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1. IlepeyeHb KOMIIETEHUMH € YKa3aHHEM 3TANoOB UX (JOPMUPOBAHUSA B
npouecce ocsoenust OITOII

B pesynbraTe usydyeHus AUCHUILUIMHBI «MaTtemaTuka (0a30BbIii YPOBEHB)»
oOyuaromuecsi, B coorBerctBun ¢ ®I'OC BO mno nporpamme OakanaBpuara
13.03.02 DnekTposHEpreTMKa W AJIEKTPOTEXHUKA, YTBEPKIAECHHOIO MPUKA30M
MunucrepctBa obpasoBanus u Hayku PD ot 28.02.2018 Ne 144, dbopmmupyroT
CJIeIyIoIMe KOMIIETEHIMHY, YKa3aHHbIE B Ta0nuLe 1.

Tabmuna 1
(I)OpMI/IPOBaHI/Ie KOMHeTEHHHﬁ B MIponecce H3y4YeHUus1t AUCHUIIJIMHBI
«MaremaTuka (0a30Bblil ypOBEHb)»
Komnerenuuss | MaaukaTopsl CtpyKTypHBIE OTansl Bubt O1ieHOYHBIC
Kon HaumeHo | JOCTHKEHUS DJIEMEHTEI dbopmMupoBa | 3aHATHH AJIS | CpeacTBa s
BAaHUE KOMIIETEHIIA KOMIIETCHIINH (B HUSA ¢dbopMupoBan OLICHKH
7| peE3yabTaTe KOMIICTCHI] nus YPOBHA
OCBOCHUSA WY B KOMIIETCHII | COpMHUPOBa
JUCHUITITMHBI IIponecce n HHOCTHU
oOyyJaronui OCBOEHUSI KOMIIETEHIA
JOJIKEH 3HaTh, OIIOII u
*
YMETh, BIAJICTh) (cemecTtp)
1 2 3 4 5 6 6
OIIK-3 | Cnocoben | OIIK 3.1 - 3HAET. OCHOBHbIE 1 Jlexmuu,
npumenst | IIpuanMaet 3AKOHbL MAMEMAMUKU: MPaKTHYECKUE KouTtponsHbie
b ydacrue B JIUHENHO aneebpbl; 3aHATHS, pabotsr 1-11
COOTBETCT | MccieoBaren | AHamumuueckol camocTosTenba | CaMOCTOATENBH
o o 2ceomempuu Ha s pabora bIe paboTsr 1-6
BYIOLLIUU | bCKOU
NAOCKOCU U 8
(uzuko- JEeATENLHOCTH .
npocmparcmee;
MaTCMflTI/I OCHOBHBIX navana
1CCKUHU 3dKOHOB Mamemamuuecko2o
arrmapar, MaTEMaTuKmn ananusza;
METOJIBI
yMeeT: npouseooums
aHalv3a u
pacuemol no
MOACIHPO U36ECMHOMY
BaHMA, anzopummy; 3a0aéams
TeopeTH1 80NPOCHL O
€CKOro u UBYUCHHBIM MEMAM,
SKCHEPUM cpasnusamo no
CHTAJIbHO ananocuu aieopummbsl
ro peuleHus
HICCTIEI0B APAKMUYeCKUx 3a0ay
aHUA IIPU BJIaJIeeT 108MopeHuem
peleHun cmanoapmuoil
mpoceccu npoyeodypul peweHus
OHAJIbHBIX MUnoBbIX
3ajau Mamemamuieckux
3(1()61'4 no U3Y4Y€HHbIM
memam,
UCNnOoJIb306AHUEM
NONYYEHHbIX SHAHUU K
UBYYEHUIO CeQYIOUUX
oucyuniuH Kypca

Komnerenuust OIIK-3 — Takxe popmupyercs B X071€ OCBOCHHS AUCIUIUIMH:
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[IpuknagHass maTemMaTHKa B DJJIEKTPOIHEPreTUKE W HDIEeKTpoTexHuke, Ddusuka,
WUnxenepnass ¢usuka, Xumus, HaueprartenbHas reoMeTpuss U HMHXKEHEpHas
rpaduka, Ternnorexuuka, Mexanuka, O3HaKOMHUTENIbHAS MPaKTUKa (B TOM 4YHCIIE
MOJIy4YeHUE  TEPBUYHBIX  HABBIKOB  HAYYHO-UCCJIEAOBATENbCKOW  pPaboThI),
[Ipodunupyromas npakTuka (B MacTepckux), [loAroToBka u 3amura BBITYCKHOU

KBaJIU(UKAITMOHHON PabOTHI.

2. Onucanue noKasarejied 1 KpUTeprueB OLCHUBAHUS KOMIIETEHIM A
Ha pPa3IMYHbIX dTanax ux ¢GopmMupoBaHus, ONMCAHUE HIKAJ OLCHUBAHUSA

Tabmuma 2

HepequL OLHCHOYHBLIX CPEACTB

Ne HaumenoBaunue
OIIEHOYHOTO CPEJICTBA

Kpatkas xapakrepucTtuka
OLIEHOYHOI'0 CPECTBA

IIpencraBnenue OLIEHOYHOTO
cpeactsa B OM

1 KOHTPOJbHAS paboTa

CpENCTBO NMPOBEPKU YMEHUI
MPUMEHSATD TOTyYCHHBIC 3HAHUA
JUIS pEIICHNUS 3a0a4
OTIPEZIETICHHOTO THIIA TI0 pa3zielry
WU HECKOJIBKUM pasJiesiaM

KOHTPOJIBHBIX padOTHI IO
BapuaHTaM

2 TECTUPOBAaHUE

METOJl, KOTOPBIA II03BOJISAET
BBIIBUTh YPOBEHb 3HAHUM, YMEHUI
¥ HaBBIKOB, CIIOCOOHOCTEH U
JIPYTHUX Ka4eCTB JIMYHOCTH, a
TaKXe UX COOTBETCTBUE
OTIpeielIeHHBIM HOpMaM IIyTeM
aHaJIM3a CII0cO00B BBHITIOITHEHHS
o0ydJaromumucs psiaa
CHELHANbHBIX 3a1aHUi

0OaHK TECTOBLIX 3aJaHUH

3 caMoCTOATeNbHas padoTa

camocTosTeNbHas padora
00yJaromerocs — 3To Takas ero
NIESITeTTbHOCTD, KOTOPYIO OH
BBINOJIHACT 0e3
HEMOCPEJICTBEHHOTO Y4acTHs
NpernoiaBares, HO M0 ero
3aJJaHUIO U T10J1 €r0 HabJII0ICHUEM.
OO0yuaroruiics, 00J1aIar0NIHiA
HaBbIKAMU CaMOCTOSITEIbHOU
paboThI, akTUBHEE U TITyOXKe
yCcBamBaeT Y4eOHBIN MaTepral,
OKa3bIBACTCS JYYIIIe
MIOJITOTOBJICHHBIM K TBOPYECKOMY
TPyAy, K caMOo0Opa30BaHUIO H
MIPOJIOJDKCHAIO YICOBL.

CaMoCTOSTCIbHEIS pa60TLI 10
BapuaHTaM

4 YCTHBIH OTIpoC

METOJ KOHTPOJIS, TTO3BOJISFOIHI
HE TOJIbKO ONpaliuBaTh U
KOHTPOJIMPOBATH 3HAHUSA
oOyuaromuxcs, HO M cpasy e
TMOMPaBJIATh, IOBTOPATH U
3aKpCIUIATL 3HAHUA, YMCHUA U
HaBBIKH.

0aHK BOTIPOCOB




IIporpaMmma oneHMBaHUSI KOHTPOJIUPYEMOii TN CHUTLTHHBI
«Marematuka (0a30Bblii YPOBEHb)»

Kon
KounTponupyembie .
Ne A3IICIBL KOHTPOJIUPYEMOI HanmenoBanue
n/m pasi KOMITETEHINH (WU OLICHOYHOT'O CPEJICTBA
(TeMBI JUCITUTIITUHBI)
€€ YacTH)
1 2 3 4
1 | JIuneitnas anre6pa Kontponbnas padora Nel
OIlK-1
CamocrosrenbHas padora Nel
2 | Bekropnas anrebpa | OIIK-1 KontponbHas padota No2
CamocrositenbHas padora Ne2
3 | Anamusecias OTK-1 KonTposnbnas padorta Ne4d
TeOMETPHUS Ha
CamocrositenpHas padora Ne3
TJIOCKOCTH
4 | BBenenue B aHanu3 OIIK-1 Konrponbnas padorta Ne 5, 6, 7
CamocrositenbHas padbora Ned
5 | duddepenumanpaoe | OIIK-1 Kontponbnas padota Ne 8, 9
UCYHCIICHUE CamoctosrenbHas pabora No5
6 | UaTerpamsHoe OIIK-1 Kontponbnas padora Ne 10
HCUHCIICHUE CamocrostenbHas pabora Nob

Onucanne nokasareseil 1 KpuTepueB OLCHUBAHUA KOMIIETCHIMA 110
aucuuiuinHe «MaremaTnka (0a30Bblid YPOBEHb)» HA Pa3JIMUYHBIX 3TANAX UX
(popMupoBanus, onucaHue MIKaJI OEHUBAHUSA

Kon WNHaukatopsl [Toka3zarenu v KpUTEPHUN OLICHUBAHUS PE3YJIHTATOB O0yUCHHS
KOMIICTCHIIN JOCTHUXKCHUSA HHNIKC HOpOFOBbIﬁ HpO,HBI/IHYTBlﬁ BBICOKHMH
U, Tarbl KOMIIETEHIIHH MIOPOTOBOTO YPOBEHb YPOBEHb YPOBEHb
OCBOEHUS YPOBHS (ynoBnerBopu (xopo1o) (oTNIM4HO)
KOMIIETEHIIH (Hey1oBIETBOPHU TEJIbHO)
u TEJILHO)
1 2 3 4 5) 6
OIIK-3 OIIK 3.1 - oOyyaronuiics: He loOygarommiics loOyuaromuiics loOyJaronmiics
| cemectp TpunnMaer 3HAET 3HAYUTENBHON  [IEMOHCTPHpPYET ITeMOHCTpUpYeT IIEMOHCTPUpPYET
YaCTH IPOTPAMMHOTO  BHAHHUS TOJILKO BHaHME MaTepHala, HeBHAHHE OCHOBHBIX
yHacTne B Marepuaa, II0Xo OCHOBHOT'O Inoryckaer [OHSITHI U METO/I0B
HCCIICIOBATCIIBC | opuentupyercs B MaTepuaia, HO He  [CYILECTBEHHBIX TUHEHHOM 1
KOt HOHSATHSX W METO/@X  BHAET JeTanei, [HeTouHOCTEH BEKTOPHO# anreGpsl,
NESTEIbHOCTH JIMHENHHOH U lnoryckaer AHATTUTUYECKON
OCHOBHBIX BEKTOPHOM aireGpel,  [HETOYHOCTH B reoMeTpuu,
AHAJTUTHYECKON bopmymupoBkax, imuddepennmansHOT
3aKOHOB reoMeTpHH, HapyIIaeT 0 HcumcIenys,
MaTeMaTUKU T GEepeHITMATBHOTO  [TOTHIECKYIO MPaKTAKA
MCYMCIICHHS, HE 3HACT  [1OCIIC0BATEIEHOCT PUMEHEHH
MPAKTUKY NIPUMEHEHUS [b B U3JI0KECHUU MaTepuaia,
MarepHaia, JOIyCKaeT —[IPOrpaMMHOrO MCYEPIIBIBAOLIE
CYILECTBEHHBIE MaTepuaia [10CJIeI0BATENBHO,
OmuOKK METKO M JIOTUYHO
M37araeT MaTepua,
XOPOILIO
OpHEHTUPYETCS B
MaTepuaie, He
BaTpyaHsEeTCs C
OTBETOM NpU
BHJON3MCHCHHUH




BalaHui
yMeer: HE yMeeT B 1IEJIOM B IIEJIOM c(hOpMHUPOBAHHOE
UCNOJIb308ANb HCII0JIb30BaTh METOABI yCHEeImHo€e, HO HE YCOEIHOE, HO YMEHHUE
mamemamuyecky | B HpI/IeMLI“JIPIHeI}'IHOI}'I U | CHCTEMHOE YMEHHE | COpep Kallue MIPUMEHSTH
ii annapam ons BEKTOPHOIT anrue6pf,1, MIPUMEHATH OTZENbHEIE TIOHSATHS! M MCTOIbL
AQHAINTUYECKOH MIPUEMBI ¥ METOABI | MpOOENbl, yMEHUE | JIMHEHHOH 1
camoobpazosanus N N
TeOMETPHH, JMHEHHOH 1 HIPUMEHSATH BEKTOPHOI
muddepeHaIbHOro BEKTOPHO MIPUEMBI X METOIBI | anredpsl,
HCYHCIICHUS, anreOpsl, JIMHEHHOHN U AHAJIUTHYECKOM
JIOITyCKaeT AHAJIUTHYECKON BEKTOPHOM TE€OMETpPUH,
CyLIECTBEHHBIE reoMeTpHUH, anreopsl, nuddepeHanbsHO
OIMOKH, HEYBEpEeHHO, | anddepeHnnanbHo | aHATUTHIECKOH TO UCYUCIICHHS
¢ GonpImmMH T'O HCYUCIICHHS TEeOMETpHH, JUISL pEeLIeHHsT
3aTPyIHCHUSIMA JUISL peTIeHHs muddepeHanbHO | yaeOHBIX 3a1ad
BBIMOJHSET y4eOHBIX 3a1a4d TO UCUUCIICHHS
CaMOCTOSITEIbHYIO JUTSL PEIICHHS
paboty, 6OJIBIINHCTBO y4eOHBIX 3a1a4
3aJlaHUH,
MIPEIYCMOTPEHHBIX
IIPOrpaMMon
JICITUTLIHHEL, HE
BBIIIOJTHEHO
BJIajeeT oOydaronuiics He B IIEJIOM B IIEJIOM yCIIEIIHOE 1
HABBIKAMM: BJIaJeeT HaBbIKAMU yCIIEIIHOE, HO He yCIIEIIHOE, HO CHCTEMHOE
peanuzayuu MIPUMEHEHUS CHCTEMHOE coeprkaliee BJIaJICHUE
HOAYHEHHbIX MaTeMaTHIeCKIX BJIaJICHUE OTJeNbHbIC HaBBIKAMHU
L . | 3HaHWI U METOIOB MPH | HABBIKAMU poOebl Wi TIPUMEHEHUS
3HAHUU U YMEHUU
PEUICHNH MPUKIAJHBIX | MPUMEHEHHS COIPOBOJKJAIONIEE | MaTeMAaTHYECKUX
ons 3ajay, JOIyCKaeT MaTeMaTHIECKIX s OTIENBEHBIMU 3HAHUI U METOJIOB
camoobpazosanus CYIECTBEHHEIE 3HAHUU U METOIOB | OIIMOKaMU JTUHEHHO U
OIIMOKH, ¢ OOJIBIINMHU JIMHEHHON U BJIaJICHUE BEKTOPHOM
3aTpyAHCHUAMHI BEKTOPHOI HaBBIKaMH anreOpsl,
BBITOJTHSET anreOpsl, MIPUMEHEHHS AHAJUTUYECKON
CaMOCTOSITEIBHYIO AHAJUTHYECKON MaTeMaTHYeCKUX TeOMETpPHH,
paboty, GOJNBIIMHCTBO | TEOMETPHUH, 3HAaHUW ¥ METOIOB | IudepeHIHaIbHO
3a/laHui muddepeHIaIbHO | JIHHEWHON 1 T0 UCUUCIICHUS
MIPeTyCMOTPEHHBIX T'0 UCYUCIICHHS BEKTOPHOM TIPU pelIeHun
IIporpamMmoit TIPU peLIeHUN anreopel, TIPUKJIATHBIX 33729
JMCLUIUTHHBI He MIPUKJIAIHBIX 33734 | aHaJIUTHYEeCKOH "
BBITIOJTHEHO TEOMETPHH, HWHTEPIPETUPOBATD
mudQepeHInaIbHO | TOoTydaeMble
TO UCYHUCIICHUS Ppe3yabTaTHI
MIPU peICHIN
NPUKJIATHBIX 33134

3. TumoBbIe KOHTPOJIbHBbIE 32JaHUSI MM HHbIE MAaTePUAJIbl, HEOOX0AMMbIEe
JJISl OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJILHOCTH,
XapaKTepHU3yLIHUX dTanbl (OPMHUPOBAHUS KOMIIETEHUMI B IIpoLecce

0CBOCHMS 00pa30BaTe/IbHOI POrpaMMBbI

3.1 KonTposabHbIe padoThI
Temamuxa KOHMpPOAbHLIX pabom YCTAHABIMBAETCS B COOTBETCTBUMU C
TEMATUKOM MPOUICHHOTO JICKIIMOHHOTO Kypca.
Konuuecmeso sapuanmos nnsa kaxnoro 3ananus — 20.

KonTpoabnas padora Nel
1. B3amavax 1.1- 1.20 pemuTs 3a1aHHYIO CUCTEMY JIMHEWMHBIX YPABHEHHA:
e nosb3yschk popmynamu Kpamepa;
e wMetonoM [aycca;
® MaTPUYHBIM METOJIOM;



oX, + 8x, — X3 = -7 X, +2x, +Xx,
1.1ix, + 2x, + 3x, = 1 1.2 {3x, —5x, +3x,
2%, — 3X, + 2%, = 11 2x, +71x, —x,
3x, +2x, +x; = 5 x, +2x, +4x,
1.342x;, +3x, +x; = 1 1.4 <5x, +x, +2x,
2x,  +x, +3x; = 11 3x, —x, +x
4x, —-3x, +2x; = 9 2x,  —Xx, —Xg

15 {2x, +5x, -3, = 4 1.6 {3x; +4x, —2x,

S5x, +6x, —-2x, = 18 3x, —2x, +4x,
x, +x, +2x; = -1 3x, —x,

1.7 {2x, —-x, +2x, = -4 1.8 -2x, +x, +x,
4x, +x, +4x, = -2 2x, —x, +4x,
3x, —-x, +x; = 4 X, +Xx, +x,

1.9 <2x, -5x, -3x, = -17 1.10 <2x, -x, —6x,
X, +x, —x; = 0 3x, -2x,
2x, +x, —-x, =1 2x, —x, —3x,
111 < x;, +x, +x; = 6 1.12 <3x;, +4x, —5x,
3x, —x, +x;, = 4 2x, + 7x,
X, +5x, +2x;, = -7 x, —2x, +3x,
113 <2x, -x, -x; = 0 1.14 12x, +3x, —4x,
X, —2x, —x3 = 2 3x, —2x, —5x,
3x, +4x, +2x;, = 8 2x,  —x, +3x;
1.15 x, +5x, +x, = 0 1.16 x, +3x, —2x,
2x, -x, —-3x, = -1 2x, —X,
2x;, +x, +4x;, = 20 X, =X,
117 <2x;, -x, —-3x; = 3 1.18 <2x, +3x, +x,
3x, +4x, —-5x, = -8 2x, +x, +3x,
X, +5x, —x;, = 7 1y, +3x, -—x,
1.19 {2x, -x, -x, = 4 1.20 { 2x, +5x, —b5x,
3x, —-2x, +4x, = 11 X, tx, +x




KonTtpoJsbnas padora Ne2
2. B 3amauax 2.1- 2.20 nansl koopauHaThl Touek A, B, C . Tpebyercs:
1) 3amucaTh BEKTOpHl 4B m AC B cUcTeMe OPT i, j M HAiTH JUIMHBI 3THX
BEKTOPOB;
2) HaiiTH opT BeKTOpa 4B ;
3) u300pa3uTh BEKTOPH 4B U AC B KOOPAMHATHOMN IIIOCKOCTH XOy |
4) mHaiith Bektopa d,=3AB-2AC wu d,=2AB+3AC  aHANTUTHYECKH W

TCOMETPUUYECKH.
2.1 A(-8;-3), B(4; -12), C(8; 10) 211 A(4;0), B(7; 4), C(8; 2)
22 A(-5;7), B(7; -2), C(11; 20) 212 A(-2; 7), B(10; -2), C(8; 12)
2.3 A(3;-1), B(7; 1), C(4; -2) 213 A(-6; 8), B(6; -1), C(4; 13)
24 A(-12;-1), B(0; -10), C(4; 12) | 2.14 A (0;2), B(3;6), C(4; 4)
25 A(-10; 3), B(2; 0), C(6; 22) 2.15 A(-10; 5), B(2; -4), C(0; 10)
26 A(0;0), B3; 4), C(4; 2) 2.16 A(-4; 12), B(8; 3), C(6; 17)
2.7 A(-9; 6), B(3; -3), C(7; 19) 217 A(-3; 10), B(9; 1), C(7; 15)
2.8 A(3;-3), B(6; 1), C(7; -1) 2.18 A(4;-3), B(7; 1), C(8; -1)
2.9 A(1;0), B(13; -9), C(17; 13) 219 A(2; -2), B(5; 2), C(6; 0)
210 A(0; 2), B(12; -7), C(16;15) 220 A(-1; 1), B(2; 5), C(3; 3)

KourpoJuabHas padora Ne3
1. B 3agauax 4.1- 4.20 gansl koopauHaThl BepiiuH TpeyrojibHuka ABC.
Haiiru:
JUJIMHY CTOPOHBI AB;
ypaBHeHusi ctopoH AB 1 BC u ux yrinoBbie K03 GUIIUEHTHI;
yrona B B pannanax;
ypaBHeHUE meauanbl AE;
YpaBHEHME U JUINHY BbICOTHI C/I;
YpaBHEHHUE OKPYKHOCTH, 7151 KOTOpoii BeicoTa CJI ecTh quamerp;
YpPaBHEHHUE NPSIMOU, MPOXOASALIEH uepe3 TOUKy E mapaiuienbHO cTOpoHe
AB, u Touky ee nepeceueHus ¢ Boicotont C/I;
® CHCTEMY JINHENHBIX HEPABEHCTB, ONpeAensatomux TpeyroibHuk ABC.

4.1 A(1;-1) B(4:3) C(5;1)
4.2 A(0;-1) B(3:3) C(4:1)
4.3 A(1;-2) B(4:2) C(5;0)



4.4 AQ2;-2) B(5;2) C(6;0)

4.5 A(0:0) B(3:4) C(4:2)
4.6 A(0;1) B(3:5) C(4:3)
4.7 A(3:-2) B(6:2) C(7;0)
4.8 A(3:-3) B(6:1) C(7;-1)
4.9 A(-1;1) B(2:5) C(3;3)
4.10 A(4:0) B(7:4) C(8;2)
4.11 A(2:2) B(5:6) C(6:4)
4.12 A(4:-2) B(7:2) C(8;0)
4.13 A(0;2) B(3:6) C(4:4)
4.14 A(4;1) B(7:5) C(8;3)
4.15 A(3:2) B(6:6) C(7:4)
4.16 A(-2;1) B(1;5) C(2;3)
4.17 A(4:-3) B(7:1) C(8;-1)
4.18 A(-2;2) B(1:6) C(2:4)
4.19 A(5:0) B(8:4) C(9;2)
4.20 A(2:3) B(5:7) C(6;5)

KonTpoabnas padora Ne4
2. B 3anmauax 5.1-5.20 onpenenuTs BUA KpUBOH JIMHUU:

5.1 3x* -6x—4y*+8y-13=0 5.11 3x* —-6x+4y* -8y—-5=0
5.2 4x* -8x-3y*+6y—-11=0 5.12 4x* —-8x+3y* -6y-5=0
5.3 9x* +18x—4y* +8y—31=0 5.13 9x* +18x+4y* -8y —-23=0
5.4 4x* +8x-9y® +18y—41=0 5.14 4x* +8x+9y* -18y—-23=0
5.5 9x2 + 25y +100y —189 =0 5.15 9x? — 25y2 —100y — 289 = 0
5.6 25x* —100x +9y* +36y—-89=0 5.16 25x* —100x —9y* —161=0
5.7 4x* +24x+y* -6y +41=0 5.17 4x* +24x—y* +6y-36 =0
5.8 x* +6x—-4y*> +24y-31=0 5.18 x> +6x+4y> —24y+41=0
5.9 x* -10x-y*-8y+5=0 5.19 x> —10x+y*+8y+37=0
5.10 x* —-10x—y* -8y =0 520 x*-10x+y*+8y+32=0

KonrpouabHasi padora NeS
1. B3aganusx 6.1 — 6.20 HaiiTh yka3aHHBIC PEIEIIbI:
3x* —5x—2

6.1 )!meom a) XO:]., b) XOZZ, C) Xy =C .



6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

. 3x*-2x-10
lim

lim 5
x=%  5—4X—X

 AX?P+7x+3
lim —
% 2X°+x-1 -

. 2x% -9x+9
lim —————
% X7 —5X+6 :

5x — x> —4
im=————
=% X°—2X =8 :
lim x? —2x—8
x% 2X? +5X+2¢
i 3x2—2x-1
im ————
% X —4X+3
_ B—x-—x°
X=Xy 3X +8x—3;
IimL
x>% 5x? —4x -1+

. x*+2x-8
X—Xg 8—-X

o2x%+x-1
=% X°—3x—4 -

X2 —3x+2
im ——
x>% 4 — X — 3X :
. X’ +5x+4
im ————
X=X 2X —3x+5;
. 4x® —5x+1
x=% 3X—X° =2 :

. 3x?+x-4
Im — %
X=X 4X—XT7 -

. X>+5x+6
fim < TOXT0
% 3X° —x—-14 -
o 2x%+x-1
[
% X°—3x—4 -

% 7TX—x?-10

2x? +15x + 25

a) x,=1, b) x,=2, €) x,=«.

a) x,=1, b) x,=5, €) x,=«.

a) x,=1, b) x,=-1, C) x, =c.

a) x,=2, b) x,=3, C) x,=c.

a) x,=1, b) x,=4, C) x,=«.

a) x, =1, b) x,=-2, ) x, =c.

a) x,=2, b) x,=1, €) x,=x.

a) x,=1, b) x,=-3, C) x, =c<.

a) x,=2, b) x,=1, C) x, =.

a) x,=1, b) x,=2, €) x,==.

a) x,=2, b) x,=-1, €) x, =c<.

a) x,=-1, b) x,=1, C) x, =.

a) x,=-2, b) x,=-1, C) x,=cc.

a) x,=-1, b) x,=1, C) x, =cc.

a) x,=-1, b) x,=1, C) x,=c<.

a) x,=2, b) x,=-2, €) x, =cc.

a) x,=1, b) x,=2, €) x,=x.

10



x> —6x—7
m
=% 3X° +X—2

6.19

X% —3x+2

6.20 lim

=% 14— x —3x°

a) x,=-2, b) x,=-1, C) x,=cc.

a) x,=1, b) x,=2, €) x,=«.

KonTtpoJabnas padora Ne6
B 3apanusax 7.1 — 7.20 HaiiTH yKa3aHHBIE TIPEICTBI.

. Jx-1

71 UE?%QE—l'

i Jx -1
72y

. Ax+12-4—x
73 IXLrH X?+2x-8
74 | V2—X—+/X+6
' XLI’D X>—x-6

. A1-x-3
7.5 = =

leﬂsl 2+3/x

. AV1I=2x+ X2 —(1+X
7.6 lim . ( ).

x—0
7.71; ax -2
' !Hz]\/2+x—\/§'
781 $/16x —4
' !m\/4+x—\/§'

. 3x—-6+2
7.9 |X|£Q—X3+8 )

. A1-2x+3x% —(1+Xx

710 lim 3 —0+9

x—0 \/;

. Ux-=2
7.11 )
IXIIlTG] VX =4

. x> +x-12
S M A

i Jx+12 -3
713 !m 2x*—x-21"

. 3+2x—/x+4
|
714 M5 “ax1

Ix+13-2Jx+1

715M0 o
. lex—+1-x
2w
: 3ox -3
7_17'!@@—\/5'
. J9+2x-5
7280 2
. 5x+5-5
7,19|!£f‘ Jx-2
I'm—?{/?’a_x_6

720 Lf; 2x2 —5x—42°

KonrpoJuabHas padora Ne7

8. B 3amanmsx 8.1 — 8.20 HaliTh yka3zaHHBIC TIPEIEIbI, HCTIONB3YS MEPBBIA

3aMeUaTeNbHbIN MPEeIe:

a lim arctg2x
x50 4% '

. arcsin 2x

8.2 lim )
x—0 4x
. Sin 6X

8.3 1lim .
Xx—0 tg2x

11

lim xtg3x
8.11*0sin?2x

sin 5xtg3x

2

lim
8.12 % X

. 3Xc0s5x

lim — .
8.13*0 sin 3x




8.4 lim 2X19%X.
x=0 Sjn “ 6X

8.5 fim SN 8X
) x—0 thX )

. 3xtg2x
0 lim )
x-0 sin % 3x

| sin 6X
8.7*° tg2x '

8.7 lim 2X194%
x—=0 §jn “ 6X

8.9 fim sin 7x
" x50 tg3x )

lim sin 3x
8.10*° tg5%

lim
8.14 *7° X

. 4xcos7x

lim — .
8.15 *>0 sin 2x

sin 2xtg4x

2

sin 3xtg2x

2

lim
8.16 x—0 X
5xc0s8x
im — :
8.17 *>° sin10x

sin 2xtg3x

2

lim
8.18 x—0 X

. 4xcos5x

lim — )
8.19 *>0 sin8x

sin 6xtg2x
—_—.

lim
8.20 x—0 X

KonTpoabHasi padora Ne§

9. B3agaamsax 9.1 - 9.20 mpoauddepeHnnpoBaTh yKka3aHHbIe PYHKIINH,

NOJIb3YSICh MPaBUIIAMH U popMysiamMu TudPpepeHpoBaHus.

9.1 a) y=In(arctg2x),
B) y=(3x—4-3x+2)*,
1) y = (arctg3x)"erce)
9.2  a) y=cos(In5x),
B) y=(3x? —2.3/x2 -1,

n) y=x".
93  a) y=cosVx*+3,

B) = (4x ——+4)",

Jx
I[) y= (Sin \/;)In(cosx).
9.4  a) y=arcsin(in4x),

B) y=(x"-Vx+1)°,

e5><

1) y =(sin 4x)

12

r) y=

0) y =cos(3x)-e™"™,

4X + Ttgx
y= g

Vi+9x?

0) y=2"-tg2x,

_arcsin 3x
1-8x*

0) y=2""In2x,

_arcsin 7x
= =,

x*+e

0) y=2%-tg3x,

V1-4x?

2" +tgx




9.5

9.6

9.7

9.8

9.9

9.10

9.11

9.12

9.13

a) y=sin(In5x),

B) y:(6x2—£4+5)2,
X
m) y=(nx)".

a) y =In(sin 6x),

B) y:(x3—4-‘{/F+2)3,

1) y = (arcsin x)° .

a) y=sin(in 2x),

B) ¥ =(x —2-8/x +4)",

II) y — (3X)arcsin9x .

a) y =In(cos5x),
B) y=(x*+2-3x+1)?,
1) y=(ctg3x)*".

a) y =arcsin(In 2x),

B) y:(3x5+%+7)3

I[) y _ Xetgx .

a) y=In(cos7x),

B) y = (2x* —3-3/x-1)*,

1) y =t
a) y =arctg(In 8x),

B) ¥y =3 +2-4x-8)°,

In(cosx)

1) y = (sin x)

a) y =In(arcsin 3x),

B) y:(x3—%+4)2,
X

21) y — XeCOSX .

a) y=arctg(In5x),

13

0) y=e%"sin 4x,

COS 3X

r) y=——m/—
) V3x3+4

0) y =3 arcsin (xz),
_arctgrx

DY=% g

0) y=e"%.cos6x,

X3 + e
)
4-9x°

r) y=

:

0) y=e""-arctg3x ,

3-5x°
r) y=— ,

19}
|
o
—
«Q
P

6) y=e* -tg7x,

x* +tgx

r)y=

3

Ax* +

0) y=2""*-arcsin 2x,

:

2-x*
COS2X

r)y=

6) y — earcsinx . CthX ’

_ ctgx—cosx

r) y=—p———,
) vEx?+1

0) y=5""%sin 4x,

2-3x°
sin 2x

r) y=

6) y=e* -arcsin 2x,



B) y=(5x2—3-3x* -2,
)y =(x+4)".
9.14 a) y=In(cos4x),

0) y=4""arctg3x,

B) y=(4x"-3-Yx+2), arctg2x
r) y=

Inx® X4 +e’ ’

n) y=(ctgx)™ .
9.15 a) y=arctg(in7x),

0) y=e""".arccos3x,

4
B) y=(2x3—7+1)2, ) tgx —sin x
T y =T,
_ VxZ +1
n) y = (arctg2x)™"™ .
9.16 a) y=In(sin 7x), 0) y=5% -arcsin 5x ,
B) y=(e*—cos3x+1)°, ) 3 —sin x
T y = y
1) y = 5. 1o

9.17 a) y=arctg(ln5x),

. 0) y=e"" .cos4x,

B) y=(2"" -——+5)°,
x-1 r) _M

o Cox3-3x

n) y=(sinx)?.

9.18 a) y=In(arcsin 2x),

6) y — 4arctgx .CoS 6X ,
_ (@SinX _ 4 _ 7
B) y=(e Jx—1 10)°, sin 4x —x°
r) y=="F 7
COSX X _3X

) y=(X2 +1

9.19 a) y=sin(n7x), 6) y=e"" -arctg3x

B) y= (L0~ —Ih x—10x, ) cos4x —2x*°
D) y = Cos4x—2x7

X —3x2

) y=(sin x)"™ .

9.20 a) y=In(cos6x), 6) y = 2% arcsin 2x

B) y= (e'”X + arctg5x—10x5)4 ) r) _sin 3x—2cos x

) o - x10 _3yl2
o) y=(sin \/§) :
KonrpouabHas padora Ne9
10. B 3amanusx c¢ 10.1-10.20 uccnenoBarh 3agaHHble (DYHKIIUA METOJaMU
mudpepeHInaTbHOTO UCYUCIICHHSI, HAUEPTUTh MX Tpa(uKy.

14



10.1 Y =2x"-9x* +12x-5. 1011 Y =X —6X*+9x+1.

10.2 ¥ =X —3x*-9x+10. 10.12 Y=X+3x*—9x-10.
10.3 Y=X" +6X" +9x+2. 10.13Y = 2X* —3x* —12x+5
10.4 ¥Y=2%"+3x"~12x-8. 10.14Y=2%* +9x* +12x+7.
10.5 Y =2x" —15x* +36x-32. 10.15Y = 2x* —3x* —36x+20 .
10.6 ¥ =2X° +3x* —36x—21. 10.16Y = 2x* +15x* +36x +32.
10.7 ¥ =2x* —15x" + 24x + 4. 10.17 Y =2x° —9x* —24x +61.
10.8 y =2x>+9x* —24x—56 . 10.18 y =2x3 +15x% 4+ 24x - 2.
10.9 Y=X—9x" +24x-18. 10.19 Y =X —3x* —24x+26 .
10.10 y =X +3x* —24x—21. 10.20 y =X +9x% +24x +17.

KonrpouabHas padora Nel(
11. B 3agavax 11.1- 11.20 BEIYMCAUTH UHTETPAJIBL:

3

X3 +3x> -2x+3 , .
11.1. a) J.\/_sm Nk b)J.x In xdx; c)j 34 dx ; d)JZ.(x2+5x+2)dx
3 s
11.2. a) jxcos(xz +1)dx ; b) [ xcos xdx; c) jx —2x _4)(;_1dx ; d) '[sin 3xdx
1+1tg3x X2 —2X —
d
11.3.a) Icosz 2 ; b) J.arcsm 3xdx ; C) j a4 x; d) j s 2x)
-X=2_ . -
11.4. a) I\/5|n x cos xdx ; b) Iarccostdx C) I o1 3 dx ; d) !xe dx

11.5. a) Jxln ; b) | xsin xdx ; c) J' xiol); Lox: d) I(@Jri/;)dx
11.6. ) I% d)j Jinx
11.7. @) J. X dx ; b) [exdx; c) J'X ;fi4;fxs+4dx  d) j
0
. 4 1 1
11.8. a) J.j% ; b) J'In (x +3)dx ; C) IX IX+X X6+ z[arctgxdx

dx

xdx e X2 +2x2—6x+2 , . & fsin(inx)
11.9. a) Im,b) J-XE dX,C)j )(2+2)(—8 dX,d).!. X

2%2 — BX

11.10. a) j()(xj%); b) [In3xdx; ) [ X ;Z_ZX_S_ldx;d) [in xc
1

15



3 2 0
11.11. a) [xedx; b) [arcsin 3xdx ; €) jx X —10x+l 4, d) [(2x+3)edx
]

X“+x-12
. _ _ x®-3x*-8x-3 , .
11.12. a) Ism xcos’® xdx ; b) J'arcthde, C) I 7 10 ) im
e*dx | Inx , x3—4x2 2
11.13.a) [ = b) [~ dx:c) | S jx 1)cos xdx
11.14. a) J(1+S|n x)? cos xdx ; b) _[xsm 2xdX ; C)_[ dx d) J.(x +—jdx
Vi+Inx
11.15. a b 1)sin xdx ; C d ;d
)I " )_[x+ sin xdx ; )I )J.x1+ln

x*® +3x? —8x+3

\/2+ ot 00 fm

3 2
11.17. @) [sin xe™*xdx; b) [arcsin 2xdx; c) J'X X A8l d) Ixz In xdx
1

11.16. a) j  b) [arctgaxdx; c) |

X% +x—-20

11.18. a

arcsin 2 X4 X% +2x% —13x+2 Xt
dx: b In xdx; C dx: d dx
)J )_[xnxx )I X r2x—15 )'([XS—I—].
arctg X 4 x24x>+1 . Fl+A/x
11.19. a ;b)) | (x+2)cosxdx; c) [ 5———=dx;d dx
)j % 0) ] )Ix +2x -2 )'lf x?

5
; b) jarccos4xdx C) jx +22X2_X;2dx; d) Ixexdx
X2 +2X — >

11.20. a

J- sin 2xdx

V1+ cos? x

KonrpoabHas padora Nell

12. B 3zaganmsax 12.1- 12.20 BBYHCIUTH IUIOMAAb, O00BEM (QUTYPHI,
OTrpaHUYECHHON JTUHUSIMU:

12.1 Haiitu miomane Gurypel, OrpaHU4€HHON MPAMBIMUA y=—4x, x=-3, x=—1 U
ocbro Ox.

12.2 Beauciuth miomaas (GUrypsl, OrpaHUICHHON Mapadoyioil y=x’ W mpsMOr
y=9.

12.3 Beruncnuth 1wionagas (GUrypbl, OrpaHUYEHHOM KPHUBOH y=e ", IPSIMBIMU
x=-0,5, x=1H1 OCBIO a0CICC.

o o 2
12.4 Haittu mwiomanas QUrypsl, OrpaHUYEHHOM BETBBIO THUIEPOOJBI y=-—,
X

NPSAMBIMH x =1, x=5H 0Cbt0 OX.
12.5 Beiuucnute 1wiomanas GUTYphl, OrpaHUYEHHON mapaboion y=6x-x7,
NPSIMBIMH x=-1, x=3 ¥ OCbIO abclmcCC.

. 3 o o
12.6 Haiitu momaapr 4YacTH TUNEPOOJBI y=—, OTCEKaeMOM OT Hee MpsSMOoM
X

x+y—-4=0.
12.7 Haititu mnomans (Urypbl, OTCEKaeMOH OT mapaboiibl y =3x—x’ MPAMOU
S5x—y—-8=0.

16



12.8 Beraucnuth miomaas GUrypel, orpaHIueHHOMN mapabooi y* =16x U MpSIMOK
y=X.

12.9 Haiitn momane GUTYphl, 3aKIIOUYEHHONH MeEXAy IapabojaMu y=6x U
y=2x".

12.10 Haiitu tutomans GUTyphl, 3aKIFOYEHHON MEXITy mapadbonaMu y =8x—x’ H
y=x>+18x—12.

12.11 Haiitu miomans, OrpaHu4eHHYI0 KpUBOM ¥ =x(x —1) (x—2) u ocbro Ox.
12.12 BpuuCaUTh IJI0IIAb, 3aKJIIOYEHHYIO MEXIY KpUBOW y =tgx, OCblo OX U

V) T
NPAMOH x ="

12.13 Bplyucnute 1wiomans GUrypbl, 3akIOYEHHOH MEXIy mnapabdoiaMu
2

) X .
y=x",y=— HIPSAMOHU y=2x.
2
12.14 Haiitu 06beM Telna, MOJIyYeHHOTO OT BpalleHusi BOKpYT ocu Ox Tpareuuu,
o X
00pa30BaHHOMN MPSIMBIMH y =% =4,x=6 noceio Ox.

12.15 Haiitu 06beM Tena, MOJIy4eHHOTO OT BpalleHusi BOKpYr ocu Oy Tparenuu,
00pa30BaHHOM NPAMBIMU y =3x,y =2,y =4 U OCbIO OpAHHAT.

12.16 Haiitu oObeM Tena, 0Opa30BaHHOTO BpallleHuEM BOKPYr ocu Ox (QUrypsl,
OTPAaHWYECHHOW OJHOW IOJYBOJIHOW CHHYCOMIBI y =sinxu oTpe3kom [0, m] ocu

abcriucc.
12.17 Beraucnuth 0o0beM Tenla, 00Opa30BaHHOTO BpallleHHEeM BOKpyr ocu Ox

(GUrypHl, OrpaHUYEHHOM Ayroi KyOUUeCKOM mapaboibl y =x> —4x U OCBIO abCIHCC.
12.18 Haiitu 00beM Tena, 0Opa30BAHHOIO BPALIEHHEM OJIUIMICA 4x” +9y” =36

BOKPYT €r0 MAJIOM OCH.
12.19 Haiitn oObeM Tena, 0Opa30BaHHOTO BpallleHuEM BOKpPYr ocu Ox (QUrypsl,

OrpaHMYEHHOM apaboaaMu y=2x" u y=x".
12.20 ®wurypa, oOpa3oBaHHas B pe3yjibTarTe Ie€pecedeHus napaboibl y° =4x U
npsIMOM y = x , BpamiaeTcs BOkpyr ocu Ox. Haiitu 0o0beM Temna BpalieHus.

3.2 Tectbl
Bapuanr 1
1. Matpuuei Ha3pIBaeTCs: 2. Ecnu cucrema IMHENHBIX YpaBHEHUM
3amucaHa B MaTpuaHoM Bujie AX=B, To e
a) TabJIHIIa DIIEMEHTOB; 0) uKcno; | pelieHue:
B) BEKTOP; r) a) X =A'B; 6) X =BA™;
ymKms. B) X =BA; )B=XA.
3.Ecmu AT-A=A-A'=E, 10 A 4. Tlpsimoii xox Metoza [aycca 3akimodaercs
Ha3bIBACTCS: B...
a) oOpaTHOI MaTpHIICI; a) HaXOXKJIEHUH 00paTHOW MaTpPHUIIbI;
0) KBaJpaTHON MaTPHIIEH; 0) IpUBEACHUY PACIIMPEHHON MaTPHIIbI
B) HEBBIPOXKICHHOM MaTpHUIIeH; CUCTEMBI JINHEWHBIX YpaBHEHUH K
T') €eIMHUYHON MaTpPHIICH. TPEYTrOJbHOMY BHAY,
B) ucnonb3oBanuu Gopmyn Kpamepa.
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20. IIpom3BoxHOi  (QyHKIUMH Y = COSX
ABJIACTCA:

a) y'=-sinx;

0) y' =sinx;

B) Yy =—COSX;

r) y' =CoSX.

6. Cuctemoil TpE€X JTMHEUHBIX YPABHEHHH C
TPEM HCU3BCCTHBIMU HA3bIBACTCA. . .

X, Y1210y A%, +a,X, +3,%, =0
a) X,Y,2,b, 5 Ay Xy + 8y X, + 85X, =01
Xq y323b3 Ay Xy + 85X, + 855X = 0

X, + X, + X, =Dy
Vit Y, +Ys =D
z,+2,+2,=h,
A Xy + 8 X, + 83X = b,
A X + X, Xy =D, -

B) ;T)

Ay X + A X, +aAgX; = bs

7. Ecin onpeenuTenb CUCTEMBbI JIMHENHBIX
YpaBHEHMI HE paBeH HYJIIO, TO...
a) UMeeT OECKOHEUYHOE MHOYKECTBO PELICHMUI;

8. Cpenu npeIoKEHHBIX MATPUL] YKAXKUTE
CIMHUYHYIO:

1 00 111
0) HE UMeeT peieHus; } 90 1 0 6|0 1 1/:
B) CHCTEMa JIMHCWHBIX YpPaBHEHUH UMEeT
€IMHCTBCHHOE PEIIICHUE; 001 001
T') UMEET JIBa PEUICHUSI. 11 1 4 0 0
B)|1 1 1}; N0 2 0
111 0 01
. Si 11. 1II i
7. llpenen Buga lim sinx HAa3bIBACTCS: OMHBI i pepenuman  pyHKin
x>l X y= f(x) BBIUHUCIIACTCS 110 hopmyire:
a) HEPBBIM 3aMedaTelIbHBIM a) dy = f'(x)dx;
peIeIIOM; 6) dy = f(X)dX :
0) BTOPBIM 3aMeyaTesIbHbIM y _
peIeIioM; B) Y= (X)dX,
B) MPEENIOM (PYHKIIMH B TOUKE; r) dy=f '(X).

F) IpeacioM OCIICAOBATCIIbHOCTH

11. KBagpatHoil MaTpuIiell Ha3bIBAIOT. ..

a) CTOJ0eI] MaTpuIIa;

0) MaTpuIa, y KOTOpOIl KOJIMYECTBO CTPOK HE
PaBHO KOJIMYECTBY CTOJIOLIOB;

B) MaTpHULa, Y KOTOPOH KOJIMYECTBO CTPOK
PaBHO KOJIMYECTBY CTOJIOLIOB;

I') CTpOKa MaTpHULa.

12. JIns pemeHus cucTeMbl TMHEUHBIX
ypaBHeHu MeroaoM Kpamepa ucnons3yror
bopMyIHI. ..

AX AX AX
Dh K S e
A A A
O)X, =—, X, =—,.., X, =—
AX, AX, AX,
AX AX AX
B)X, =, X, =2, Xy =)
AX, AX, A

r) X, =AX}, X, =AX,,..., X, = AX,.

21. Touka X =a sBigeTcs TOYKOM MaKCHMyMma
pynxmun  f (X), €CIi ee TPOM3BOJIHAS TpHU
IIEPEXOJIE YEPE3 ITY TOUKY;

a) MEHSAET CBOW 3HAK C «1» Ha «-»;

0) HE MEHSET 3HaKa;

B) OCTaeTcs MOCTOSHHOM;

T') MEHSIET CBOH 3HAK C «-» Ha «+».

14. AnreOpandecKkuM JOTIOJIHEHUEM
sneMenTa dij MaTPHIIBI A susercs. ..

2) ai 0) Aij = Mij;
» A=(-1)"; 0 Ai=(-1)"
- M
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Bapmanr 2.

1 Cpenu npenyioKeHHbIX MaTPULl YKa)KUTE
TPEYTOJIbHYIO:

100y (246, (245
)0 1 0[;6)0 7 9;8)|6 7 3|;1)
001/ loos |4 10
400
030
00 4

2 2
X
2. YpaBHeHue =t z—z = 1 3aymaer Ha

miockoctu A) runep6ony; b) mapabdony; B)
AILTHIIC

3.Ecim AT-A=A-A*=E, 10 A?
Ha3bIBACTCS:

a) oOpaTHOM MaTpHUILICH;

0) KBaslpaTHON MaTpULIEH;

B) HEBBIPOXKJCHHON MaTPHUIICH;

') €IMHUYHON MaTpuLeil.

4. Ilpsimoii xon MeToa I'aycca 3axitouaeTcst
B...

a) HaXOXKJIEHUHM 00paTHON MaTpPHULIbI;

0) ucnonszoBanuu popmyn Kpamepa;

B) MPUBEJCHUH PACIIHPEHHOW MATPHIIBI
CUCTEMBI JINHEUHBIX YPAaBHEHUU K
TPEYTOJIHLHOMY BUJLY.

5. IlpousBomuoit  (yHKUUHU y = COS X
SABJISICTCSL:

a) y'=-sinx;

0) y'=sinx;

B) Yy =—-COSX;

r) y' =COSX.

6. CucreMoil TpEX IMHEWHBIX YPAaBHEHUH C
TPeMs HEU3BECTHBIMH Ha3bIBACTCH. . .

lelzlbl
)4 X, Y,2,0, ;
X3y3z3b3
A X, +a,X, +aX; = 0
Ay X + 85X, +8yX; =0;

6)

Ay X, + 85X, + 83X, =0

X, + X, + % =b
Y1+Y2+Y3:b2
2,+2,+2,=Dh,
A X + 85X, + 855X :bl

Ay X +ayuX, +8,,X, =D, .

B) ;T)

Ay Xy + 85X, +aAgX; = b3

7. Ecnia onipeienuTenb CUCTEMbI JIMHEHHBIX
YPaBHEHHUI HE PaBEH HYJIIO, TO...

a) cucTeMa JIMHEHHBIX ypaBHEHUIN UMeeT
€MHCTBEHHOE PELICHME;

0) HE UMeeT pelleHus;

B) UMeeT OECKOHEYHOE MHOKECTBO PEIICHUH;
') IMEET JIBa PEIICHUS.

B) X =BA;

8. Ecniu cucrema NMMHEMHBIX ypaBHEHUN
3anucaHa B MaTpu4HoM Bujie AX=B, To eé
pelIeHue:

a) X = A'B; 0) X = BA™;

rA=0A.,

au

a2

. Ha3bIBACTCA. ..

asi

A1

a) MaTpHUIla, Y KOTOPOI KOJIMYECTBO CTPOK

10. . Ins pemeHus CUCTEMbI JIMHEHHBIX
ypaBHeHui MetogoM Kpamepa ucnonb3yror

bOpMyIIHI. ..

a)X, =
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PaBHO KOJMYECTBY CTOJIOIOB;

0) MaTpuIa, y KOTOPOI KOJTMYECTBO CTPOK HE
PaBHO KOJMYECTBY CTOJIOIOB;

B) cTo0eIl MaTpHUIIa;

I') CTPOKa MaTpPHIIA.

A A A
O)X, =—, X, =—,.., X, =—
AX, AX, AX,
AX AX AX
B)X, =t X, =——F. X =
AX, AX,

r) X, =AX;, X, =AX,,..., X, = AX,.

11. KBanpaTtHoi MaTpuIleil Ha3bIBAIOT. ..

a) CTOJI0eI] MaTpuUIIa;

0) MaTpu1a, y KOTOPOM KOJIMYECTBO CTPOK HE
paBHO KOJIMYECTBY CTOJIOLOB;

B) MaTpuIa, Y KOTOPOH KOJIMYECTBO CTPOK
paBHO KOJIMYECTBY CTOJIOLOB;

') CTPOKa MaTpHUIIA.

12.  Tlomwweni  guddepenuman  GyHKIUN
y=f (x) BBIYHCIIICTCS 110 (OpMYyJIe:

a) dy = f'(x)dx;
6) dy = f(x)dx;
B) y = f'(x)dx;
r) dy = f'(x).

. sinx
13. Ipenen Buna lim —— HasbiBaeTcst:
x—1

X
a) MIEPBBIM 3aMeyvarebHbIM
IpeeNIoM;
0) BTOPBIM 3aMevaTesIbHbIM
peeNIoM;

B) MPEENIOM (PYHKIIMH B TOUKE;
I') IPEJeJIOM OCIEI0BATENbHOCTH

14. Anrebpanveckum TOTIOTHEHHEM

snementa &ij Marpumsl A sBisercs. ..
a) aij; 0) Aij= Mj;

B) Ajj = (—:]_)Hj Mi; r)

m=(=1)".

15. lim (l+ lj =..
X—® X

16. Onpenenurens, NOJYYEHHBIA U3 MATPHULIBL,
MyTEM BBIUEPKUBAHUS CTOJIONA U CTPOKH, HA
[EPECCUYEHUH KOTOPBIX CTOUT JIEMEHT alj

a) 1 6)3 HAa3bIBACTCH. ..
B) 0 r)e a) MHUHOPOM JUIsI DJIEMEHTA aij;
0) anreOpanyecKuM JIOTIOJIHEHUEM;
B) 00paTHOM MaTpPHIICH;
') BEKTOPOM.
17 J.COS(SX + 6)dx = ... 18. Ecin onpeenuTenns CHCTEMBI JIMHEHHBIX
2) COS(3X+ 6) 6) —sin(3x + 6) ypaBHEHUN # 0,10 C.I/ICTCMa. ..
y a) HE UMeEeT pelleHMs;
B) — sin(3x + 6) r) - cos(3x + 6) 0) UMEeeT eIMHCTBEHHOE PELICHUE;
3 3 B) MIMEET MHOXECTBO PEIICHHI;

') UMEET JIBa PEIICHUSI.

19. IIpssMOyrospHOM MaTpuLled Ha3bIBAIOT. . .
a) MaTpHIla, y KOTOpOH KOJIMYECTBO CTPOK
PaBHO KOJMYECTBY CTOJIOIOB;

0) MaTpuIia, y KOTOPOU KOJIMYECTBO CTPOK HE
PaBHO KOJMYECTBY CTOJIOIOB;

B) CTOJIOEI MaTPHIIA;

I') CTpOKa MaTpHULa.

20. HeoOXOAMMBIM YCIOBHEM 3KCTpeMyMa
byHKIH f(x) B TOYKE X = a SIBJIACTCS:

a) ectu B Touke X=a f'(x)=0,
TO X =a - TOYKa IKCTPEMyMa;

6) ecru f'(x)=0 mpu x=a, 10
X =& - TOYKa IKCTPEeMyMa;

B) €ClM B TOYKe X=a QyHKIus
umMeer 3kctpemyM, To f '(a) =0;

r) ¢ymkmus | (x) ompesiesicHa B
JTOU TOUKE.
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1203 . 122. Ecmm Iim\/f(x)_\/g(x):‘:g:l,
21. Inamatpunsl A=| 1 0 4| oOpartHoii x—a cx+b 0
3 4 1 YHUCITUTEIb u 3HAMEHATeb apooH
ABIIACTCA MATpHLA-: m — \/ﬁ HEOOXO0MMO YMHOXKHUTH Ha!
16 -14 8 cX+b
a) at=—ln 10 7 . 0) a) 4 F(X) =/g(x);
6 4 2 2 0) cx—Db;
S 5 1(0)+ g0
U P D JF) +a(x).
8§ 7 23. V3BeCTHO, UTO MATPHUILY 36% MOXHO
16 -14 8 YMHOXHTb Ha MaTPHUILy 5|§7 , TOrJ1a
B) Al=[11 -10 7 |; n) pe3yJIbTaToM Oy/eT MaTpHIia. . .
-4 2 2 2) 3Cx:5; 0) 597; B) 3Cx:7; r) 2(52
1 00
A'={0 10
0 01

24. Jlns Toro, 4To0bl HAMTH 3HaYEHUE HEU3BECTHOM IIEpeMEHHOM X U3 CUCTEMBbI

2X—y+5z2=8

4x + y -z=5 METOAOM KpaMepa A0CTATOYHO BBIYUCIIHUTDL OIMPCACIUTCIIN:
10x+10y—-5z=7
8 -1 5 2 8 5 2 -1 5 8 -1 5

a5 1 -1; (4 5 -1; 6|4 1 -1; |5 1 -1; )
7 10 -5 [0 7 -5 10 10 -5 |7 10 -5

2 8 5/ |2 -1 8

4 5 -1: |4 1 5

10 7 -5 [10 10 7

3.3. CamocTosiTe/IbHBIE (AyINTOPHBbIE) PadOThI

Temaruka 3amaHuil K  CaMOCTOSITENIBHBIM  (ayJUTOPHBIM)  paboTam
YCTaHOBJEHA B COOTBETCTBUM C MPOTrPaMMON OLICHUBAHMSI KOHTPOJUPYEMOMU
TUCHMIUTMHBL. J[aHHBIM BHUJ pabOT MNPOBOAMUTCS HA MPAKTHUECKUX 3aHATHSIX.
3amaHusi COCTAaBJICHBI TO TPUALIATA BApUAaHTHOW cucTeMe (NPHUBENEH OAWH W3
BApUAHTOB).

CamocrosTenbHas padora Nel.
Tema «JeMeHTHI JHHEHHON aJaTredOpbI»

Bapuanr 1

3aodanue 1. BIIOAHUTH AEHCTBUS ¢ MATPULIAMU: (3 —2}(3 4).
5 —4)(2 5
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3aodanue 2. BbIYUCIUTL ONPEAECTUTENIb MATPHULIBI:

=N
N O W
W kL P o

0

3aoanue 3. OnpenenuTh, UMEET 1 MaTpuila A 0OpaTHYIO,
BBIYHCIIUTD €€:

S R, R o N

, €CIIH IMECT

4 -8 -5

A=|-4 7 -1

-3 5 1
2 5 6

3adanue 4. BoraucIiuTh paHT MaTpUIbl o (4 _1 5
2 -6 -1
3aoanue 5. Penuthb cuctemy ypaBHeHui metooM Kpamepa:
3%, +4X, + X3 +2X, =3
3%, +9X; +3%g +9X, =—6
6X, +8X, + X3 +5X, =8
3%, +5X, +3X; + 7X, =8
3aoanue 6. HaliTu oOuiee M 0JJHO U3 YACTHBIX PELICHUN CUCTEMBI JIMHEHNHBIX
2X + X, + X3+ X, =1
YPaBHEHHUIA: X, — X3 +2X, = 2.
2% +2X, +3X, =3
3aoanue 7. Halitu oOiee peiieHue U GyHIaMEHTAIbHYIO CUCTEMY PEIICHUIA:
X, +2X, +4X; —3X, =0
3%, +5X; +6X3 —4%x, =0
4%, +5X, —2X; +3%, =0
3%, +8X, +24x; -19x, =0

CamocrosiTtenbHas padora Ne2.
Tema «J1eMeHTHI BEKTOPHOH aJIredpbi»

Bapuanr 1

3aoanue 1. KonnuHeapHsl JIM BEKTOPHI C, UC, , pa3JIoKEHHBIE 110 BeKTOpaMm aub ?

3adanue 2: TlepHen MKy IAPHBI I BEKTOPHI d 1 b ?
3aodanue 3: KoMmuianapHbI 11 BEKTOPEI &,b,C ?

3aoanue 4: Tlpu kakoM 3HaueHUU @ BeKTOpbl AB U AC HepleHAuKyJIApHbI?
3aoanue 5: Jlansl KoopaAuHATHI TOUEK A, B,C.. BBIUHUCIUTD:
1) 1P 5.5 (2AC +3CB) ;

2) |AB +4BC|;
3) Z((AB-CB),AB);
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4) opt BekTOpa AB ;
5) ((AB+4BC),(BA-AC));
6) [(AB+ZBC) (CB- Aé)};
7) AB-BC-AC;
3aoanue 6: Jlanbl KOOPAMHATHI BEPIIUH MUpaMuabl ABCD . BerauciauTs:
1) 06BbeM MUpaMuIbL;
2) nouny pebpa AB;
3) momaas rpanu ABC
1.1 a={1,+2;3},b ={-3,0;,-1},¢, = 24 —4b,C, =3d +b.
3.1 a={-2,3+1},b={1,+1-3},c ={L,-9;1}.
2.1 a={1,3,-1},b ={3,-2;3}.
1 A(;-2;3),B(0;,-1,2),C(3,4;5).
1 A(-121),B(-13-4),C(0;L-2).
1 A(L-11),B(-L2-4),C(2,0,-6),D(-251).

CamocrosiTenbHas padora Ne3.

Tema «AHaJIUTHYECKANA reoMeTpusi Ha MJI0CKOCTH»

Bapuanr 1.

3aoanue 1. Haiitu yrioBoi kKo3hGuIMeHT K mpsMoi, mpoxojsiiei Yepe3 TOUKU
M,(1,8) u M, (-1,4); 3anucaTh ypaBHEHHE MPSAMOU B TApaMETPHUUCCKOM BH/IE.

3aodanue?2: CocTaBUTh YPaBHEHHUS CTOPOH U MEIHMAH TPEYTrOJIbHUKA C BEPUIMHAMHU
A(3,2), B(5,-2), C(1,0).
3aoanue 3 Janbl Bepmuubl TpeyroibHuka — A(-10,-13), B(-2,3), C(2,1).

BeraucnuTh AMMHY NEPIeHIUKYIIApa, OMyIIEHHOTO W3 BepUIMHBI B Ha Memuany,
POBEJICHHYI0 U3 BepiHHbI C.

3aoanue 4 CoctaBuTh ypaBHEHHE IUIOCKOCTH, KOTOpas MPOXoIuT depes ock Oy
u Touky M(1,4,-3).

-1 +1
3adanue 5 Haiitn ypaBHEHHE NPOECKUHUHA NPSIMOMN AL 4 1 = Z7 Ha

MJIOCKOCTh 2X —y —3z+6 =0

3aoanue 6 Touka A(1,-3,0) - BepmmHa Ky0a, OJHA U3 TpaHEHd KOTOPOTO
JEKUT Ha IUIOCKOCTH 3X+2Y—62+17=0. Bsiuucauts o0beM kybda.

3aoanue 7 YCTaHOBHUTH, UYTO TPU IUIOCKOCTH 2X — 4y + 52 — 21 =0, X

- 3z + 18 = 0, 6x + vy + z — 30 = 0 uMerT 00IIYI0 TOYKY H
BBIYHCIIUTH €€ KOOPAMHATHI.
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3aoanue 8 PaccTosHME MEXIYy IUPEKTPUCAMHM HJUIMNca B 2 pasza OoJiblie
paccrosiHust Mexnay ero Qokycamu. OmnpenenuTb 5SKCUEHTPUCUTET 3SIUIMIICA.
[TocTpouTs Ammurc.

3aoanue 9 N300pa3uTh TMHUU:

a) y=vl-x?, 6)y=—%\/x2—16,
B) X =3++/-6(y—2), r) p= 18

4—5cosqp
CamocrosiTenbHass padota Ne4.
Tema «/AuddepenunaibHoe UCHUCICHUE PYHKIIMH OTHON MepPeMeHHO»
Bapmanr 1.

3aoanue 1. Haiitu nipenenst pyHKITUI:

_ 5x*—-3x°+7 _3x%+2 . 4-x° . x*-5x+6
x>-1 4X° —2X+8 x>0 2X” + 5% -2 3x° -10x+8 x>2 2X° —5X+2
_ J1+x-1 tg2x 3n? —n+1 n-3)""
im ——— ¢) Im— x) lm ———~ 3) lim| ——
H) x—0 X ) x—0 X ) N300 2n3 + n2 ) naoo(n +5)
3aoanue 2. ViccnenoBarb (PyHKITUIO Ha HEMIPEPHIBHOCTH:
x* -1
f(X)=—————.
) x> —4x+3
3aoanue 3. Haiitu npon3BOAHBIC PYHKIIMI OJTHON MEPEMEHHOM:
- 4
4 sin
a) y=3x+—-3Rx* 0) y:(x2+2)arctgx B) y=-% r) y:(3x4—i+2j
* X3 U

1) Yy = arcsin 2X +v/1—4x* e) y=2"+xsin 2x

3aoanue 4. llponuddepeHpoBaTh HEIBHO 33JJaHHYIO0 (PYHKIIUIO:
3Py +3xy* —3x° +y* —xy=0,

3aoanue 5. lponuddepennnrpoats GyHKINIO, 33JaHHYIO TAPAMETPUUECKHU:
X = 2t —cost,

{y =t*sin 2t.
3aoanue 6. Beruuciuth ¢ noMolbl0 nuddepernrana npudInxEHHOE 3HAUCHUE
BBIpakeHHs /a ¢ TouHocThio 10 0,001, 3amensis mpupamenne QyHkimn Y = Vx
nrdbepeHranIomM.
n=3, a=125,93
n =3, a=255,16
5, a=242,05
4,  a=256,96
n=3, a=216,99
3aoanue 7. VccnenoBath PYHKIIUIO U TIOCTPOUTH CXeMaTHUECKH €€ rpaduk:

n
n
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1)y =x*—x* -5x+10 2)y = x> —11x* +39x — 45
CamocrosiTenbHasi padora NeS.

Tema «/AuddepenunaibHoe HCHUCTCHHE PYHKIMH HECKOJIbKUX
nepeMeHHbIX»

Bapmanr 1.

3aoanue 1]Ins dyHKIIMN z:xyln(x+ y) HATH YaCTHBIE NPOU3BOJHBIE IO

KQKJIOW HE3aBHCUMOM NEPEMEHHOM.

3aoanue2 Jlns pyHKUMM Z=————_ HAWTH YaCTHBIC MPOU3BOJHBIC IO KaAXKIOMH
arctg —
y

HE3aBHUCUMOU NIEPEMEHHOM.

3adanue 3 JloxasaTe, uTo 1A QYHKIMH Z =€ (COS Yy + XSin y) BBITIOTHAETCS
0% 0%z

PaBEHCTBO —— = ——— .
OX0y  OYyoOX

3aoanue 4 Jloxazath, utOo (QyHKUUS Z= x4+ y4 —2%° - 4xy — 2y2 MMECT

OKCTPEMYM IIpU X = \/E Y= \/E . OnpenenuTth XapakTep SKCTpEMyMa.
3a0anue 5 Halitu HauOoinblllee W HaWMEHbIlIEe 3HAYCHUS  (DYHKIMH

7=x°— 2Xy — y2 +4x+1 B obmactu D, orpanmdyennoii nuuusmu X+ Y+1=0;
y=0; x=-3.

o 2
3aoanue 6 Haiitu Hanbosbliiee 1 HAaMMEHbIIEe 3HaYEeHUsT PYHKIHHA Z =X~ + Xy — 2
o 2 .
B obnmactu D, orpannyentoit muausmu Y =4X° —4; y=0.

3adanue 7 HailTu NpOU3BOJHYIO CKaJISPHOTO mojisi U= X+ In(z2 + y2) B TOYKE

M (2;1,1) B nanpasnenun Bextopa | =(-2,1-1).
3a0anue 8 Haittu HampaBieHue HauOONbBIIETO0 U3MEHEHUs  (DyHKIUH

u= In(1+ X2 + yz)—\/x2 +2% B Touke M (3;0;—4) :
CamocrosiTesbHas padora Ne6.
Tema «MHTErpaibHOE HCUKMC/IeHHE PYHKIMHU OHOM NepeMEeHHO
Bapmuanr 1.

3aodanue 1: BeryucauTh UHTETPAIBI:
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3 ) dx . x° .
a) I(Xz _2x+ﬁjdx, N B) j(1+3x )2 dx;

X COS X 2
r dx; dx; —-X .
I1+3x2 A) I1 2sin x €) [ xdx

. dx
x) Ism 2x dx; 3) I(cos%ﬂjdx; 1) I?ﬁxz

K dx; 1) | ———— M) [ xe X dx;
)—[32X+1 )‘[ X% —2x+4 )J-
2 2x-1 . x*+2
H) | X In xdx; X n dx;
)I R R X2 3x+2 ) x> +3x
dx 6/x .
_ S sin xcos 2xdx;
P) I1+?,cosx C)J\/}Jr%/}dx T)I
y) [eos? xdx; d) [l +2f ax

3aoanue 2: BpluucauTh HECOOCTBEHHbIE WHTErpajbl WM YCTAHOBUTH UX
pPacxoIuMOCTb:

) |

e

xIn3x’

3aoanue 3: BEIYUCIUTE:
2 2

. X X
a) wiowaas GUrypsl, OorpaHMYeHHON mapadonamu: Yy = 5 X +lm y= 5+ 3X+6;
. . 3 .
0) nMHY AyTH KpUBOK: Y =InX OT TOYkM ¢ aOCITUCCOM X; = 4 O TOUKH Xp = 24
B) 00bEM TeJa, MOTYyUYEHHOTO BpaieHneM Bokpyr ocu OY (urypsel, orpaHU4eHHON

o 6
runepoosion y = > OChIO OY nnpsmbpiMu Y=11u y=6.

3.4 IIpoMesKkyTOYHASI aTTECTAI[USA

B cooTBeTcTBHM ¢ yueOHBIM IIJIAaHOM 110 HampapieHuo moarorosku 13.03.02
DJIeKTpOIHEpreTHKa U 3JeKTpoTexHuka (mpoduias DimekTpocHabxeHue) B 1
CEMECTpPE BUIOM MTPOMEKYTOUHON aTTECTAIMH SIBJISICTCS IK3aMEH.

Bomnpocsl, BbiHOCHMBIE Ha 3K3aMeH (1 Kypc)
1. Omnepauuu CIOXKEHUS MATPHIl, YMHOKEHHE MATPHUI] HA YHUCJIO, YMHOXKCHHUE
MaTpull. JInHelHbIe 0TOOpaXKeHus.
2. YwucnoBbie XapaKTepUCTUKH MaTpuil. ONpeneruTesid BTOPOTO U TPETHETO
MOPSAKOB, UX CBOMCTBAa. MUHOpBI, anredpandeckue AONOIHeHus. Pasznoxenue
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OTIPEIEIUTEIA 110 3JIEMEHTaM CTPOKHU WM cTosoua. [lonstue 06 onpenenuTensx
n-ro nopsiaka. OOpanieHue kBajapaTHo marpuibl. CyllecTBoBaHUE OOpaTHOU
MaTpULbl U €€ BBIYUCIIEHUE.

3. Cucremsl ABYX M TpeX JUHEHHBIX alreOpandeckuxX ypaBHEHHH ¢ JABYMs U
TpeMs HEM3BECTHBIMU. TeopeMa O CyIIeCTBOBAHUH M €UHCTBEHHOCTH PELICHUS
JUHENHON cuctembl ypaBHeHuil. ®Dopmynbsl Kpamepa. MarpuyHas 3anuch
JMHEWHBIX CUCTEM YPaBHEHHUH U UX PEIICHHE C TTOMOIIBIO 0OpaTHOW MaTPHIIBI
4. OcHOBHbIE MOHATUA M onpeneneHus. Onepalnnyu CIOXKEHUS BEKTOPOB,
BBIYMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uucio. lIpoexuns BekTopa Ha
oCb. JIeKapTOBBI MPSAMOYTOJIbHBIE KOOPAMHATBI BEKTOpa. CKAIAPHOE, BEKTOPHOE
Y CMEIIAHHOE NPOU3BEICHNS BEKTOPOB, UX ONPEIEIICHUs], CBOMCTBA, BBIPAKCHUE
yepes KOOPAUHATHI.

5. TloHsiTHE O KOMILUIEKCHOM 4Hcie. AnreOpandeckas, TPUrOHOMETpUYECKas 1
nokasaTesibHasi JOpMbI KOMIUIEKCHOTO 4yuciia. Onepanuu HajJ KOMIUIEKCHBIMU
yuciaaMu. Bo3BeneHHEe KOMIUIEKCHOTO 4YHCIa B HATypalbHYIO CTEIEHb H
U3BJICYEHUE KOpHS W3 KOMIUIEKCHOro uuciia. @opmynsl Myaspa u Oiinepa.
KomnnekcHble QyHKIIUHN 1EHCTBUTEIBHOTO IIEPEMEHHOTO.

6. JlekapToBa mpsAMOYyroyiibHas CHCTEMa KOOPJIMHAT Ha IJIOCKOCTH U B
npoctpancTBe. [IpeoOpa3oBaHue cucTEM KOOpAMHAT MpU  MapajlIeIbHOM
NepeHoce Ocell U MOBOPOTE Ocel, oOui ciydail mpeodpazoBanus. [lonstue o
MOJISIPHOM CUCTEME KOOPAMHAT.

7. Pa3nuuHbple BUABI ypaBHEHUS NPSIMOM Ha IUIOCKOCTH: C YIJIOBBIM
KO3 PUIIMEHTOM, MPOXOAAUIEH Yepe3 ABE TOYKH, YEpe3 TOYKY B 3aJaHHOM
HaIlpaBJIEHUH, B OTPE3Kax Ha OCSAX, HOPMAJIbHOE, o0uiee. YTojl MEeXAy ABYMs
IPSAMBIMH. Y CJIOBHE NApPAJUIEIbHOCTH, NEPIEHAUKYIAPHOCTH, COBIAJAEHUS ABYX
IPAMBIX. BBIYUCIIEHUE PACCTOSHUN OT TOYKHU 0 IPSIMOM.

8. VYpaBHeHuE MJIOCKOCTH B BEKTOpHOM BHje. OOIiee ypaBHEHHE IIOCKOCTH,
HOpPMAaJbHOE YypaBHEHHE. PaccTosHHME OT TOYKM 10 IUIOCKOCTH. YTOJ MEXKIY
JIBYMs INIOCKOCTSIMU. Y paBHEHHUE IJIIOCKOCTH, IPOXOAALIEH YEPE3 TPU TOUKHU

9. BpIBOJ KaHOHMYECKUMX YpPaBHEHUH OKPYXHOCTH, 3JUIMIICA, TMIEPOOJBl U
napaboJibl HA OCHOBE OIPEAETICHUS] KPUBBIX KaK T€OMETPUYECKOTr0 MECTa TOUEK.
HccnenoBanue Gopmbl KPUBBIX MO YPABHEHHUIO.

10. [ToBepxHOCTH BpalIeHUs, MNWJIMHAPUISCKUE TOBEPXHOCTH, KOHUYECKHE
IIOBEPXHOCTH. BBIBOA ypaBHEHMI Ha OCHOBE ONPEACIECHUS TMOBEPXHOCTH.
[ToBepxHOCTH BTOpOro mopsiaka: cdepa, >SIUIMICOUJbBI, TUIEPOOTIOUIbI,
napabosouibl. BeiBosl ypaBHEHUH U HcciieoBaHuE (OPM MOBEPXHOCTH.

11. JleiictButenbHbie  uKcia. [lOCTOSIHHBIE W TMEPEMEHHBIE  BEJIUYMHBI.
AOcoiroTHasA BelIWYMHA IEWCTBUTEILHOIO YHCIa U ee cBoucTBa. lloHsATHe O
byHKIIMOHAIBHON 3aBUCHMOCTH. (OO0jacTh 3agaHusd W 00JacTh HM3MCHCHUS
yucinoBor (yukmuu. Krnaccubukamus ¢GyHKumd mo crnocoOy 3alaHus |
XapaKTEPHBIM CBOMCTBAM.

12. YucnoBast mocneaoBaTeNbHOCTh U ee mpenen. llpenen gpyHkuuu B TOUKe,
OJTHOCTOpOHHUE npeaensl. [Ipenen pyHKIMN Npu HEOrPAHUYECHHOM YBEJINYCHUH
aprymenTa. beckoneuHo Manble H 6€CKOHEUHO 00Jblre BeTnYuHbl. OCHOBHBIE
TEOPEMBI O Ipeaenax.
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13. IlepBbIii U BTOPOM 3amMeuaresibHbIC TpeAeibl, X BBIBOA. Uucio Jilepa,
HaTypajdbHble  Jorapupmbl, runepoonuyeckue  ¢yHkuuu. CpaBHEHHE
OECKOHEYHO MaJIbIX BEJIMYHMH U SKBUBAJICHTHbIE OECKOHEUHO MaJIble BEJIMUMHBI.
14. HenpepbsIBHOCTh (YHKIIMU B TOYKE U HA oTpe3ke. CBOMCTBA HEMPEPHIBHBIX
¢bynkuuii. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIMAX: TeopeMbl Koiu u
Beliepmpacca.

15. [lpousBonnas ¢yuknuu. OmnpenencHue MpoU3BOAHOM (yHKIUH, €€
F€OMETPUUYECKUN U MEXaHUYECKUN CMBICII.

16. [IpaBuia BHIYHCICHUS TPOU3BOAHON: IPOU3BOIHAS CYMMBI, IPOU3BEACHUSA,
YacTHOTO.

17. Cnoxnas pyukims u e€ nuddepeHImpoBanme.

18. O6partnas ¢pynkuus u e€ nuddepeHIpoBaHHe.

19. TlpousBoiHbIE HESIBHOM U MapaMeTPUIECKON (QYHKIIUU.

20. [Tonsatue o nmuddepennuane QyHKIMA OJHOW HE3aBUCUMOU IEPEMEHHOM,
€ro TeOMETPUUYECKUN CMBICIL.

21. llpunoxenue nuddepenHmana K mMpuOIMKEHHBIM BBIYUCICHUAM 3HAYCHUN
byHKIUH.

22. OnpezneneHue  NPOU3BOAHONM  (PyHKIMH, €€  TIEOMETpPUUYECKUH U
MEXaHW4eCKui cMmbici. [IpaBuna BBIYMCIEHUS TMPOU3BOAHON: IPOU3BOIHAS
CyMMBI,  Mpou3BeneHHs, 4acTtHoro. CioxHas  QyHKIMS U ee
mupdepenuupoBanue. OOpatHas ¢GyHkuuss u  ee AuddepeHuupoBaHHE.
3amevaHue O CBSI3M HEMPEPBIBHOCTU (QYHKUHMHU U €€ TUudPepeHrnpyeMoCTH, O
CYILIECTBOBAHUU MPOU3BOIHOM.

23. Ilonstue o muddepennmane GyHKIUN OJHOW HE3aBUCUMOW IMEPEMEHHOM,
ero reomerpuyeckuili cmbicia. CpoiictBa muddepennmana. [lpunoxenue
muddepennnana K npuOIMKEHHBIM BRIUUCICHUSIM 3HAUCHUN (PYHKITUU

24. TIpousBoansie u AudhepeHIuaIbl BHICIINX MOPSIIKOB.

25. @opMynupoBKa W JokazatenbcTBO Teopem {Depma, Poms, Jlarpamxka.
['eoMeTprUeCKHnil CMBICI TEOPEM.

26. [lepBooOpa3Hass W HeONpeeICHHBIM HMHTETpasl. 3ajaddd, MNPUBOISIINE K
MOHATHIO TepBooOpazHor (yHkiuu. Teopema o0 mepBOOOPa3HBIX (DYHKITUSIX.
Onpenenenue HeompeaesleHHOro wuHrerpana. (CBOHCTBA HEONPEAEIEHHOTO
uHTerpaia. Tabnuiia UHTErpagoB HEKOTOPBIX (PYHKIIHA.

27. CriocoObl BBIUMCIICHUS MHTETPAJIOB: a) HEMOCPEACTBEHHOE HHTETPHUPOBAHUE
nyTeM  npeoOpa3oBaHMsl  MOABIHTErpaibHOM  QyHKuuu; 0)  cnocod
WHTETPUPOBAHUS IPOU3BEAEHUS IO YACTSIM.

28. naterpupoBanune panuoHaNbHbIX GyHKIUH. [loHsATHE 00 >IEMEHTapHBIX
Ipo0sIX LILILIV - tunos. WHTerpupoBaHue 3JIEMEHTAPHBIX JApPOOEi.
WuTerpupoBanre HEMpaBUILHOW pallMOHANIBHOW JpOOHU: BBIICICHUE 1ETIOU
YaCTH W Pa3NIOKECHHUE MPABUIBLHON pallMOHAIBHON APOOM B CYMMY MPaBHIIBHBIX
panoHanbHbIX apooeit L1111V tumos.

29. OnpeneneHHBIA  WHTETpaJl W €ro CBOWCTBA. 3agadya o  IUIOIIQIH
KpUBOJIMHETHON  Tpanenuu. OnpeneneHue  UHTErpajga Kak — Ipejaena
UHTErpaJibHbIX CyMM. Teopema o cymiecTBoBaHMM uHTerpaia. ColicTBa
WHTErPaJIOB.
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30. OcHoBHas TeopemMa W OCHOBHasi (popMylia HMHTETrpaJbHOTO HCUHMCIICHUA.
[IpouzBonHas wuHTerpana no BepxHemMy npeneny. Popmyna HeroToHa-
Jleitbuuma.

31. MeTo/1bl 3aMEHbI IEPEMEHHOW U MHTErPUPOBAHUS TPOU3BEAEHUS 10 YACTSIM.
32. 'eoMeTpuyecKre MPUIIOKEHUS: BBIUMCICHUS IUJIOMIAJeH TUIOCKUX (Uryp B
JIEKapTOBOM M MOJIIPHOM CUCTEMax KOOPJMHAT, JUIMH AT KPUBBIX, 00BEMOB TEI
Y IUIOLIAJIEN TOBEpXHOCTEN BpauleHus. [IpuinoxkeHuss K 3agadyaM MEXaHUKH:
BBIYHCIICHUE KOOPJWHAT IIEHTPA TSHKECTH TUIOCKOW KPUBOHM U TUIOCKOU (DUTYPHI.
Pabora cuibl.

IIpumep sx3amenayuonnoco burema:

MUWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHU
POCCUNCKOU ®EJEPALINU
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIBLHOE YUPEIKICHUE
BhICIIETO 0Opa3zoBanms «CapaToOBCKUH TOCYAapCTBEHHBIM YHUBEPCUTET T€HETHUKH,
OMOTEeXHOJIOTHH M nH)XeHepun nMenn H. Y. BaBuosay
Kadenpa «O6meobpazoBareabHble TUCIUILIAHBI»

9K3AMEHAL[I/IOHHI)H71 BUJIET Ne3
no pucruruinie «MatemaTuka (0a30BbIil YPOBEHbB)»

=

AcumnTotsl rpaduka QyHKIUH.

Tabnuia npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUN

3. IlpenmpusiTee BHITyCKAeT TPH BHUIA IPOAYKIIMH, UCTIONB3YsI CHIPhE TPEX
BUJIOB. Pacxo/1bl KaXX/10T0 TUIIA CHIPbS 110 BUJAM IPOIYKIMHU U 3a1achl
CBIPbSl Ha MIPEANPUATAN JaHbl B Ta0aune. Onpenennts 00beM BBITYCKa
NPOAYKIMHU KaKJI0OTO BUJIa IIPH 33/JaHHBIX 3aIlacax ChIpbs (31€Ch U Aajiee,
pacyeT BeAeTCs B YCIOBHBIX eAuHUIAaX). COCTaBUTh MATEMATHYECKYIO
MOJIEJIb BBINTYCKA NPOAYKUHH. [10ydeHHYI0 cCUCTeMyY JIMHEWHBIX YPAaBHEHUN
pemuth MeTosioM Kpamepa. (otBet: 150; 250; 100).

N

Pacxon ceipbs 110 BUAaM 3anac
Bun ceipbs TIPOYKITUH, KI/H3]T. CBIPBA,
1 2 3 KT
1 6 4 5 2400
2 4 3 1 1450
3 5 2 3 1550
JlaTa
3aB.kadenpoit B.H. Byiinos
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4. MeToau4yeckue MaTepuaibl, onpeaessiioiye nNpoueaypbl OHeHUBAHUS
3HAHUM, YMEHUI, HABBIKOB U (MJIM) ONbITA AESATEJIbHOCTH,
XapaKTepU3yINUX 3Tanbl GOPMUPOBAHMA KOMIIETEHLMIA

4.1 Ilpouexypbl OLleHNBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (MJIM) ONBITA AeATeJIbHOCTH

KonTpons pesynpTaToB 0Oy4eHHS OOYYarONIMXCsl, O3TAallOB W YPOBHS
dbopMUpOBaHUS KOMIIETEHIIUHI MO JUcHUILUIMHE «MaTtematrka (0a30BbIi YPOBEHD)»
OCYILECTBIISIETCS YEPE3 MPOBEJCHUE TEKYIIETO, BEIXOAHOTO KOHTPOJICH U KOHTPOJIS
CaMOCTOSITEIbHON pabOThI

@opMBbI TEKYILIETO, MPOMEKYTOUHOTO M HTOTOBOTO KOHTPOJIS, MOPSIOK
HA4YMCJICHUs] OaJIOB U (POHJIBI KOHTPOJIbHBIX 3aJaHUM ISl TEKYLIEro KOHTPOJIS
paspabaTeiBatoTcs  Kadeapod ucxoAs U3 cHenU(UKU  JIUCHUIUIMHBI, U
YTBEPKJIAlOTCS Ha 3acejaHuu Kadeapsl.

4.2 Kputepum oueHKH 3HAHWI, YMEHHI1, HABBIKOB U (MJIM) ONbITA
AeSITeJIbHOCTH, XaPAKTEePHU3YOIIUX TaNbl (POPMUPOBAHUA KOMIIETCHUIM B
npoiuecce 0CBOCHUSI 00pa30BaTeJbHON MPOrPaMMbl

Omnucanue mKajbl OLICHUBAaHUsA OJOCTHKCHUA KOMHeTeHHI/Iﬁ 10 AUCHUITIINHE

IpUBEAECHO B Ta0IMIE 6.
Tabnuua 6

YpoBeHb
OCBOCHUS
KOMIIETEH
015051

OTMmeTKa 1Mo NATHOAITEHON CUCTEME
(mpomexyTo4Has aTTecTarus)™

Omnucanue

8bICOKULIL

«OTJIHUYHO»

«3a4YTCHO»

«3a4TEHO
(OTTIUYHO)»

OO6yuaronuiics
OOHaApyXHUJ BCECTOPOHHEE,
CUCTEMATUYECKOE u
riyooKoe 3HaHHEe Y4eOHOTO
Marepuaia, ymMeeT cBOOOIHO
BBITIOJTHSTh 3aJlaHus,
MPETyCMOTPEHHbIE
IIPOTPaMMOM, YCBOWII
OCHOBHYIO JIUTEpATypy U
3HAKOM C JOIIOJHUTEILHOU
JUTEpPaTypOu,
PEKOMEHI0BAaHHOU
nporpammoii. Kak mpasuio,
oOydJaronuiicss  MposIBISET
TBOPYECKHE CIOCOOHOCTH B
MOHUMAHUHU, W3JOKECHUU U
WCITIOJIb30BAaHUU MaTepHalia

oazoewnlil

«XOopomIo»

«3a4YTCHO»

«3a4TEHO
(xopo1io)»

OOyuaromuiics
OOHapy>XWUJI TIOJIHOE 3HAHUE
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YpoBeHb
OCBOEHUS
KOMIIETEH
105051

OTMmeTKa Mo MSATHOATUTBHON CHCTEME
(mpoMexyTo4Hasi arTecTarus)™

Onucaunue

y4eOHOTO MaTtepuaia,
YCIICIITHO BBITIOJTHSIET
PeyCMOTPEHHBIE B
nporpamMme 3aJaHus, yCBOMII
OCHOBHYIO JUTEpaTypy,
PEKOMEHI0BAaHHYIO B
nporpamMmme

nopo2oeusl

u

«YIOOBJICTBO
PHUTCIIBHO»

«3a4TCHO»

«3a4TEHO
(Y1oBIE€TBO
PHUTEIIBHO)»

OO6yuaroiuiics
OOHApYXKHUJT
OCHOBHOT'O
Marepuaia B
HE0OXOAUMOM TUTST
JanpHelmen — yueObl |
npeacTosiniell  padoThl MO
npodeccuu, CrpaBisieTcs ¢
BBITIOJTHEHUEM
MPaAKTUYECKUX
MPEayCMOTPEHHBIX
MpOrpaMMOi, 3HAKOM C
OCHOBHOM JIATEPATYPOH,
PEKOMEHI0BAaHHOMN
MPOTPaMMON, JOMYCTHII
MOTPEIIHOCTA B OTBETE Ha
AK3aMEHE u npu
BBITIOJTHEHUU
AK3aMEHALIMOHHBIX 3aJaHuM,
HO oOJnagaer
HEOOXOJIMMBIMU ~ 3HAHUSIMU
I UX YCTpaHEHUs TOJ
PYKOBOJICTBOM
npenojaBaTess

3HAHUS
y4eOHOT0
00BeEME,

3aJIaHUH,

«HEYJIOB-
JIETBOPU-
TEILHO»

«HEC
3a4TCHO»

«HE
3a4TCHO
(HeyoBIeT
BOPUTEIIHH
0)»

OO6yuaronuiics
oOHapyxuia  mpoOensl B
3HAHMSIX OCHOBHOT'O
y4e0HOTO MaTepuaia,
JOTYCTUJ TIPUHITUTIAATIEHBIC
OMMOKK B  BBINOJHECHUN
MIPETYCMOTPEHHBIX
MPOTrpaMMON TIPAKTUYECKUX
3aJaHMH, HE MOKET
MIPOJIOJDKUATE OOyUYCHHE WIIN
MIPUCTYTIHUTH K
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YpoBeHb | OTMeTKa MO MATUOAIITFHONM CUCTEME Omnwucanne
OoCBOEHHUS | (mMpOMeXyTOoUHas arrectarus)™®

KOMIIETCH

TUH
npodeccuoHanbHOM
JeSITEITLHOCTH 1o
OKOHYaHUU
oOpa3oBaTenpHON
OpraHu3alHH 0e3
JIOTIOJTHUTEIILHBIX 3aHSATHIH

* - (opma TPOMEKYTOUHOW aTTECTallMd B CEMECTPE OIpEAeseTCs B
COOTBETCTBHH C TabJUIIeH 2 pabouei mporpaMMbl JUCITUTIIMHBI (MOTYIIs)

4.2.1. Kputepuu OlleHKH YCTHOTO OTBETA NPH MPOMEKYTOYHOM aTTeCTAIUN

[Ipu oTBeTe Ha BONPOC 00YUAIOIIUNCS TEMOHCTPUPYET:

3HAHMA: O CNoOcoOax u Memooax CamoOp2aHUu3ayuu camoodpaz08anus 8
pamkax oceoeHus oucyuniunvt Mamemamuka (6a308viii ypogeHv);, 006 OCHOBHLIX
3aKOHAX MAMEMAMUKU.

YMEHUSI: UCHONIb308AMb MAMEMAMUYECKUll annapam 6 NnpaKmuieckoll
oesimenbHOCmU, NPoU3B00UmMb pacyemvl NO U3BECHOMY ANCOPUMMY, 3a0a6ambs
B0NPOCHL NO U3VYEHHLIM MeMaM, CPAGHUBAMb NO AHANO2UU ANICOPUMMbL PeUleHUs
NPaKmMu4eckux 3a0au.

BJajleHHe HABBIKAMM:  MemooamMu  NOCMPOEHUs U  pearu3ayuu
mamemamudeckux mooenei 0N peuleHus HAYYHO-UCCAe008AMENbCKUX 3a0al,
noémopenuemMm CMaHoapmHol Nnpoyeodypvl peuleHUus Munosvlx MamemamuiecKux
3a0a4 N0 UBVHUEHHBIM — MeMaMm,  HNPUMEHEHUeM  Memoo08  NOCMPOEHUs.
mMamemamudeckux Mmooeneu U uHmepnpemayueu NONYUEHHLIX pe3)Ibmamos;
UCNONIL308AHUEM NOTYYEHHBIX 3HAHULL K U3YUEeHUI0 C1e0YIouWUX OUCYUNTIUH KYPCd.

Kpurepuu OLEHKH

OTJINYHO 00yYaroIuics 1eMOHCTPUPYET: BCECTOPOHHEE, CUCTEMaTHYECKOE
U T1yO00KO€e 3HaHue yueOHOro MaTepHaia, yMeHue CBOOOIHO
BBIITOJIHATH PAKTUYECKUE 33/IaHHUsL, IPEAYCMOTPEHHBIE
IIPOrpaMMOH, YCBOUBILHKM OCHOBHYIO JIMTEPATYPY U 3HAKOMBIH C
JIOTIOJIHUTEIBHOM JINTEPaTypOi, PEKOMEHIOBAHHON IPOrPAMMOM.

X0po1Io oOyJaroImuiicss JAEMOHCTPUPYET: IIOJHOE 3HaHUE Yy4eOHOro
MaTepuaiia, YCHEIIHO BBIMOJNHSIONIMNA TPETyCMOTPEHHBIE B
nporpaMMe NpaKkTUYEeCKHE 3aJjaHus, YCBOMBIIMI OCHOBHYIO
JTUTEpaTypy, PEKOMEHIOBAaHHYIO B mporpamme. OOyuarommiics,
MOKa3bIBaET CUCTEMATHUYECKUI XapakTep 3HaHUH MO TUCIUILIMHE
U CcrmocobeH K UWX CaMOCTOSITEIbHOMY  TIOMOJHEHUIO H
OOHOBJICHMIO B XOJ€ JaibHeimed ydeOHOH paboTel U
poheCCUOHAITBHON JEATETHHOCTH.

YAOBJIETBOPHUTEIbHO oOyuaromuiics JIEMOHCTPUPYET: 3HAHUA OCHOBHOI'O
y4eOHOTro MaTtepraga B 00bemMe, HEOOXOIUMOM ISl JaJIbHEHIIIeH
yueObl U TPEACTOAIIeH paboThl O MPOQPECCHH, CIPABISIETCS C
BBITIOJTHEHUEM  TMPAKTHUECKUX  3aJaHul, MPEAyCMOTPEHHBIX
MIPOrpamMMoOH, 3HAKOM C OCHOBHOM JIUTEPATYpO,
PEKOMEHI0BAaHHON TPOTPaAMMOM.
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Hey/JIOBJETBOPUTEJIBHO | OOydJaroUuiicad IeMOHCTPUPYET: NpoOebl B 3HAHUAX OCHOBHOI'O
y4eOHOro MaTepuala, JOMYCKaeT MPUHIUMNHAIbHBIC OIIMOKH B
BBIMIOJIHEHUM  NPAKTHMYECKUX  3aJaHUl, IMPeayCMOTPEHHBIX
IIPOrpaMMON.

4.2.. Kputepnu oueHKH BbINIOJTHEHUSI KOHTPOJBHBIX (CAMOCTOSATEIbHbIX)
paodor

[Ipu BBINIOJIHEHUHM KOHTPOJIBHBIX (CAMOCTOSATENBHBIX) Pa0OT 00yYarOIIUiCs
JEMOHCTPUPYET:

3HAHUSI: 0 Cnocodax u Memooax CamoopeaHu3ayuu camooopazo8anus 6
pamkax oceoeHusi oucyuniunvl Mamemamuka (0a3086vlil yposeHv), 06 OCHOBHLIX
3aKOHAX MAMeMamuKuy.

YMEHUSI: UCHONIb308AMb MAMEMAMUYECKUl annapam 6 npaKmuieckoll
oesimenbHOCmuU, NPoU3B00UMb pacyemovl NO U3BECMHOMY ANCOPpUMMY, 3a0a6ambs
B0NPOCHL NO U3VUEHHBIM MEMAM, CPAGHUBAMb NO AHALOUU ANICOPUMMbL DeUleHUs
NPAKMu4eckux 3a0au.

BJajleHHMe HABBIKAMM:  MemooamMu  NOCMPOEHUs U  pearu3ayuu
mamemamudeckux mooenei Oni peuleHus HAYYHO-UCCAe008aMENbCKUX 3a0al;
no8mopeHuemMm CmMaHoapmHol Nnpoyeodypvl peuleHUus Munosvlx MamemamuiecKux
3a0a4 N0 UBVHYEHHBIM — MeMAaM,  HPUMEHEHUeM  Memoo08  NOCMPOEHUs.
mamemamuieckux Mmooejel U unmepnpemayuel NOJNYYEeHHbIX pe3Yibmamos;
UCNONIL30BAHUEM NOTYYEHHBIX 3HAHUL K U3YUEeHUIO CIe0YIOWUX OUCYUNTIUH KYPCd.

4.2.2. Kputepuu OlleHKHU BBINIOJHEHHSI KOHTPOJbHBIX (CAMOCTOATEIbHbBIX)
pador

OTJIMYHO 00yyaroLuics JeMOHCTPUPYET: BBICOKUI PE3YIbTaT, OTBETHII
IIPaBWJIBHO U B Pa3BEPHYTOM BHUJIE€ HA BCE TEOPETUUYECKUE
(TIpaKTHYECKHUE) BOMPOCHI, HE TOMYCKAET OMIHOOK B OTBETE NPHU
pEeLICHUU KOHKPETHOM 3aa4H.

X0po1Io o0yyaroImuicss AEeMOHCTPUPYET: XOPOIIMH pe3yibTaT, OTBETHII
MIpaBWJIbHO Ha BCE TEOPETUYECKHUE (MMPAKTUYECKUE) BOIPOCHI, HO
B KpaTkoil ¢opme, 1100 AOMYCTUI OJHY OIIMOKY B OTBETE NP
pELICHNN KOHKPETHOM 3aJauH.

YAOBJIETBOPUTEIbHO oOyuaromuiics JIEMOHCTPUPYET: YAOBJIETBOPUTEIbHBIN
pe3}’J'II)TaT, HpaBI/IJ'[BHO OTBCYACT TOJIBKO HA 4AaCTh ITOCTABJICHHBIX
TeopeTudeckre (MpaKTHUeCKHe) BOIMPOCOB TIPU  PEIICHUU
KOHKPETHOW 3a7a4H.

HEY/I0BJETBOPUTEJIbHO | O0yJaroLuiics JIEMOHCTPUPYET: HEYJIOBJIIETBOPUTEIbHBIN
pe3ysibTaT HE OTBETUJ Ha IIOCTaBJIEHHbIE TEOPETUYECKUE
(mpakTHUECKHE) BONPOCHI MM OTBETUIJI HEMPABUIIBHO.

4.2.4. Kputepuu OlleHKHU BBHINOJHEHHUS] TECTOBBIX 3aIaHU I

[Ipu BBINOTHEHUH TECTOBBIX 3aIaHUIN 00YyYaIOIIHICS JEMOHCTPUPYET:

3HAHMA: O CNOCoOax U Memooax CamoOp2aHUu3ayuu camoodpaz08anus 8
pamkax oceoenusi oucyuniunvl Mamemamuka (06a306vlil ypoeeHv), 06 OCHOBHLIX
3AKOHAX MAMEMAMUKU.

YMEHHUSI: UCHONIb306AMb MAMEMAMUYECKUU annapam 6 NnpaKmuieckou
oesmenbHOCmU, NPOU3800UMb PACYEmbl HO U38ECTHOMY AN20PUMMY, 3a0a8amby
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BONPOCHL NO UZYUEHHBIM MEMAM; CPAGHUEAMb NO AHANO2UU ANZOPUMMbL peUlen s
NPAaKMUuYecKux 3a0ad.

BJaJieHHEe HABBIKAMH: Memooamu  NOCMpOoeHus U peanusayuu
MamemMamuyeckux Mmodeneii 0N Peuwenus, HayuHo-UCCIe006amensCKux 3a0ady;
noemopenuem cmarOapmHoll npoyeoypbl peuteHus Munosolx Mamemamuieckux
3a0au MO UBYUEHHLIM — MEMam; — MPUMEHEHUeM — Memoo0o§  NOCMPOEHUs
Mamemamuyeckux mooeneil U uHmepnpemayuel NOoNyYeHHblX pe3ynemamos;
UCHONB306AHUEM NONYUEHHBIX SHAHULL K UZYHEHUIO CNeOYIoUUX OUCYURIUH KypCa.

KpHTepHH OlIeHKH BBINOJIHEHHS TECTOBBIX 3a1aHUH

OTJIHYHO 0Gyqaronuiics AEMOHCTPUpPYET: OTJIMYHbIC 3HAHAA U OTBEUACT HA
TecToBbIe 3a1anus B npezenax 86%-100%.

X0pomIo 0byvaromuiics IeMOHCTPHPYET: XOPOLINE 3HAHHS U OTBEYACT Ha
TecTOBbIE 3a/1aHus B npeneiax 74%-85%.

Y0BJIETBOPHTEILHO 00y4aromuiics JeMOHCTPUPYET: YAOBISTBOPHTENbHBIC 3HAHUA 1

OTBeYaeT Ha TECTOBBIC 3a1aHus B mpezenax 60%-73%.

HEY/I0BJIETBOPHTEALHO | O0yJAIOIIMIICS IeMOHCTPHPYET: HEYIIOBJIETBOPUTENLHBIE 3HAHHS
M OTBeYaeT Ha TecTOBBIE 3aanus Hike 60%.

" 7
Paspabomuux: doyenm, Kouezaposa O.C. /47‘%/
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