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npouecce ocsoenust OITOII

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

B pesynbraTe uszydyeHus AUCHUILUIMHBI «MaTtemaTuka (0a30BbIii YPOBEHB)»

oOyuatomuecsi, B coorBerctBuu ¢ ®I'OC BO mo mporpamme OakanaBpuara
20.03.01 TexnocdepHas 6€301maCHOCTb, YTBEP>KJICHHOTO IPUKa30oM MUHHCTEPCTBA
obOpazoBanust U Hayku P® ot 25.05.2020 r. Ne680, dopmupyror cremyromuue

KOMIIETeHIINH, yKa3aHHbIe B Tabnure 1.

Tabmuna 1
®opMHupOBaHHE KOMIIETEHUMI B poLecce U3y4eHUs JUCHUIIMHBI
«MaremaTuka (0230Bblil ypOBEHb)»
Komnerennus CrpykTypHbIE Oransl Buneb! 3anaTHIA OneHouHsle
Kon HaunmenoBanue JJIEMEHTHI ¢dhopmupoBan JUISL CpeAcTBa s
KOMIIETCHIIUH (B us (hopmMupoBaHws OLICHKU YPOBHS
pe3yiabTaTe KOMITETEHIIMHM | KOMIIETEHIUU | CHOPMUPOBAHHOCTH
OCBOCHHUS B IIpoI1Iecce KOMITETCHIIHT
JUCLUTUIUHBI OCBOEHUS
oOyyJaronui OI1OII
JIOJDKEH 3HaTh, (cemecTtp)
YMETb, BIAJIETh)
1 2 3 4 5 6
VK-1 Cnocoben 3HAET: OCHOBHbIE 1 Jlexnnwy,

Ocyux;ecmﬁﬂﬂmb 3dKOHbl MMPAKTUYCCKUC KOHTpOJ'[LHbIe pa6OTBI

MamemamuKu: 3aHATHS, 1-11
NOUCK, o

o JUHEUHOU aﬂee6p u CaMOCTOATCIIbHAsA CaMoCTOSTCIBHBIC

Kpumuieckuu 6eKmopHOTL, pabota pabotsr 1-6
ananu3 u AHATUMUYECKOU
cuHmes ceomempuu Ha
ungopmayuu, NIOCKOCMU U 6

npocmpancmee,
NPUMEHAMb

- Havana

CucmemHolu mamemamudecKkozco
nooxo0 01 ananusa;
peuienus ymeer:
NOCMABLEHHBIX | npoussodums
3a0ay pacuemnl no

uszeecmmomy

aneopummy;

3a0a8amo 8ONPOCHL
N0 U3VHEeHHbIM
memam,
CPasHUBaAMb NO
anano2uu
aneopummol
peuteHus
NPAKMUYECKUX
3a0ay

BJajeeT
noemopenuem
CManoapmuou
npoyeodypul peueHus
MUROBbIX
Mamemamuieckux
3a0a4 no uzy4eHHovIM
memam,




UCNONIb3068AHUEM
NONYYEHHBIX 3HAHUTI
K U3VYEHUIO
CReOVIOuuUx
OUCYUNIUH Kypca

Komnerenmust YK-1 — takke popmupyercs B X07€ OCBOSHUS JUCIMILINH:
[lpuknagHas MaremMaThka B cucrteMax Oe3omacHoctH, Dusmka, WmxeHepHas
¢uzuka, Xwumusg, OCHOBbl Hay4dHbIX HCCJIEIOBaHUI B TeXHOC(hepHOH
oesomacHoctH, Teopermyeckas MexaHuka, CONpOTUBIEHHE MaTEpUAJIOB,
O3HakoMuTenbHas mpakTuka, HayuHo-uccienoBatenbckas pabora (IoJyuyeHue
NEPBUYHBIX HABBIKOB HAy4HO-HCCIEAOBaTEIbCKOM pabotsl), IloaroroBka

MPOLIEType 3aIIUTHI U 3aIUTa BBITYCKHONW KBATHU(UKAIIMOHHON paOOTHI.

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

Tabmuma 2

Hepequb OLCHOYHLIX CPEACTB

Ne HaumenoBaunue
/T | OLIGHOYHOTO CPEJICTBA

Kparkas xapakrepucruka
OLICHOYHOI'O CPEJCTBA

IIpencraBnenue OLEHOYHOTO
cpeactea B OM

1 KOHTPOJbHAS paboTa

CPEZACTBO NMPOBEPKU YMEHUH
MPUMEHSATD TOTyYCHHBIC 3HAHUA
JUIS peIIeHNS 3a1a4
OIIPEIETICHHOTO THIIA 110 pa3elry
WU HECKOJIBKUM pasJeiaM

KOHTPOJIbHBIX pa6OTLI 1o
BapuaHTaM

2 TECTUPOBAaHUE

METOJl, KOTOPBIA II03BOJISAET
BBIIBUTh YPOBEHb 3HAHUM, YMEHUI
¥ HaBBIKOB, CIIOCOOHOCTEH U
JIPYTHUX Ka4eCTB JINYHOCTH, a
TaKXKe UX COOTBETCTBUE
OIpENENEHHBIM HOPMaM ITyTeM
aHaJIM3a CrIocO00B BBHITIOIHEHHMS
o0ydJaromumucs psiia
CHELHANbHBIX 331aHUil

0OaHK TECTOBLIX 3aJaHUH

3 caMocTosATeNbHas paboTa

caMoCToOsITeNIbHAs paboTa
00y4aronIerocsi — 3T0 Takas ero
JIeSITeNIbHOCTh, KOTOPYIO OH
BBINOJIHAET Oe3
HEMOCPE/ICTBEHHOTO Y4acTHs
NpernoiaBares, HO M0 ero
3aJJaHUIO U TI0J1 €r0 HabJII0ICHUEM.
OOGyuarontuiicsi, 06JaAar0IIHIA
HaBBIKAMH CaMOCTOSTEIBHOM
paboThI, akTUBHEE U TITyOXKe
ycBaWBaeT y4eOHbIH MaTepual,
OKa3bIBACTCSA JIy4YIlIe
HO/ATOTOBJICHHBIM K TBOPYECKOMY
TPyay, K caMOOOPa30BaHUIO U
MPOJIOJDKCHUIO yIeOBl.

CaMoCTOsTCIbHEIS pa6OTH 10
BapuaHTaM

4 YCTHBII OIIpOC

METOJ] KOHTPOJIS, TO3BOJISIOIINNA
HE TOJIBKO OIIpalunBaTh U
KOHTPOJHUPOBATH 3HAHUSA
oOygaromuxcs, HO M cpasy ke
TMOIIPABJIATH, IOBTOPATH U
3aKpeIuIsATh 3HAHWS, YMEHUS U
HAaBBIKH.

6aHK BOTIPOCOB




IIporpaMmma oneHMBaHUSI KOHTPOJIUPYEMOii TN CHUTLTHHBI
«Marematuka (0a30Bblil YPOBEHb)»

Ko
KounTponupyembie A .
Ne A3 EITBI KOHTPOJIUPYEMOI HanmenoBanue
n/m p KOMITETEHINH (WU OLICHOYHOT'O CPEJICTBA
(TeMBI JUCITUTIITUHBI)
€€ YacTH)
1 2 3 4
1 | JIuneitnas anre6pa Kontponbnas padora Nel
YK-1
CamocrosrenbHas padora Nel
2 | Bekropnas anrebpa | YK-1 KontponbHas padota No2
CamocrositenbHas padora Ne2
3 | AHanutuyeckas YK-1
KonTposnbnas padorta Ne4d
TeOMETPHUS Ha
CamocrositensHas padora Ne3
TJIOCKOCTH
4 | BBenenue B aHanu3 VK-1 Konrponbnas padorta Ne 5, 6, 7
CamocrositenbHas pabora Ned
5 | Juddepenmmanproe | YK-1 Kontponbnas padota Ne §, 9
UCYHCIICHUE CamocTtosrenbHas pabora Ne5
6 | UaTerpamsHoe VK-1 Kontponbnas padora Ne 10
HCUHCIICHUE CamoctosrenbHas pabota Neb

Onucanue nmokaszarejied 1 KpuTepueB OLEHUBAHUSA KOMIICTEHUMH 110
aucuuiuinHe «MaremaTuka (0a30Bblil YPOBEHb)» HA PA3JIMUYHBIX ITANAX UX
(¢popmupoBanus,
ONHMCaHHe IKAaJ OLeHUBAHUSA

KO,I[ HJ'IaHI/IpyeMBIe ITokazarenu u KPpUTCpUH OLICHHUBAHUSA PE3YJILTATOB O6y‘~IeHI/I$I
KOMIIETEHIIN pe3yJIbTaThl HIKE IIOPOrOBBIA | NMPOJABUHYTHIN BBICOKUI
U, TaIbl oOy4deHus MIOPOTOBOTO yYpOBEHBb YPOBEHb YPOBEHBb
OCBOEHUS YpOBHS (ynosnerBopu (xoporo) (oTIHMYHO)
KOMIICTCHII (HGYI[OBJ'IGTBOPI/I TCJ'ILHO)
u TEJIHLHO)
1 2 3 4 5 6
VK-1 3HAET 0 cnocobax | oOydarouuiics He loOyJaromiics loOyuaromuiics loOyJaromics
1 cemect U Memooax 3HAET 3HAYUTENBHON  [IEMOHCTPHPYET ITeMOHCTpUpyeT ITEMOHCTpHpYET
p camoobpaszosanys | HACTA TPOTPAMMHOTO  BHAHHS TOTHKO BHaHHE MaTepuaa, HeBHAHHE OCHOBHBIX
6 pamkax Marepuaa, mioxo OCHOBHOT'O [momyckaer MOHATHIT K METO/I0B
OUCUUIILHbL OpHEHTHPYETCS B MaTepuaia, Ho He CYILIECTBEHHBIX MHEHHOH 1
M. Y MOHATHSIX M METOJIAX  BHAeT JieTalei, [HETOUHOCTEH BEKTOPHOI1 anreOpsl,
am EMavm uka JIMHEHHOH U lnoryckaet AHATTUTUYECKON
(bazoeviii BEKTOPHOIT anreOpbl,  [HETOYHOCTH B reoMeTpHH,
ypoeetn) AHATUTHYECKOM bopmynupoBkax, imuddepenimansHor
reOMETpHH, HapyIiaer 0 UCUHCIICHUS,
muddepeHaIbHOTO  [TOTHYECKYIO MPaKTUKH
HCYHCIICHHUS, HE 3HAET  [IOCIIEA0BATEILHOCT PHUMEHEHHS
MPaKTHKY TIPUMEHEHHUS b B U3JI0KEHHU MaTepuaia,
Marepuara, I10MyCcKaeT [IPOrpaMMHOIO MCYepIIbIBAOIIE U
CYIIIECTBEHHbIE MaTepHana [OCIIe[0BATENBHO,

OIIMOKHU

METKO H JIOTHYHO
M31araeT MaTepHa,
XOpOIIO
OpHEHTHPYETCS B
MaTepHaie, He
BaTpyRHSETCS C
OTBETOM TIpH
BUION3MEHEHUH

BagaHUMA




yMeer: HE yMeeT B LIEJIOM B IIEJIOM copmMupoBaHHOE
UCNOJIb308ANb HCII0JIb30BaTh METOABI yCHOemHoe, HO HE YCOEIHOE, HO YMEHHUE
mamemamuyecku | 1 HpHeMbI“HHHeﬁHOIZ U | CUCTEMHOE yMEHHE | COAep Kalllhe MPUMEHATh
i annapam ons BEKTOPHOIT anrue6pf,1, MIPUMEHATH OTZENbHEIE TIOHSATHS! M MCTOIbL
AQHATNTUYECKOH MIPUEMBI M METOABI | MpOOENbl, yMeHUE | JIMHEHHOH 1
camoobpazosanus Lo o
TeOMETPHH, JIMHEHHOH 1 IPUMEHSATH BEKTOPHOI
1 hepeHIHATEHOTO BEKTOPHOI MPUEMBI H METO/BI | anreOpHl,
HCYHCIICHUS, anreOpsl, JIMHEHHOH U AHAJIUTHYECKOMN
JIOITyCKaeT AQHAJIUTHYECKON BEKTOPHOM TE€OMETPUH,
CyLIECTBEHHBIE TreoMeTpHUH, anreopsl, nudbepeHanbsHO
OIIMOKHY, HEYBEpPEHHO, | AuddepeHInaTbHO | aHATUTHYECKON IO UCYHCIICHUS
¢ GonpImmMH T'O HCYUCTICHHS TEeOMETpHH, JUISL pEeLIeHHsT
3aTPyIHCHUSIMA JUIS peTIeHHs muddepeHanIbHO | yaeOHBIX 3a1ad
BBIMOJHSET y4eOHBIX 3a1a4q TO UCYUCIICHHS
CaMOCTOSITENIBHYIO JUTSL peTIeHHsT
paboty, GOJLIIMHCTBO Y4eOHBIX 33724
3aJlaHUH,
MIPeTyCMOTPEHHBIX
porpaMmon
JHCIMIUTIHEL, HE
BBIIIOJTHEHO
BJIajeeT oOydaronuiicst He B IIEJIOM B IIJIOM YCIENIHOE H
HABBIKAMM: BJIajieeT HaBBIKaMU yCIenIHoe, HO He yCIeNTHOe, HO CHCTEMHOE
peanuzayuu MIPUMEHEHHS CHCTEMHOE cofepxalee BIIaJIeHNE
HOAYHEHHbIX MaTeMaTHIeCKIX BIIaIcHHE OTZENbHBIC HaBBIKAMH
. . | 3HaHUH U METOIOB MPH | HABBIKAMU poOeTbI WIIN TIPUMEHEHHS
SHAHUU U YMEHUU
pElICHNN NPUKIAAHBIX | MPUMEHEHHS COMPOBOXKAAIONIEE | MaTeMAaTHIECKHX
onA 3ajad, I0IyCKaeT MaTeMaTHIECKIX s OTIENBEHBIMU 3HAHUI U METOJIOB
camoobpazosanus CYIECTBEHHEIE 3HAaHUU U METOOB | OIIMOKaMU JTUHEHHOI U
OIIMOKH, C OOJILIINMU JIMHEHHON U BJIaJICHUE BEKTOPHOM
3aTpyAHCHUSIMA BEKTOPHOI HaBBIKaMH anreopel,
BBIMONTHSIET anreOpsl, MPUMEHEHHS AHAINTUYECKOH
CaMOCTOSITENIbHYIO AHAINTUYECKOH MaTeMaTHIECKUX TeOMETPHH,
paboty, GOJNBIIMHCTBO | TEOMETPUH, 3HAaHUW ¥ METOIOB | IuddepeHIHaIbHO
3aJaHUI muddepeHIaIbHO | THHEHHON H TO UCYHCIICHUS
MIPeLyCMOTPEHHBIX IO HCYUCTICHHS BEKTOPHOM TIPU pelIeHnn
IIporpamMmoit TIPU peLIeHUN anreOpsl, TIPUKJIATHBIX 33789
JMCLUIUTHHBI He MIPUKJIAIHBIX 33134 | aHaJIUTHYEeCKOH "
BBIIIOJTHEHO TeOMETPHH, HHTEPIPETUPOBATH
i depeHnMaIBHO | TOyJaeMble
TO ICYUCIICHHS Ppe3ynbTaThl
MPH PEHICHUN
MPUKJIATHBIX 33129

3. TumoBbIe KOHTPOJIbHBbIE 32JaHUSI MM HHbIE MAaTePUAJIbl, HEOOX0AMMbIEe
JJISL OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA AeATeJbHOCTH,
XapaKTepHU3yLIHUX dTanbl (POPMHUPOBAHUS KOMIIETEHIMI B IIpoLecce
0CBOCHMS 00pa30BaTe/IbHOI POrPaMMBbI

3.1 KoHTpo/bHBIE PpadOTHI
Temamuxa KOHMPOAbHBLIX pabom YCTAHABIMBAETCS B COOTBETCTBUMU C
TEMATUKOM MPOUICHHOTO JICKIIMOHHOTO Kypca.
Konuuecmeso sapuanmos nns kaxnoro 3ananus — 20.

KonTpoabnas padora Nel
1. B3agavax 1.1- 1.20 pemuts 3aaHHYIO0 CUCTEMY JIMHEHHBIX YPaBHECHMIA:
e nosb3yschk popmynamu Kpamepa;
e MetonoM ["aycca;
® MaTPUYHBIM METOJIOM;



1.1

1.3

1.5

1.7

1.9

1.17

1.19

+ 8X, Xy
+ 2X, + 3Xg
- 3X, + 2X,
+2x, +x; =
+3x, +x; =
+x, +3x; =
-3x, +2x; =
+5x, —-3x; =
+6x, —2x,
+x, +2x; =
-x, +2x; =
+x, +4x; =
-x, +x; =
-5x, —-3x; =
+x, —x; =
+Xx, —Xx3 =
+x, +x, =
-X, +Xx; =
+5x, +2x, =
-X, —X; =
-2x, —Xx; =
+4x, +2x; =
+5x, +x;, =
-x, —3x, =
+x, +4x;, =
-x, —3x; =
+4x, —-5x; =
+5x, —x; =
— x2 —_ x3 =
-2x, +4x; =

11

1.4

1.6

1.10

1.12

X1
1.14 {ox,
3x,

2x,

1.16

Xy

1.18 {2x,

+2x, +Xx,
-5x, +3x,
+17x, —Xx
+2x, +4x,
+x, +2x;
—-X, +Xx
—-X, —X
+4x, —2x,
—2x, +4x,
+x, +Xxg
-x, +4x,
+x, +Xx,
—-x, —6x,
—2x,
-x, —3x,
+4x, —5x,
+7x,
—2x, +3x;
+3x, —4x,
—2x, —5x,
—-x, +3x;
+3x, —2x,
2x, —X,
+3x, +Xx,
+x, +3x,
+ 3x, X,
+5x, —5x,
+X, + X5

31
29
10

11
11

16
12



KonTtpoJsbnas padora Ne2
2. B3amauax 2.1- 2.20 nansl KoopMHATHI TOUYEK A, B, C . TpeOyercs:
1) 3anmcaTh BEeKTOpsl AB U AC B CHUCTEME OPT i, | U HAWTH JIMHBI TUX
BEKTODOB;
2) HalTH OPT BEKTOpa AB
3) u3006pa3uTh BEKTOPHI AB U AC B KOOPIMHATHOM MIIOCKOCTH XOy ;
4) paiitu BekTopa d,=3AB-2AC u d,=2AB+3AC aHAIUTHYECKH W

r€OMETPUYECKH.

2.1 A(-8;-3),B(4;-12), C(8; 10) 2.11 A(4;0), B(7; 4), C(8; 2)

2.2 A(-5;7), B(7; -2), C(11; 20) 2.12 A(-2; 7), B(10; -2), C(8; 12)
2.3 A(3;-1),B(7; 1), C(4; -2) 2.13 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)
2.5 A(-10; 3), B(2; 0), C(6; 22) 2.15 A(-10; 5), B(2; -4), C(0; 10)
26 A(0;0), B(3; 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) 2.17 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) 2.19 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)

KonTpoabnas padora Ne3
. B 3amauax 4.1- 4.20 panel koopauHaThl BepuiuH TpeyrojbHuka ABC.
Haiitu:
JIUIMHY CTOpOHBI AB;
ypaBHeHust ctopoH AB 1 BC u ux yrinoBbie K03(p(ULIHUEHTHI;
yrona B B pagnanax;
ypaBHeHHe meauanbl AE;
ypaBHEHUE U IMHY BbICOTHI C/I;
YPaBHEHHE OKPYKHOCTH, 151 KoTopou BeicoTa CJl ecTh quamerp;
YpaBHEHHUE NPSIMOU, NIPOXOAALIEH yepe3 TOUKY E mapaiiensHo cTopoHe
AB, u Touky ee nepeceuenus ¢ Boicoror C/I;
® CHCTEMY JIMHEWHBIX HEPABEHCTB, ONpeAeIIomMX TpeyroibHuK ABC.

H

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 3agadax 5.1-5.20 onpenenuts BUJ KPUBOW JTMHUU:

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 9x* +25y® +100y —189=0 5.15 9x* —25y% —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

KonTpoabHas padora NeS
1. B3aganusx 6.1 — 6.20 HaliTU yKa3aHHbBIC MTPEEIIbI:

. 3x*-5x-2
61 M 2 —x-6 - a) X, =1, b) x,=2, €) x =,
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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

lim

lim

lim

lim

lim

x? —-2x—-8
=% 2X° +5X+2

lim

lim

6—Xx—x*
% 3X% +8X 3 ;

lim

i x®—1
lim
lim 5
X—Xg 8—-X

lim

lim

x? +5x+4
=% 2X° —3X+5

lim

lim

lim

x? +5x+6
=% 3x* —x—14 ;

lim

2x% +x-1
im ———
% X° —3x—4 -

3x? —2x-10
% 7x—x2 -10 :

2x? +15x + 25
x>X 54X — x?

4x* +7X+3
% 224+ x-1

2x% —9x+9
% X*—5X+6

5x—Xx* -4
=% X —2X—8:

3x* —2x-1
% X2 —4X+3

X% 5x? —4x -1

X% +2x—8

2x% +x—1
=% X* —3x—4

X? —3x+2
=% 4 — X —3x°

4x* —5x+1
% 3X—X2 =2

Ax?+x-4
% 4X— X7

a) X, =1,
a) x, =1,
a) x, =1,
a) x, =2,
a) x, =1,
a) x, =1,
a) x, =2,
a) x, =1,
a) x, =2,
a) x, =1,
a) x, =2,
a) x, =-1,
a) x, =-2,
a) x, =-1,
a) x, =-1,
a) X, =2,
a) x, =1,

11

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

b) x, =5, C) x, =c=.

b) x, =-1, C) x, =«.

b) x, =3, C) x, ==.

b) x, =4, C) x,=c.

b) x, =—2, €) x, .

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

b) x, =-3, €) x, =o.

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

Il
8

b) x,=2, C) x,

b) x, =-1, C) x, =«.

b) x, =1, C) x, =oc.

b) x, =-1, C) x, =«.

b) x, =1, C) x, =oc.

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

b) Xo =—2, C) Xy =CC.

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



X2 —6x-7

6.19 leo—3x2+x—2- a) x,=-2, b) x,=-1, €) x, =c.
2

X —3Xx+2

im —~—"~ "~

=% 14— x —3x?

6.20 a) x,=1, b) x,=2, C) x,=«.
KonTtpoJsabnas padora Ne6

B 3apanusax 7.1 — 7.20 HaiiTH yKa3aHHBIE TIPEACTBI.

. JIx-1 . 4Ax-2
7.1 —_—. 7.11
e m 75—
. Wx-1 . x> +x-12
7.2'151‘ x* -1 7.12 I =2 —Ja—
. Ax+12-4—-x . Jx+12-3
73 lim——; : lim-——;
x4 X +2X-8 7.13 xos 2X —x-21
. A2—=X—+/X+6 . J3+2x—+/x+4
74 lim—_ : m——=— :
x>2 X" —X—6 714 1 3X°—4x+1
75 |i J1-x-3 i Jx+13-24x+1
2 M 3 7.15 Im x2 -9 '
. Al-2x+x*-(1 . Nlex—+1-Xx
7.6 lim 2 d+x) lim =
Y50 7.16 x>0 X
771 Yax -2 i 3ox -3
I e x| 717 M B —vax |
78]j Y16x — 4 l J9+2x -5
S e —ax 718 M2
7.9 i UYx—6+2 l V5x+5-5
S AM=s g 7.19 Mm%
710 |i V1-2x+3%x% — (1+X) f 3/36x -6
= 1Im Ux | 720MM 2 “5x—42°

KonrpoJuabHas padora Ne7
8. B 3amanmsx 8.1 — 8.20 HaliTH yka3aHHBIE TIPEEIbI, HCTIONb3YS MEPBBINA

3aMeYaTeNIbHbIA MPEIEIT:

a. Im, arC:?(ZX ' 8.11 m s)l(r:%:g( '
8.2 Ixiino arcs4ir)1( 2X . o1 IXiTOsin 5;(2t93x .
8.3 1m, StI326>:( 8.13 m 3Z;O§SX '
8.4 IX'TO i:}tzg]:))(( . \ 14 IX'TO sin 2;(2tg4x .

12



8.5 fim sin 8x im 4xc0oS7x
350 tghx 8.15 0 sin2x
. 3xtg2x . Sin 3xtg2x
8.6 I, sin?3x 8.16 IXITOT
i sin 6x im 5Xc0os8x
8.7"° tg2x 8.17 *>° sin10x
. 2Xtgax . sin 2xtg3x
8.7 I|m0 . lim ——=—.
x-0 Sin “ 6X 8.18 »»° X
8.9 im sin 7x i 4xcos5x
50 1g3x 819 0 sin8x
lim sin 3x i sin 6xtg2x
8,100 tg5x 820 0 X

KonTposabHasi padora Ne§
9. B3agaamsax 9.1 - 9.20 mpoauddepeHnnpoBaTh yKka3aHHbIE PYHKIINH,
NOJIb3YSICh MPAaBUIIAMK U popMysiamMu TudPpepeHpoBaHus.

9.1  a) y=In(arctg2x),
B) y=(3x-4-3x+2)*,

6) y = cos(3x)- e,
4X + 7tgx
r)y= ;

Ji+ox2

1) y = (arctg3x)"@ee

9.2 a) y:cos(ln 5X), 6) y:23>< -tg2x

B) y=(3x*—2-Ux* ~1)?,

) y= arcsin 3x
sinx B 1_8X2
o) y=x°" .

9.3  a) y=cosVx?+3,

3
B) y=(4x"——=+4)", arcsin 7x
X ) y=—r—r

Xt +e
I[) y= (Sin \/;)In(cosx).

9.4  a) y=arcsin(In4x),

0) y=2""In2x,

0) y=2%-tg3x,

9.5

B) y=(x*-¥x+1)°,

e5x

1) y = (sin 4x)

a) y=sin(In5x),

B) y=(6x2—X—24+5)2,

13

V1-4x?

2" +tgx

r) y=

0) y=e"%.sin 4x,

r) _ COS 3X

J3xi+4



9.6

9.7

9.8

9.9

9.10

9.11

9.12

9.13

9.14

m) y=(nx)*.

a) y = In(sin 6x),

B) y=(x3—4-4\/F+2)3,

1) y = (arcsin x)° .

a) y =sin(In 2x),

B) y=(x* -2-¥x+4)*,

I[) y — (3X)arcsin9x .

a) y =In(cos5x),

B) y=(x*+2-x+1)?,

) y=(ctg3x)® .

a) y =arcsin(In 2x),
5 1 3
B) y=(3x +F+7) ,

my=x".

a) y=In(cos7x),

B) y=(2x"'-3-3/x-1)*,

) Y=g
a) y =arctg(In 8x),

B) y=(3x°+2-4x-8)°,

I[) y — (Sin X)In(cosx) .

a) y = In(arcsin 3x),
B) y=(x3—x—32+4)2,

COSX

n) y=x

a) y =arctg(In 5x),

B) y=(x-3-8x -2,

n) y=(x+4)",

a) y =In(cos4x),

14

6) y =39 -arcsin (x?),
_arctg7x

r)y= 2-9x%

0) y=e"%.cosbx,

X% +e*

r)y=

3 H

N
I
(o]
>

0) y=e""*-arctg3x,

3-5x°
r) y=—

(0]
|
(@]
—
(@]
>

6) y=e* -tg7x,

4

>
+
—
(=]
X

r)y=

4

4% +

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

:

2-x?
cos2x

r)y=

6) y — earcsinx A Ctg3x,

_ ctgx—cos x

r) y=-—r-——°,
) V5x% +1

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

V2-3x°

sin 2x

r)y=

6) y=e" -arcsin 2x,

0) y=4""arctg3x,



B) y=(4x* —3.3x +2)°, ) _arctg2x
X +e*

Inx®

1) y=(ctgx)"™ .

9.15 a) y=arctg(ln7x), 0) y =e"™ -arccos3x

4
B) y:(ZXS_FJrl)Z’ _tgx—sin x

I y——1
) Vx?+1

sinx

1) y = (arctg2x)*"*.
9.16 a) y=In(sin7x), 6) y =5 -arcsin 5%,

B) y=(e* —cos3x+1)°, r) B x% —sin x

1) y= (¢ 5. o

9.17 a) y=arctg(In5x),
. 6) y=earcsinx -COS4X,
B _ zsinx__+58’
) y=( o1 D CIndx—x°
5 x® —3x
) y=(sinx)?.

9.18 a) y=In(arcsin 2x),
0) y=4""%.cos6x,

_ (aSinx _ 4 —10Y’
DISETIRT O snexew

2 COSX ) Xz _3X7 |
1) y=(x>+1)*,

9.19 a) y=sin(in7x), 0) y=e"" -arctg3x

B) y = (10" —In x-10x} ) cos4x — 2x*°
1) v CosAx—2x"

X" —3x°

1) y = (sin x)**.

9.20 a) y=In(cos6x), 0) y = 2% . arcsin 2x

B) y= (e'”X +arctg5x —1Ox5)4 :

1) y=(sinVx)7.

_sin 3x—2cos X
F) - X0 _3yi2
KonTpoabHas padora Ne9
10. B zamaamsax ¢ 10.1-10.20 uccrnemoBarh 3agaHHble (DYHKIIMA METOJaMH
nudpepeHnanTbHOTO UCYUCIICHUSI, HAUYEPTUTh X TpauKy.

101 Y =2% 9% +12x-5. 10.11 Y =X ~6x"+9x+1.
10.2 ¥ =X 3 ~9x+10. 10.12 ¥ =X +3x" ~9x~10.
103 V=X +6x2 +9x+2. 10.13Y =2 ~3x" ~12x+5,

15



10.4 ¥ =2X° +3x* -12x-8. 10.14 Y =2x*+9x* +12x+7.

105 y =2x% —15x* + 36x —32. 10'15y=2x3—3x2—36x+20.
10.6 y =2x% +3x* —36x — 21. 10_16y=2x3+15x2+36x+32.
10.7 ¥ =2X° —15x" +24x +4. 10.17 ¥ =2x>—9x" — 24x+61.
10.8 y=2x%+9x° —24x—56. 10.18 y =2x3 +15x% + 24x - 2.
10.9 y=x>—9x*+24x-18. 10.19 y=x>-3x"—24x+26.
10.10 ¥ =X +3x* —24x-21. 10.20 ¥ =X +9x* +24x+17.

KonTtpoJsabnas padora Nel(
11. B 3agavax 11.1- 11.20 BEIYMCIAUTH UHTETPAJIBIL:

11.1. .
X“+3x—-4

x®+3x%2-2x+3, . S,
a) I\/_sm Nk b)jx In xdx; c)'[ dx ; d)!(x +5x+2)dx

oIy

11.2. @ [xoos{e? +1hi; b) Jxeosa; ) [ X4

1+1tg3x . : _ x®—3x? -2x-3
11.3. a) Icos 3x x ; b) Iarcsm 3xdx ; C) J. Y

dx ; d) J'sin 3xadx
0

o rodx
dx; d) !(1+ 2x Y d

—X-2
—2X+3

1
11.4.a) I\/sm x cos xdx ; b) Iarccos 2xdx; C) I dx ; d) jxe’xdx

11.5. a)j : b) J.xsm xdx ; C)j —10x 1d ; d) I(\/_+\/_)dx

Xx—12

xIn x

d
11.6. a) I\/ioj% b) len 2xdx; C) _[

117.3) [ 1% ) [e#xax; c) [x *2‘“‘4 .
X" +4X —

d d)J‘ In

—3X+4 © x2dx
dx ; d)
!).\/x6+4

1
dx; d) jarctgxdx
0

11.8.a)jj£_sxd b) [In(x+3)x c)jX :XH“XG”

x3 +2x? _6X+2dx;d) J~sin()l(nx)dx

xdx -x
11.9. a) J.m b) J.xe o C)-[ X? +2x -8

2 3 2 e
11.10. a) j(%); b) [In3xax; c) [ X ;ZZf —6x8—1dx;d) [In xdx
1

2X —

0
11.11. a) Ixe dx ; b) _[arcsm 3xdx; C) J'X X 10X+1dx; d) J(2x+3)e‘xdx
a

X +x-12
3x% —8x -3 T dx
11.12. a dx; b) [arctg2xdx; ¢ de; d) J———
)Ismxcos Xdx; )Jarchx )J —3x-10 X )_IZ(11+5X)3

16



e¥dx . In x X% —3x - 2
11.13. a) '[1+e b) [, o Ox ; C) I S % i ; d) ! 1)cos xdx
11.14. a) I(l+sm x)? cos xdx ; b) jxsm 2xdx ; C)I d ; d) I( +—de
>

11.15. a) J'&d b)jx+lslnxdx C)I d d)J. T
Xv1+In x

11.16. a)j xdx ; b) Iarctg4xdx C) IX +3x° ~8x+3

dx; d
V2 + X2 x* +3x-10 ) J‘\/64 X2

3 2
11.17. @) [sin xe®*xdx; b) [arcsin 2xdx; ¢) [ 182);”
X2 + X —

dx; d) _[xz In xdx

arcsin? x , . ) X3 + 2x? —13x+2
11.18. a) J'de, b) _[xln xdx; C) '[ SR x; d) I

11.19. a) .[aertg X4 x; D) I (x +2)cosxdx; C) J.X X +1d ; d) J'lJ“/—
+ X

x+1

11.20. a) IM, b) farccos4xdx; C) '[X +22X _X+2dx; d) jxexdx
0

V14 cos? x X® +2x-3

KonTpoabnas padora Nell

12. B 3amanmsax 12.1- 12.20 BBUMCIWTH IUIOIIAAL, OO0BEM (QUTYPHI,
OTPaHUYCHHON JTMHUSIMHU:

12.1 Haiitu nmnomaabs GUrypsl, OrpaHUYE€HHON NPAMBIMA y=-4x, x=-3, x=—1 U
ocbro Ox.

12.2 BerauciuTh miomaas (GUrypel, orpaHiIeHHON mapabonoil y =x* U mpsMoin
y=9.

12.3 Beruncnuth 1wiomanas (GUrypbl, OrpaHUYEHHON KPUBOH y=e ", IPSIMBIMU
x=-0,5, x=11 OCBhIO a0CIIHCC.

o o 2
12.4 Haiitu momans (GUrypbel, OrpaHUYEHHOW BETBbIO TUNEPOOIBI y=--,
X

NPSAMBIMH x =1, x =51 0CbIO Ox.
12.5 Beuucnute miomans (GUrypbl, OTrpaHUYEHHOW Mapabojol y=6x-x>,
NPSIMBIMH x =-1, x=3 ¥ OCbIO abcIHCC.

o 3 o o
12.6 Haiitu nmnomans 4acTu runepOoibl y ==, OTCEKaeMOW OT Hee MNPsSMOU
X

x+y—-4=0.

12.7 Haiitn muromans (GUTYphI, OTCEKaeMOW OT mMapaboibl y=3x—x° MPIMOU
S5x-y—-8=0.

12.8 BeunciauTh 1UI0MIa b GUTYpPHI, OTpaHHYESHHOW TTapadoioi y* =16x ¥ IPSIMOU
y=X.

12.9 Haiitn muomanp (UITypbl, 3aKIIOUEHHOW MEKAYy NapadboiaMu y=6x’ H
y=2x".
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12.10 Haiiti momanb GUrypsl, 3aKIFOYEHHON MeXay mapabonamMu y =8x—x° U
y=x"+18x—12.

12.11 Haiiti momanb, OTpaHMYCHHYIO KPUBOH y = x(x —1) (x —2) 1 ochio Ox.
12.12 BpMUCINUTH TUIOMIA/b, 3aKIIOUYCHHYIO MEXIY KpPUBOM y=tgx, ocbto Ox U

) /i
HPAMOH x=.

12.13 Bplyucnuth 1WIOMAAs (GUTYpPHI, 3aKIOYCHHONM MEXIy mapaboiaMu
2
X o
y=x, i y=2x.

12.14 Haiitu 06beM Telna, MOJIYyYEeHHOTO OT BpallleHUs BOKpYr ocu Ox Tparieuuu,
o X
00pa30BaHHON MPSIMBIMH y =5 =4,x =6 U oCcbl0 OX.

12.15 Haiitu 06beM Tena, MOJIy4eHHOTO OT BpalleHusi BOKpYr ocu Oy Tpareuuu,
00pa30BaHHOM MPAMBIMH y =3x,y =2,y =4 U OChIO OpANHAT.

12.16 Haiitu o0Bbem Tena, oOpa3oBaHHOTO BpallleHHeM BOKpYr ocu Ox (urypsl,
OTPAaHWYEHHOW OJHOW IIOJYBOJIHOW CHHYCOWIBI y =sinxU OTpe3koM [0, m] ocu

abcriucc.
12.17 Beraucnuth 00beM Tella, 00Opa30BaHHOTO BpallleHHEeM BOKpyr ocu Ox

(GUTyphI, OTpaHUICHHOW AYTOH KyOMYeCKOM mapadoiibl y =x> —4x M OChIO aOCITHCC.
12.18 Haiitn o0BbeM Teia, 00pa30BaHHOIO BpalllCHHEM OJIUIUICA 4x? +9y? =36
BOKPYT €TI0 MaJIOM OCH.

12.19 Haiitn oObeM Tena, 0Opa30BaHHOTO BpallleHuEeM BOKpPYr ocu Ox (QUrypsl,
OrpaHUYECHHOU mapadboaMu y=2x> M y=x".

12.20 dwurypa, obpazoBaHHasi B pe3yJibTaTe IepecedcHHs Mapaboibl y’ =4x U
npsIMOH y = x , BpaiaeTcst BOKpyr ocu Ox. Halit 00beM Tena BpalieHus.

3.2 Tectnl
Bapuanr 1
1. Matpuueit Ha3bIBaeTcs: 2. Ecnu cucteMa JIMHEHHBIX ypaBHEHUN
3anucaHa B MaTpuyHoM Buje AX=B, To eé
a) TabJIuIIa DIIEMEHTOB; 0) uKcro; | pelieHue:
B) BEKTOP; r) a) X =A"B; 6) X =BA™;
bysKum. B) X =B'A; r)B=XA.
3. Ecmn AT-A=A-A'=E, 10 A™ 4. Tlpsamoii xon Meroza ["aycca 3akimouaercs
Ha3bIBAETCH: B...
a) 00paTHOM MaTpuIEii; a) HAXOXJICHUU O0paTHOW MaTPHIIHI;
0) KBaApaTHOI MaTpHIIEii; 0) mpuUBEeIEHNUU PACITUPEHHON MATPHIIBI
B) HEBBIPOXKIECHHOM MaTpuUIIeH; CUCTEMBI JINHEWHBIX YpaBHEHUH K
T') €eIMHUYHON MaTpPHIICH. TPEYroJIbHOMY BUNY;
B) ucrnosib3oBanuu popmyn Kpamepa.
20. TlpowssomHoii  dyHkKumE Yy =C0SX | 6. Cucremol TpEX IMHEHHBIX YpaBHEHUH C
SBITSICTCS: TpeMsl HEU3BECTHBIMU HA3bIBACTCA. . .
a) y'=—sinXx; X Yi40 X, +8,X, + 83X, =0
0) y' =sinx; ) 1%,Y,2,b, ; 6) 8y, X, + 8y X, + 8% = 07
B) y'=—COSX; X3 Y3250, Ay X, + 85X, +85;X; =0
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r) y' =CosX.

X + X, + X =b
it Y, +Ys=Dh
2,+2,+2,=h,
X 8%, + X, = by
X +8yX, + 85X =D, -

B) ;T)

Ay X+ Axp X, + 855X, = bs

7. Ecnu onpenenuTtesib CUCTEMbI JIMHEHHBIX
ypaBHEHUH HE paBeH HYJIIO, TO...

8. Cpenu mpenyoKEeHHbIX MaTPHILL YKAKUTE
€IMHUYHYIO:

a) uMeeT 0ECKOHEUHOE MHOYKECTBO PEIICHUH; 1 00 1 1 1
0) HEe uMeeT peIIeHus; } a0 1 of: &lo 1 1]:
B) CUCTEMa JIMHEHHBIX YPAaBHECHHUI UMEET
€MHCTBCHHOE PEIICHIC, 001 001
') UMEET JIBa PEIICHHUSI. 11 1 4 0 0
B)|1 1 1§, N0 2 0
111 0 01
. sinx 11. Tlomueii muddepenunan  GyHKUUN
7. Ilpenen Buna lim —— wnaswiBaetcs:
x>l X y= f(X) BBIYHUCIIAETCS 110 hopMmyJie:
a) HIEPBBIM 3aMeYaTebHbIM a) dy = f’(x)dx;
OpeaAeiioM,; 6) dy = f(X)dX :
0) BTOPBIM 3aMeYvaTesIbHbIM , )
: B) y = f'(x)dx;
peeNioM; ,
B) MpeesioM (PYHKIIMH B TOUKE; r) dy = f (X)

I') IPEJEJIOM I0CIE10BATENBHOCTH

11. KBanpaTHO# MaTpuIlei Ha3bIBAIOT. . .

a) CToJI0eI] MaTpuIIa;

0) MaTpwuIla, y KOTOpOil KOJMYECTBO CTPOK HE
PaBHO KOJIMYECTBY CTOJIOIIOB;

B) MaTpPHUIIa, Y KOTOPOH KOJIMYECTBO CTPOK
PaBHO KOJIMYECTBY CTOJIOIIOB;

T') CTpOKa MaTpHIIA.

12. JIns pemeHust CHCTEMbI JTMHEHHBIX
ypaBHeHul MeTonoM KpaMmepa ucnoisb3yror
(bopMyIBI. ..

X AX AX
a)X]_:_l! XZ_TZa ) Xn: An’
A A A
O)X, =—, X, =—,.., X, =—;
AX, AX, AX,
AX AX AX
B)Xle—l,XZZA—Z,..., n— n;
2 XS A

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

2]1. Touka X =a sBIsSETCS TOYKOH MaKCUMyMa
GyHKIMH
Nepexoie Yepes3 3Ty TOUKY;

a) MEHSIET CBOM 3HAK C «+» Ha «-»;

0) HE MEHSEeT 3HaKa;

B) OCTaeTCs MOCTOSHHOM;

') MEHSIET CBOH 3HAK C «-» Ha «+».

f(X), €CIIM €€ NPOU3BOIHAS TPH

14. AnreGpanyeckuM JOMOJIHEHUEM

2JICMCHTA ajj ManI/II_[LI A SIBJIACTCA. ..
a) aij; 0) Aij= Mj;

B) Ai,-=(—1)”"; r)
Aij = (—:|_)i+j . Mij

Bapuanr 2.
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1 Cpenu npenioKeHHbIX MaTPHI] YKAKNTE
TPEYTOJIbHYIO:

100 2 46 2 4 5
a0 1 01;6)]0 7 9|;8)|6 7 3|,
001 008 4 10
4 0 O
r)0 3 0
0 0 4

-
2. Vpasuenne —3 + Rz 1 3amaer na

wiockoctu A) runiepbony; b) mapabony; B)
IUTATIC

3. Ecmu A-A=A-A'=E, 10 A*
Ha3bIBACTCS:

a) 00paTHOI MaTpPHIICH;

0) KBaJIpaTHOW MaTPHUIICH;

B) HEBBIPOXKJICHHOM MaTpHUIICH;

I') eIMHUYHON MaTPHIICH.

4. ITpsimoii xox meToxa ["aycca 3akirouaercs
B...

a) HAXOXJICHUH OOpaTHOW MaTPHIIHI;

0) ucnonszoBanuu popmyn Kpamepa;

B) MPUBEJICHUH PACIIMPEHHON MaTPUILIBI
CUCTEMBI JINHEWHBIX YPAaBHEHHUM K
TPEYroJabHOMY BUAY.

5. IlpousBogHoii  (yHKIUHK y =c0s X | 6. CucreMoil TpEX TMHEWHBIX YpPaBHEHUH C
ABIISIETCS: TpeMsi HEM3BECTHBIMU Ha3bIBAETCH. . .
a) y'=-sinx; X Y,Z,b,
I el . .
6) y'=sinx; a) 1 X, Y,Z,0, ; 0)
!
B =—CO0S X,
) y, X3 Y3230,
r) Yy =CoSX. 0
a11X1 + aiZXZ + a13x3 -
Ay X + 85X, + 85X =0;
5% + 85X, + 85X, =0
X, + X, + X% =D
B) \ Vit Y, +Y; =D, ;r)

2,+2,+2,=Dh,
X, A%, +aX =hy
Ay X+ AxX, + 85X =D, .
A3 X, + 83X, + 85X = by

7. Ecnu onipeienuTenb CUCTEMBbI JIMHEHHBIX
YpaBHEHMI HE paBeH HYJIIO, TO...

a) cucreMa JIMHEHHBIX ypaBHEHUN UMeeT
€MHCTBEHHOE PELICHME;

0) HE UMeeT pelleHus;

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

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

a) X =A"B;
B) X = BA:

6) X =BA™;
rnA=0A.,

au

a2
9| . | Ha3bIBaeTCA. ..

ast

2141
a) MaTpHIla, Y KOTOPOi KOJIMYECTBO CTPOK
PaBHO KOJIMYECTBY CTOJIOIOB;
0) MaTpu1a, y KOTOPOH KOJTUYECTBO CTPOK HE
pPaBHO KOJMYECTBY CTOJIOIOB;

10. . [l pemeHus: CUCTEMBI JINHEHHBIX
ypaBHeHu MetoaoM Kpamepa ucronb3yror
bopMyIHL. ..

AX, AX, AX,
a X = 1 X = 9 9 X = ]
) 1 2 A n A

A A A
O)X,=—, X, =—,.., X, =—;

AX, AX, AX,
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B) CTOJIOEI] MaTpHIIA;
') CTPOKa MaTpHILIA.

AX, AX, AX
B)X, =——, X, =—,...
AX, AX,

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

11. KBagpaTHoii MaTpulieil Ha3bIBaIOT. ..

a) CTOJI0eI] MaTpHIIa;

0) MaTpula, y KOTOPOM KOJIMYECTBO CTPOK HE
PaBHO KOJIMYECTBY CTOJIOIOB;

B) MaTpula, y KOTOPOH KOJIMYECTBO CTPOK
PaBHO KOJIMYECTBY CTOJIOIOB;

') CTpOKa MaTpHIia.

12.  Tlommeni  muddepenuman  GyHKIHHA
y=f (x) BBIYHUCIISIETCS 110 (popmyuie:

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

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

X
a) NEPBBIM  3aMeyYaTeIbHBIM
peIeIIOM;
0) BTOPBIM 3amMeyvaTesbHbIM
peIeIIOM;

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

14. Anrebpanveckum JTOTIOTHEHHEM

snementa @i Marpursl A sBisercs. ..
a) aij; 0) Aij= Mij;

B) Ajj= (—1)i+j Mij ; r)

m=(-1)"

15. lim (1+ Ej =...
X—>0 X

16. Onpenenurens, NOJyYEHHBIA U3 MATPULIBI,
MyTéM BBIYEPKUBAHUS CTOJIONA U CTPOKH, Ha
[EPECCUYEHUH KOTOPBIX CTOUT JIEMEHT alj

a) 1 6)3 HAa3bIBACTCH. ..
B) 0 r)e a) MMHOPOM JUlsl JIEMEHTa aij;
0) anreOpandecKuM JIOTIOJIHEHUEM;
B) 00paTHOM MaTpPHIICH;
') BEKTOPOM.
17 J.COS(3X + G)dx = 18. Ecin onpeaenuTens CUCTEMBI JIMHEMHBIX
2) COS(SX N 6) 6) —sin(3x +6) ypaBHEHUU # 0,10 C.I/ICTeMa. ..
) a) HE UMEET pEIICHHUS,
B) — sin( 3x + 6) r) — cos(3x + 6) 0) UMEeT eTMHCTBEHHOE PEIICHHUE;
3 3 B) MMEET MHOXECTBO PEIICHHI;

') IMEET JIBa PEIICHUSI.

19. IIpssMOyrospHOM MaTpHLled Ha3bIBAIOT. . .
a) MaTpHIia, y KOTOPOH KOJIMYECTBO CTPOK
PaBHO KOJMYECTBY CTOJIOIOB;

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

B) CTOJIOEI] MaTpHIIA;

I') CTpOKa MaTpHULa.

20. HeoOXOOMMBIM YCIOBHEM 3KCTpeMyMma
byHKIIN f(x) B TOYKE X = a SIBJISACTCS:

a) ectn B Touke X=a f'(x)=0,
TO X =a - TOYKa 3KCTpEMyMa,

0) ecmu f '(X): 0 npu x=a, 1O
X =a - TO4YKa 3KCTpEMyMa,

B) €CIM B TOYKe X =a (QyHKIUs
uMeeT IKCTpeMyM, To | ’(a) =0;

r) ¢ynkuus f (x) orpeneneHa B
9TOU TOYKE.
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-1 2 3 f —
. 122, Ecmm Iim\/ (x) \/g(x): 9 ,
21. Ina matpunel A=| 1 0 4| obpaTHoii x> cX+b 0
3 4 1 YUCIIUTENh U 3HAMECHAaTEIb podu
ABJIAICTCA MATpULA: VTX) =V9(%) HEOOXOIMMO YMHOXUTH Ha:
16 -14 8 cx+b
a) at=—il1n 10 7 ) a) / F(x)=y9(x);
6 -4 2 =2 0) cx—b;
(16 11 4 » Fx)+olx);
At=—Zl-14 -10 2 r)\/f(x)+\/g(x).
8§ 7 23. VI3BECTHO, UTO MATPHUILY 3@5 MOXHO
16 -14 8 YMHOXHUTH Ha MATPUILY 5B7 , TOTJIa
B) A'=|11 -10 7 |; 1) pe3ynbTaToM OyJIeT MaTpuIa. ..
42 2 WC: HC WS ng
1 00
A'=/0 1 0
0 01

24. J1is Toro, 4T00bI HAMTH 3HAYCHUE HEM3BECTHON MePEMEHHON X U3 CUCTEMBI
2X—y+52=8

4X + y —-z=5 METOAOM KpaMepa A0CTAaTOYHO BBIYUCIIUTL OIPCACIUTCIIN:
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; B
7 10 -5 10 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 (AyAUTOPHBIE) PA0OTHI

Tematuka 3amaHuil K  CAMOCTOSITENIBHBIM  (QyJUTOPHBIM) paboTam
YCTAHOBJIEHA B COOTBETCTBUU C MPOTrpaMMOW OLICHUBAHUS KOHTPOJIUPYEMOM
TUCHUTUINHBL.  JlaHHBI BUI pabOT MPOBOAMTCS HA MPAKTUYECKUX 3aHATHSIX.
3amanusi COCTaBJICHBI MO TPUIIATH BApUAHTHOW cucTeMe (MPUBENCH OJUH W3
BAPUAHTOB).

CamocrosTesbHas padora Nel.
Tema «JaeMeHTHI JMHEHHON aJredpbI»

Bapuanr 1

3aoanue 1. BBIOIHUTE IEHCTBHSA ¢ MATPHIIAMHU: (3 —2}[3 4).
5 —4)\2 5
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3aoanue 2. BbruuciuTh ONpPEIEIUTENb MATPULIBL:

= N
w Rk ko

2
0]l
1
1

N O W -

0
3aoanue 3. Onpenenutsb, UMeET 1 MaTpulia A oOpaTHYIO, U, €CIIK UMEET
BBIYUCIIUTD €€:

4 -8 -5
A=|-4 7 -1]|
-3 5 1
2 5 6

3adanue 4. BeIYUCINTD PAHT MATPHULBL » |, 4 &

2 -6 -1
3adanue 5. Pemuth cuctemy ypaBHeHul Metogom Kpamepa:
3X, +4X, + Xg +2X, =3
3X; +5X; +3X3 +5%X, =6
6%, +8X, + X; + 5%, =8
3% +5X, +3%X; +7X, =8

3aoanue 6. HaiiTu oO1iee ¥ 0JJTHO U3 YaCTHBIX PEIICHUIN CUCTEMbI TUHEHHBIX

2X + X, + X3+ X, =1
YPaBHEHHI: X, — X3 +2X, = 2.
2%, +2X, +3X, =3

3aoanue 7. Halitu ob1iee peiieHre U GyHAaMEHTAIbHYIO CUCTEMY PEIICHUM:

X, +2X, +4X3 —3X, =0
3X, +5X%, + 6% —4x%, =0
4%, +5X, —2X;+3%, =0

3% +8X, +24x%; -19x, =0

CamocrosiTtenbHas padora Ne2.

Tema «1eMeHTBHI BEKTOPHOH aJIredpbi»

Bapuanr 1

3aoanue 1: KonnvHeapHsl 1 BEKTOPBI G, U, , pa3loikKeHHbIE 110 BeKTopaM aub ?

3adanue 2: TleprneHauKyIspHbI I BEKTOPHI & 1 b ?
3aodanue 3: KoMruianapHsl JId BEKTOpSI &,b,C ?

3aoanue 4: Ilpu KakoM 3Ha4e€HUU ¢ BEKTOPbI AB 1 AC IepHeHAUKYISIPHBI?
3aoanue 5: Jlanbl koopauHathl ToUek A, B,C.. Beruucinurs:

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) [(A§+2BC),(CB— AEE)] ;
7) AB-BC-AC;
3aoanue 6: Jlanpl KOOpIMHATHI BEPIIMH MUpaMuI6l ABCD . Berauciuts:
1) 00beM MUpaMuIbL;
2) nnvuHy pebpa AB;
3) momaas rpanu ABC
1.1 a={3;+2;3},b ={-3,0,-1},&, = 2d-4b,C, =3d +b.
3.1 a={-2,3+1},b={L+1-3},c ={1,-9;1}.
2.1 a={1,3-1},b={3-2;3}.
1 A(a;-2:3),B(0;-12),C(3-4:5).
A( 1,2;1),B(-13—4),C(0;1;,-2).
1 A(L-L1),B(-12,—4),C(2;0;-6),D(-2;51).

CamocrosiTeabHas padora Ne3.

Tema «AHaAJIUTHYECKAS reOMETpUus HA IVIOCKOCTH»

Bapuanr 1.

3aoanue I: Haiitu yriioBoii KOOGGUIMEHT K TpsiIMOM, MPOXOJsIIel Yepe3 TOUKU
M (1,8) u M, (-1,4); 3anmcaTh ypaBHEHHUE MPSMOU B TTAPAMETPHUIECKOM BHJIE.

3aoanue2: CoctaBuTh YpaBHECHHUS CTOPOH U MEMaH TPEYroJbHHKA C BEpPIIMHAMHU
A(3,2), B(5,-2), C(1,0).
3aoanue 3 Jlaubl Bepmmubl TpeyroabHuka — A(-10,-13), B(-2,3), C(2,1).

BeraucnuTh IMMHY NEPIeHIUKYIIApa, OMyIIEHHOTO W3 BepIIMHBI B Ha Memuany,
POBEJICHHYI0 U3 BepinHbI C.

3aoanue 4 CoctaBuTh ypaBHEHHE IUIOCKOCTH, KOTOpas MPOXOAUT yepe3 ocb Oy
u Touky M(1,4,-3).

-1 1
3adanue 5 HaiiTu ypaBHEHHE NPOCKUUU NPSIMOUN x9 =7 2 = Z7 Ha

IJIOCKOCTh 2Xx —y —3z+6 =0.

3aoanue 6 Touka A(1,-3,0) - BepmmHa Ky0a, OJHA U3 TpaHEHd KOTOPOTO
JSKUT Ha TUIOCKOCTH 3X+2Y—6Z2+17=0. Beruucauts 00bem Kyda.

3aoanue 7 YCTaHOBUTb, YTO 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 Mexay ero Qokycamu. OmnpenenuTb 5SKCUEHTPUCUTET 3SIUIMICA.
[TocTpouTs Ammurc.

3aoanue 9 N300pa3uTh TMHUU:

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

B 4—-5cosp '
CamocrosiTenbHast padota Ne4.
Tema «IluddepennuanbHoe ucurcjaeHre PyHKIMU OAHOM NepeMEeHHO
Bapmanr 1.

3aoanue 1. Haiitu nipenenst QyHKITUI:

_ 5x*-3x°+7 _3x*+2 : 4-x° . x> -5x+6

x>-1 4X° —2X+8 x>0 2% + 5% -2 3x° -10x+8 x>2 2X° —5X +2
) lim Virx-l e) lim tg2x K) lim 3" —n+l 3) lim n-3)"

x—0 X x>0 ¥ n—w 2n3 + n2 n—ol N+ 5
3aoanue 2. ViccnenoBarb PyHKIUIO Ha HEMTPEPHIBHOCTH:
x® -1
fX)=—r—.
9 x> —4x+3

3aoanue 3. Haiitu npousBoaHbIe (YHKIIUA OJHOM MEPEMEHHOM:
4
4 sin X 5
a) y=3x+—-R/x> 6) y=(x2+2arctgx B) y=—— T)y=|3x'-——"%+2
)y =3+ ) v =(x*+2Jarctg )y="m )y( 4\/}}
1) Yy = arcsin 2X +~v/1—4x* e) y=2"+xsin 2x

3aoanue 4. lponuddepeHpoBaTh HEIBHO 33JJaHHYIO0 (PYHKIIUIO:
3x°y +3xy? —3x* +y* —xy=0.

3aoanue 5. llponuddepennponath QyHKIUIO, 3aJaHHYIO MTAPAMETPUUECKU:
X = 2t —cost,

{y =t%sin 2t.
3aoanue 6. Brruncnuth ¢ momomblo nuddepennrana mpudbInkEHHOE 3HAUCHUE
BeIpakeHHs &{/ac Tounocthio 1m0 0,001, 3ameHsas mnpupameHue (GyHKIUH
y = Vx mudpdepenimanom.
n=3, a=125,93
n=3, a=255,16
n =5, a=242,05
n=4, a=256,96
n=3, a=216,99
3aoanue 7. ViccnenoBarh (PyHKITUIO U TTIOCTPOUTH CXEMATHUECKH €€ rpaduk:
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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.

3aoanue? Jlns pyHkum z i— HANTU YaCTHBIE MPOU3BOJHBIE MO KaXKJIOU
arctg —
y

HE3aBUCUMOM MEPEMEHHOMN.

3aoanue 3 Jlokazarh, 4TO A (DYHKIHUH z:ex(cosy+xsin y) BBITIOJTHSETCS
0%z oz

OXoy  Oyox

3aoanue 4 Jloxazatb, uTOo (QyHKUUA Z= x* + y4 —2x% - 4Xxy — 2y2 uMeeT

pPaBEHCTBO

KCTPEMYM MpPU X = J2;y=+2. OnpenenuTs XapakTep SKCTPEMyMa.
3aoanue 5 Haiitu HamOospllee W  HaMMEHblIEe 3HA4YCHHUS (YHKLIHUH

z=x%- 2Xy — y2 +4Xx+1 B obmactu D, orpannuyeHHoil auHusiMu X+ Yy+1=0;
y=0; x=-3.

3aoanue 6 Haittn HanboJibiliee 1 HAUMEHbIIIEE 3HAUCHUS QYHKIUU Z = X2+ Xy —2
B obsiactu D, orpaHM4eHHON JTUHUSAMU Y = 4x% —4; y=0.

3aoanue 7 HailTu mpoU3BOAHYIO CKaJISIPHOIrO Mojig U =X+ In(z2 + y2) B TOYKE

M (2;1;1) B HAIPABJICHUH BeKTOpa | = (-2,5-1).
3a0anue 8 Haittu HampaBieHue HauOONbBIIETO0 U3MEHEHUs  (DyHKIUH

u= In(l+ X2 + yz)—\/x2 + 22 BTOUKE M (3,0;-4).
CamocrosiTesbHas padora Ne6.
Tema «MHTErpaibHOE HCUKMC/IeHHE PYHKIMHU OHOM NepeMEeHHO
Bapmuanr 1.

3aoanue 1: BIyucauTh NHTETPAIBI:
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a) J'(x2 —2x +%jdx;

g j1+3x2 &

x) _[sin 2x dx;

3X

H) Ixz In x dx;

dx
1+3cosx’

p) |

y) jcos2 xdx;

3aoanue 2: BuauciIuTh

pPacxoIuMOCTh:

) |2

e

xIn3x’

3aoanue 3: BEIYNCIUTE:

) J' COS X

1-2sin x

3) I(cosg + 1jdx;

H)I 2—2x+4;
2x-1
j X2 3x+2

Q/_
N w®
d) [le*+2f ax

x3 +3x

T) fsin xcos 2xdx;

HECOOCTBEHHEIC HHTCI'paJibl HJIHW YCTAHOBHUTDH

2

Hux

. X X :
a) IIoIIa b (PUryphl, OrpaHUYECHHON TTapadoIaMu: Yy = > X +lu y= 5t 3X+6;

0) JUIMHY AYTH KPUBOM: Y

o 3
=Inx OT TOUKH C abCIUCCON X; = 2 JI0 TOYKH Xp =2,4;

B) 00bEM TeJa, MOJYUYEHHOTO BpalleHneM Bokpyr ocu OY (urypsel, orpaHu4eHHOU

runepoosion vy = E, oceto OY u npsiMbIMU y=1 U y=6.
X

3.4. PyOe:xHblil KOHTPOJIb

Llenv nposedenus pyoexicHo20 KOHmMpOoas — BBIABIEHUE YPOBHS TOTOBHOCTH
oOydJaroImmxcs K U3YYSHUI0O HOBOTO MaTepuaia; JHArHOCTHKA YPOBHS YCBOCHHS
OuYepeTHOrO pasjeiia (TeMbl) U, IPU HEOOXOAUMOCTH, KOPPEKIIUS O0yUCHUSI.

Bonpocsl pyoeskHoro koutposist Ne 1

Bonpocwl, paccmampusaemvie na ayoumopHuIx 3aHAMUSX

1. Omnepauuu CIOXKEHUS MATPHIl, YMHOKEHHE MATPHUI] HA YHUCJIO, YMHOKCHHUE
Matpuil. JInHelHbIe 0TOOpaKeHNS.
2. YucnoBele XapakTEepUCTHUKXA MaTpuil. ONpeaenuTend BTOPOTO U TPETHETO
MOPSIJIKOB, UX CBOMCTBA. MHUHOPHI, anreOpandeckue AonoiaHeHus. Pa3noxenue

27



OMpENeNUTeNIs IO DJJIeMEeHTaM CTpoku wid crondua. [lonstue 00
ompenenuTensx N-ro mnopsaka. OOpaleHre  KBagpaTHOW  MaTPHUIIBI.
CyuiectBoBaHuE 0OOpaTHOM MATPUIIBI U €€ BHIYUCIICHHE.

3. Cucremsl ABYX M TpeX JUHEHHBIX alreOpandeckuxX ypaBHEHHH ¢ JABYMs U
TpEMsl HEWU3BECTHBIMH. Teopema O CyIIECTBOBAaHUM M E€IUHCTBEHHOCTH
pelieHuss JUHEWHOW cucteMbl ypaBHeHuil. Dopmynbsl Kpamepa. Marpuunas
3alliCh JIMHEWHBIX CHUCTEM YPaBHEHHUU U HX pPELICHHE C MOMOIIbI0 0OpaTHOM
MaTpHULBI

4. OcHOBHblE TMOHATUA M onpeneneHus. Onepalnnu CIOXEHUS BEKTOPOB,
BBIYMTAHUE BEKTOPOB, YMHOXEHUE BEKTOpa Ha uucio. [Ipoekuuss BekTopa Ha
ocb. Teopembl 0 mpoekmusix BekTopa. Koopaunathbeiii 6asuc. Paznoxenue
BEKTOPOB MO KOOpAMHAaTHOMY Oasucy. ['eomerpuueckue u anredpandeckue
KOMIIOHEHTBI BEKTOpa. JleKapTOBbI MPSIMOYTOJIbHBIE KOOPAMWHATHI BEKTOPA.
CkansipHoe, BEKTOPHOE U CMEIIAHHOE TIPOU3BEJICHUS BEKTOPOB, HX
ONpEIEJICHNs], CBOMCTBA, BBIPAXKEHHUE YEpPE3 KOOPIUHATHI.

JekapToBa mnpsAMOyroyibHas CHUCTEMa KOOpPAWHAT HA IUIOCKOCTH U B
npoctpancTBe. [IpeoOpa3zoBaHue CHUCTEM KOOpAMHAT MpH HapajljIeIbHOM
MepeHoce oceil U MoBOpOTE Oceil, 00U ciryvail npeodbpazoBanus. [lonstue o
HOJIIPHOM CUCTEME KOOPJAUHAT.

Paznuunble BuABl ypaBHEHUS NOPSIMOM HAa IUIOCKOCTH: C  YIJIOBBIM
KO3 PULIMEHTOM, MPOXOMSIIEH Yepe3 ABE TOYKH, Yepe3 TOUKY B 3aJaHHOM
HaIlpaBJIEHUH, B OTPE3KaxX Ha OCSIX, HOpMaJIbHOE, 00IIee. YTon MexXay IByMs
OpSIMBIMHU. Y CIIOBUE TMapaJUICIbHOCTH, NEPIEHIUKYISIPHOCTH, COBIIAJICHUS
JBYX IPSAMBIX. BprunciieHue pacCTOSIHUNA OT TOYKH A0 MPSAMOU.

VYpaBHEHHE IIOCKOCTH B BEKTOpPHOM BHje. OOliee ypaBHEHHE IIJIOCKOCTH,
HOpPMAJIbHOE ypaBHEHHE. PaccTosiHue OT TOYKM A0 IUIOCKOCTH. YTOJ MEXKIY
JBYMS IJIOCKOCTSIMH. Y paBHEHHE IUIOCKOCTH, IPOXOISALIEN Yepe3 TPU TOUKH
BbIBO KaHOHMYECKMX YpaBHEHUIH OKPYKHOCTH, OJIUIMIICA, THUIEPOOIBl U
napaloJjibl Ha OCHOBE ONPEIENICHUS KPUBBIX KaK I'€OMETPUYECKOTO MecTa
Touek. MccnenoBanue popmbl KPUBBIX IO YPAaBHEHUIO.

BOUpOCbl 0151 CAMOCMOSMENbHO20 UsyuyeHus

1. Matputibl U ACHCTBUS HAJ HUMHU.

2. Onpenenureny BTOPOro, TPETHETro MOPSAKA, N-TO MOPSAIKA U UX CBOMCTBA.
3. CucreMbl IBYX U TpeX JUHEHHBIX anreOpanyecKux ypaBHEHHUH ¢ IByMs U
TpPEMSI HEU3BECTHBIMH.

4. BexTopbl U ICUCTBUS HAJ HUMH.

5. BexropHoe npousBezieHue BeKTopoB. CBONCTBA U TEOMETPUUYECKUM CMBICI.
6. CMmemanHoe pou3BeieHue BeKTOpoB. CBONCTBA U T€OMETPUUECKUNA CMBICIT
7. Meron I'aycca perieHusi CUCTEM JIMHEWHBIX YPaBHEHUM, €ro MPUJIOKEHUE Ha
MPaKTUKE.

8. [IpsiMas TuHUS HA TUIOCKOCTH.

9. Bunbl ypaBHEHUI PSIMOM.

10.B3armHO€ pacnoiokeHre NPSAMbIX Ha TIIOCKOCTH

11.00600611eH1e NONSPHBIX KOOPAUHAT.

8. O0mMii BUA KpUBOW BTOPOTO MOPSAKA..
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Bonpocsl py0esxkHoro KoHTpoJis Ne 2
Bonpocwi, paccmampusaemvie Ha ayOumopHbIX 3aHAMUSX

1. JedictButenbHbie 4yucia. [locTositHHbIE U MEpEMEHHbIE  BEJIMYMHBIL.
AOcooTHasi BeMMYMHA JCUCTBUTENBHOTO 4YMcia U ee cBoicTBa. I[lonsiTue o
dbyHKunOHATBHOM 3aBHcHMOCTA. OONacTh 3alaHus W O0JACTh HU3MEHEHUs
yuciaoBor ¢yHkuuu. Krnaccudukarmus GyHKud |[mo crnocoOy 3agaHus U
XapaKTEPHBIM CBOMCTBAM.

2. Ywucnosas mocienoBaTenbHOCTh M ee mperen. [Ipexen ¢yHKimu B TOUKe,
OJTHOCTOpOHHUE npeAensl. [Ipenen GyHKINMN Mpu HEOTPAHUYCHHOM yBEJINYCHUH
apryMeHnta. beckoHeuHO Masbie U OECKOHEUHO 0O0Jiblliie BeIUYUHbI. OCHOBHBIC
TEOPEMBI O MPEEIaAX.

3. TlepBblii U BTOpOI 3aMeuaTeNbHbIE Mpeneibl, UX BbIBOA. Uucino Diinepa,
HaTypajdbHble  Jorapudmbl, rumnepoonuyeckue  GyHkuuu.  CpaBHEHHE
OECKOHEYHO MaJIbIX BEJIMYHMH U SKBUBAJICHTHBIC OECKOHEUHO MAaJIble BEJIMUMHBI.
4. HenpepblBHOCTh (PYHKIIMU B TOYKE W Ha OTpe3ke. CBOICTBA HEMPEPHIBHBIX
¢ynkiuil. OCHOBHBIE TEOPEMBI O HENPEPBIBHBIX (PYHKIUAX: TeopeMbl Komm u
Betiepurpacca.

5. IlpousBoanas pynkuuu. Onpenenenre npou3BogHON GyHKIUH, €€
Te€OMETPUYECKUN U MEXaHUYECKHUI CMBICIL.

6. IlpaBuna BEIYUCIICHHUS TPOU3BOJHON: MTPOMU3BOIHAS CYMMBI, TPOU3BEACHNUSA,
YacTHOTO.

7. Cnoxnas pyHKUuMA U e€ 1uddhepeHIupoBaHue.

8. OOparnas Gpyskius u e€ quddepeHITUpPOBaHIE.

9. Ilpoun3BoaHbIC HESIBHOW U TTApaMETPUUECKON (PYHKIIHH.

10. Tlonstre o auddepenimane GyHKIIMNA OJTHONH HE3aBUCUMOU IMTEPEMEHHOM,
€ro TEOMETPUUECKUI CMBICIL.

11. Tlpunoxxenue nuddepenimana K NPUOIM>KEHHBIM BEIYUCICHUSIM 3HAYCHUI

byHKIUU.

BOI’IpOCbl 01l CAMOCMOSMENbHO20 U3yd4eHus

1. [Ipenen dyukmuu. Buasl HeonmpeneaIeHHOCTEN MPU PACKPBHITUN TTPEACIIOB.
2. IlepBblil 3aMevaTeNbHBIN MPEIedL.

3. Bropoii 3ameuarenbHbIN Mpeied.

4. OcHOBBIHE T€OpEMBI TP HEepeHIIUATBHOTO HCUUCTEHUS.

5. [IpubnnrkeHHbIE BRIUUCIEHUS 3HAY€HUS (PYHKIIUU C TOMOUIBIO (POPMYJIBI
Teiinopa.

6. Berancnenue npeaenos ¢ MOMOIIbI0 ipaBuia JlomuTais.

Bonpocekl pyoexknoro koHTpoJisi Ne 3
Bonpocvl, paccmampusaemvie na ayoumopHvlx 3aHAMUAX

1. TlepBooOpa3Hasi u HEOTPENEIECHHBIN HHTETPAJL.
2. 3angauu, IPUBOMASAIIKE K TIOHSITHIO IEPBOOOPA3HON (HYHKIIUU.
3. Teopema o mepBoOOpa3HbIX (PYHKITUSX.
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4. OnpeneneHue HEONPEAEICHHOTO HHTETpaa.
5. CBoiicTBa HEONPEIETEHHOTO UHTETpaa.
6. TabGnuia MHTErpaioB HEKOTOPHIX (QYHKIIHIA.
7. HemnocpeacTBeHHOE MHTETPUPOBAHKE ITyTEM ITPeoOpa3z0BaHus
MOJIBIHTErPATLHON QYHKIIUU.
8. MHTerpupoBaHue Mo ICTAaHOBKOM.
9. HuterpupoBanue palliOHATBHBIX (QYHKITHI.
10. Ilonsartue o6 snementapubix apoosx LIV tunos.
11. aTerpupoBaHue 3JIeMEHTApHBIX APOOEH.
12. VuTterpupoBaHHe HEMPABIILHOMN pallMOHaIBLHON APOOU: BBIACICHUE IIETOM
YaCTH U Pa3yIoKEHUE MPABUWIBHON PAllMOHATIBHON IpOOH B CyMMY
npaBWIbHBIX pauroHanbHbIX Apoodeit LIV tunos.
13. MeTton HeonpeaeaeHHbIX K03hQHUITUEHTOB.
14. Ucnionb30BaHuEe TPUTOHOMETPUUYECKHUX MTPEOOpPa30BaHUM.
15. aTerpupoBanue UppaiMoOHAIBHBIX (DYHKITUH.
16. TpuroHomeTpruyeCcKue MoACTAaHOBKHU.
17. OcHOBHas TeopeMa U OCHOBHasI (pOpMysIa MHTETPaJIbHOTO UCYUCICHUSI.
18. Ilpon3Boanast uHTerpajga mo BepxHeMmy mpexaeny. Popmyna HeroroHa-
Jleitbuwua.

19. CpoiicTBa OIpeneneHHOT0 HHTETpaIa.

20. MeTtoapl 3aMEHBI TIEPEMEHHONM W WHTETPUPOBAHUS TPOU3BEICHUS TIO
JacTsIM.

21. Beriuncnenue momaned IUIOCKUX (UTYp B JEKapTOBOW M IOJSPHOU
CHCTeMax KOOPAMHAT.

22. BeruncneHnue IINHBL TyTH TUIOCKOH KPUBOM.

23. Briuucnenue o0beMa Tea.

24. BprurcneHue miomaau MoBEpXHOCTH BpallleHusl.

25. [IpunoxkeHus K 3ajadyaM MEXaHUKU: BBIYHUCICHHE KOOpJIMHAT LIEHTpa

TSDKECTH TIJIOCKOM KPUBOM U TIOCKOM Gurypsl. PaboTa cubl.

26. IIpubnmkeHHOe BBIYHCIICHUE OTIPEIETICHHOTO HHTerpaa.

BOI’IpOCbl 01l CAMOCMOSMENbHO20 U3yd4eHus

HNHuTerpupoBaHre MpOCTEUIINX paliOHaNbHBIX Apooeit (1V Tum).
YHuBepcagbHas TPUrOHOMETPUYECKAs! MOJCTAaHOBKA.

WNurerpupoBanue auddepeHnmaibHoro OuHoMa.

«bepyumecs n» 1 «HeOEpyIIUEC» UHTETPAIIbI.

[IpunoxeHue onpeaeneHHoro HHTerpaia (U3NIeCKoe U reOMETPUUYECKOE.
HecoOcTBeHHBIE HHTETpaIbl: MHTErpall C 0ECKOHEUYHBIM TPOMEKYTKOM
MHTETPUPOBAHUS, UHTETPaJl OT pa3pbIBHON (QYHKIUU.

®opmyiia MpAMOYTOJbHUKOB.

dopMyna Tpareuu.

dopmyia mapado.

oghkwbdE

© 00 N
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3.5. [IpoMexyTOouHAasi aTTeCTALIMS
B cootBeTcTBUM ¢ yueOHBIM IIJIaHOM T10 HarpasyieHuto rnoarorosku 20.03.02
«[IpuponooOyCcTpoiiCTBO ¥  BOIOMOJB30BaHUE» B | cemecTpe BHIOM
IPOMEKYTOUHOU aTTECTAINH SBJISICTCS YK3aMEH.

Bonpocsl, BbIHOCHMBIE Ha 3Kk3aMeH (1 cemecTp)
1. Onepauuu ClOXKEHUs MAaTPHL, YMHOKEHUE MaTPHUIl HA YUCIO, YMHOXKEHUE
MaTpull. JInHelHbIe 0TOOpaKEeHN.
2. YucnoBble XapaKTepUCTHKU MaTpuil. OmpeneauTend BTOPOTO U TPETHETO
NOPSJIKOB, UX CBOMCTBAa. MUHODBI, anreOpandeckue 10noJHeHud. PaznoxeHue
OTIPEICTUTENIS IO AJIEMEHTaM CTPOKU WiH crosiona. [lonstie 06 onpenenutensx
n-ro nopsiaka. OOpanieHue kBajapaTHOM Marpuubl. CyllecTBOBaHUE OOpaTHOU
MaTpUILIbl U €€ BBIYUCIICHHUE.
3. Cucremsl ABYX M TpeX JUHEHHBIX alreOpandeckux ypaBHEHHU ¢ JABYMs U
TpeMs HEM3BECTHBIMU. TeopeMa O CyIIeCTBOBAHUH M €JUHCTBEHHOCTH PELICHUS
JUHENHON cuctembl ypaBHeHuil. ®opmynbsl Kpamepa. MarpuyHas 3anuch
JMHENHBIX CUCTEM YPAaBHEHUH U UX PEIICHUE C TTIOMOIIBIO 00paTHOM MATPHUIIbI
4. OcHoBHblE MOHATHS M ompeeneHus. Omnepalyu CI0XKEHHUS BEKTOPOB,
BBIYMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uucio. IIpoekuus BekTopa Ha
ock. Teopembl 0 mpoekiusx BekTopa. Koopaunatueiii 0azuc. Paznmoxkenue
BEKTOPOB IO KOOpAuMHATHOMY Oasucy. ['eomerpuueckue u anredpanyeckue
KOMIIOHEHTBI BEKTOpa. JleKapTOBBI NPSAMOYTOJIbHBIE KOOPAMHATHI BEKTOPA.
CkansipHoe€, BEKTOPHOE U CMEIIAHHOE TPOU3BEICHMS BEKTOPOB, HX
ONPENIECIICHNS], CBOMCTBA, BBIPAXKEHHE Y€pe3 KOOPIUHATBHI.
5. ITloHsiTHE O KOMIUIEKCHOM 4HcIie. AnreOpandeckas, TPUrOHOMETPUYECKAS U
noKasaTesibHasi (JOPMbI KOMIUIEKCHOTO 4yuciia. Ornepanuu HajJ KOMIUIEKCHBIMU
yuciaaMu. Bo3BeneHHE KOMIUIEKCHOIO 4YHCJIa B HATypaJbHYIO CTEIIEHb W
U3BJICYEHUE KOpHS U3 KOMIUIeKCHOro uuciia. @opmynsl MyaBpa u Diinepa.
Kowmrnekcubie GyHKIMH 1EHCTBUTEIBHOTO TEPEMEHHOTO.
6. JlexkapToBa MpPSMOYTroJibHasi CHCTEMa KOOpPJAWHAT Ha IUIOCKOCTH W B
npoctpancTBe. [IpeoOpa3oBaHue cucTEM KOOpAMHAT TMpU  MapajIebHOM
nepeHoce oceil M MoBOpPOTe ocel, oOuuii cimydail mpeodpazoBanusi. [lonstue o
MOJISIPHOM CUCTEME KOOPAUHAT.
7. PaznuuHble BUABI ypaBHEHUS NPSIMOM HAa IUIOCKOCTH: C  YIJIOBBIM
K03 pUIIMEeHTOM, MPOXOAAUIeH Yepe3 JBE TOYKH, Yepe3 TOUKY B 3aJaHHOM
HaIpaBJIeHUH, B OTPE3Kax Ha OCSX, HOPMAJIbHOE, o0IIee. YTOoJd MEXIy IByMs
NPSMBIMH. Y CJIOBUE NApPAJUIEIbHOCTH, NEPIEHAUKYIAPHOCTH, COBIAIAEHUS ABYX
NPSAMBIX. BEIYMCIEHNE PACCTOSHUNA OT TOYKH 1O MPSIMOM.
8. VYpaBHeHHE MJIOCKOCTH B BEKTOpPHOM BHje. OOIiee ypaBHEHHE IIOCKOCTH,
HOpPMAaJbHOE YypaBHEHHE. PaccTOosHME OT TOYKM 0 IUIOCKOCTH. YTOJ MEXAY
JIBYMs INIOCKOCTSIMU. Y paBHEHHUE IJIOCKOCTH, IPOXOAALIEN YEPE3 TPU TOUKHU
9. BbIBOJ KaHOHMYECKHX YPAaBHEHHH OKPY>KHOCTH, DJUIMIICA, THUIEPOONBI H
napaboJibl HA OCHOBE OIPEAETICHHUS KPUBBIX KaK T€OMETPUUYECKOTO MECTA TOYECK.
HccnenoBanue Gpopmbl KPUBBIX MO YPABHEHHUIO.
10. JletictButenbupie  4yucia. [locTostHHBIE U TMEpPEMEHHbIE  BEJIUYHHBI.
AOcoiroTHaA BelIWYMHA IEWCTBUTEILHOIO YHCIa U €€ cBoucTBa. lloHsATHe O
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dbyHKuHOHAIBHOM 3aBHcUMOCTH. OOnacTh 3amaHuss U 00JACTh HM3MEHEHUs
guciaoBor ¢Gynkiuu. Knaccudukanms ¢dyHkiuid mno cnocoOy 3adaHus H
XapaKTEPHBIM CBOMCTBAM.

11. Yucnosas mocienoBaTenbHOCTh U ee npefen. [lpenen ¢yHKuMM B TOUKE,
oJIHOCTOpOHHUE Tpenenbl. [Ipeaen pyHKIMM Ipu HEOTPAHUUEHHOM YBEIMYCHUH
aprymenTa. beckoHeuHo manble H OeCKOHEUHO Oouibliive BeauuuHbl. OCHOBHbBIC
TEOPEMBI O Tpeeiax.

12. IlepBolif U BTOpON 3amedaTenbHbIC MpEeNbl, X BbBoA. Yucmo Diinepa,
HaTypalbHble  Jorapudmbl, runepoonnueckue  ¢yHkiuu.  CpaBHEHHE
OECKOHEYHO MaJIbIX BETMYMH U SKBUBAJIICHTHBIE OECKOHEUHO MaJlble BETMUUHBI.
13. HempepbiBHOCTD (DyHKIIMK B TOUKE M Ha OoTpe3ke. CBOICTBA HEMPEPHIBHBIX
¢bynkiuii. OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX (YHKIHIX: TeopeMbl Kommm u
Beliepmpacca.

14. TlpousBonnas Qyukiuu. OmnpeneneHue MOPOU3BOIHON — GYyHKIUU, €&
reOMETPUYECKUN U MEXaHUYECKUN CMBICIL.

15. TlpaBuiia BBIYUCIIEHHS TIPOU3BOIHOM: MPOU3BOIHASI CYMMBbI, TTPOU3BEIACHUS,
YaCTHOTO.

16. Cnoxnas pyukius u e€ nuddepeHirpoBanue.

17. Obpatnas pyukuus u e€ nuddepeHirpoBatue.

18. [IpousBoIHBIE HESABHOM U MapaMeTpUIecKon QyHKITUH.

19. Tlonstre o auddepenmane GyHKIUN OTHOW HE3aBHCHMOW TEPEMEHHOM,
€ro r€OMETPUYECKHUM CMBICII.

20. ITpunoxenue muddepennmana K TpUOIMHKCHHABIM BBIYUCICHUASIM 3HAYCHUN
(GyHKUIHU.

21. Onpenenenne  MPOW3BOAHOM  (PyHKIMH, €€  TEOMETPHUUECKHH |
MexaHu4YecKkuid cMmbici. [IpaBuiia BBIYMCICHHS] MPOU3BOJHON: MPOU3BOIHAS
CYMMbI,  mnpousBeAeHus,  vacTHoro.  Cnoxnas  ¢QyHKIusS U ee
mupdepennupoBanue. OOpatHas ¢Gynkuus u ee auddepeHupoBaHHe.
3amMeuaHre O CBS3M HEMPEPBHIBHOCTH (PYHKIHMH M ee auddepeHIupyeMOCTH, O
CYLIECTBOBAHUU MTPOU3BOJHOM.

22. Tlonsitue o muddepennnane yHKIUU OJHOM HE3aBUCUMOUW MEPEMEHHOM,
ero reomerpuyeckuii cmbica. CpoiictBa nuddepenmnuana. [Ipunoxkenue
muddepennrana K npuOJIMKEHHBIM BBIUUCICHUSIM 3HAaYeHU (PyHKIIUU

23. Ilpon3Boanpie U auddepeHuansl BeICIIUX MOPAKOB.DOpMyTHpOBKa |
nokazarenbcTBo TeopeM Pepma, Poms, Jlarpanxka. I'eomeTpuyeckuil CMBICTT
TEOpeM.

24. TlocTaHoBKa 3a/1a4¥l O MPEACTABICHUHN (YHKIIUH MHOTOUJICHOM. MHOTOUJIEH
Tetinopa. dopmyna Telnopa c¢ octatouHbiM ujneHoM B ¢opme Jlarpanxa.
®opmyna Maksopena. Paznoxenue HekoTopblXx GyHKIMNA 10  (Qopmyre
MaknopeHna.
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]YpuMep IK3AMEHAUUOHHO20 ounema.

MHHHCTEPCTBO CEJILCKOI'O XO3SMCTBA POCCUNCKON ®EJEPALIUN
®denepalibHOE rOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE
YUpEXKICHUE BBICIIETO 00pa30BaHUS
«CapaToBCKuUii rocyaapCTBEHHBIN arpapHblii yauepcuteT uM. H.M.BaBunoBay»
Kadenpa «Maremaruka, MexaHUKa U HH)KEHEPHAS Tpaduka

SK3AMEHAITMOHHbBIN BUJIET Ne 3
o aucnuIuimae «MaTtemaTtrka (0a30BbIid YPOBEHB )»

1. AcumnToTsl rpadguka GyHKIIUH.

2. Tabnwuira mpon3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKITHI

3. Ilpenanpusarre BeITyCKaeT TPU BUA MPOIYKIIUHU, HCIIOJIB3YS ChIPhE TPEX
BUJI0B. Pacxo/pl KayKI0T0 TUTIA CBHIPHS IO BUAAM MPOTYKIIUU U 3aIachl
CBIPBS Ha MPEANIPUSATHH JaHbl B Tabnmuie. Onpeaenuts 00beM BBITyCKa
IPOAYKIIMH KaXKJJO0TO BHJIA TIPY 33JJaHHBIX 3amacax ChIpbs (37ech U Jaliee,
pacder BeJIeTCsl B YCJIOBHBIX eAnHUIaxX ). COCTaBUTh MATEMAaTUIECKYIO
MOJIeJIh BBIITyCKa MpoayKuuu. [lomydeHHyo cucteMy TUHEHHBIX YpaBHEHHIH
peumth MeTosioM Kpamepa. (otBet: 150; 250; 100).

Pacxon CBIPbA 110 BUAaM 3armac
Bun ceipbs MIPOYKITUH, 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.kadeapoit I".H. Kamsbrmosa

4. Meroanyeckue MaTepuaJibl, ONpeAe/siionue npoueaypbl OeHUBAHUSA
3HAHM, yMEHHUI1, HABBIKOB M (WJIM) ONBITA 1eSAITEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpOBaHUSA KOMIIETCHIUM

4.1 Ilpoueaypbl OLleHUBAHUS 3HAHUI, YMEeHUI, HABBIKOB
U (WIN) ONbITA 1eSITeJILHOCTH

Kontponb pesynpTaToB o0OydeHHs OOydYaronIuxcsi, 3TanoB U YPOBHS
dbopMupOBaHUS KOMIIETEHITUHN MO qucuuIuinHe «MaTtematrka (0a30BbIi YPOBEHB)»
OCYIIECTBIISIETCS Yepe3 MPOBEICHUE BXOJAHOTO, TEKYIIET0, PyOEKHBIX, BEIXOAHOTO
KOHTPOJIEH ¥ KOHTPOJISI CAMOCTOSITEIbHON paOOThI

@®opMBI TEKYIIETO, MPOMEXKYTOUHOTO M HTOTOBOTO KOHTPOJIS, MOPSIOK
HayuCceHUusl 0a/uioB U (OHABI KOHTPOJIBHBIX 3aJaHUM ISl TEKYIETro KOHTPOJIS
pazpabarpiBatoTcsi  Kadeapod  UCXoAs U3 CHEUU(PUKM  JTUCHUIUIMHBI, U
YTBEPKJIAOTCS Ha 3acelaHuu Kaeapsl.
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4.2 Kputepum ouieHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONbITA
NeSITeJIbHOCTH, XapAKTEePHU3YIIIHX dTanbl GoOpMUPOBaAHUS KOMIIETEHIIUI B
npoiecce 0CBOeHHs 00pa3oBaTeIbHOH MPOrpaMMbl

OnucaHue MIKaabl OLCHUBAaHUA OJOCTHKCHUA KOMHCTGHHI/Iﬁ 110 JUCHUIIIINHC

MIpUBEJICHO B Tabsuiie 6.

Tabmuma 6

YpoBeHb
OCBOCHHUS
KOMIIETEH
15051

OTMmeTKa 1Mo NATUOAITEHON CUCTEME
(mpoMexyTo4Hast aTTecTarms)*

Onucauue

8bICOKUIL

«OTJIHUYHO»

«3a4YTCHO»

«3a4TECHO
(OTIIUYHO)»

OO6yuaronuiics
OOHapy>KuJl BCECTOPOHHEE,
CHUCTEeMaTUYECKOE u
IIyOOKOe 3HaHWE Y4yeOHOIo
Marepuana, ymMeeT CBOOOIHO
BBITIOJTHSTh 3aJlaHus,
IPEyCMOTPEHHBIE
IpOrpamMMoi, YCBOMII
OCHOBHYIO JIUTEpATypy U
3HAKOM C JOIIOJIHUTEIHLHOU
JUTEPaTypOu,
PEKOMEHI0BaHHOU
nporpammoit. Kak mpasuio,
oOy4Jaromuiicss  MpOosIBISET
TBOpPYECKHE CIOCOOHOCTH B
MOHUMAaHUH, W3JIOKCHUH |
MCII0JIb30BAaHUU MaTepHalia

oazoewnlit

«XOopomIo»

«3a4YTCHO»

«3a4TEHO
(xoporo)»

OOyuaromuiics
OOHApyXUJI TIOJIHOE 3HAHUE
y4e0HOTO MaTepuaia,
YCTIEIIHO BBITTOJTHSICT
MIPETyCMOTPECHHBIE B
nporpamMme 3aJiaHusl, yCBOWII
OCHOBHYIO JUTEPATYPY,
PEKOMEHIOBAaHHYO B
nporpamme

nopozoeul
u

«YIOBJIETBO
PUTEITHHOY

«3a4YTCHO»

«3a4TECHO
(Y10BIIETBO
PHUTEIBHO)»

OO6yuaronuiics
OOHapPY KU
OCHOBHOTO
Marepuaga B
HE0OXOIMMOM TUTST
NaJIbHEUIIIEH y4eObl "
npeacTosmeid  paboTel 1O
npodeccuu, CnpaBlsIeTCs C

3HAHUS
yueOHOTO
00BeEME,
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YpoBeHb
OCBOEHUS
KOMIIETEH
105051

OTMmeTKa Mo MSATHOATUTBHON CHCTEME
(mpoMexyTo4Hasi aTTecTarus)*

Onucaunue

BBIIIOJIHEHHEM
MPaKTUYECKUX
PETYCMOTPEHHBIX
IIPOTPaMMOM,  3HAKOM €
OCHOBHOM JIUTEPaATypPOU,
PEKOMEHI0BaHHOU
IIPOrpamMMoi, JOITYCTHII
IIOTPEIIHOCTH B OTBETE HA
DK3aMEHe " pu
BBIIIOJIHCHUN
DK3aMEHALMOHHBIX 3a/1aHHM,
HO oOnamaer
HEOOXOJUMBIMU  3HAHUSMU
JUISl WX YCTPAHEHHS TMOA
PYKOBOJCTBOM
IIPENnoAaBaTelIs

3aJIaHUM,

«HEYJIOB-
JIETBOPH-
TEJIBHOY

«HEC
3a4TCHO»

«HE
3a4TECHO
(HeyoBIeT
BOPUTEIIHH
0)»

OO6yuaronuiics
oOHapyxuia  mpoOensl B
3HAHMSIX OCHOBHOT'O
y4e0HOTO MaTtepuaia,
JIOTYCTUJT TIPUHIUTIAATIBHBIC
OMMOKKM B  BBINOJHEHUU
MPETYCMOTPEHHBIX
MpOrpaMMON TTPAKTUYECKUX
3aJIaHuH, HE MOKET
MIPOJIOJDKUATE OOyUYCHUE WIIN
MPUCTYTIHATH K
npodecCUOHATILHON
NESATeTLHOCTH 1o
OKOHYAHHUH
oOpazoBaTeIbHON
OpraHu3aluu 0e3
JIOTIOJTHUTEIBHBIX 3aHSTHH

* - (dopMa TPOMEKYTOUYHOH aTTECTAllUM B CEMECTPE OIpeaeseTcs
COOTBETCTBHH C TaOiuIlEeH 2 paboyeit mporpaMMbl JUCITUTUTHHBI (MOTYIIS)

4.2.1. Kputepunu OleHKH YCTHOTO OTBETA MPHU MPOMEKYTOYHOH aTTeCTALUMN
IIpu oTBeTe Ha BOIIPOC OOYUAIOLIUIICS 1EMOHCTPUPYET:

3HAHUSI: O CNocoOax u Mmemooax CamooOpeaHu3ayuu camooopa308anus 6
pamkax oceoerus oucyuniunvl Mamemamuka (6a308vili ypoGeHv);, 00 OCHOBHLIX
3aKOHAX MAMeMAMUKU.
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YMEHMSI: UCHONb308AMb MAMEMAMUYecKuli annapam 6 npaKmuyeckou
0esmenbHOCmU, NPOU380OUMb pPAaciemvl No U3BECMHOMY aAl20pummy, 3a0aeams
80NPOCHI NO UZVUEHHLIM MEMAM; CPABHUBAMb NO AHALO2UU AN20PUMMbL PeUleHUs
NPAKmMu4ecKux 3a0au.

BJIAJlecHHe  HABBIKAMHM:  MemooamMu  HOCMPOEHUs U  pearusayuu
mMamemamuideckux mooeneu Oisl peuleHuss HAYYHO-UCCAe008aAMENbCKUX 3a0al,
nosmopeHuem CmaHoOapmHou npoyeoypvl peuleHus Munosvlx MamemMamuyecKux
3a0au N0 U3YYEHHbIM — MmeMam,  NpUMEHeHueM  Memooo8  NOCHPOEHUs.
mMamemamudeckux Mmooeneu u uHmepnpemayueu NOJNYYEHHLIX pe3yIbmamos;
UCNONb306AHUEM NOJYUEHHBIX SHAHUU K U3YYEHUIO Ce0YIOuWUxX OUCYUNTIUH KYPCA.

KpHTepuu oueHkn

OTJIMYHO 00yyJaroImuics 1IEMOHCTPUPYET: BCECTOPOHHEE, CUCTEMAaTHYECKOE
U TI1yO0OKO€e 3HaHuE Y4eOHOro MaTepHraia, yMeHue CBOOOIHO
BBINOJIHATB IPAKTUYECKUE 3a/1aHUs, IPElyCMOTPEHHbIE
IIPOrpaMMOH, YCBOUBIIHWNA OCHOBHYIO JINTEPATYPY U 3HAKOMBIH C
JIOTTOJTHUTEIILHON JIMTEPATypOid, PEKOMEHJOBAHHOW TPOTrPaMMON.

XO0po1Io oOydJaronuiicss JAEMOHCTPUPYET: TIOJIHOE€ 3HAaHHE Yy4eOHOTO
MaTepualia, YCIHEIIHO BBIMOJHSAIONIMA TMPETyCMOTPEHHBIE B
IIporpaMMe IpPaKkTHUYECKUE 3aJaHUs, YCBOUBIIUN OCHOBHYIO
TUTEpaTypy, PEKOMEHIOBaHHYIO B mporpamme. OOydarommuiics,
MOKAa3bIBACT CUCTEMATHUYCCKUU XapaKkTep 3HAHUH 110 JUCHUIIIINHE
U CcrnocobeH K UX CaMOCTOSITEJIbHOMY  TOINOJHECHUIO U
OOHOBIICHHIO B XOJ€ JaJbHEHImed y4eOHOW paboThl U
poheCCHOHAILHOM JICSATEIILHOCTH.

YAOBJIETBOPUTEJILHO 00y4JaroImuincs JIEMOHCTPHUPYET: 3HAHUS OCHOBHOTO
y4eOHOro Matepuaia B o0bemMe, He0OXO0AUMOM Uil AalibHEeHIIeH
y4eObl M TpeacTosmeil paboTsl 1Mo mpodeccuu, CIpaBiIsSeTCs C
BBIMOJIHEHUEM  IPAKTMYECKUX  3aJjaHui, MpelyCMOTPEHHbIX
MIpOrpaMMoi, 3HAKOM c OCHOBHOM JIUTEPATYpOH,
PEKOMEHJ0BaHHON MPOrpaMMOH.

HEY0BJIETBOPUTEJIBHO | OOyYaIOUIUIICS JEMOHCTPUPYET: MPOoOebl B 3HAHUSIX OCHOBHOTO
y4eOHOro MaTepualna, JOMYyCKaeT MPUHLUNHAIbHBIE OIIMOKH B
BBIITOJIHEHUM  NPAKTHUYECKMX  3aJaHUl, MPEIyCMOTPEHHBIX
IIPOrpaMMON.

4.2.2. Kputepuu OlleHKH BbITIOJTHEHUSI KOHTPOJIbHBIX (CAMOCTOSITEIbHBIX)
pador

OTJIMYHO 00yJaroIuics IEMOHCTPUPYET: BHICOKUN Pe3ysIbTaT, OTBETUII
MIPAaBUJIBHO U B Pa3BEPHYTOM BHJIE HA BCE TEOPETUYECKUE
(MpakTHUYECKHUE) BOMPOCHI, HE TOMYCKAaeT OIMOOK B OTBETE MPHU
pelIeHNN KOHKPETHOM 3aja4H.

X0pOo1Io o0yyJaroImuiicss AEeMOHCTPUPYET: XOPOLIMH pe3yibTaT, OTBETHII
MPaBWJIbHO Ha BCE TEOPETUYECKHUE (MPAKTUYECKUE) BOIPOCHI, HO
B KpaTKoil ¢opme, TMO0 AOMYCTHI OJHY OMIMOKY B OTBETE IPH
penIeHny KOHKPETHOM 3aja4H.

YAOBJICTBOPHUTEIbHO oOyuatomuiics JIEMOHCTPUPYET: YAOBJIETBOPUTEIbHBIN
pe3yJbTaT, MPaBWJIBHO OTBEYAET TOJIBKO HA YacCTh MOCTABICHHBIX
TeopeTHudeckre (TPaKTHYeCKHe) BOMPOCOB TIPU  PEIICHUU
KOHKPETHOM 3a7a4H.

HEY/I0BJIETBOPUTEJIbHO | O0yJaroluiics JEMOHCTPUPYET: HEYJIOBJIIETBOPUTEIbHBIN
pe3ysnbTaT HE OTBETWJ Ha IIOCTAaBJIEHHbIE TEOPETUYECKHE
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| (mpaxTHyecKye) BOIPOCH! HIIM OTBETHII HEPABMIBHO.

4.2.4. Kputepuu OlleHKHU BbINOJHEHNUS] TECTOBBIX 3aIaHUI

[Ipu BBIMOTHEHUN TECTOBBIX 3aJJaHUN O0YJAIOIITUIICS JEMOHCTPUPYET:

3HAHUSI: 0 Cnocodax u Memooax CamooOpeaHu3ayuu camooopazo8anus 6
pamkax oceoerus oucyuniunvt Mamemamuka (6a308vili ypoGeHv);, 00 OCHOBHLIX
3AKOHAX MAMeMAmuKuU.

YMEHHSI: UCNONb306AMb MAMEMAMUYeCKUll annapam 6 NpaKkmuieckou
0esimenbHOCMU, NPOU3BOOUMb PACHemvl N0 U3BECMHOMY ANOPUMMY, 3aA0a8amb
B0NPOCH NO UZYVHEHHBIM MEMAM; CPABHUBAMb NO AHALOSUU ANOPUMMbL PeUleHUs
NPAKMUYeCcKux 3a0adu.

BJaJIeHHe HABBIKAMHM:  MemooamMu  HOCMPOEHUsi U pearusayuu
mMamemamudeckux mooeneu Oisl peuleHuss HAYYHO-UCCIe008aAMENbCKUX 3a0al,
nosmopeHuem CmaHOapmHol npoyedypvl peuleHus MUnosvlx MamemMamuyecKux
3a0ay N0 U3YYEHHbIM  MeMAM,  NpUMEHEeHUeM  Memooo8  NOCHPOEHUs.
Mamemamudeckux Mmooenel U uHmepnpemayuel NOJNYYEHHbIX pe3)Ibmamos,
UCNONIb308AHUEM NOJIYYEHHBIX SHAHULL K U3YUEHUIO Ce0YIouUx OUCYUNIUH KYPCA.

KpuTtepun o11eHKH BbINOJTHEHHUSI TECTOBBIX 3aJaHUH

OTJIHYHO 00yYaroIUICs IEMOHCTPUPYET: OTINYHBIC 3HAHKS U OTBEYACT HA
TECTOBBIC 3a1aHus B npenenax 86%-100%.

X0pOoI1I0 00yYaroIuHCs IEMOHCTPUPYET: XOPOIIME 3HAHUS U OTBEYACT HA
TECTOBBIC 3aaHus B ipeaenax 74%-85%.

YIOBJIETBOPHTEIbHO 00y4YaroIuics JeMOHCTPUPYET: YAOBJICTBOPUTEIbHBIC 3HAHUS U
OTBEYAET HA TECTOBBIC 3aaHus B nipeaenax 60%-73%.

HEeY/I0BJIETBOPUTEJIbHO | OOyYaroIMiics JEMOHCTPUPYET: HEYIOBICTBOPUTEIbHbBIC 3HAHUS
Y OTBEYACT Ha TeCTOBbIC 3a/1aHus Hike 60%.

Pazpabomuux: oouenm, Kouecaposa O.C.
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