHCIIOHUPOBAHHOM K A.
AnreOpandeckuM JIOTIOJTHEHUEM Aij 3JIEMEHTA aij Matpuisl A Ha3BIBAIOT MHHOP

o i+
M j OTOrO DIIEMEHTA, YMHOYKEHHbIH HA (—1) J,T.e.

_ i+]
Aj =D My
Munopom M j onemeHTa Qjj HasbIBACTCS ONpEACTHTENb, TNOJMydarommiics 13

OTIPEICTUTEIISE MATPHIIbl 4 BEIYCPKUBAHHUEM I-0# CTPOKH M j-r0O CTOJIONA (T.€. TOW CTPOKU U TOTO

CTOJ'I6I_[a, Ha IICPECCUCHUU KOTOPBIX CTOUT SJICMCHT a” )

Takum 00pazom, B I-ii CTpOKe H j-M CTOJIOLE OOpaTHON MAaTPHIIBI PACIOJIaracTCs
anreOpanyeckoe JOMOJHEHHE 3JICMEHTa, CTOSIIEro B -l CTPOKe W B i-M CTOJIOIE HMCXOIHOM
MaTpHUIIbI, IEJICHHOE Ha ONPEACIUTETh UCXOTHON MaTPHIIBI.

1) Tpancnonupyem Matpuny 4 (3amuileM CTPOKH HCXOJHOW MaTpuillbl 4 B CTOJOIIBI

TPaHCIIOHUPOBAHHON MaTpHIbl A'):

3 2 -1
A=-5 -1 3
1 2 1
2) Beluucnum anreOpandeckue JIOTIOJHEHUS aij =(—1)PrJ Mij K DIIeMeHTaM
TPAHCIIOHUPOBAHHOW MaTpULbI A’
ma= de mp=- . -8 ms=” l=oo:
11—2 1~ 12 — 1 1 13—1 o| =



2 1 1 1 1 2
G =S N=5; oo l=—d; Em=|o =7
31—_1 3|~ 32 = 5 3| " 33—_5_—'
3) 3anuiuem NpucoeIMHEHHYI0 MATPUILY ;& ¥ Haiizem o6paTHyr0 A
-7 8 -9
A=|-4 4 -4|;
5 -4 7
-7 8 -9 -7/4 2 -9/4
4 1+ 1
AL-ZA="|-4 4 -—4|=| -1 1 -1
A 4

5 -4 7 54 -1 7/4
4) TIpoBepyuM MPAaBUILHOCTh BHIYUCIEHUS 00paTHON MaTpHIbl A

-7 8 -9\(3 -5 1
alazti_a a4 Zall2 -1 2=
s -4 7)1 3 1
~7-3+8-2+(-9)-(-1) -7-(-5)+8-(-1)+(-9)-3 -7-1+8-2+(-9)-1
1 ~4-3+4-2+(-4)-(-1) -4-(-5)+4-(-1)+(-4)-3 —-4-1+4-2+(-4)1|=
5.3+(—4)-2+7-(-1) (~5)+(-4)-(-1)+7-3  5-1+(-4)-2+7-1

rae £ — enMHUYHAs MaTpuIa.

5) Haiimem penieHne CUCTEMBI:

X1 -7 8 -9)(-4 ~7-(-4)+8-6+(-9)-8 4\ (1
X2 =% 4 4 —4l|e |22 ~4-(-4)+4-6+(-4)-8 “1lg|=|2|
X3 5 -4 7 8 5-(-4)+(-4)-6+7-8 12) (3

Taxum 06pa3oM, MOTyUEHO pelIeHHe CUCTEMBL: X1=1; X2=2; x3=3.
B) Metoa I'aycca
3anuiieM paclIMpeHHYI0 MaTpHuIly A1 CUCTEMbI, OJYYEHHYIO ITyTeM MPHCOEANHEHUS K
UCXO/IHOM MaTpulie 4 cucTeMBbI CTOJI0Ia CBOOOIHBIX YJIEHOB B:
3 -5 1-4
A =2 -1 2 6|
-1 3 1| 8



C noMoipio 37eMeHTapHbIX TpeoOpa30BaHuil (IEPECTAaHOBKHU CTPOK; YMHOXKEHHS CTPOKH
Ha HEHYJEBOE YHCIO, TPUOABICHHUS K OJJHON CTPOKE IPYrod YMHOXXEHHOW Ha YHCIIO)

pacIIUpEHHYI0 MaTpUIly A1 CUCTEMBI CBEJIEM K PABHOCUJIBHOM MaTpuUle CTYIIEHYaTOro BUAA.

Ipsmoii x00 memooa I'aycca:
1) TlomensieM MecTamMH MEPBYIO M TPEThIO CTPOKU B MaTpuile A1, 4ToOBbI B TIEPBOM CTPOKE W
MIEPBOM CTOJIOLIE OKa3acs 3aeMeHT (—1):
3 -5 1-4 -1 3 1| 8
A=12 -1 2| 6|~|]2 -1 2 6]
-1 3 1| 8 3 -5 1-4

2) VYMHOXUM MEPBYIO CTPOKY Ha 2 M IPUOABUM KO BTOPOIi CTPOKE:

-1 3 1 8) (-1 3 1| 8
2 -1 2| 6|~| 0 5 4] 22|
3 -5 1/-4 3 -5 1-4

3) VYMHOXHUM MEPBYIO CTPOKY Ha 3 1 MPUOABUM K TPEThEil CTPOKE:

-1 3 1] 8 -1 3 1] 8
0 5 4 22|~/ 0 5 4| 22|
3 -5 1-4 0 4 4 20

4) Pazpmenum TPEThIO CTPOKY Ha 4:

-1 3 1] 8 -1 3 1] 8
0 5 4 22|~ 0 5 4| 22|
0 4 4 20 0 1 1] 5
5) IlomeHsieM MecTaMu BTOPYIO U TPETHEO CTPOKH:
-1 3 1] 8 -1 3 1] 8
0 5 4 22(~0 1 1| 5
0 1 1] 5 0 5 4| 22

6) YMHOXHUM BTOPYIO CTPOKY Ha (—5) 1 mprOaBUM K TPETheil CTPOKE:

-1 3 1] 8 -1 3 1| 8
0O 11 5 |~0 1 1] 5
0 5 4] 22 0 0 -1/-3

Obpamusiii xo0 memooda I aycca:

B pesynbraTte npeoOpazoBaHMid MOTYUYHUIIH CIETYIONYIO CUCTEMY YpaBHEHUI:



- X1 +3X2 +X3 = 8
Xo +X3 = 9,
— X3 =-3
OTKYy/Ia HAXOJIUM M3 TPEThEr0 YPABHEHUS X3=3;
W3 BTOPOTO YPaBHEHUS X2=5—x3=5—3=2;
U3 NIEPBOro ypaBHEHUS x1= —8+3x2+x3= —8+6+3=1.

Taxum 06pa3oM, MOTyUEHO pPelIeHHE CHCTEMBL: X1=1; X2=2; x3=3.

3amanue 2. [lo koopaunaram BepiuuH Tpeyroiabauka A(1; 1), B(-5; 4), C(-2; 5) naiitu:

a) IJIMHY CTOPOHBI AB,

0) BHyTpeHHU yroa £A4 mexay cropoHamu AB u AC,

B) YpaBHEHHE BBICOTHI, IPOBEJICHHOH uepe3 BepmuHy C,

I') TOUKY IlepecevyeHus BbICOT TpeyroiabHuka ABC,

1) IJTUHY BBICOTHI, OMYIIEHHON U3 BepmuHb C|

€) CUCTEeMY JIMHEHHBIX HEPABEHCTB, ONpeAestomux TpeyrodsHuK ABC.

Crenarp yepTex.

Pemenne: Craemaem ueprexx (puc.l): mo toukam A(1; 1), B(-5; 4), C(-2; 5) moctpoum
TpeyronbHuk ABC; 4yepe3 Bepmunbl A, B u C mnpoenem BwicoThl AK, BN u CH; Touky
TepeceveHus BHICOT 0003HaYnM uepes P.

4 a) Halinem xoopauHaThl BEKTOpa E .

R ———

Yro6bl ONpeneiuTh KoopauHaThl Bektopa AB
HEOOXOAMMO W3 KOOpPAWHAT KOHEYHOH TOYKH
B(X2;y2) BbIUECTh OJHOMMEHHBIE KOOPIUHATHI

HayanbHON Touku A(X1;Y1):

—_—

AB =1{X —X1; Y2 — V1.

[Tomyunm
| |

5 210

AB={-5-14-1}={-6;3}.

[
oy

Pucynoxk 1

e

JlnuHa 1r000ro BekTopa d = {X; y.Z } HaxoaUTCs 1Mo hopMyIie

RN

—_—

Torna aauHy CTOPOHBI AB HAXOAUM KaK JUTHHY Bektopa AB -




AB|=+/(-6)* +3% =35.

0) Buyrpennuii yron £A4 mexay cropoHamu AB n AC HaliieM Kak yrojl MeXa1y BeKTOpaMu
AB w AC ,rne AC={-2-1,5-1}={-3; 4}; ‘AC‘ V(=372 +42 =5

Kocunyc yrna ¢ mexny Bekropamu a = {Xa Ya } ub= {Xb ; yb} ompeensiercs o popmye:

(a,b) XaXp + YaYb
\/Xa *Ya \/Xb +Yp°
Haiinem xocunyc yria ZA4 mexny cropoHamu AB u AC:

(AB.AC) (-6)-(-3)+3-4 30 080
\EHE‘_ 3J5.5 155

B) YpaBHEHHE MPSAMO#, IPOXOSIICH uepe3 ABe 3anaHHbie TOUKH A4 (X1;y1) u B(X2;y2), UIMeeT BUI:

X=X Y=Y

X2 — X1 Y2—Y1'

CocTaBuUM 3TO ypaBHEHHE AJIS IPSIMOM, TPOXOIALIEN yepe3 Touku A u B:

CoS @ =

COSZL A=

x-1 y-1
—5-1 4-1'
T.C.
x-1 y-1
-6 3
[IpeobOpazyeM noaydeHHOE YpaBHEHHUE:
3(x—1)=—-6(y-1),
nimn
y=—1x+§.
2 2

1

[onyuunu ypaBHeHHe TpsamMoii AB ¢ yrioBsiM kodpunuentom K = —=,

Bricota CH tpeyronpnuka ABC, nepneHaukyispHa NpsAMOM, MpoXoasdue yepe3 Touku 4 u B.
Ecmu npambie Y =KiX+Db; u y=KoX+Do nepnenmuxynspub, To wux yriossie

KO3(1)(1)I/II_II/ICHTBI CBA3aHbl COOTHOIICHHUEM

Ky =——.
2 kl



1

- _9
Ky

Torna yrnosoit ko3¢ ¢unuent Beicotsl CH paBen k2 =-—

a YpaBHCHHMC BBICOTBI UMECT BUA Y — Yo = k(X —Xp ), rue (XO ; yO) - koopauHaThl ToukH C; K
- yriioBo# koddduimeHt BoicoThl. B Hamem ciydae C(-2; 5), k=2.
[Tonyuum
y—5=2(x+2).

Hckomoe ypaBaenue Boicotsl CH nmMeet Buj

y=2X+9. 1)
r) UtoObl HaWTH KOOpAMHATHI TOYKH P TmepecedeHus BBICOT TpeyronbHuka ABC, nHaiimem
ypaBHEHHE BBICOTHI TpeyrosibHHka ABC, mpoBeneHHON W3 BEpIIMHBI B U peluM CHCTEMY

YpPaBHEHUH JIBYX BBICOT.

CocraBuM ypaBHEHHE NMPSAMOM, poxo e yepe3 Touku 4 u C:

x-1 y-1
-2-1 5-1
[Ipeobpa3ys, moyaum
4 7 4
=——X+= k=-—.
y 3 3 3

Bricota BN tpeyronpanka ABC, npoBeeHHast U3 BepiiMHbI B(-5;4) neprneHanKyaspHa mpsMoi,
npoxojsmeii uepes Touku A u C, ee yriuoBoit koapduuuent pasen K = —. YpaBHeHHE BBICOTHI

BN tpeyrospanka ABC umeer Bun

3
—4=—(X+5),
y 4( )
NN
3 31
y 2 4 (2)

Koopnunatel Touku P mepecedeHHs BBICOT TpeyrosibHHka ABC HaiiieM, pelIuB CHUCTEMY

ypaBuenuit (1) u (2)

y=2X+9
4 4

Koopaunate! Touku P: X =—1; y =7.
n) Jmuna Beicotel CH, paBHa paccrosiHuio oT Touku C 0 TIpSIMOU, IPOXOIsIeld uepe3 TOUuku A

1 B u HaxoquTcs o dhopmyIe:



_ \axo + byO +C‘

Va2 +b? |

d

rae (Xo ; yo) - KoopauHaThl Touku C;

ax+by+c=0 — oOriee ypaBHEHHE TIPIMOI.

Ob1ee ypaBHEHHE NPSAMOI, poxoasiieil uepe3 Touku A u B,

X+2y-3=0,
MOJIy4eHO IpeoOpa3oBaHUEM ypaBHEHUS NpsiMoit AB Y = —— X + E :
Torna JJIMHA BBICOTHI paBHA:
1-(-2)+2-5-3

d= J5.

V12 122
e) OO0mire ypaBHEHUS MPSIMBIX, IPOXOIAIINX Yepe3 BEPIIUHbI TpeyroibHuka ABC:
AB: X+2y-3=0;
AC: Ax+3y—-7=0; (3)
BC: X—3Y+17 =0. (nonyueno ananoruuno ypasuenusm AB u AC)

BriGepem mpou3BOBHO TOYKY, JIeKamlyl0o BHYTpH TpeyrospHuka ABC (Ha puc.l
3aIITPUXOBaHHAs 00JIaCTh), HAPUMEDP, TOUKY ¢ koopauHaTamu (-1; 3). [logcTaBuB KOOpAMHATHI
TOYKH B ypaBHEHHs NpAMbIX (3), ompeaenuM 3HaKU HEPaBEHCTB, OMpPENEISIOMIMNX TPEeYroJIbHUK
ABC:

-1+2-3-3=1>0;

4.(-1)+3-3-7=-2<0;

-1-3-3+17=72>0.

HOJ‘IY‘II/IM CJICAYIOLIYHO CUCTEMY JIMHEHMHBIX HCPABCHCTB, OIIPCACIIAIOIUNX TPECYTOJIbHUK
X+2y—-32>0;
4x+3y—-7<0;
x—-3y+17 > 0.

1.2 IIPEJAEJIBI

3apanme 3. Haiitu npenen GpyHkuuu.

: 3x2 +2x -1
lim npu: a) Xo=4; 06) Xo=—1; B) Xo=00.

X=X, —2x% —5x—3




Pemenue:
. 3x%+2x-1  3-4°+2.4-1 55
a) lim = =
Xx—>4 _2x% —5x—-3 -2.4%>-5.4-3 —55
5 lim 3x?+2x-1 _ 3-(-17+2.(-1)-1 _[9}
x>-1-2x2-5x-3 -2.(-1P-5-(-1)-3 LOJ

[TopcranoBka mnpepensHOro 3HaueHWs x= —1 mpuBena k HeompeaeneHHoctu [0/0]. s

PACKPBITHA HCOIIPCACICHHOCTHU PA3JI0OKHUM MHOI'OYJICHBI, CTOAIINUE B YHUCIHUTCIIC U 3HAMCHATCIIC,

Ha MHOXHUTEJIN U COKPATUM JPOOK:

2
—-2+42°-4.3-(-1) -2+
3x2+2x—1:0,x1,2: \/ ( ): 2_4,X1=1,
2-3 6 3

5452 —4-(-2)-(-3) 5+1 3
2.(-2) Ty ey

—2X2 -5x-3=0, Xl,2 =

o3P +2x-1 . 3(x—=13)x+1) - 3(x-1/3)
lim = lim = lim =
Xx>-1-2x% _5x—3 xo>-1-2(Xx+1)x+3/2) x>-1-2(x+3/2)

_ 3(-1-13)
—2(-1+3/2)
_ 3x%42x-1 |:oo}
B) lim =|—
x—® —2x2 —5x—3 L%

JI11sl pacKpBITHSI HEOIIPEAENEHHOCTH [00/o0], pa3aeuM YUCIUTENb U 3HAMEHATENb HA X°:

3x2+2x 1 2,2 1
2 _ 2 2 2 N
lim SXT 2%l g xS xS xS g, X xS
x> _2x2 —5x-3 x> _2x2 5x 3 Xxow_, 9 3
- - 2
x2  x%2 x? XX
_3+0+0 _ 3
~2+0+0 2°

1.3 JMOPEPEHIHUAJIBHOE U UHTEI'PAJIBHOE HCYUCJIEHUE

3aganue 4. Haiftu npou3BoOIHBIE 3aJAHHBIX (PYHKIIHIA:

3

a)y:—2§/§+7sin X;6)y =e” -arctg x;s)y = X ;r)yzln(3x4 —4).
ctg X

Pemrenne:



1y

a)y’:(—2§/§+7sinx) :(—25\3/;) +(7sinx) :—2-%x5 +7C0S X =
4

2 _—
=X 5 4+7cos X =~— +7CO0S X;

2
st

6)y’ :(ex -arctg x) :(ex) arctg x+e* (arctg x) =e*arctg x+e*

l+x2
14

1
' ' 3x2ct x—x3 -
x> (x3)ctg x—x>(ctg x) ) [ sin? J

By = = = =

Ctg X (ctg x)? ctg °x

3
CoS X X
3X 2 +

3 X3

_ sinX  sjn? x :3x2 COS X-Sin X+ X _ 3x2gx+ _
ctgzx sinzx-ctg 2y cos? x
4 ! 1 4 4 12X3
r)y’:(ln(3x —4)) :4—-(3x —4) =
3x* -4 X" -4

3ananme 5. HccnenoBath cpencrBamu auddepeHIInaTbHOT0 HCUUCTEHUS (PYHKITHIO

2

X
y= U IIOCTPOUTH €€ rpad UK.

2x—1) p pad
Pemnenmne:

1) O6nacte onpeaenaeHus QYHKIUH — MHOXKECTBO BCEX JCHCTBUTEIBHBIX YHUCEIT
x # 1.
2) @OyHKIHUA HE ABJISICTCS YETHOMN U HE SBJISICTCS HEYSTHOM.

3) BeprHKaIbHBIC ACHMITTOTHI.

2 2
X X

Im —=-
x>1-0 2(x —1)

+00

Im — =
Tak xak N ) 2(x_1) )

TO IpsAMas X = 1 sBnsercs BepTHKaHBHOﬁ ACUMIITOTOM.

4) HaknoHHBIE aCHMIITOTHI.
YpaBHEHHE HAKJIOHHOM ACUMIITOTBHI, €CIM OHA CYIIECTBYET, 3alMIIEM B BHJE y=kx+b.

Haitnem xoadduruentsi K u ¢ mo dopmysam:

2 2 2 2
k= lim — =1 pogim [ X |y oL
i Dx(x—1) 2 g0l 2(x—1) 2) x>0 2x 2



CnenoBatenbHO, psiMast ) = 5 X+ E — HaKJIOHHAsl aCUMIITOTA MpHU X—> o0,

5) DKCTpeMyMbl U HHTEPBaJIbl MOHOTOHHOCTH.

, 2x(x-1)-x>  x*-2x
2(x—1) 2(x—1)

. yY'=0 & x* —2x = 0<> x=0 wm X=2. Y’ He CyIECTBYET B

Touke X=1, HO 3Ta TOYKAa HE BXOMUT B OOmacte ompenencHus (yHkiuu. CrenoBaTesbHO,
UMEIOTCS JIBE KPUTHYECKUE TOUKU X=0 1 X=2.

PazoObeM STHMH TOYKaMH 00JAaCThb ONpEACICHHUS HAa HWHTEPBAIbl 3HAKOTIOCTOSHCTBA
npousBojanoit: (—o, 0), (0, 1), (1, 2), (2, +). Onpenenum 3HAKH TPOU3BOJHOW B ITHUX
unrepanax: Y'(-1)>0 wu y'(3)>0 = B wuHTepBamax (-, 0) u (2, +o0) HOpoU3BOIAHAS
nonoxurensHa, Y'(0,1)<0 u y'(1,1)<0 = B wunrepBamax (0, 1) u (1, 2) npowusBojaHas
orpunarensHa (Puc. 2a). CnegoBarensHo: QyHKUIHS Bo3pacTaeT B MHTepBanax (—oo, 0) u (2,
+00), yowBaer B (0, 1) u (1, 2), X=0 — Touka Makcumy™ma, X=2 — TOYKa MHHAMyMa. 3HaYCHHE

MakcuMyMa Ymax = Y(0)=0, 3HaueHrue MUHEMYMa Ymin = Y(2)=2.
SHARHM [P OMSEOIHOH 1f SHARM ETOPOH IpOMSEOSHOH p*

+ — — + - +
D 1 2 X 1 X

Ay trity
) BBIOTYEIIOCTE, BOTHYTOCTE,
@) KMOHOTOHHOCTE, SKCTHERIYRIEI TOMEI e ertba

Pucynoxk 2
6) UurepBaibl BBITYKIOCTH M TOYKH [EPEruoa.
Haiizem BTOpYIO PpOU3BOAHYIO GYHKI[MHU, IPUPABHSIEM €€ K HYJIIO U ONPEACTUM KPUTHUECKYIO
TOUKY:
, 2x=2)(x=1)7 =2(x—=D(x* —=2x) 2(x-1)(x* —2x+1-x" —2x) 1
a 2x—1)° - 2x—1)° T

HaneceMm kpuTHYECKyIO TOUKY Ha YHCIOBYIO OCh (pHC.26) ¥ ONPEIETUM 3HAK BTOPO
MIPOM3BOIHOM Ha MHTepBanax (—oo, 1) u (1, +o0). Bropas npousBoHast He oOpariaercs B 0, a B
TOUKe X=1, IJle OHa He CYIIEeCTBYET, (YHKIUS HE ONpeeseHa, T0OATOMY rpapuk pyHKIUHN He
umeet Touku neperuda. [omyuanm y”(x)<0 npu x<1; y"(x)>0 npu x>1 (Puc. 26).
CrnenoBatenbHO, B HHTepBae (—o, 1) GpyHKIus y(X) BIyKIa BBEpPX, a B uHTEpBaje (1, +oo)

¢byHKIUsA y(X) BBITYKJIa BHU3.

7) HaiizeM TOUKHM mepeceYeHUs C OCAMH KOOPIMHAT.



2
X
Tak kak ——— =0 < X = 0, T0o rpaduk nepecekaeT OCHU CUCTEMbI KOOPJHUHAT TOJIBKO B €€
2(x-1)
HayaJe.

8) Iloctpoum rpaduk Gpynkuuu (Puc. 3).

1 1 . .
Ha pucynke acumnrotel X=1u y = Ex + 5 Ha4yepuyeHbl IyHKTUPHOW JIMHUEH.

Pucynoxk 3

3aganue 6. UVccnemoBath cpeactBamMu AU depeHINATBHOTO  HCYUCICHUS — (YHKIIHIO

y= 4x3 —8x2 ~11x+15 u IIOCTPOUTH €€ TpaduK. ¥ IIOCTPOUTH ee TpaduK.

Pemenne:
1) OGnacth onpeneneHus (QYHKIUU €CTh MHOXKECTBO BCEX IEHCTBUTENLHBIX YMCEN, T.€. (—o0;
+00).
2) (DyHKHI/IH He SBJISIETCSA YETHOM U HE ABIACTCS HequHOﬁ, T.K.
y(=x)=-4x3 —8x?% +11x+15, y(=x)= y(x) 1 y(=Xx) = —y(X) mpu VX 0.
3) BeprHUKagbHBIX ACHMITOT HET, T.K. (YHKIMS OMNpeNeieHa NPH BCEX IEHCTBUTENBHBIX

3HAa4YCHUAX X.

4) HakJIOHHBIC ACHMITOTHI.
YpaBHEHHE HAKIOHHOH aCHMIITOTBI, €C/TH OHA CyIeCTBYeT, OyxeM uckath B Buge Y = KX+D.

Haiinem xoadduruent K mo dpopmyiie:



3 2 2 3
) — - ) X
K= lim 4x° —8x 11x+15: lim X X° _ o
X—>00 X X—>00 i
X2

Tak kak mpeaesn He SBJISETCS] KOHEYHBIM, TO HAKJIOHHBIX aCUMIITOT HET.
5) DKCTpeMyMbl U HHTEPBaJIbl MOHOTOHHOCTH.

Haiinem npou3BoHy0 GyHKIIMHU, IPUPABHSIEM €€ K HYIIO U ONPEISITNM KPUTUUECKUE TOUKH:
y' =12x% —16x—11;

12x2 —16x-11=0;

16+16% ~4.12.(-11) 1628 B 1

X12 = =—, X9 =——=,
12~ 2.12 20 6 2T

Hanecem kputHueckne TOYKM Ha YHCIOBYIO OCh (puc.4) W ONpeAeNuM 3HaK MPOU3BOTHON Ha

uHTepBanax (-0;—1/2), (—1/2;11/6), (11/6;+x).

N e

y — _ip ™ 116 — «x

Pucynok 4

[Monyunm: y'(X)>0 mpu X<—1/2 u mpu x>11/6; y'(X)<O mpu —1/2<x<11/6. Ha unTepBamax
(—0;—1/2) u (11/6;+) dbyukuus Y(X) Bo3pacraer, Ha uHTepBaie (—1/2;11/6) dbyukuus y(X)
y6biBaeT. COrylacHO JOCTATOYHOMY YCIIOBHIO DKCTpeMyMma X= —1/2 — TOYKa MakCHMyma JaHHOMN
byukuud, YmacY(—1/2)=18; x=11/6 — Touka MuHMMyMa AaHHOW (QyHKIMH, Ymin=Y(11/6)=
—7,407.

6) WuTepBanbl BBINYKIOCTH M TOYKM meperuba. Haiiem BTOPYIO MPOU3BOIHYIO (DYHKIIHH,

IIPUPABHACM €€ K HYJIIO U ONIPCACIINM KPUTUYCCKYIO TOYKY:
2
y"=24x-16; 24x-16=0; X_§

HaneceM KpUTHYECKYIO TOUKY Ha YHCIOBYIO OCh (pHC.5), ONIpesieluM 3HaK BTOPOi

MIPOM3BOIHOM Ha HHTEpBaiax (—0;2/3), (2/3;+0).

+
VTN 28\ X

Pucynox 5

[Momyunm y"(x)<0 mpu x<2/3; y"(x)>0 npu x>2/3. Ha unrtepane (-0;2/3) ¢pynkius Y(X) BbImyKia



BBepX; Ha MHTepBaie (2/3;+o) GyHkuus Y(X) Beimykiaa BHU3. CienoBatenbHo, X=2/3 — Touka
neperuba naHHou GyHKIMH, Yn=Y(2/3) =5,296.

7) HaiizeM TOUKHM MepeceYCHUs C OCIMH KOOPAUHAT.

a) Touka nepeceuyenust ¢ ocbto opauHart: Y(0)=15, t.e. Touka (0,15).

0) Touku mepeceueHus ¢ 0Cbto adcImcc HaiaeM u3 ypaBHeHus Y(X)=0:

4x3 —8x% ~11x +15=0. )
KopHu kyOnueckoro ypaBHEHMsI HaXOJSATCSl CpPEIU YHMCEN, Ha KOTOpble CBOOOIHBIN uieH 15
nenutcs 6e3 ocratka. OguH W3 KopHeH Xi=1, T.K. ecnmm ero moxactaBuTh B (1) moxydmm
ToXIecTBO: 4—8—11+15=0.
[IpupaBHsieM K HYyJIO 4acTHOE OT JEJNE€HUS MHOTOWIEHOB M HaWJeM OCTaBIIMECS JBa KOPHS

YpPaBHEHUA
4% —4x-15=0; X, =25, X3 =—15.
Taxkum oOpa3om, Touku nepecedeHus rpaduka GyHKIIUNA ¢ OCHIO a0CITUCC
(1;0); (2,5:0); (=1,5:0).
8) TIloctpoum rpaduk Gpynkuuu (Puc. 6).

yd |
115

|
5 296 —
21,5 ! , 116

RO I\Jl_/lﬂ %
TA0T |- — — —

Pucynox 6




Pazmennm xyOmdeckuii MHOTOWIEH Ha (x —x1), T.6 Ha (X

-1):

4x3 —8x2 -11x+15 ‘ Xx—-1

4x3 — 4x2 4x% — 4x 15
 —4x%-11x+15
_4x% 4 4x

—15x+15

~ —15x+15

0
3apanme7.  Haiitu HEONPENIETICHHbIE WHTETPaJIbL. PesynbTaTsl MIPOBEPUTH

T hepeHInpOBaHUEM.

2) I(—st —1—X1+1\2/;)dx = I(— 5x8)dx + I(— 1—X1jdx + jlé/idx -

13
9
- 5. ?—11In\x\+l—x12 +C——5%—11I X+ 121\/ +C.

[IpoBepxka:

13
—SL—lll n| \ \/ N ST E VT
9 9 x 13
11 12 13 Ba 11
:_5)(8 T TR 12 =—5X8 __+1g/§_
x 13 12 X
6) Iesian cos 2xdXx .

[Monaraem t = SiN 2X. Torga dt = (sin ZX) dx, r.e. dt =2cos 2xdx. Orcrona

t
COoS 2xdx = E U, CJICIOBATEIIBHO,

. t
[eS"2X cos 2xdx = edt_ ; e C_% eSiN2x, C,

IIpoBepka:



!

(%esmzx +Cj :%eSin 2X (sin 2x) :%eSinzx .2cos 2x = e3"2X ¢cos 2x.

B) [(2+5x)sin xdx.
[Mpumenum Gopmyiry HHTETPUPOBAHUS 110 YACTSIM:
fudv=uv—vdu.

IMomaraem U = 2 +5X, dv = sin xdx.

!/
Torma du = (2+5X) dX, r.e. du=5dx, u v =jsin XdX, T.e. V=—C0S X.
CieqoBareabHO

[ (2+5x)sin xdx = —(2+5x)cos x— [ 5(—cos x)dx = —(2+5x)cos X +5sin x+C.

[IpoBepka:

(—(2+5x)cos x+5sinx+C) = —((2+5x)’ .c0s X+ (2 +5x)- (cos x) )+5cos X =
= -50s X+ (2+5x)sin x+5c0s X = (2+5x)sin x.

3aganue 8. Bpluncauth  miomanb  IIOCKOM — QUIypbl, OTpaHMYEHHOM  mapabosoit

y= X2 42X+ 4 u npamoii Y = X + 6. Crenats uepres.

2

Pemenne: 1) TMoctpoum mapabomy Y =X“ +2X+4. KoopauHaThl BepUIMHBI MapaGoIbl

y= aX2 +bX+C - Touxu (Xo;yo) - HaxomsATCS IO HOpPMYMIAM:

- 2
Xg=—; =axn- +bxqg +cC.
0 23 Yo 0 0

B namem ciyyae Xg 27:—1, Yo = y(— 1)23. Tak xak a=1>0, To BeTBH mHapabOJIbI

HarpaBJieHbl BBepx (Puc.7).
2) Tpsmyro Y = X + 6 mocrpoum no nym Toukam: X =0, y=0+6=6 n x=-1,
y=-1+6=5,



W | 3) Haiizem ToYku mepecedeHus mapabolibl

U IIPSIMOM, PELIUB CUCTEMY JIBYX YPAaBHECHMIA:

:%&ﬂ y:x2+2x+{

y=X+6
X2 +2x+4—(x+6)=0;

x2+x—2:m
X1 =-2,y1 =4
X2 Zl,yz =7.

[Mnomans mIocko QUrypel, OrpaHUYEHHOUN

=
H

1
L]
|
[
1
—
=
—
b

rpapukamu GyHKIuA Y1(X) 1 Y2(X), BBIYUCIACTCS

o ¢opmyiie:

S = J(y1(0)- yo (X

Xy

Haiinem nnomanas GUrypsl, orpaHU4eHHON TaHHOW MPSMON U TapaboJIoif:

1
S:}kx+®—@2+2x+4kx:}sz—x+2¥x: —ii—§i+2x =
o A 3 2 .
_id —(§—5—4]:4,5 Ben
3 2 3

1.4 JTNOPEPEHLHUAJIBHBIE YPABHEHMUSA

3aganue 9. Haiitu obmee pemenue nuddepeHIHaTbHOT0 YpaBHEHHS C Pa3eliiOIIUMUCS

4
INEPEMECHHBIMU X y - y - 5 " 9aCTHOC PCHICHUEC, YAOBJICTBOPAOMICC HAYaJIbBHOMY YCIIOBHUIO

y(1)=0.

Pemenue: 3anumem YpaBHCHUC B BUJIC
Xy =5+y,
NN
x dy = (5+y)dx.
Ilonaras, uro x#0 u (5 + y) =0, paselIuM JIEBYIO U IIPABYIO YaCTH YPABHEHHS Ha BBIPAKECHHUE
dy _dx

X (5 + Y), B pe3syIIbTaTe OMYTHM y T

WuTerpupys JIeByI0 U MPaByro YacTH, MOIYyIUM



N5+ y|=In|x|+In|C|.
Otkyna cieyer, 4to
N5+ y|=I[Cx
o

5+y=Cx.

Takum oOpazom, obiee penienne U GepeHIInaTbHOTO YPaBHEHUS UMEET BUJT y= Cx-5 .

«IloTepsHHOE» B mpolecce Ipeodpasoanmii pemenne y= -5 mpu X =0 nomyuaerca wus
HaleHHoro obmiero pemerus nmpu C=0.

Haiinem dactHOe pemienue, ynoBieTBOpsitoniee HadanbHOMY ycioBuio Y(1)=0. [ms sToro
nojcTaBuM 3HaueHus X=1 u y=0 B oO1iee penieHue u Haitnem 3HadeHue C=5.

YactHoe pemeHue HUcCXoAHOro  aud¢epeHInaIbHOr0  ypaBHEHMS,  YAOBIETBOPSIOIIEE

HavansHOMY yciaoBuio Y(1)=0 umeer Bug Y = ox -5,

3aganue 10. Haiitu o61ee pemenue cucreMsl TuddepeHunanbHbIX YpaBHEHUN:
1)

Pemenue: [Ipoauddepenupyem rnepoe ypaBHeHue cuctemsi (1) mo t:

dZX]_ :4dX1_dX2
di2 dt  dt

dX2

IloncraBuMm BMecTO €€ BhIpaXKEHHE U3 BTOPOTO YpaBHEHUs cUCTEMBI (1):
Xm

2 i —(=2xq +3x5).

IHonyyum
d 2 X1
dt?

Beipaszum x; u3 nepBoro ypaBHeHHst cucteMsl (1):

_4 Xm
dt

+2X1 —3X2 (2)

X2 =——+4X1. 3)

[ToacraBum mostyueHHOE BhIpaskeHue (3) B ypaBHeHue (2):



2

d X1 :4dX1+2 —3(——1+4X1j U

dt? dt t
2
074 _ 794 10y, (@)
dt? dt

Takum 00pa3om, MOJYYUSIM JUHEHHOE OJHOPOJHOE NU(PEepeHIINAIbHOE yYpaBHEHHE BTOPOTO

MOPSIJIKA C IOCTOSTHHBIMU KO3 PUIIMEHTAMU:

2
d“x dx
L 7771 110% =0. )
2 1
dt dt
Ero xapakTepucTHUECKOE yPaBHEHHE 22 —71+10 =0 umeer KOPHHU
M =5, 1y =2.
O6mee perieHne UMEET BU/I:
X1 =C1€5t +C2€2t, (6)

rae Cr u Cz2 — IpOU3BOJIBLHBIE TOCTOSIHHBIE.

[ToncraBum HaiinenHoe Beipakenue (6) B (3):

Xp = —(C1e5t + C2e2t) + 4(C1e5t + C2e2t ) =
_ 5t 2t 5t 2t _ 5t 2t
=-—5C1e™ —2Ce™ +4Ce™ +4Ce™ =-Cie™ +2Ce

(7)

Pemenne nannoi cuctemsl qudpepeHnanbHBIX YPaBHCHU UMEET B
X1 = Cle5t + C2e2t

Xp = —Cle5t + 202e2t

1.5 PSIIBI

© AMp
3ananume 11. HccienoBaTh CXOAMMOCTD psijia Z o
n=1 N

4"n!

nn

Pemenue: O6IJ.[PII>1 WICH JAHHOI'O pAda € MOJIOKUTCIIbHBIMHA YJICHAMU UMECT BU/: an =

4" (n 1)

Torma apyq = (n +1)n+1

T.k.

. 4™ (n+2)pn" i A" -4-ntn+1)-n"

noo 8n oo (n+D)™ 4" nt now(n+1)" - (n+1)-4" !




: n
=4 |lim| —
n—oo\ N+1 n e
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TO 110 Npu3HaKy Jlanambepa psiJ pacxoauTcsl.

Kpurepun onieHkH BBITOJHEHUS IPAKTUYECKOTO 3aJaHUS:

«5» (OTJIIMYHO): BBIMIOJIHEHBI BCE MPAKTUYECKUE 33/IaHUs, CTYICHT YETKO 1 0€3 OIMOOK OTBETHII
Ha BCE KOHTPOJILHBIE BOITPOCHI.
«4» (X0pomIo): BBITMOJHEHBI BCE MPAKTUYECKUE 3a[JaHHS; CTYACHT OTBETHJI HA BCE KOHTPOJIbHBIC
BOTIPOCHI C 3aMEYaHUSIMH.
«3» (yIOBJIETBOPUTEIIFHO): BBHITIOJHEHBI BCE MPAKTHYECHKE 3alaHMsI C 3aMEUaHHSIMH; CTYICHT
OTBETHJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEYaHUSIMHU.
«2» (HE 3auTeHO): CTYACHT HE BBIOJIHWJI WM BBHINOJIHWI HENPaBUJIbHO 33JaHUS; CTYAEHT
OTBETHJI KOHTPOJIHHBIE BOMIPOCHI C OITMOKAMHU MJIM HE OTBETHJI HA KOHTPOJIbHBIE BOTIPOCHI.

OTtuer paccmaTpuBaeTcsi KaK KPUTEPUH OIICHKH TOJIKO TPW BBHITIOJIHEHUH CTYJICHTOM
npakTHyeckoid paboThl. CTyIEeHT He JOIyCKaeTcsl K 3alluTe MpakTHueckod paldoThl 0e3 ee
BBITIOJTHEHUSI.



Tabnuma 4 - OueHo4Hble MaTepuabl (OIICHOYHBIC CPEACTBA) MO TUCITUTUINHE
«AHTpONOJIOTUSI»

OneHoYHbBIE CPEACTBA OLeHOYHBIE CPEJICTBA OneHo4HbIE CpeICTBA
Kommeren 3HaTh TEeKYLIUN TPOMEHYTO YmMmers TEeKYyLUN HPOMEHYTO Bnaners TEeKyLUN TPOMENKYTOH
st YHBIN YHBIH HBIN
KOHTPOJIb KOHTPOJIb KOHTPOJIb
KOHTPOJITb KOHTPOJIb KOHTPOJTb

OIlK-1 OIIK-1.1 He Bonpocsr  k|OIIK-1.2 He Bompocst  k|OIK-1.3 He Bompocer  k

3HAeT TEOPUIO U [IPEAYCMOT |[9K3aMEHY |YMeeT OCYIIECTBIATh |[IPelycMOTp|3k3ameny |-|Bmaneer MPEIyCMOTpE [IK3aMEHY

MIPaKTUKY peH Ne 1-95 IIOMCK U BHEJIPEHUE  |€H 95 prUeMaMH, H Ne 1-95,

IPUMEHEHHS TEXHOJIOTUIECKUX criocobamu, MPAKTUIECKU

COBPEMEHHBIX HOBAILIUH U METOJaMH U e 3amanns Nea

nH(}OpPMaLMOHHO- COBPEMEHHBIX COBPEMEHHBIMHU 1-10, 3aganus

KOMMYHHUKaTHBHBIX IPOTPaMMHBIX TEXHOJIOTHUSIMH B K

TEXHOJIOTUH B IPOJYKTOB B NEeSITeTbHOCTH TI0 MPaKTUYECKH

npodeccCHoHaAITHHO npohecCuoHATBHOU OopraHu3arun M

il IeATeNIbHOCTH JeSITeTbHOCTH COIMAIBHOTO 3aHATUAM. | -4.

COLIMAIIBHOTO COIIMATBHOTO 00CITy)KUBaHUS

paboTHHKA paboTHHKA C OTIpe/ICTICHUU 1

HYXTaIOITMHCS PUMEHEHUH Mep
rpaxaaHaMu COILIMAJILHOMU
HOIEPIKKH
rpaxaH
[Ipumeuanue

* 6epercs u3 PIT/]
** caava MpakTHYECKUX padoT, 3amuTa KypcoBoro npoekta, PI'P u T.11.




Kapra TecToBbIX 3a1aHUIT

Komnerennuss YK-1. CnocoGeH ocCymIecTBIATh TOUCK, KPUTUYECKUN aHAIW3 M CHHTE3
nH(OpPMAaLUY, TPUMEHSATh CUCTEMHBIH MOAXO0/ IS PEIICHUS IOCTABIICHHBIX 3a/1a4

HNuauxarop YK-1.3. Bnageer HaBbikaMu noucka, cOopa u 00pabOTKH, KPUTUYECKOTO aHAIIN3a U
CHUHTE3a MH(OpMaLMK, METOJAUKONW CHCTEMHOTrO IOJX0Ja B MPOIECCE PELICHUS MOCTaBIEHHBIX
3a1a4

Jducnunanaa MarteMaTuka

Onucanue Tecra:

1. Tect cocrout u3 70 3agaHuii, KOTOpbIE NPOBEPSIOT YpPOBEHb OCBOEHUS KOMIIETEHLUN
obOyuaromierocs. [lpu TecTupoBaHuM KaxaoMy oOydaromemycst mpemiaraercs 30 TECTOBBIX
3alaHuM 1O 15 OTKPBITOTrO M 3aKPBITOTO TUIIOB PA3HBIX YPOBHEW CIIOKHOCTH.

2. 3a mpaBWIbHBIA OTBET TECTOBOTO 3aJaHUsl OOyYarolIuics Mmojy4daeT | yCIOBHBIN Oaii, 3a
HenpaBWiIbHbIN oTBeT — O OamnoB. Ilo OkOHYaHMM TECTHMpPOBAHMS, CHCTEMa aBTOMAaTHUYECKU
onpeeNnseT «3apab0TaHHbI UTOTOBBINM OaJIy» MO TECTY, COTJIACHO KPUTEPHUSAM OLIEHKH

3 MakcuManbHas o01asi cymma OajjioB 3a Bce MpaBUIIbHBIE OTBETHI cocTaisieT — 100 6aios.
4. TecT ycnenrHo MpouIeH, eciau 00yJaroIuiics MpaBUibHO OTBETHI Ha 70% TECTOBBIX 3aaHUI
(61 6amn).

5. Ha mnpoxoxaeHue TeCTUPOBAHHUS, BKJIIOYas OPraHU3allMOHHBI MOMEHT, O00ydaroluMmcs
oTBOJUTCS He Oojee 45 MunyT. Ha kaxkioe TecroBoe 3a/1aHue B CpeHeM 10 1,5 MUHYTEHI.

6. OOyuyaroiemycsi MpeIOoCTaBIseTCSl OJHA TMOMBITKA I MPOXOXKICHUS KOMIIbIOTEPHOTO
TECTUPOBAHUS.

Konudukaropom Tecrta 1o AUCIUIUIMHE SBIISETCS pa3zies padoueit mporpammsl «4. CTpyKTypa u
CoJIepKaHue JUCITUTUTHHBI (MOTYIIS )

KoMmjiekT TecTOBBIX 3aaHul

3ajaHus 3aKpbHITOr0 THIIA
Buvibepume 00un npasunvHwili omeem

IIpocreie (1 ypoBeHsb)

1 Omnpenenurens MaTpullsl A paBeH 2. Torna onpeaenuTensb TpaHCIOHUPOBAHHON
MaTpHUIIbl paBEeH

A) 2
B) -2
B) 0,5

2 BepOHTHOCTL AOCTOBEPHOTO CO6BITI/IH paBHa
A)1

B) 0

B)-1

3 YrnoBoit KoApPHUIHUEHT KacaTelIbHOM, TPOBEIEHHON K TpadKy (PYHKIIUU B HEKOTOPOU TOUKE,
paBeH



A) 3HAYEHHMIO TPOM3BOAHOI (PYHKIMH B 3TOH TOYKe
b) otHOmIEHNIO 3HAaYEeHUsT (DYHKIIUH K 3HAUCHHUIO apTyMEHTa B 9TOU TOUKE
B) 3nauenuto GyHKIMH B 3TOW TOUYKE

4 TpousBoanas ¢pyukuuu f(X) onpenenser
A) ckopocTh U3MeHeHns1 GYHKIIUU

B) oGmacTs onpenenenus GpyHKIUN

B) oGnacTp 3HaueHMid GyHKINU

5 Ilpsimas onuckiBaeTcst ypaBHeHHeM x=2. Toraa npsimast

A) mapanienbna ocu OY
b) mapamnensna ocu OX
B) npoxomuT yepe3 Havamo KOOPIUHAT

Cpenne —cJi0:xkHbIe (2 ypoBeHb)

6 . Ypasaenne Ax+By+C=0 mpu C=0 omnpenensier npsamyro

A) IpoOXOaSIIIYI0 Yepe3 HAYAJI0 KOOPAUHAT
b) mapamnensuyro ocu OX
C) nepnenaukyssipayto ocu OX

7 [TpousBoanas ¢yHkwuu y=sin(3x+1) paBua

A) 3cos(3x+1)
b) -3cos(3x+1)
B) cos(3x+1)

8 ITpoussoanas ¢pyukiuu y=IN(COSX) paBHa

A) -tgx

b) tgx
B) ctgx

9 Monga CHy‘I&ﬁHOﬁ BCIINYHNHEBI ITOKAa3bIBACT €€ 3HAYCHHUC

A) HauGoJiee BeposiTHOE
b) cpennee
B) naumensiee

10 B xopoOke 7 cuHUX M 3 KpacHbIX Kapanpaama. Hayraa B3sum oquH kapanpaaml. BeposTHOCTb
TOTO, YTO OH - CUHUH, paBHa

A) 0,7

b) 0,3

B)1

11 Jnsa nupdepenuupyemoii pynkuuu f(X) mocrarounoe ycnoBue yObIBaHUS



HMeEeT BU

A) P(X) <0
b)f'(x)>0
B)f'(x)=0

12 Oynknus f(X) muddepernnpyeMa B Touke a 1 UMEET B Heil akcTpemyM. Toraa

A)f‘@=0
b)f ‘@ =>0
B)f “@<0

13 OGmiee pemenue quddepeHnaaIbHOTO YpaBHEHHS Y ' X=Y UMEET BH/]I
A) y=Cx

B) y=3x

B) y=Cx+1

14 Tpsimast mpoxoaut uepe3 Touku A(2,-3) u B(1,4). Ee yrinoBoit koadhduireHT paBeH
A) -7

b) 7

B) 1

11

15 TIpousBoanas ¢hyukiuu y=sin (8X) paBHa

A) 8cos 8x
b) -8cos 8x
B) cos x

16 ®yuxuus f(X) aaxasr auddepenmpyema B TOUKe @ U MMeeT B Hell meperu6. Toraa
A)f«“@=0
b)f“(@)>0
B)f“(a)<0

17 Bropast npou3BoaHast pyHKIHH Y = SIN2X paBHA
A) -4sin2x

b) -4cos2x

B) 4sin2x

18 TIpousBoaHas GpyHKIMU Y=XCOSX paBHA

A) COSX-XSinX
b) cosx
B) sinx

19 3anana pynakuus y=In(1+x). Ona onpexnenena npu
A) x>-1
b) x=-1



B) x>0

20 YpaBHeHue npsAMOH, Mpoxoasmieil uepe3 Touky M(2;2) mapajuiensbHo npsiMoit y=5x-1 umeer
BUJ

A) y=5x-8;

b) y=5x

B) y=-5x+8

21 Inockoctsk 3a1ana ypaBHeHueM Ax+By+Cz+D=0. Toraa uucia A, B u C onpexnenstor

A) KOOPAHHATHI HOPMAJILHOT0 BEKTOPA MJIOCKOCTH;
B) otpesku, KoTopblie mIocKOCTh oTcekaeT Ha ocsix koopauHaT OX, OY u OZ cooTBETCTBEHHO;
B) koopauHaThl TOUKH, IpUHAAJIEKAIEN TUIOCKOCTH

22 YpaBHEHHE MJIOCKOCTH, MPOX0/sieii uepe3 Touky A (1,-2,3)
napayuiensHo miockoct XOY umeer BUJT

A) z=3;

b) x=1,

B) y=-2;

I') x-2y+3z=0

Cioxable (3 ypoBeHb)

23 YpaBHEHHE TIOCKOCTH, TIpoxo el yepes Tpu Touku A(1,0,1), B( 0,1,1) u C(0,0,1) umeer
BHJT

A) z=1
b) x+y+z-1=0
B) x+z-1=0

24 KoopauHaThl HOPMAJIBHOTO BEKTOPa KOOPAMHATHOM TIocKocTH XOY
A){0,0,1}

B) {0,1,0)

B) {1.4,5}

25 YpaBHEHHE MIOCKOCTHU mpoxoasiiei uepe3 ock Ox u Touky A(1;1;1) umeer Bua
A) y-z=0

b) x-3y+2z-3=0

B) 2x-y+8z+13=0

3agaHns HA YCTAHOBJIEHHE COOTBETCTBUSA

Ycemanosume coomeemcemeue Meofcdy J1€6bIM U NPABLIM CmO]Z61/lClM1/L

IIpocteie (1 ypoBeHs)



26 YcTaHOBHUTE COOTBETCTBHE MEXY MPSAMBIMU U UX YrioBbIMH Kodpduuuentamu (15,2A):
1 12x+6y-9=0 A)7
b) -2

2 Tx-y+5=0 B)2

27 YcTaHOBHTE COOTBETCTBHE MEXTY (YHKIUSAMH U UX npousBoaubvu (1B,2A):

A) y’=-sinx
1 y=sinx
2 y=C0SX b) y’=sinx
B)y’=cosx

Cpenne-cioxubie (2 ypoBeHb)

28 YcTaHOBUTE COOTBETCTBUE MEKIY QYHKIMSAMU U UX Mpou3BoHbIMU (1B,2A):

1 y=Incosx A) y’=ctgx
2 y=Insinx b) y '=tgx
B)y’'=-tgx

29 YcraHOBHTE COOTBETCTBUE MKy QYHKIMAMU U UX nepBooopazaeivu (16,2A):

A) F(x) =sinx
1 y=sinx B) F(x)=-cosx
2 Yy=CO0SX B)F(x)=cosx

30 YcraHOBHTE COOTBETCTBUE MEX Y MU PEpeHIINATLHBIM YPaBHEHUEM TIEPBOTO TIOPSJIKA M €T0
turoMm (1b, 2A):

1 xy '+ysiny=0 A) Jluneiinoe
2 y’+ysin x=x+8 b) C paznensromumucs nepeMeHHbIMH
B) Onnoponnoe

31 YcranoBure cootercTBHE (1A,2B,3b)

1CkansipHoe Mpou3BEACHUE BEKTOPOB
PaBHO HYIIO

A) Ycnosue NEPIEHIUKYIIPHOCTH
2CMerranHoe MIPOU3BE/ICHUE BEKTOPOB
BEKTOPOB PABHO HYJIO b) YcnoBue xonmmmHeapHOCTH BEKTOPOB

B)VYcnoBue koMIiaHapHOCTH BEKTOPOB
3BekTopHOE Npou3BEEHHE BEKTOPOB

PaBHO HYIIIO

32 VYcTaHOBUTE COOTBETCTBHE MEXKIY YPAaBHEHUSIMHU IUIOCKOCTH M XapaKTepUCTUKAMHU
mnockoctH (1B,2A):



1 x+2y+4z=0 A) Ilnockocts mnapamienbHa IUIOCKOCTH
27-5=0 XOoY
b) IlnockocTh MPOXOTUT uepe3 Hayaio
KOOpAuHAT

0%

) KoopaunaTtHasi miockocThb

33 YcTaHOBHUTE COOTBETCTBUE MEXK/Y OINEpalMIMU HAJl MAaTPULIAMU U YCIIOBUSMH, ITPU KOTOPBIX
onu onpenenensl (1A,2B6):

1 YMHoxeHue MaTpulibl A Ha MmaTpuiy B A) UYucmo cronOmOB TEPBOH MAaTPHIIBI
2 Cnoxenue Matpuil A u B PaBHO YHUCILY CTPOK BTOPOU
b)  Marpuuel  UMEOT  OJMHAKOBYIO
CTPYKTYpPY

B) Matpu1ibl SBISIFOTCSI HEBBIPOXKICHHBIMU

34 YcTaHOBHUTE COOTBETCTBUE MEXKTY QyHKIIMEH 1 MHOXKecTBOM ee 3HaueHui (1b,2A):
1 y=cosx B)[1;5]

2 y=5sinx

A) [-5:9]

B) [-1:1]

Cioxable (3 ypoBeHb)

35 YcranoBuTe cOOTBETCTBUE MEXAY AU dhepeHIInaIbHBIM ypaBHeHHEM | ero BuaoM (1A,2B):
1y’-12y’+35y=0

2 y’’-12y’-36y=sinx

A) oanopomHOponHoe auddepeHInalbHOe ypaBHEHHE BTOPOro MOpSAKa C MOCTOSHHBIMH
ko3 urmenTamu

b) HeomnopomHOpoaHOoe muddepeHnmanibHOe ypaBHEHHE BTOPOTO MOPsAKA C TOCTOSHHBIMHU
ko3 urmenTamu

B) omHOpomHOpomHOE auddepeHInaNIbHOe ypaBHEHHUE IEPBOTO TMOPSIKA C MOCTOSTHHBIMU
ko3 durmenTamu



33}13HI/IH OTKPbLITOro TUIIAa

3aIlaHI/Iﬂ Ha J0IMOJIHECHHUE
Hanuwume nponyuwjeHrHoe 4ucio uiu Cuioe6o.

IIpocrteie (1 ypoBeHs)
36 Monynb Bektopa {2; -3;6} pasen (7, ceMb, ceMH)

37 Monyns Bektopa {0; -3;4} paBed (5, nTh, NATH)

38 3anana ¢ynkuus Y=5X . Torma 3madenne Y’ (1) paBHo (5, moATh,
MSTH)
39 Bagana ¢ynkius y=12X . Torma 3umauenme Yy’ (1) paBuo (12,

ABEHAAIATh, JIBeHaJIIIaTI/I)

40 3amana ¢yukiusa y=sin X . Torga 3Haueane Yy’ (0) paBHO (1, omumn,
O/IHOMY, €IMHHUIIA, eUHHIIE)

41 Tlopsnox nquddepennmansHoro ypaBHeHus Y’ + 3y +7y=0 paBeH (2, nBa, nByM)

Cpenne-cji0:kHbIE (2 yPOBEHbB)

42 AlGcrycca TOYKH mepecedeHus npsiMbiXx 2Xx +y-4=0ux +y+ 1 =0 paBHa
(5, nATH, NSATH)

43 O6beM mapaiuiesenuieaa, mocTpoeHHoro Ha sexkropax (1; 2; 3), (2; 1; 1), (-1; 1; 0), paBen
(6, mecTn, mecTn)

44 KpanpatHas marpuna A uMeeT oOpaTHYIO MaTpuily, TOrAa M TOJBKO TOrja, KOraa ee
onpenenuTenb He paBeH (0, HOJIb, HOJII0, HYJIb, HYJIIO)

45 CkansipHoe npousBeaeHue BekTopoB (1; 2; 3), (2; 1; 1) pauo __ (7,ceMb, ceMn)

46 Kocunyc yrna mexay mpsmbivu 2x +y -4 =0unx -2y + 1 =0 paser ___ (0, HoJb,
HOJII0, HYJIb, HYJII0)

47 IIpousBoanas ¢yHkiuu y=2+Cc0S3X B Touke x=0 paBHa (0, HO.TB, HOJIO, HYJIb,
HYJII0)
48 TlpousBoanas ¢pynkuuu y=12x-tg7x B rouke x=0 paBHa (5, naTH, NIATH)

49 [MpousBoanas GpyHkuuu y=2Sin3X B Touke x=0 paBHa (6, 1I€CTh, 1IECTH)



50 Omnpenenutens matpuliel A paseH 9. Torga onpeaenuTens TPAaHCIOHUPOBAHHON MaTpHULIbI
paBeH (9, 1eBATH, 1EeBATH)

51 Ompenenurens Matpulibl A paBen 1. Toraa ompenenutens oOpaTHON MaTpULbl paBeH
(1, oquH, oxHOMY, €THHMIIA, IMHUILIE)

52 Bexropsl (x; 1; 2) u (6; 2; 4) xonsMHeapHbl IPU X, pPABHOM (3, TpH, TPEem)

53 Bekropsl (2; x; -1) u (x; 1; 3) nepneHAUKYISIpHBI IPU X, PABHOM (1, omuH,0MHOMY,
eIMHMIIA, eJUHHULIe)

54 CkanspHoe NpOoU3BEACHNUE IBYX B3aMHO MEPIEHIUKYISIPHBIX BEKTOPOB PABHO (0, HOJIB,
HOJIK0, HYJIb, HYJIIO)

55 CmemanHOe MPOU3BEJEHUE TPEX KOMIUIAHAPHBIX BEKTOPOB PABHO (0, HOIb, HOJTIO, HYJIb,
HYJII0)

56 Moaynb BEKTOPHOTO IIPOU3BEACHUS ABYX BEKTOPOB YHCIEHHO PABEH
napajuiefiorpaMMma, TMOCTPOEHHOTO Ha 3TUX BEKTOpaxX Kak Ha CTOpPOHAax
(nJomaam)

57 CymMma KBaJpaTOB HaIpaBISIONIUX KOCUHYCOB BEKTOpa paBHA (1, omuH, oaHOMY,
eIUHHUIIA, eIMHHUILE)

58 Ypaeuenue miaockoctu umeeT Bua AX+By+Cz+D=0. Ecam miaockocTh TPOXOAUT uepes
Hayajo KOOpauHat, To ko3¢ dunuent D paBen (0, HOJIb, HOJTIO, HYJIb, HYJTIO)

59 Ipsmeie y=2x+1 u y=kx-8 mapamrensusl. Torma Kk paBen (2, nBa, 1ByM)
60 [Mpsimbie y=2X+1 u y=kx-8 nepnenaukyssipusl. Toraa K pasen _ (-0,5; -0.5)

61 [Ipsmbie AX+6y+1=0 u 3x-2y+8=0 mnapamiensusl. Torga ko3pduirent A paBeH
(-9)
62 Ilpsmbie AX+6y+1=0 u 3x-2y+8=0 nepnenauxynspusl. Torga koadpdunuent A paBeH

(4, yeTnIpe, yeTHIpEM)

63 ITnockoctu 3X+2y+z+5=0 wu 6Xx+4y+Cz-3=0 mnapamnensHbl. Toraa xo3ppunuent C
paBeH (2, nBa, ABYM)

64 Ilnockoctu 3x+2y+z+5=0 wu 6x+4y+Cz-3=0 nepnenaukynspasl. Torga kospdunuent C
paBen ___ (-26)

65 [MpousBognas ¢ynkiuu y= C0S3X + IN(8x+1) B Touke x=0 paBHa (8, Bocemb,
BOCHMH)



66 [Mpoussoanas ¢pyHkiuu y=In(2x+1)-tg3x B Touke x=0 paBHa (-1)
67 [MpousBonnas ¢pynkmun y=2arctg(6x+1) B Touke x=0 paBHa (6, mecThb, meECTH)
Caoxnble (3 ypoBeHb)

68 [Inomans KpUBOJIMHEHHONW Tpameluy, OrpaHUYEHHON KPUBBIMU Y=4X, X=1 U OTPE3KOM
[0, 1] ocu ox, paBHa (2, nBa, AByM)

69 [Tnomans KpUBOJMHEWHOW Tpamenuu, OrpaHUYEeHHONW KpUBBIMH Y=2X+3, x=0, x=2 u

oTtpe3koM [0, 2] ocu ox paBHa (10, necsaThb, 1eCATH)

70 Ilnomans KpUBOJUMHEMHOW Tpamenuu, OrpaHMYEHHOW KpuBbIMH Y=06x+1, x=0, x=1 u
otpe3koM [0, 1] ocu ox, paBHa (4, yeTnIpe, YeTHIpEM)



Kapra y4era TecToBbIX 3a1aHuil (BapuaHT 1)

Komnerenmust | YK-1. CnocoOeH oOCyImIECTBISATh MOWMCK, KPUTHYECKHH aHaIW3 W CHUHTE3
nH(OpMALIUH, IPUMEHATH CUCTEMHBINA MOIXOJ JJIsl PEIICHUS TOCTaBICHHBIX
3aaa4

Nunukarop | YK-1.3. Bmaneer HaBblkamu TOMCKa, cOopa U 0OpabOTKH, KPUTUUECKOTO
aHajM3a W CHHTe3a HWHGOpMAaIMH, METOAMKONW CHUCTEeMHOTO TOIX0Ja B
MPOIIECCE PEIICHUS TOCTABJICHHBIX 33124
Huciunnuua | MaremaTuka
TecToBble 3a1aHUs Uroro
YpoBeHb 3aKpbITOTrO THIIA OTKpBITOrO THMA
OCBOCHUS AnbTepHaTUBHBIN VYcraHoBIIeHHE
BBIOOD COOTBETCTBUSA/ Ha nomonnenue
IIOCJIC10OBATCIIbHOCTH

1.1.1  (20%) 5 2 7 14

1.1.2  (70%) 17 7 24 48

1.1.3  (10%) 3 1 4 8

Uroro: 25 . 10 mT. 35 mr. 70
IIIT.
KapTa y4era TecTOBBIX 3aJaHUi (BAPUAHT 2)

Komnerenmus | YK-1. CnocoGeH ocymecTBIATh MOWCK, KPUTHYECKUN aHAIW3 W CHUHTE3
I/IH(bOpMaHI/II/I, IIPUMCHATH CHCTEMHBII noaxon st pC€uiCHUs ITOCTaBJICHHBIX
3ama4

Numukarop | YK-1.3. Bnameer HaBblkamMu TIOHWCKa, cOopa ¥ 0OpabOTKH, KPUTHYECKOTO
aHajM3a W CHHTE3a HWH(OpMaIMu, METOJAMKOW CHCTEMHOTO TIOJX0/ia B
IIPOLECCE PCIICHUA IMMOCTABJICHHBIX 3a1a4
Hucnunnuua | Marematnka
YpoBeHb TecToBBIE 3aMaHUs
OCBOCHU 3aKpBITOFO THUIIa OTKprTOFO THIIA
AJBTEpHATHBHOTO VYcraHoBieHue
BBIOOpa COOTBETCTBHS/Y CTAaHOBJICH Ha momronmaenune
Y€ T0CIEA0BATEIbHOCTH

1.1.1 1 Onpenenurens 26 YcranoBute cooTBercTBUe | 36 Momyns Bekrtopa {2; -
Matpuisl A paBeH 2. Torna MEXTy IPSIMBIMH U HX 3;6} paBeH
OIIpEeIeITUTEIND yrnoBeiMu ko3 durmentamu: | 37 Monyns Bektopa {0; -
TPAHCIIOHUPOBAHHOMN 3;4} paBeH
MAaTPHUIIbI PaBEH 1 12x+6y-9=0 38 3amana  QyHKIWMS
A)?2 2 7X-y+5=0 y=5x . Torna 3HaueHue Yy’
b) -2 (1) paBHO
B) 0,5 A)7 39 3amana  QyHKIMS

b) -2 y=12x . Torga 3Hauenue y’
2 BeposiTHOCTD B)2 (1) paBro
JIOCTOBEPHOTO COOBITHS 40 3amaHa  QyHKIHSL
paBHa 27 YcraHOBHTE COOTBETCTBHE | y=sin x . Torma 3HadeHme
A)l MEXITy (QYHKIUSIMH U HX y’ (0) paBHO
b)0 TIPOM3BOTHBIMHU: 41 [opsmox
B)-1 1 y=sinx T depeHIrnaIbHOro

2 y=Cosx ypaBHeHHs y '+ 3y’ +7y=0
3 YrioBoit ko3 dpunueHt paBeH
KacaTtenbHOM, MPOBeeHHOH | A) Yy’=-SinX
K rpaduKy QyHKINH B B) y’=sinx
HEKOTOpPOU TOYKE, paBeH B)y’=cosx

A) 3Ha4EHHIO MPON3BOTHOM
(YHKIIMHM B 9TOH TOUKE




B) oTHOIIEHNIO 3HAYCHUS
(yHKIMU K 3HAYCHUTO
apryMeHTa B 3TOH TOYKe
B) 3Hauenuro pyHkIMM B
9TOH TOUYKE

4 TIpomnsBoxHast HyHKIMH
f(x) onpenensier

A) CKOpPOCTh U3MEHEHUS
GbyHKIIIN

B) obnacTh onpeneneHus
dbyHKIIN

B) obnacth 3HaucHUH

GbyHKIIIH

5 Tlpsimas onuceIBaeTcs
ypaBHeHueM x=2. Torna
npsaMas

A) mapainensHa ocu OY
b) napannensHa ocu OX
B) nmpoxoauT uepes Hayao
KOOpAHHAT

1.12

6 . YpaBHeHue
Ax+By+C=0 npu C=0
onpeessieT MPAMYFO

A) poxoAAIIyIo Yepe3
Ha4ajo KOOpOUHAT

b) mapanmnensuyto ocu OX
C) nepneHAuKyIApHYIO OCH
OX

7 [IponsBogHas
¢bynkun y=sin(3x+1)
paBHa

A) 3cos(3x+1)
B) -3cos(3x+1)
B) cos(3x+1)

8 [IpousBonHast
¢yukpu y=In(cosx) paBHa

A) -tgx

b) tgx
B) ctgx

9 Moga ciydaitHOI
BEJIMYHMHBI ITOKa3bIBaeT ee
3HAYCHHUE

A) nHamboree BeposSTHOE
B) cpennee

B) nanmenbiree

10 B xopobke 7 cuHuxX 1 3
KPacHBIX KapaH/aia.
Hayran B3sim oque
KapaHzaanl. BeposiTHoCTh
TOTO, YTO OH - CHHHM, paBHa
A) 0,7

b) 0,3

B) 1

28 YcTaHOBUTE COOTBETCTBHE
MexIy QYHKIMAMH U UX
TPOM3BOTHBIMU:

1 y=Incosx

2 y=Insinx

A) y’=ctgx

b) y’=tgx
B)y’=-tgx

29 YcTaHOBUTE COOTBETCTBHE
MEXAY QYHKIMSIMUA U UX
MepBOOOPA3HBIMU :

1 y=sinx

2 y=CO0sX

A) F(x) =sinx
B) F(x)=-cosx
B)F(x)=cosx

30 YcTaHOBUTE COOTBETCTBHE
Mex Ty auddepeHInaTsHbIM
YpaBHEHHEM IIEPBOTO ITOPsIIKa
U €0 THUIIOM:

1 xy’+ysiny=0
2 y’+ysin x=x+8

A) Jluneiinoe

b) C pazmensronmmucs
MepeMeHHBIMU

B) OnroponHOE

31 YcTaHOBUTE COOTBETCTBHE
1 CkamsipHoe
MIPOM3BEICHIE BEKTOPOB
PaBHO HYIO

2 CwmernianHoe
TIPOM3BENICHIE BEKTOPOB
paBHO HYIIO

42 Abcnucca TOYKH
nepeceyeHus MpsMBIX 2X +
y-4=0ux+y+1=0
paBHa

43 O0bem
napajienenunesa,
IIOCTPOCHHOT'O Ha BEKTOPax
(1, 2,3), (21, 1), (-1, 1, 0),
paBeH

44 KpagpaTtHas matpuma A
UMeeT OOpaTHYI MaTpuily,
TOTZa ¥ TOJNBKO TOTAA, KOrAa
€e OlpeeNuTeNb He paBeH
45 Ckaisipaoe
mpou3BeeHne BeKTopoB (1;
2;3),(2;1; ) paBHOo

46 Kocunyc yria
MEXIy IpAMBIME 2X +y - 4
=0ux-2y+1=0 pasen

47 [IpomsBonHas
¢dynkipm  y=2+cos3x B
touke x=0 paBHa

48 [MpousBomHas
¢dynkipm - y=12x-tg7x B
Touke x=0 paBHa

49 [MpousBomHas
¢yHEKIIIM y=2sin3X B TOYKE
x=0 paBHa

50 Ompenenurens MaTPHUIIBI
A paBeH 9. Torma
OIpeICUTENh
TPaHCIIOHUPOBAHHOM
MaTpHIbI PABEH

51 OmpenenuTens MaTPHUIIBI
A paBeH 1. Torma
OTIpPENIeITUTENh oOpaTHOH
MaTpPHITBI paBEH

52 Bexkropsl (x; 1; 2) u (6;
2; 4) KOoIIMHEapHBI TPH X,




11 dns muddepenumpyemoit
¢ynxmu f(x) mocraTounoe
yCIIOBHE yOBIBaHUS

MeeT BHI

A)P(x)<0

B)f (x)>0

B)f x)=0

12 ®dyukims f(x)
middepeHnupyema B ToUKe
a ¥ UMEET B HEl DKCTPEMYM.
Torna

A)f(@)=0
B)f‘(a)>0
B)f* (a)<0

13 O6miee pemieHue

i hepeHInanTBEHOro
ypaBHEHHS Y’ X=y UMEET BH]
A) y=Cx

b) y=3x

B) y=Cx+1

14 Tlpsimast mpoxXoauT Yepe3
touku A(2,-3) u B(1,4). Ee
yrII0BO# KO3 dULIHeHT
paBeH

A) -7

b)7

B)1

N1

15 TlpousBoaHas GpyHKUUH
y=sin (8x) paBHa

A) 8cos 8x

B) -8cos 8x

B) cos x

16 Oynkwms f(x) aBaxkIbI
mddepeHnupyema B ToUKe
a ¥ UMeeT B Hel reperuo.
Torna

A)f“(@)=0

B)f“(a)>0

B)f“(a)<0

17 Bropas nmpousBogHast
(hyHKIMH y = sin2X paBHa
A) -4sin2x

B) -4c0s2X

B) 4sin2x

18 IlponsBoaHas GyHKIIUU
Y=XCOSX paBHa

A) cosx-Xsinx

B) cosx

B) sinx

19 3anana QyHKIUS
y=In(1+x). Ona onpenenena
npu

A) x>-1

3 BekropHoe
MPOU3BE/ICHHE BEKTOPOB
PaBHO HYJIIO

A) Ycnosue
MEePIIEHINKYISIPHOCTH
BEKTOpPOB

B) YcnoBue xommHeapHOCTH
BEKTOpPOB

B)VcnoBue xommaanapHocTu
BEKTOpPOB

32 YcraHoBuTe
COOTBETCTBHE MEXIY
YpaBHEHUSMH TJIOCKOCTH U
XapaKTEepUCTUKAMHU
TUTOCKOCTH:

1 x+2y+4z=0

22-5=0

0z

A) IlnockocTs mapanensHa
iockoct XOY

b) IlmockocTs mpoxoauT
Yyepe3 Hayano KOOpIuHAT

B) KoopnunaTHas mockocTh

33 YcraHoBUTE COOTBETCTBHE
MEXIY ONepalusMu Hajl
MaTpHLIAMH U YCIOBHSIMHU, IIPU
KOTOPBIX OHH OIPE/ICIICHBI:

1 YMHOXEHHE MaTpHLIBI A Ha
Martpuny B
2 Cnoxenue matpun A u B

A) Yucno cTonbuoB nepBoit
MaTPHUITBl PABHO YHCITY CTPOK
BTOpOi1

b) Matpursl nmeroT
OJMHAKOBYIO CTPYKTYPY

B) Matpuus! sBisitoTCst
HEBBIPOXKICHHBIMH

34 YcraHoBuTe
COOTBETCTBHE MEXIY
(hyHKIIEH 1 MHOXECTBOM €e
3HA4YEHU:

1 y=cosx
2 y=5sinx
A) [-55]
B) [-1;1]
B)[1;5]

paBHOM
53 Bekrops! (2; x; -1) u (X;
1; 3) mepneHIUKYISIpHBI IPA

X, pABHOM
54 CxkansipHoe
TIPOU3BEICHHE JIBYX
B3aMMHO
MePIEeHANKYISIPHBIX
BEKTOPOB PaBHO

55 CwmenranHoe
TIPOU3BEICHHE Tpex
KOMIUIAaHapHBIX ~ BEKTOPOB
paBHO

56 Monyap  BEKTOPHOIO
TIPOU3BEACHUS JIBYX

BEKTOPOB YMCJICHHO paBCH

napauienorpamma,
MOCTPOEHHOI'0  Ha  3THX
BEKTOpaxX Kak Ha CTOpOHax
57 CyMMa  KBaJpaToB
HamnpaBJIAIOINAX KOCHHYCOB
BEKTOpa paBHa

58 VYpaBHeHHE TUTIOCKOCTU

UMEET BU]T
Ax+By+Cz+D=0.

Ecnun IJTIOCKOCTh
MPOXOIUT depe3  Hadajo
KOOpJMHAT, TO

ko3¢ uuuent D paBen
59 Ilpsmble y=2x+1 u
y=kx-8 napasienbHbl.
Torna k papen

60 [psimbie y=2x+1 u
y=KX-8 mepreHIuKyISpHBI.
Torna k paBen

61 [Mpsimbie
Ax+6y+1=0 wu 3x-2y+8=0
napaJijieybHbIL. Torna
k03¢ dunmeHT A paBeH
62 Ilpsameie Ax+6y+1=0 u
3x-2y+8=0

HepHeHIuKysipHel.  Toraa
k03¢ dunueHT A paBeH
63 [Tnockoctu

3X+2y+z+5=0 u 6x+4y+Cz-

3=0 mapamrensHel. Torma
ko3¢ punuent C paBeH
64 [TmockocTn
3x+2y+z+5=0 u 6x+4y+Cz-
3=0 TePIICHINKYIISPHBL
Torma xko3ddurmerT C
paBeH

65 [MpousBomHas
¢byEkmmm  y=  cos3x  +

In(8x+1) B Touke x=0 paBHa

QHpOI/BBOJIHaﬂ byHKIHH
y=In(2x+1)-tg3x B TOUKE
x=0 paBHa




Bb) x=-1
B) x>0

20 YpaBHeHHE NPAMOH,
MIPOXOAALIEH Yepe3 TOUKY
M(2;2) napayuiensHo
npsmMoii y=5x-1 uMmeet Buj
A) y=5x-8;

B) y=5x

B) y=-5x+8

21 TlnockocTh 3aaHa
ypaBHCHUEM
Ax+By+Cz+D=0. Torna
yucna A, B u C onpenenstor

A) KOOpAHHATEI
HOPMAJIBHOT'O BEKTOpa
TUTOCKOCTH;

B) orpesku, kotopbie
TUIOCKOCTh OTCEKaeT Ha 0CsAX
koopauHat OX, OY u OZ
COOTBETCTBEHHO;

B) xoopAWHATHI TOUKH,
IIPUHAUIEKALIEH IITI0OCKOCTH

22 YpaBHeHHe
IUIOCKOCTH, MTPOXOJAIIEH
gepes Touky A (1,-2,3)
napaJuieNbHO TIOCKOCTH
XOY wumeer Buz

A) z=3;

b) x=1;

B) y=-2;

I') x-2y+3z=0

1.1.3

23 YpaBHEHHE IJIOCKOCTH,
MPOXOJAIIEN Uepe3 Tpu
touku A(1,0,1), B(0,1,1) u
C(0,0,1) umeer Bux

A) z=1
B) x+y+z-1=0
B) x+z-1=0

24 KoopauHAaThI
HOPMAIJIBHOT'O BEKTOPa
KOOPJAMHATHOM IIOCKOCTH
XOY

A) {0,0,1}

b) {0,1,0)

B) {1,4,5}

25 YpaBHEHHE TIOCKOCTH
npoxosAmien gepe3 och Ox u
touky A(1;1;1) mmeer Bug

A) y-z=0
b) x-3y+2z-3=0
B) 2x-y+82z+13=0

35 YcTaHOBUTE COOTBETCTBHE
Mexay auddepeHInanbHbIM
YPaBHEHHEM U €r0 BHIOM:

1 y’-12y’+35y=0
2 y’’-12y’-36y=sinx

67 [TponsBonHas
¢dynkipm y=2arctg(6x+1) B
Touke x=0 paBHa

68 IDnomans
KPUBOJIMHEHHON TparneLuuy,
OrpaHUYEHHOIN KPUBBIMU
y=4x, x=1 u orpeskom [0, 1]
OCH OX, paBHa

69 IDiomans
KPUBOJIMHEHHOW TpaneLuuy,
OrpaHUYEHHOIN KPUBBIMH
y=2x+3, x=0,x=2 u
otpeskoM [0, 2] ocu ox
paBHa

70 ITnowans
KpUBOJIMHEHHOW TpaneLuuy,
OrpaHWYEHHOIN KPUBBIMH
y=6x+1, x=0, x=1 un
orpeskoM [0, 1] ocu 0x,
paBHa

Hroro:

25 .

10 1.

35 mr.




Kpurtepuu oneHuBanus

Kpurtepuu onleHUBaHUs TECTOBBIX 3/ IaHUIA

Kputepuu olieHUBaHMs: MPaBUIBHOE BBIMOJIHEHHE OJHOIO TECTOBOIO 3aJlaHMsl OlleHUBacTcs |
OayutoM, HenpaBuibHOE — 0 OaIOB.

MakcumasbHas o0mas cymma 0ajijioB 3a BCE MPaBUIbHBIC OTBETHI COCTABJICT HAMBBICIINI OaslI
— 100 Gayos.

Ikana oumeHUBAHHUA Pe3yJIbTATOB KOMNBIOTEPHOT0 TECTHPOBAHUS O0YYAKOIIUXCSHA
(pexomenyemast)

Onenka [IponeHT BEpHBIX OTBETOB baiel

«YIOBIIETBOPUTEITHHOY 70-79% 61-75 6amioB
«XOPOIIIOY 80-90% 76-90 6amtoB
COTIIMIHOY 91-100% 91-100 GamnoB

Kiouu oTBeTOB

Ne | Homep u BapuaHT MpaBUIBLHOTO 36 | 7, cempb, ceMu

3aa | OTBETA

1 A)2 37 | 5, naTh, natu

2 A) 1 38 | 5, AT, ATH

3 A) 3HaYEHUIO MPOU3BOTHOM 39 | 12, nBeHaauars, ABEHAAATH
(YHKIIMM B 3 TOW TOYKE

4 A) CKOpPOCTh N3MEHEHHUSI PYHKITIH 40 | 1, onuH, OqHOMY, €IMHUIIA, CIUHUIIE

5 A) nmapamnensHa ocu OY 41 | 2, nBa, 1ByM

6 A) TpOXOASIIYIO Yepe3 Hadallo 42 | 5, nat1h, nATH
KOOPJAMHAT

7 A) 3cos(3x+1) 43 | 6, mecTp, mecTu

8 A) -tgx 44 | 0, HOJIb, HOJIYO, HYJIb, HYIIIO

9 A) HamboJiee BEeposiTHOE 45 | 7, ceMb, ceMu

10 | A)O0,7; 0.7 46 | 0, HOJIb, HOJIIO, HYJIb, HYJIIO

11 |A)TF‘(x)<0 47 | 0, HOJIb, HOJIIO, HYJIb, HYJIIO

12 | A) 48 | 5, nATh, IATH
S @=0

13 | A) y=Cx 49 | 6, 11ecTh, MIECTH

14 | A)-7 50 | 9, neBarb, AEBATH

15 | A) 8cos8x 51 | 1, oguH, O1HOMY, €IMHULA, EAUHULE

16 |A)f“(x)=0 52 | 3, Tpu, Tpem

17 | A) -4sin 2x 53 | 1, oguH, O1HOMY, €IMHULA, EAUHULE

18 | A) cosx-xsinx 54 | 0, HOTIb, HOJTIO, HYJTb, HYITIO

19 | A) x>-1 55 | 0, HOJIb, HOJIIO, HYJIb, HYIIIO

20 | A) y=5x-8,; 56 | mnomannu

21 | A) koopauHATBl HOPMAIBHOTO 57 | 1, oguH, OHOMY, €IUHULIA, EAUHUIE
BEKTOpa IIIOCKOCTH

22 | A)z=3 58 | 0, HOJIb, HOJIIO, HYJIb, HYIIIO

23 | A)z=1 59 | 2, nBa, nByM

24 | A){0,0,1} 60 | -0,5; -0.5

25 | A)y-z=0 61 | -9




26 | 1B,2A 62 | 4, yeTwipe, YETHIpEM
27 | 1B,2A 63 | 2, nBa, NIByM
28 | 1B,2A 64 | -26
29 | 1B,2A 65 | 8, BoceMb, BOCbEMH
30 | 1B,2A 66 | -1
31 | 1A,2B,3b 67 | 6, mectp, mecTu
32 | 1B,2A 68 | 2, nBa, NIBYM
33 | 1A.2b 69 | 10, necars, mecsaTu
34 | 1B,2A 70 | 4, geTwIpe, YeTBIpEM
35 | 1A2b

JdemoBepcus

KoMILIeKT TecTOBBIX 3aJaHNH

Komnerennuss VYK-1. CnocobeH oOCymecTBISTh MNMOMCK, KPUTHUYECKUH aHallu3 M CHHTE3
nH(pOpMaLKY, TPUMEHATh CUCTEMHBIH MOAX0/ Ui PEellIeHUs OCTABIECHHbBIX 3a/1a4

Nuaukarop YK-1.3. Bnageer HaBbikamMu moucka, coopa u 00paboTKH, KPUTHIECKOTO aHAIN3a U
CHUHTe3a MH(pOpMalKK, METOJUKON CHCTEMHOTO MOJX0Ja B MPOIECCEe PEUICHHs] MOCTaBIEHHBIX
3a1a4

Jducuunianaa MaremaTuka

3anaHus 3aKpbHITOr0 THIIA
3ananus aJbLTEPHATUBHOIO BbIOOpaA
Buvibepume 00un npasunvHwiti omeem

IIpoctoie (1 ypoBeHb)

1 Onpenenurens MaTpuisl A paBeH 2. Torna onpenenauTenb TPaHCIIOHUPOBAHHOM
MaTpHUIIbl paBEeH

A) 2
B) -2
B) 0,5

2 BeposATHOCTb JOCTOBEPHOTO COOBITHS paBHA
Al

b)0

B)-1

Cpenne —cJ10:xHbIC (2 yPOBEHB)

3. Ypasuenne Ax+By+C=0 mpu C=0 ompenemnsier mpsamyro

A) NpoXoAsilIyI0 Yepe3 HAYAJI0 KOOPAUHAT
b) napannensuyto ocu OX
C) nepnienmukymnspayto ocu OX



4 TpousBoanas ¢pynkuuu y=sin(3x+1) paBHa

A) 3cos(3x+1)
b) -3cos(3x+1)
B) cos(3x+1)

5 [MpousBoanas Gpynkuuu y=In(COSX) paBHa

A) -tgx

b) tgx
B) ctgx

6 Mojna cirydaifHOM BEJIMYMHBI TIOKA3hIBAET €€ 3HAUEHUE

A) HamnGoJiee BeposiTHOE
b) cpennee
B) naumensbiiee

7 B xopoOke 7 cuHUX M 3 KpacHBIX KapaHpaamia. Hayraa B3sum onuH Kapanpami. BeposTHOCTh
TOr0, 4TO OH - CUHUU, paBHA

A) 0,7

b) 0,3

B) 1

8 lns muddepennmpyemoit pyuxuun f(X) mocratounoe ycmosue yobIBaHUs

AMEET BU/I

A) P(X) <0
B) £’ (x) >0
B) f(X) =0

9 Oynkius f(X) nuddepenupyema B Touke a U UMeeT B Hell akcTpemyM. Torma

A)F<@)=0
B)f“(@)>0
B)f ‘(@) <0

Caoxubie (3 ypoBeHb)

10 YpaBHeHuUe MIOCKOCTH, poxoasmieit uepes Tpu Touku A(1,0,1), B( 0,1,1) u C(0,0,1) umeer
BH/]I

A) z=1
b) x+y+z-1=0
B) x+z-1=0



3agaHus Ha yCTAaHOBJIEHHE COOTBETCTBHS

Yemanoseume coomeemcmaue medxcoy iesbim U npaguiM Cmoioyamu.

IIpocthie (1 ypoBeHs)

11 YcraHoBUTE COOTBETCTBUE MEXKIY NPAMBIMU U UX YIIIOBbIMH KO3 dunnentamu (16,2A):
3 12x+6y-9=0 A)7

B) -2

4  7x-y+5=0 B)2

Cpenne-cioxubie (2 ypoBeHb)

12 YcraHoBUTE COOTBETCTBUE MEXKIY QYHKIMAMU U UX pou3BoHbIMU (1B,2A):

1 y=Incosx A) y’=ctgx
2 y=Insinx b) y '=tgx
B)y’'=-tgx

13 YcranoBute cOOTBETCTBHE MEXIy QYHKIMIMHU | uX nepBooOpasneiMu (16,2A):

A) F(x) =sinx
1 y=sinx B) F(x)=-cosx
2 Yy=CO0SX B)F(x)=cosx

14 YcraHoBHTE COOTBETCTBHE MEX Y AU dEepeHITNaTbLHBIM YPaBHECHHEM TIEPBOTO TIOPSJIKA M €T0
turoM (1b, 2A):

1 xy '+ysiny=0 A) Jluneiinoe

2 y’+ysin x=x+8 b) C pazaensrommmucs nepeMeHHbIMH
B) OnnopoaHoe

Caoxnble (3 ypoBeHb)

15 YcraHoBuTe cOOTBETCTBHE MEXIY MU (hepeHInalIbHBIM ypaBHEHUEM U ero BuaoM (1A,2B):

1y’-12y’+35y=0 2 y’’-12y’-36y=sinx



A) omHOpomHOpoaHOEe AuddepeHInaIbHOe ypaBHEHHE BTOPOTO MOpPsAKa C MOCTOSHHBIMU
KoahumeHTaMu

b) wHeomnopomHOpoaHoe auddepeHinanibHOe ypaBHEHHE BTOPOTrO MOPSAAKA C MOCTOSHHBIMU
KoahpumeHTaMu

B) onnopomHopoaHoe nuddepeHnnanbHOE ypaBHEHHE IEPBOTO MOPSAKA C TOCTOSHHBIMU
KoahpumeHTaMu

3az1amm OTKPLITOro TUIla

3aIlaHI/Iﬂ Ha J0MMOJIHECHUE
Hanuwume nponyuwjeHrHoe 4ucio uiu Cioe6o.

IIpoctbie (1 ypoBeHb)
16 Monayns Bektopa {2; -3;6} pasen (7, ceMb, ceMu)

17 onmynb Bextopa {0; -3;4} paBen ___ (5, nATb, NATH)

18 3amana ¢pynkuus y=5X . Torna 3nauenue Yy’ (1) paBHo (5, niTh, NATH)

Cpenne-cj10:xHbIE (2 ypOBEHbB)

19 AGcmucca Touku nepecedeHus npsMbix 2x +y-4=0ux +y+ 1 =0 paBHa
(5, nATH, NATH)

20 O6weM mapasienenurena, MocTpoeHuoro Ha sekropax (1; 2; 3), (2; 1; 1), (-1; 1; 0), paBen
(6, mecTn, mecTn)

21 KBagparnas marpuna A uMeerT oOpaTHYIO MaTpuily, TOrAa M TOJBKO TOrja, Korja ee
onpeznenuTenb He paBeH (0, HOJIb, HOJII0, HYJIb, HYJIIO)

22 CkansipHoe npousBeaeHue BekTopoB (1; 2; 3), (2; 1; 1) pauo __ (7,ceMb, ceMHn)

23 Kocunyc yriaa mexay npsmeiMi 2X +y -4 =0u x - 2y + 1 =0 paer ____ (0, HO.IB,
HOJII0, HYJIb, HYJIIO)

24 [IpousBonnas ¢ynkuu y=2+c0s3X B Touke x=0 paBHa (0, HOJIb, HOJIIO, HYJIb,
HYJII0)

25 TlpousBoaHas ¢pyHKIMM Y=12X-tg7X B Touke Xx=0 paBHa (5, naTH, NIATH)

26 [MpousBoanas dynkimu y=2sin3X B Touke x=0 paBHa (6, mIecTh, HIECTH)

27 Omnpenenurtens maTpuilbl A paBeH 9. Torna onpeaenuTens TPAHCIIOHUPOBAHHOW MaTpPHIIbI
paBeH (9, neBATH, NEBATH)



28 Omnpenenurens MaTpullbl A paBeH 1. Tornma onpenenuTens 0OpaTHOM MAaTPHIIBI PaBEH
(1, omuH, oTHOMY, €IMHMIIA, e THHHIIE)

Caoxnble (3 ypoBeHb)

29 [Inomans KpUBOJIMHEHHONW Tpameluy, OrpaHUYEHHONW KPUBBIMU Y=4X, X=1 U OTPE3KOM
[0, 1] ocu ox, paBHa (2, nBa, AByM)

30 [Tnomans KpUBOJMHEWHOW Tpamenuu, OrpaHUYEeHHONW KpUBBIMH Y=2X+3, x=0, x=2 u
oTtpe3koM [0, 2] ocu ox paBHa (10, necsaTb, KeCATH)

Kiouu oTBeTOB

Ne Homep u BapuanT 16 | 7, cemb, cemu
TECTOBBIX | IPABWJILHOI0 0TBETA
3aJaHui
1 A)2 17 | 5, isaTh, iATH
2 A)1l 18 | 5, nsaTh, mATH
3 A) IPOXOISAIIYIO Yepe3 19 | 5, AT, mATH
HaJaJi0 KOOPWHAT
4 A) 3cos(3x+1) 20 | 6, miecTh, mecTu
5 A) -tgx 21 | 0, HOJIb, HOJIIO, HYJIb, HYJIIO
6 A) HauboJiee BEpOSITHOE 22 | 7,cempb, cemu
7 A) 0,7 23 | 0, HOJIb, HOJIIO, HYJIb, HYJIIO
8 A) £(x) <0 24 | 0, HOJIb, HOJIIO, HYIIb, HYJIIO
9 A)f (a)=0 25 | 5, nsTh, ATH
10 A) z=1 26 | 6, mecTh, eCTH
11 1B,2A 27 | 9, neBATH, AEBATH
12 1B,2A 28 | 1, oquH, oqHOMY, €IMHULIA, CTUHUILIE
13 1B,2A 29 | 2, nBa, IByM
14 16, 2A 30 | 10, mecsTh, necsatu
15 1A,2b
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