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hopMupoOBaHUS

Ne Conepxanue Crp.
[lepeueHp KOMIETEHIIMI C YKa3aHUEM 3TanoB X (OPMUPOBAHUS B ITPOLIECCE 3
ocBoenust OI1OI1

2 Onucanue nokasareyie 1 KpUTeprueB OLICHUBAHUS KOMITETCHIIMN Ha Pa3IMUYHbIX 5
sTanax ux (popMupoBaHUS, OMUCAHHUE IITKAT OLICHUBAHUS
TunoBble KOHTPOJIbHBIE 3aJaHHsl WM WHBIE MaTepuasbl, HEOOXOIUMBIE IS
OLICHKU 3HAHWUM, YMEHHWI, HABBIKOB M (WJIM) OMbITa JESATEIbHOCTH, ]
XapaKTEepU3YIOMIMUX 3Tarbl HOPMHUPOBAHUS KOMIIETEHIMI B MPOLECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

4 Mertoauueckue mMaTepualbl, ONPEAEAIONINE MPOLEYypbl OLIEHUBAHUS 3HAHUU,
YMEHMM, HaBBIKOB U (WJIM) OIBITA AESITEIBHOCTH, XapaKTEPU3YIOLIUX dTalbl UX 20




1. [lepeyeHb KOMINETEHIIMI ¢ YKAa3aHHEM 3TAaNo0B UX (OPMHUPOBAHUA B Mpolecce OCBOCHUS

onon

B pesynbrare u3yueHHs TUCHMIUIMHBI «MaremaTtuka (6a30Bblif ypoBEeHb)» oOydarouiuecs, B

coorBercTBUM ¢ @I'OC BO mno nampaBieHutro noArotoBku 19.03.04 TexHoiorus mpoayKUHU H
opraHu3anysi OOIIECTBEHHOTO MHUTAHUS, YTBEP)KICHHOTO NpuKa3oM MuHHCTEpCTBAa 00pa3oBaHUS U
Hayku P® ot 17.08.2020.r. Ne 1047, hopMupyIOT ClaeayOMNUe KOMIIETCHITNHN, YKa3aHHbBIC B Ta0mIle 1.

®opMupoBaHUe KOMIIETEHIHIl B Mpolecce 3yYeHHUsl JUCIUIIUHbI
«MaremaTuka (0230Bblii YpOBEHb)»

Tabmauma 1
Kommerenims Nunaukatopel OTtanel Bune: O1LeHOYHEBIE
Kon HaumeHnoBanue JIOCTHKCHUS dbopMupoBaHus | 3aHATUH IS cpencTBa Jist
KOMIIETEHITUI KOMITETCHIIMH B | ()OPMHPOBaH OIICHKH YPOBHS
nporecce us c(OpMHUPOBAHHOCTH
ocsoenusa OIIOII | koMmeTeHIH KOMIIETEHIINHU
(rom) u
1 2 3 4 5 6
OIIK | Crocoben OIIK-2.1 1 JICKIINH, YCTHBIH OIpocC,
) PUMEHSTh pUMEHSIET NPaKTHYECKUE | THIIOBOW pacyer
OCHOBHBIE MaTeMaTHYECKUE 3aHATUA
3aKOHBI U METO/IBI u
METO/IbI OCYIIECTBIISIET
HCCIIEI0BAHN MaTEMATHYECKIO
€CTECTBEHHBIX 00paboTKy
HAYK JUJIs JIQHHBIX,
pewieHust 3a1aq MOJTyYECHHBIX B
npodeccHOoHaNBH | X01€  pa3paboTKu
O#1 1EATELHOCTH | MPOSYKIUH
0011IECTBEHHOTO
[IATaHUSA

Komnerenmus OIIK-2 taxxe hopMupyercs B X0/1€ OCBOCHUS AMCHUIINH: [Ipuknannas

MaTeMaTHKa B TEXHOJIOTUU U OPTaHU3alMU MPEANPUATHI 001IeCTBEHHOTO MUTAaHUs, JKOJIOTHS,
HeOpFaHI/I‘-IGCKaH U aHAJINTHUYCCKasA XHUMUs, OpI‘aHI/I‘IeCKa}I X KOJJLIOMAHAasA XUMUsI, BI/IOXI/IMI/I}I,
Mukpo61oIIorust MUIIEBBIX MPOIYKTOB, ToBapoBeIeHNE POIOBOILCTBEHHBIX TOBApOB, MeTObI
MCCIJIEIOBAHMS ChIPbs U MUIIEBBIX MPOAYKTOB, Teoperndeckas TexHOJIOTUs, CTaTUCTUUECKHE METOIbI
00pabOTKM JAHHBIX B TEXHOJIOTUU U OPTaHU3ALUH MIPEIIPUATHI 0OIIECTBEHHOTO MUTAHUS,
DJIEKTPOTEXHUKA.

2. Onucanue nokKasaresieid 1 KpUTepreB OLEHUBAHUS KOMIIETEHIM I

Ha pa3/iIMYHbIX 3TAallax UX (l)OpMHpOBaHl/Iﬂ, OIIHCAHHC IIKAJ OICHUBaAHUSA

IlepeyeHb OLIEHOYHBIX CPEICTB

Tabiuma 2
No HaumenoBanue Kpartkas xapakrepuctuka [Ipencrapienue o1eHOYHOTO
I/ | OIIEHOYHOTO CPEJCTBA OIICHOYHOTI'O CPE/ICTBA cpeactea B OM
1 TumnoBoii pacuer CPEACTBO MPOBEPKU YMEHUM | KOMILIEKT 3aJIaHUH 11O

MNPUMCHATH TOJTYUCHHBIC
SHaHUA OJId pCIICHUA 3aa1a4
OIMPCACIICHHOI'O TUIIA IO
pasacity ujind HECCKOJIbKHUM

BapUaHTaM
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paszenam

VYceTHbII onpoc

CpCACTBO KOHTPOJIA,
OpPraHnu30BaHHOC KaK OIIPOC

B yCTHOU (opme

MeIaroru4ecKoro paboTHUKA
00y4aromuXxcsi Ha TEMBI,
CBSI3aHHBIEC C U3y4aeMOMH

NUCHUIIIIMHOU U

paCCqHTaHHOﬁ Ha BBISICHCHHEC

00beMa 3HAHUN

oOydarorerocs mo
OTIpeICTICHHOMY pa3zieny,
Teme, mpobemMe u T.11.

IUCLUILINHEL:

CeMUHapy

BOITPOCHI IO TCMaM

- HNCPCUYCHb BOIIPOCOB K

- IIepeYeHb BOIIPOCOB IS
YCTHOT'O OIIpoca

IIporpamma oueHUBAHUS KOHTPOJIUPYEMOH IMCHUILIMHBI « MaTemMaTuka
(ba3oBblil ypOBEHB)»

Tabmuma 3
Kountponupyemslie Kon koHTpOnupyemoit
No POJHpY I KOHTPOJHPY HaumenoBanue
pazaensl KOMIIETEHIINH (WU ee
/11 OIICHOYHOT'O CPE/ICTBA
(TeMBl AMCIUIIINHEI) 4acTH)
1 2 3 4
1. | KomnnekcHbie uncna OIIK-2 Y CTHBIN OITpoc, THIIOBOW pacyer
2. | llpenen n mpousBogHas OIIK-2
dhysKIIH OJHOM YcTHBIN onpoc, TUIIOBOM pacuer
MepEMEHHOM
3. |IIpunoxxenus OIIK-2 N N
N YcTHBIH OIpoc, TUTTOBOK pacyeT
MTPOM3BOAHOMN
4. | HeonpeneneHHBIH OIIK-2
HHTETpaJl.
OnpeneneHHsi VY CTHBIHN OIpoc, TUITOBON pacyeT
HHTETpal u ero
MIPIIIOKEHUS
5. nppepeHuranIbHbIE OIIK-2 N N
Huddep YcTHBIH OIpoc, TUTTOBOK pacyeT
ypaBHEHUS

Onucanue nokasareseil 1 KpUTepueB OLIEHMBAHUSA KOMIIETEHINH MO JMCUMILUINHE AaTEMaTHKA))
HA Pa3JMYHbIX ITanax ux (popMupoBaHus,
ONMUCAHME IIKAJ OLleHUBAHUS

Tabnuua 4
Kon Nuaukatopel [TokazaTenu v KpUTEpUN OIECHUBAHUS PE3YJIbTATOB 00YUCHUS
KOMIIETEHIIY | JOCTHXKECHUS HUKE IIOPOrOBBIA | NPOABUHYTHIN BBICOKUH
U, DTallbI KOMIIETCHIIMH MIOPOTOBOTO YpOBEHb YPOBEHb YPOBEHB
OCBOEHUS YpOBHS (ynosneTBopu (xopor110) (oTHM4HO)
KOMIIETEHIIN (HeynoBieTBOpHU TEJIBHO)
u TEJIHHO)
1 2 3 4 5 6




OIIK-2, OIIK-2.1 oOyuaronuiics He 3HaeT (pOyJaromuiics 0OyUaroIuics o0yuaroIuics
1 cemectp Perrenue 3HAYUTEIBHON 9acTH [TeMOHCTPUPYET [TeMOHCTPUPYET [TeMOHCTPUPYET
MHIKEHEPHBIX POTrPaMMHOTO BHAHHS TOJBKO BHAaHHE MaTepHana, BHAHHE OCHOB
3apad ¢ | Marepnana, moxo OCHOBHOT'O e TOIyCKaeT MaTepraa, IpakTHKH
OpHEHTHPYETCS B MaTepHaia, HO He  CYIIeCTBEHHBIX [PUMCHEHUSI
TTOMOTLPBIO OCHOBax BHACT JeTalei, HETOIHOCTEH MaTepuaia,
MaTeMaTuIeCKoro |y iaremariaeckoro Imoryckaer MCUEPIIBIBAIOIIE U
arapara AHANM3a, OCHOBHBIX HETOYHOCTH B MOCJIeI0BATENRHO,
BCKTOPHOM MOHSATHSIX U METOJax, He  (popMyTHpOBKax, ETKO U JIOTHIHO
anreOpel, BHAET NPAKTUKY HapyIiaer M37araeT MaTepuar,
AHAJIUTUYECKOM  |[IPUMCHEHHMs MaTepHaia, [TOTHYECKYIO XOPOLLIO
reoMeTpHH W |mOIycKaer [OC/IEI0BATEIbHOCTD OpUEHTHpYETCS B
MATEMATHYECKOro |CYIIECTBEHHEIE OMMOKY B H3TI0KEHUN MaTepuae, He
AHAIM3A [POTPAMMHOTO BaTPyIHACTCS C
MaTepHaa OTBETOM TIPH
BHIOU3MEHEHUH
BaJaHuH

3. TunoBbie KOHTPOJIbHBbIE 32J]aHUS UJIM UHbIE MATEPHUAJIbI, HEO0OX0AMMbIe /IJIsl OLIEHKH 3HAHM,
YMeHM, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH,
XapakTepu3youmXx 3Tanbl popMupoBaHus KOMIIETEHIHI B Npolecce 0CBOEHMSI
o0pa3oBaTe/IbHON NPOrPaMMBbl

3.1 Tunosoii pacuer

Lens BBITIOJIHEHHSI THUIIOBOTO pacuera: yriayOuTh, CHUCTEMATHU3UPOBATb U 3aKPEIHUTH
TEOPETUYECKUE 3HAHUSI O0YUYaIOIIUXCS; MPOBEPUTH CTENICHh YCBOCHHS OJHOW WM HECKOJIBKHX TEM
WJIA BOMPOCOB.

TeMarnka TUIIOBOIO pacyeTa YCTAHABIMBAETCS B COOTBETCTBHM C TEMATUKOM MPOWJIEHHOTO
JIEKIIMOHHOTO Kypca.

Tunosoi pacuer Nel
1. B3amauax 1.1- 1.20 pemmnTs 3aJaHHYI0 CUCTEMY JIMHEWHBIX YPaBHEHUM:
e noJab3ysch popmynamu Kpamepa;
e MeronoM ['aycca;
® MaTPUYHBIM METOOM;

Sxp + 8, - x; = -7 x, +2x, +x; = 4
LL1yx, + 2x, + 3x; = 1 1.2 43x, —-5x, +3x; =

2x, - 3x, + 2x; = 11 2x, +7x, -—x; = 8

3x, +2x, +x; = 5 x, +2x, +4x, = 31
1.3 92x, +3x, +x; = 1 14 5x;, +x, +2x; = 29

2x, +x, +3x;, = 11 3, -x, +x; = 10

4x, -3x, +2x; = 9 2x, -x, -x; = 4
1.5 <2x, +5x, -3x, = 4 1.6 {3x, +4x, -2x, = 11

S5x, +6x, —-2x; = 18 3x, —2x, +4x; = 11



x, +x, +2x; = -1 3x, —-x, =
1.7 2x, -x, +2x; = -4 1.8 —-2x, +x, +x; =
4x, +x, +4x; = -2 2x, —-x, +4x; = 15
3x, -x, +x; = 4 X, +tx, +x; = 2
1.9 <2x, -5x, -3x, = -17 1.10 {2x, -x, —-6x; = -1
X, +x, —-x; = 0 3x, —2x, = 8
2x, +x, —-x; = 1 2x, -x, —-3x; =
L.11 ¢ x, +x, +x; = 6 1.12 3x, +4x, -5x; =
3, —-x, +x; = 4 2x, +7x, = 17
x, +5x, +2x;, = -7 x, —2x, +3x; = 6
.13 {2x, -x, -—-x; = 0 1.14 {2x, +3x, —-4x, = 16
x, —2x, -—-x3 = 2 3x, —-2x, -5x; = 12
3x, +4x, +2x, = 8 2x, —x, +3x; =
1.15 x, +5x, +x; = 0 1.16 x, +3x, -2x; =
2x, -x, -3x; = -1 2x, —x; = 2
2x, +x, +4x;, = 20 X, —X, = 4
1.17 42x, -x, -3x; = 3 1.18 42x, +3x, +x; = 1
3x, +4x, —-5x; = -8 2x, +x, +3x; = 11
x, +5x, -x; = 7 I11x, +3x, -x, =
1.19 {2x, -x, -—-x;, = 4 1.20 ¢ 2x, +5x, -5x, =
3x, —-2x, +4x, = 11 X, +x, +x; =

Tunosoii pacuer Ne2
2. B3amagax 2.1- 2.20 nansl koopauHaTel Touek A, B, C . Tpebyercs:

1) 3anucarb Bektopsl AB 1 AC B cucteme opT i, j W HaWTU AJIMHBI 3TUX BEKTOPOB;

2) HAWTH OPT BEKTOpa AB;

3) uzo6pa3uthb BekTOpsl AB u AC B KOOpAMHATHOU IIOcKOCTH xOy ;

4) HaiiTu BEeKTOpa Z =34B-2AC u d_2 =2AB+3AC aHANMATHYECKH U reOMETPUYECKHU.

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

22 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)
2.6 A(0; 0), B(3; 4), C(4; 2) 2.16 A(-4; 12), B(8; 3), C(6; 17)
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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)

2.19 A(2;-2), B(5; 2), C(6; 0)

2.10  A(0; 2), B(12; -7), C(16;15)

220 A(-1; 1), B2; 5), C(3; 3)

Tunosoii pacuer Ne3
3. B3agauvax 3.1- 3.20 nansl koopauHathel BepmmH nmupamusibl ABCD. TpeGyercs:

_—

1) 3ammcats BekTopel AB; AC; AD B cucteme opT i, j, k W HATH MOJYJIH STHX BEKTOPOB;

2) Haiitu yroa Mexay BEKTOpaMH Eé, If;

—_—

3) Haiitu npoeknuio BeKTOpa AD wa BEeKTOp AB;
4) Haiitu miomans rpanu ABC;
5) Haiitu 066éM mupamuasr ABCD.

3.1 A2;-3;1),B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.11 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.2 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.12 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9),D(2; -1; 2).

3.3A2;-3;1),B(6;1;-1),
C(4; 8;-9), D(2; -1; 2).

3.13 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.4 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9),D(2; -1; 2).

3.14 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9),D(2; -1; 2).

3.5 A(2;-3;1),B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.15 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.6 A(2;-3; 1), B(6; 1; -1),
C4; 8;-9), D(2; -1; 2).

3.16 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.7 A2;-3; 1),B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.17 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9),D(2; -1; 2).

3.8 A(2;-3; 1), B(6; 1; -1),
C4; 8;-9), D(2; -1; 2).

3.18 A(2;-3; 1), B(6; 1; -1),
C4; 8;-9), D(2; -1; 2).

3.9A2;-3;1),B(6; 1; -1),
C(4,; 8;-9), D(2; -1, 2).

3.19 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9),D(2; -1; 2).

3.10 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.20 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9),D(2; -1; 2).

Tunosoii pacuer Ne4

1. B 3amauax 4.1- 4.20 nansl koopaAuHaThI BepiirH TpeyroibHuka ABC. Haittu:

e UIMHY CTOpPOHBI AB;

e ypaBHeHus ctopoH AB u BC u ux yriossie k03¢ puuneHTs!;
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yroJ B B paguanax;

ypaBHeHUE Menuanbl AE;

ypaBHEHUE U JIUHY BbICOTHI C/I;

ypaBHEHUE OKPYKHOCTH, U1l KOTOpoil BeicoTa C/I ecTh nuamerp;
ypaBHEHUE NMPAMOU, MpoxoAser yepe3 Touky E mapaniensHo cTopoHe
AB, u Touky ee nepeceuenus ¢ Boicotoit C/I;

® CUCTEMY JUHENHBIX HEPABEHCTB, ONPEAEISIIOIMX TpeyroibHUK ABC.

4.1 A(1:-1) B(4:3) C(5:1)
42 A(0;-1) B(3;3) C(4;1)
43 A(1;-2) B(4:2) C(5:0)
4.4 A(2;-2) B(5;2) C(6;0)
45 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 A4;1) B(7;5) C(8;3)
4.15 A(32) 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)

Tunosoii pacuer NeS
2. B3apauax 5.1-5.20 onpenenuTs BUJ KpUBOW JIMHUH:

5.1 3x° —6x—4y° +8y—-13=0 5.11 3x> —6x+4y> -8y-5=0
52 4x° =8x-3y" +6y—11=0 512 4x° =8x+3y° —6y-5=0
53 9x° +18x—4y’ +8y—-31=0 513 9x° +18x+4y’ —-8y—-23=0
54 4x° +8x-9y° +18y—41=0 514 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=0 517 4x° +24x—y’ +6y—-36 =0
58 x* +6x—4y° +24y-31=0 518 x’ +6x+4y° =24y +41=0
59 x° —10x—y° -8y+5=0 519 x* —10x+y° +8y+37=0
510 x* —10x-y° -8y =0 520 x°—10x+y’ +8y+32=0



Tunosoii pacuyer Ne6

. B3aganusx 6.1 — 6.20 HaiiTu yKa3aHHbBIE PEIETIbI:

6.1

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

. 3x*=5x-2
lim ————

X=X, 2x2 —-x—-6 -
9

. 3x*=2x-10
lim—F

wox Tx—x2 =10 :

. 2x?+15x+25
lim

—x  5—dx—x°

o AxP+T7x+3
lim ——

xx 2x% +x—1 :

. 2xP=9x+9
hmz—
ox x°—=5x+6 :

. Sx—x*-4
lim ———

e x2—2x—8;

x?=2x-8
m—
x>xp 2 x +5x+2,

. 3x?=2x-1
lim ——F—

o0 x7 —4x+3
) 6—x—x’

hmz—
xox) 3x +8x—3;

o 2x7+x-—1
hmz—
i xT —=3x—4,
. x?=3x+2
lim ———

) 2
% 4 —x—3x" .

. X' +5x+4
hmz—
ox 2x° —=3x+5 :

. 4x?=5x+1
hm—2
xox) Ix—x" =2 :
. 3x*+x-4
lim———

—x 4x—x7

a) x,=1, b)x,=2, c¢) x,=cc.

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

a) x,=1, b)x,=5, ¢) x,=cc.

a) x,=1, b)x,=-1, ¢) x, =cc.

a) x,=2, b)x,=3, c¢) x,=oc.

a) x,=1, b)x,=4, c) x,=cc.

a) x,=1, b)x,=-2, ¢) x, =oc.

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

a) x,=1, b)x,=-3, ¢) x, =oc.

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

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

a) x,=2, b)x,=-1, ¢) x,=cc.

a) x,=-1, b) x,=1, ¢) x,=occ.

a) x,=—2, b)x,=-1, c¢) x, =cc.

a) x,=-1, b) x, =1, ¢) x, =oc.

a) x,=-1, b) x, =1, ¢) x, =oc.



617 lim x> +5x+6
’ -3 3x° -x-14.

o 2x%+x—1
6.18 lim——-——

—xn x? —3x—4 :

2_ —
619 lim> &7
x—”‘03x +x—2’

x?=3x+2

—x 14— x —3x° :

6.20

a) x,=2, b)x,=-2, c¢) x,=oc.

a) x,=1, b)x,=2, c¢) x,=cc.

a) x,=—2, b)x,=-1, c) x, =cc.

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

Tunosoii pacuer Ne7
B 3aganusix 7.1 — 7.20 HaliTu yka3aHHbIE IPECIIbI.

Vx —1
71 lim—T——-
11—)1 '\3sz —1

Jx -1

hm 2 .
72 x1 X -1
. Ax+12-44-x
7.3 hm .

x——4 X2 +2x—-8

75 l{m——
lim— 7

V1=2x+x" —(1+x)
. .

77l
78 Jim 165 =4
m+ 2

7.9 14
lim =575

. N1I=2x+3x" —(1+x)
710 Iim N .

x—0

7.6 hm

x—0

7.11 14 .
lim 7,
XX +x—12

7.12 lggl\/x—2—\/4—x.
Ax+12 -3
713 x-3 2xt—x-21"
\/3+2x—\/x+4
714 E,]El 3x2—4x+1
Jx+13 =24x+1
m .
7.15 3 x" =9

. Aox -3
7_171231@—\/5'
. A9+2x -5
7.18lgp Yx-2
. ASx+5-5
7.191xlgl Va-2
I Y36x -6
720 MM, —5x—42°

Tunosoii pacuer Ne§
8. B 3amanmsx 8.1 — 8.20 HailTK yKa3aHHBIE TIPEENbI, UCIOJIb3Ys MEPBbIA 3aMeUaTeIbHBIN

npeaen:
. arctg2x
a. lim g )
x—0 4x
. arcsin2x
8.2 Iim————.
x—0 4x

xtg3x

lim—=—.
8.11*0sin” 2x

lim sin Sxtg3x
812 =0 x'

10



sin 6x 3xcos5x

8.3 lim . lim—
x>0 tg2x 8.13 >0 sin3x
. 2xtg4x . sin2xtg4x
8.4 hng . ‘;g . lim——=>—.
*=0 8In” 6x 8.14 *° X
. sin8x . _4xcosTx
8.5 lim . lim————.
x—0 thx 8.15 x>0 sin2x
. 3xtg2x . sin3xtg2x
8.6 hng : § . lim——=—.
x>0 sin” 3x 8.16 ~° X
lim sin 6x lim Sxcos8x
g7+ 1g2x ' 817 0 sinlOx
. 2xtg4x . sin2xtg3x
8.7 hng . ‘;g . lim——=—.
*=0 sIn” 6x 8.18 0 X
sin 7x . _4xcos5x
8.9 lim . lim————.
x>0 tg3x 8.19 x—0 SinSx
lim sin3x lim sin 6xtg2x
8'10x—>0 thx ) 820 x—0 xz )

Tunosoii pacuer Ne9
9. B3aganusax 9.1 - 9.20 npoauddepennnponBats ykazaHHbIC PYHKITUH, TIOJIB3YSIChH
npaBuiamMu U Gpopmynamu auddepeHunpoBaHusl.

9.1 a) y= ln(arctg2x), 6) y= cos(3x)- et
B)y=(3x—4~«3/x+2)49 I‘))/_4x—}—7z‘gx
I[) y= (arctg3x)ln(arctgx) ) A1+ 9x2

9.2 a) y=cos(In5x),

)y ( ) 6) y =2 -tg2x,

B) y=(x"-2-Yx" -1, arcsin 3x

, ) y=————,
e 1-8x

n) y=x" .

9.3 a) y=cosvx’+3,

3
B) y=(4x’ ——=+4), -
¥ r y= arcsin 7x

6) y=2%-In2x,

xt et
I[) ¥ :(Sin\/;)ln(cosx).
9.4 a) y =arcsin(In4x), 6) = 2% -1g3x,
— (5 3 5
. ny=-—
n) y=(sin4x) . +igx

11



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 —34+5)2 ,
X
o) y= (ln)c)x3 )

a) y = In(sin 6x),

B) y=(x'—4-4x* +2),

1) y = (arcsinx)* .

a) y =sin(In2x),

B) y=(x> —2-3x +4)*,

I[) y — (3x)arcsin9x )

a) y = In(cos5x),

B) y=(x'+2-Yx+1)?,
o) y= (ctg3x)ezx .

a) y = arcsin(In 2x),

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

m y=x".

a) y =In(cos 7x),

B) y=(2x*-3-3x -1)",
n) y= (g0

a) y = arctg(In8x),

B) y=(3x"+2-{x-8)’,
n) y = (sin x)"™,

a) y = In(arcsin3x),

3 3 2

B) y=(x"——+4),
x

ny=xt

a) y = arctg(In5x),

B) y:(5x2—3-5\/?—2)3,

0) y =e™" -sindx,

cos3x

r) y=—/———,
\N3xP+4

0) y=3% -arcsin(x2 ),

_arctglx

r 9
)y 2-9x?

0) y =e™" -cosbx,
x +e

r) y=—F———,
Y N4 -9x°

6) y=e™" -arctg3x,

3-5x°
ny=—"—H-—,
e —cigx
0) y:e)‘3 -1g7x,
x4+tgx

r) y=— 8%
Y Vax*+7

6) y =2%"" -arcsin2x,

N2 —x?

2
coS2x

r) y=

6) y:earcsinx -ctg3x,

_ cligx—cosx

r —7
)y NVoxt +1

6) y = 5" .sin4x,

0) y= " -arcsin 2x,

M y= 2% —ctgx
Va+2x

12



n) y=(x+4)<.

914  a) y= ln(cos 4x), 0) y=4""-arctg3x

p— 4_ -3 3
B) y=(4x* -3-Yx+2)°, arctg2x
3 N y=——"+
0 = (cig)"™ x'+e

X 2

915  a) y=arctg(ln7x), 6) v e 3
y = - arccossx s

4
3 2
B) y=(2x —7+1) , _Igx—sinx

r T >
e

sinx

n) y = (arctg2x)™".

9.16 a) y= ln(sin 7x), 6) y= 5% .arcsin 5x,

B) y:(ex—COS3X+1)65 x3—SiIlX
| N y=—-—-,
I[) y — (x4 + S)Ltgx . tgx

9.17 a) y= arctg(lnsx)a
6) y — earcsinx .Ccos 4x ,

| 4
B) y:(zsmx _ +5)8’
x—1 In4x —x’
) y=—a—,

5 x’ —3x
1) y=(sinx)?.

9.18  a) y=In(arcsin2x),
6) y =4""" .cosbx,

_ sinx 4 _ 7
B y=E@ T [y Sindr=x

=— .
x“—3x

2

Ccosx

n) y =+

919 a)y= sin(ln 7X), 6) y=e™"" -arctg3x

B) y= (locosx — lnx—lox)4 s ) cosdx— 2x15
DY=—n5 72 >
1) y=(sin’ o

920  a) y =In(cos6x), 0) y =2“"¢".arcsin 2x

nx N
B) y= (e1 +arctg5x—10x5) ) _sin3x—2cosx

T T
)y 10 _3y2

1) y=(sinx)" .

Tunosoi pacuyer NelQ
10. B 3aganusx c¢ 10.1-10.20 uccnenoBats 3aaHHble GYHKINU MeToAaMu AuddepeHnnanbHoro
WCUHCIICHNS, HAYEPTUTh UX TpaduKu.

10.1 y=2x"-9x" +12x-5. 10.11y:x3‘6"2+9x+1'

100 ¥=x =3x"=9x+10. 10.12 ¥ =% +3x" —9x~10.
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103 V=X +6x"+9x+2.
104 ¥=2x"+3x" —12x-8.
10,5 ¥ =2x"—15x" +36x-32.
10.6 ¥ =2x +3x* =36x-21.
107 ¥ =2x"—15x" +24x +4.
10.8 ¥ =2%" +9x* —24x-56.
109 V=X —9x* +24x-18.

10.10 y=x3+3x2—24x—21.

10.13y=2x3—3x2—12x+5.
10,14 =2x" +9x7 +12x +7.
10.15yz2x3—3x2—36x+20.
10.16Y =2x" +15x* +36x +32.
10.17 ¥ =2x" —9x* —24x+61.
10.18 ¥ =2x" +15x* +24x 2.
10.19 y=x —3x>—24x+26.

10.20 y=x3 +9x2 +24x+17.

3.2 Bonpochl 1J1s1 YCTHOTO ONPOca

=0 XN kWD -

11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

0.

Omnpenenenne Martpuubl. Knaccugukanus MaTpuil.

JlericTBUA ¢ MaTpHUIIaMU.

OHpGI[eJII/ITeJII/I, HUX BBIYUCJIICHHC.

OO6parHas maTpuIia.

CucTteMbl TUHEHHBIX aNreOpanyeckux ypaBHEHUH, METOABI UX PEIICHUS.
Kommnekcusie uncia. Onpeaenenue. ConpspkeHHbIE KOMIUIEKCHBIEC YUCTIA.
KommiekcHbie uncna . JlefictBue ¢ HUMH B anredpandeckon popme.
Kommiekcubie uncna. MIx reometpuueckast HHTEpIpETaLIUsL.
KowmrmiekcHbie uncna. Tpuronomerpudeckas popma.

Kommiekcubie uncna. J[ecTBUS ¢ KOMIUIEKCHBIMU YWCIAMU B TPUTOHOMETPUYECKOM

dbopwme.

. MaremaTnueckuil aHams.
MaremMaTHdeCcKUN aHaIIN3.
MaremaTudeckuii aHaIu3.
MaremMaTHdeCcKUN aHAIIN3.
MaremaTudeckuii aHaIu3.
MaremMaTHdeCcKUi aHaIIN3.
MaremaTudeckuii aHaIu3.
MaremMaTHdeCcKUN aHaIIN3.
MaremaTudeckuii aHaIu3.
MaremMaTHdeCKUN aHaIIN3.
MaremaTudeckuii aHaIu3.
MaremMaTHdeCcKUN aHaIIN3.
MaremaTudeckuii aHaIu3.
MaremMaTHdeCcKUN aHaIIN3.
MaremaTudeckuii aHaIu3.

Bsenenue. YucnoBas mocie10BaTeILHOCTD.

[Ipenen 4nciaoBOIl MOCIEA0BATEILHOCTH.

Oynxkius. [Ipenen pyHkmu.

CgoiicTBa ipenenoB GyHKIIUH.

PackpbITHE HeolnpeeneHHOCTEH.

beckoneuHno Oompie 1 6ECKOHEYHO Majibie (PYHKITUH.
[IpousBoanas. Onpenenenue. ['eomeTpuyeckuii cMbICI.
[TpaBuna quddupennupoBanus. Tabiuiia MpOU3BOIHBIX.
[IpousBoaHas cnoXKHOU (HYHKINU.

Huddepennmarn.

OcHoBHBIE T€OpEeMBI 0 TUDPEPEHITNPYEMBIX PYHKIHAX.
[TpaBuno Jlonurans.

HccnenoBanue GyHKIIMHA HA SKCTPEMYM.

HccnenoBanne GyHKIIUM HA TOYKHU TIeperuoa.

Cxema uccnenoBanus (GyHKIMIA U TTOCTPOCHUS Tpa(UKOB.

3.3 Bonpochl /151 CAMOCTOATEIBLHOT0 U3YYCHHS

1.Matpuiisl u 1eHCTBUS C HUMHU.
2. MeTobI pemieHus CHCTEM JIMHEHHBIX alreOpandecKuX ypaBHEHUH.

3. JlelicTBUS ¢ KOMIUIEKCHBIMH YUCJIaMU B TPUTOHOMETPUUECKOH opMe.
4.Ilpenensl U UX CBOMCTBA.
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5. PackpbiTHe HEOTIpEIETIEHHOCTEN B Mpeieax.
6. IlponsBoanas GyHKIUH.

3.4 IIpome:xxyTOUHASI ATTECTANUA

KoHnTposb 3a ocBoeHneM nucnuiuinHbl «MaremaTtuka (ba3oBbiii ypoOBEeHB)» U OLICHKA 3HAHHUI
o0yJaroImuxcss Ha 53K3aMeHe/3ayeTe MPOM3BOMUTCS B COOTBETCTBUU C [loojkeHHMEM O TeKyIlem
KOHTpOJIE YCHEBAEMOCTH M IPOMEXKYTOYHOH arrecTanuu oOy4aromuxcs Mo 00pa30BaTEelIbHBIM
IporpaMMaM BBICIIETO 00pa3oBaHMs, YTBEpXKIEHHOM pemieHueM ydyeHoro cosera ®I'BOY BIIO
«Caparosckuiit '’AY» ot 18.06.2014, mpotokon Ne7.

B cootBercTBUM ¢ yuyeOHBIM TUIaHOM 10 HampasiieHuto moarotoBku 08.03.01 CtpouTenscTBO
IIPOMEXYTOYHAsI aTTECTallMsi B IIEPBOM CEMECTPE NMPOXOAUT B BHJE 3a4€Ta, BO BTOPOM CEMECTp -
9K3aMEH.

[TpomeskyTouHas aTTecTanus CIyKUT OLIEHKONH paboThl 00yUaroIerocsi B TEYEHNE BCETO CPOKa
o0y4eHHs W TMpHU3BaHA BBIABUTH YPOBEHb, HPOYHOCTh M CHCTEMAaTHUYHOCTh IOJYYEHHBIX WM
TEOPETUYECKMX W MPAKTUYECKUX 3HAHUM, MPUOOPETEHUS HaBBIKOB CaMOCTOSATEIBHOM paboTshl,
pPa3BUTHS TBOPUYECKOTO MBILUIEHUS, YMEHUE CUHTE3UPOBATDH MOJIyYEHHbIE 3HAHUS U NIPUMEHSATH UX B
PEILICHNN IPAKTUYECKUX 3aady.

DK3aMCHAIIMOHHBIA OWJIET TOMHMO TEOPETUYECKUX BOIMPOCOB BKIIOYACT KapTOUKY C
IIPAKTUYECKMMHU 3aJaHUSMU 110 OCHOBHBIM TEMaM JUCLIUIUINHBI.

KontponbHble TpeOoBaHMS U 3aJaHUS COOTBETCTBYIOT TpeOyeMOMY YPOBHIO YCBOCHHS
JUCLIMIUIMHBI U OTPAXKAIOT €€ OCHOBHOE COACPKAHMUE.

Jns momydeHus: 3aueta oOydarommiicss 00s3aH BBINOJIHUTH BCE CAMOCTOSITENIbHBIE PabOTH,
HanucaTh KOHTPOJIbHBIE PA0OTHL, IPOMTH cOOECEe0BaHUE 110 BHIIIOJHEHHBIM TUIIOBBIM PacYeTaM.

BOl'[pOCI)I, BbBIHOCHUMBbIC HA IK3aMCH

[TonsiTue MHO)KecTBAa. MHOXKECTBO IEUCTBUTEIBHBIX U KOMIUJIEKCHBIX YHCEIL.

Uucnossle mocneaoBaTenbHoCTH. [Ipeaen nocneaoBaTenbHOCTH.

[Tonsarue gpynkiun. Criocoos! 3ananus. Knaccudukanus pyHkunii.

Omnpenenenust npesaena GyHKIUU B Touke. CBOMCTBA MPEEIOB.

IlepBbIil 1 BTOPOU 3aMeUYaTeIbHbIC IPEIEIIBL.

beckoneuno mambie W OCCKOHEYHO OousibIie (PYHKIIMM W WX CpaBHEHHWE. DKBHUBAJICHTHBHIC

byHKIMU.

7. TlonsiTne HEMPEPHIBHOCTH (DYHKIIMH B TOUKE.

8. OpHocroponHMe npeaens! GyHKuuu. Todku pa3peiBa GYHKIIMH U UX KIACCU(PUKALIHSL.

9. OcHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (YHKITHSIX.

10. Onpenenenue Npou3BOAHON (HYHKIIUU U €€ TEOMETPUUECKUNA CMBICI.

11. IIpaBuna nuddepeHIupoBaHUs CyMMBI, Pa3HOCTH, TPOU3BEICHUS U YACTHOTO (PYHKITUH.

12. TIpousBoanas oOpaTHON HyHKIINH,

13. Tabnuira MpoU3BOIHBIX AIEMEHTAPHBIX (YHKITAM.

14. IlpaBuno auddepeHIMPOBaHUS CIOKHON (HYHKIINH,

15. IuddepenuupoBanne GyHKIHHI, 3aJaHHBIX TAPAMETPUUECKH W HESIBHO.

16. IIpon3BoAHbIE BHICIIUX NOPSAKOB (DYHKIIMU OJTHOW TIEPEMEHHOM.

17. duddepenunan GyHKIMH OJHOW IEPEMEHHON U €ro TEOMETPUUYECKHI CMBICT.

18. CpoiicTBa auddepeHnnanoB QyHKIUN OTHOW mepeMeHHOW. [IpubnuKeHHbIE BBIYMCICHHS C
nmoMoIbio auddepeHIanos.

19. Teopema Ponist u ee reOMETpUUECKUNA CMBICTT.

20. Teopema Jlarpanxxa U €€ reOMETPUYECKUN CMBICII.

21. Teopema Komm.

22. ®opmyinsl Teitnopa u MaknopeHa.

A
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23. IIpaBumno Jlonurans.

24. JloctaTo4Hble MPU3HAKK Bo3pacTaHus (yObIBaHUs) (DYHKITHIA.

25. HeoOxomuMble M JOCTaTOYHBIC NPHU3HAKH CYIIECTBOBAHUSA OHKCTpeMyMa (GYHKIHUH OJHOU
[IEPEMEHHOM.

26. HauGosnpiiee 1 HanMeHbIlIee 3HaYeHUs YHKITUU HA OTPE3KE.

27. BeInyKJI0CTh ¥ BOTHYTOCTH rpaduka ¢pynkuuu. Touku neperuoda.

CuryanuoHHbIE 32124

1. JlaTyuk CKOHCTPYMPOBAaH TakUM O0pa3oM, YTO €ro aHTeHHa JIOBUT paJHOCUTHAI,
KOTOPBIH 3aTeM MpeoOpazyeTcs B AIEKTPUUYECKUI CUTHAJ, U3MEHSIOIIUICS CO BpEMEHEM 110 3akoHy U
= Upsin(wt + a), rue t — Bpemst B cekyraax. Amminryaa Uy = 2B, gacrora w = 120 o/c, dasa a = 15°.
JlaTuuk HAaCTPOEH Tak, YTO €CJIM HampspkeHHe B HEM He Hwke 1B, To 3aropaercs nammouka. Kakyro
4acTb BpEMEHH Ha MPOTHKEHUH MEePBOM CEKYH/IbI MTOCIIe Havaja paboThl JaMIouka OyJaeT ropeTsb?

2. JIaT4uK CKOHCTPYMPOBAaH TakUM o00pa3oM, YTO €ro aHTEHHA JIOBUT paJUOCHUTHAI,
KOTOPBIN 3aTeM MpeoOpa3yeTcs B JEKTPUUSCKUN CUTHAII, H3MEHSIOITUICS CO BpEeMEHEM 110 3aKoHy U
= Ugcos(wt + b), re t — Bpems B cexynnax. Ammintyaa Up= 2B, gactora w = 240°/c, daza b = -120°.
JlaTuyuK HacTpOEH Tak, YTO €CIW HampsbkeHue B HEM He Huxke 1B, To 3aropaercs mammnouka. Kakyro
4acTh BPEMEHH Ha MPOTHKCHUH NEPBOM CEKYH/IBbI ITOCTIe Havyaga paboThl JaMIouka OyJeT ropers?

3. Tpu cena A, B u C pacrnonoxeHbl TaKuM 00pazoM, 4to 1yt oT A 10 C uepe3 B
paBeH /2,5 km,or B no A uepes C—155km nor C no B uepe3 4 — 9 km. Halinure paccrosinue
MEXY CETaMMU.

4. [lepumeTprl TpEX TpaHel MPSAMOYrOJIBHOIO MHapaiiesienurena, UMEIOIX OOIyto
BEpIINHY, PaBHBI COOTBETCTBEHHO [72 cm, 178 cm wm 202 cm. Haitnure o0BEM W mIomans
MIOBEPXHOCTHU ATOr0 NapajuleIenUuIeaa.

5. Haiiaure cTOpOHBI TpEeyrojibHUKA, €CIIU MEPUMETP TPEeyrojibHUKa paBeH 90 cm, Gonbiuas

CTOpPOHA MEHBIIIE CYMMBI JIBYX IPYTHX CTOPOH Ha /() cm, a yTpO€HHas MEHbIIIAasi CTOpOHA Ha 2

cm OOJIbIlIE CYMMBI IBYX CTOPOH.

6. Muma, Kons u Ilets Bmecte umerot maccy 89 xe. Muma ¢ Koneit BMmecte nmeror maccy 63 ke, a
Ko c Ileteit 58 xe. Kakyro Maccy nMeeT KaKIblii MATbUHK?

[lepumetp TpeyronbHuka /6 om. Bombmias CTOpoHa MPEBBIIACT MEHBIIYI0O Ha 25 cm, a yIBOCHHAs

CpeAHssl CTOPOHA MEHBIIIE CYMMBI IBYX JIPYTHX CTOPOH Ha [ cm. HaliTu CTOpPOHBI TPEYTrOJIbHUKA.

MUHHCTEPCTBO CEJILCKOI'O XO3511ICTBA POCCUMCKON ®EJEPALINNA
denepanibHOE TOCYAApCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE
yUpeKIEHUE BBICIIETO 00pa30BaHUs
«CapaToBCKHUi TOCy1apCTBEHHBIN arpapHblii yausepcuteT uM. H.M.BaBunoBay»
Kadenpa «Martemarnka, MeXxaHUKa U HHKEHEpHasI rpaduka

DK3AMEHAIIMOHHBIN BUJIET Ne 5
no nuctuiuimae «Matematuka (ba3oBblil ypoBeHB)»

1 . OHpeIICJIeHI/Ie KOMIIUICKCHOTI'O YHuCJia.
2. CBoiicTBa HEOMPEIEIEHHOTO HHTETPAJa.
3. Haiigute mpoMe)yTKH MOHOTOHHOCTH (GYHKIMH y = Xx° —3x” —Ox.
Hara
3aB.xadenpoit I'.H. Kampbimosa
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4. MeToauuyecKue MaTepuaJibl, ONpeaeJsoime Npoueaypbl OlleHUBAHUS 3HAHUMH, YyMEHHUH,
HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepUu3yWIIHUX 3TANbl (POPMHUPOBAHUS KOMIIETEHIIHI

4.1 Ilpouenypsnl OLleHNBAHUSA 3HAHU I, YMEHUI, HABBIKOB
U (WJIH) ONBITA 1eATeJIbHOCTH

KoHTposb pe3ynbTaToB 00y4deHHs OOYyYalOmUXCs, O3TAalOB W ypPOBHA (HOpPMUPOBAHUS
KOMIIeTeHIIMI mno gucuuiuimHe «Marematuka (ba3oBblii  ypOBEHbB)» OCYIIECTBISIETCS dYepe3
MIPOBEJICHUE BXOJHOTO, TEKYIIEro, PyOEKHBIX, BHIXOIHOIO KOHTPOJICH M KOHTPOJIS CaMOCTOSITEIbHOM
paboThI

@DopMBI TEKYIIETO, TPOMEKYTOYHOTO U UTOTOBOTO KOHTPOJISI, MOPSIOK HAYMCIICHHs 0alioB U
(GOHIBI KOHTPOJBHBIX 3aJaHUMl NIJs TEKYyLIEro KOHTPOJs pa3zpabarbiBaioTcs Kadenpoi ucxons u3
crenupuKA JUCIUILTUHBL, ¥ YTBEPKIAIOTCS Ha 3acenanuu Kadeapol.

4.2 Kputepum olleHKH 3HAHNH, YMEHU I, HABLIKOB H (MJIH) ONBITA AeSATeIbHOCTH,
XapaKTepu3yOIHUX 3Tanbl GoOpMUPOBAHNS KOMIIETEHIUI B Mpolecce 0CBOCHHS
o0pa3oBaTe/IbHON NPOrPaMMBbl

OanaHHe IIKaJIbI OLCHUBAHHUA IJOCTHXCHUSA KOMHCTCHHI/Iﬁ 110 OUCIUIIIIMHE HpI/IBeI[CHO B
Tadymue 5.

Tabmuma 5
YpoBeHs OTMeTKa 10 NATHOALTEHON CUCTEME Onucanue
OCBOCHWSI (’K3amMeH)
KOMITETECHLIUT
BBICOKMii «OTIINIHO» OOy4JaromMics 3HaeT, Kak MCIOIb30BaTh
OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JACLUATUINH B npohecCHOHATBLHOM
JIEATENBLHOCTH, MPUMEHSATH METO/IbI
MaTEMAaTUYECKOrO aHaiIM3a 51
MaTeMaTU4eCKOoro (KOMIIBIOTEPHOTO)
MOJEIUPOBAHU, TEOPETUUYECKOTO 51

OKCIICPUMCHTAJIIBHOT'O HCCIICAOBAHUA; KaK
BbBISIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOM NESITEIbHOCTH,
MIPHUBIICYb 1704 TUIst peeHHsI
COOTBETCTBYIOILUN duzuko-
MaTeMaTUYECKU anmnapar

6a30BbIil «XOPOLIIO» 3HAeT, HO C MpoOeraMu, Kak UCIOIb30BaTh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCTIATLTAH B npodeccuoHaIbLHON
TeSITeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOTo aHanm3a u
MaTeMaTU4eCcKoro (KOMIIBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUYECKOTO u

JKCIIEPUMEHTAILHOIO  UCCIENOBAaHUA, HE
JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEW;

KakK BBLISIBUTD €CTECTBEHHOHAYYHYIO
CYITHOCTh TIPOOJIeM, BOSHUKAIOIIUX B XOJIE
npodeCcCuOHATBHON JeITEIIbHOCTH,
MIPUBJICYD ux JUISt penieHus
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YpoBeHs OTMeTKa 10 NATHOATEHONU CUCTEME Onucanue
OCBOCHWSI (’K3amMeH)
KOMIIETEHLINU

COOTBETCTBYIOILNN duzuko-
MaTeMaTUYECKU anmnapar

OpPOroBbIi «yIIOBJICTBOPHUTEIHLHO OOy4JaloIIMACs 3HaeT, KakK KCIOJIb30BaTh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
JTMCIUTUTAH B npodeccruoHaNbHOM
JeSITeTbHOCTH, PUMEHSITH METO/IbI
MaTeMaTu4ecKoro aHaM3a u
MaTeMaTU4eCcKOoro (KOMIIBIOTEPHOTO)
MOJICTTHPOBAHHUS, TEOPETHYECKOTO "
IKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS, Kak
BBISIBUTh C€CTECTBEHHOHAY4YHYIO CYIIHOCTb
npooiem, BO3HUKAIOIINX B X0Je
npodeccrnoHabHOI NESTEIbHOCTH,
MIPHUBIICYb 1794 TUIst peeHHs
COOTBETCTBYIOINN duzuko-
MaTeMaTHYeCKUH ammapaT HO HE 3HaeT
AeTaneil,  JONMyCKaeT  HETOYHOCTH B
(GbOopMyIHpOBKaX, HApPYIIAET JIOTUYECKYIO
MOCJIEI0BATEIEHOCTD B U3JI0KCHUU
MPOrPaMMHOTO MaTepuaa

- «HEYIOBJICTBOPHUTEIHLHO o0yyJaroImuiicss He 3HaeT, KaKk HMCIOJIb30BATh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCTIATLTAH B npodeccuoHaIbHON
JeSITeTbHOCTH, PUMEHSITH METO/IbI
MaTEeMaTH4eCKOT0o aHanm3a u
MaTeMaTU4eCKOoro (KOMIIBIOTEPHOTO)
MO/JICIIUPOBAHUS, TEOPETUYECKOTO u
IKCIIEPUMEHTAIBHOTO HCCIICIOBaHMS;, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh
npooiem, BO3HUKAIOIINX B X0J1e
npodeccroHanbHOI NESITEIbHOCTH,
MIPHUBIICYb 1704 TUIst pemeHHs
COOTBETCTBYIOILUN ¢duzuko-
MaTeMaTUYECKU anmnapar

4.2.1. Kpurepum oueHKH YCTHOTO OTBETA MPH NMPOMEKYTOYHOM aTTecTalluu

[Ipu oTBeTe Ha BOMpoc 00yYAIOMIUNCS 1EMOHCTPUPYET:

3HAHMSA: CIIOCOOCH pelath 3afavyd Mpo(eCCHOHAIBHOW IESTeIbHOCTH HA OCHOBE MCIIOIb30BAHHS
TECOPECTUUYCCKUX U MPAKTHYECKHUX OCHOB C€CTCCTBCHHBIX MW TCXHHYCCKHUX HAYK, a TaKXXC MaTeMaTHYCCKOI'O
ammapata (OIIK - 2); Cmocoben ompeenste Kpyr 3agad B paMKax I[IOCTAaBICHHOW €M U BBIOUpATh
OITHUMAaJbHBIE CIOCOOBI UX peuICHusA, UCXO0Osl H3 I[eﬁCTBYIOLLIHX MMpaBOBBIX HOPM, HUMCIOMIUXCA PECYPCOB U
orpannyennii (YK - 2);

YMEHHUS: CIIOCOOCH pemaTh 3a1adu MpoeCcCHOHANBHON MesATeNbHOCTH Ha OCHOBE HCIIOJIb30BaHUS
TECOPECTUUCCKUX U MPAKTHYECKHUX OCHOB C€CTCCTBCHHBIX MW TCXHHUYCCKHUX HAYK, a TaKXXE MaTeMaTH4YCCKOI'O
armapara (OIIK - 2);

BJIaJICHUEC HaBBbIKAMHU: CcrocooeH peuiaTth 3aaavu HpO(beCCHOHaHLHOﬁ JACATCIBHOCTH Ha OCHOBC
HCIOJIb30BaHUA TCOPCTHUCCKUX W MNPAKTUYCCKUX OCHOB CCTCCTBCHHBIX MW TCXHUUCCKHMX HAYK, a TaKiKC
maremarnueckoro ammapara (OIIK - 2);

Kpurepnii ouenkn
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YpoBeHs
OCBOCHHS
KOMITETCHIIUT

OTMeTKa 110 IATHOAIUILHON CUCTEME
(’x3ameH)

Ornucanue

BBICOKHH

«OTIIMYHO»

oOyJaroImuiicss 3HAeT, KakK HCIOJIb30BATh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCTIATLTAH B npodeccuoHaIbLHON
JeSTeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCKOoro (KOMITBIOTEPHOTO)
MOJICJIUPOBAHMUS, TEOPETUYECKOTO "
IKCIICPUMEHTAIBHOTO HCCIICIOBAHMS;, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh
npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI NESITEIIbHOCTH,
MIPHUBJICYb 1704 TUIst pereHHs
COOTBETCTBYIOILUN ¢duzuko-
MaTeMaTUYECKU anmnapar

0a30BLIi

«XOpOoI1IOo»

3HAeT, HO C MpoOeraMu, Kak UCIOIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
TUCTIUTLTAH B npohecCHOHABLHOM
NesITeNIbHOCTH, MPUMEHSATH METO/IBI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCKOro (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "
SKCIIEPUMEHTAJILHOTO  MCCIEIOBaHUs, He
JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
Kak BBISIBUTH €CTECTBEHHOHAYYHYIO
CYITHOCTh TIPOOJIeM, BOSHUKAIOIIUX B XOJIE
npodeccroHanbHOM NEeSITeNIbHOCTH,
MIPHUBJICYD 1704 TUTSE pelieHus
COOTBETCTBYIOIIHI busuKo-
MaTeMaTUYECKUI annapar

MOPOroBbIii

«YAOBJICTBOPUTCIILHO»

oOyyaromuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

TUCIMILTAH B po(heCcCHOHATTLHOM
NEeATEILHOCTH, MPUMEHSTH METO/IbI
MaTeMaTHYECKOTO aHaJIn3a u
MaTeMaTH4YeCKOTo (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECCKOTO "

OKCIICPUMCHTAJIBHOI'O HCCJIICAOBAHUA, KaK
BBIIBUTh C€CTCCTBCHHOHAYUYHYIO CYIIHOCTH

npobiem, BO3HUKAIOIINX B xoJe
npodeccHoHaIbHOM JeATEIIHOCTH,
MPUBJICYb 1754 ISt pereHHs
COOTBETCTBYIOIIHI busuKo-

MaTeMaTUYeCKU anmapaT HO HE 3HaeT
neTanei,  JONMycKaeT  HETOYHOCTH B
(dopMyIHpOBKaxX, HapYyIIAeT JIOTHYECKYIO
110CJIEI0BATENBHOCTD B U3JI0KEHUU
IIPOrpaMMHOI'0 MaTepuaia

«HCYOOBJICTBOPUTCIILHO»

oOyuaroluiicss He 3HAeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
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YpoBeHs OTMeTKa 10 NATHOATEHONU CUCTEME Onucanue
OCBOCHWSI (’x3ameH)
KOMIIETEHLINU

JUCHUILUINH B npohecCHOHATBLHOM
JEATENBbHOCTH, MIPUMEHSATH METO/IbI
MaTEMaTUYECKOrO aHanu3a 51
MaTeMaTU4eCcKoro (KOMITBIOTEPHOTO)
MOJEIUPOBAHU, TEOPETUYECKOTO 51

OKCIICPUMCHTAJIIBHOT'O HUCCIICAOBAHUA; KaK
BbBISIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI NESTEIIbHOCTH,
MIPHUBJICYb 1704 TUTst peeHHs
COOTBETCTBYIOILUN duzuko-

MaTeMaTUYECKU anmnapar

4.2.3. Kpurepum oueHKH BbINOJHEHUS TUIIOBBIX PacyeToB
[Ipu BBIMOJIHEHUH KOHTPOJIBHBIX (CAMOCTOSITETTFHBIX) padOT 00yUaIONIHIiCS TEMOHCTPUPYET:

KpnTepnn OICHKH BBINMOJHCHUSA THIIOBOI'0 pacuyeTa

YpoBeHs
OCBOCHUS
KOMITETCHITUH

OTMeTKa 110 IATHOAIUILHON CUCTEME
(9K3amMeH)

Ornucanue

BBICOKHI

«OTIHUYHO»

oOydJaroImuicss 3HAeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIUTUTAH B npodecCHOHATBHON
NeSITebHOCTH, PUMEHSI T METO/IbI
MaTeMaTHIECKOTO aHam3a u
MaTeMaTH4eCKOTo (KOMITBIOTEPHOTO)
MO/JICIIUPOBAHUS, TEOPETUYECKOTO "
IKCIIEPUMEHTAILHOTO HUCCIICJIOBAHMS; KaK
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTD
npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI NESITEIIbHOCTH,
MIPHUBJICYb 1704 TUIst peeHHsI
COOTBETCTBYIOILUN ¢duzuko-
MaTeMaTUYECKU anmnapar

0a30BbIii

«XOpOIIO»

3HAET, HO C MpoOelaMH, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

TUCIMILTAH B po(heCcCHOHATTLHOM
NEATEITBbHOCTH, MPUMEHSTH METO/IbI
MaTeMaTHYECKOTO aHaJIn3a u
MaTeMaTHYeCKOTO (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECCKOTO "

OKCIICPUMCHTAJIIBHOI'O  HMCCJICAOBAHUA, HC
AOIMYCKAET CYIICCTBCHHBIX HCTOLIHOCTCI\/'I;

KaK BBISAIBUTH CCTCCTBCHHOHAYYHYIO
CYIIHOCTh TPOOJIeM, BOSHHUKAIOMIUX B XOE
npodeccroHanbHOM e TEIIbHOCTH,
IMPpUBJICYb ux JJISL peuicHu-d
COOTBETCTBYIOIIHI busuKo-
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YpoBeHs OTMeTKa 10 NATHOATEHONU CUCTEME Onucanue
OCBOCHUS (’x3ameH)
KOMIETSHIINN
MaTeMaTHYECKUH anmnapar
TOPOTOBBIi «yIOBJIETBOPHUTEILHOY oOydJaronuiicss 3HaeT, KaK HCIOJIb30BaTh

OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX

TUCIMILTAH B po(heCcCHOHATTLHOM
NEeATEILHOCTH, MPUMEHSTH METO/IbI
MaTeMaTHYeCKOTO aHaJIn3a u
MaTeMaTH4YeCKOTO (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECCKOTO "

OKCIICPUMCHTAJIBHOI'O HCCJIICAOBAHUA, KaK
BBIIBUTh C€CTCCTBCHHOHAYUYHYIO CYIIHOCTH

npobiem, BO3HUKAIOIINX B xoJe
npodeccHoHaIbHOM JeATEIIHOCTH,
MIPUBJICYb 1754 ISt pereHus
COOTBETCTBYIOIIHI busuKo-

MaTeMaTUYECKU anmapaT HO HE 3HaeT
JeTanei,  JONMycKaeT  HETOYHOCTH B
(dbopMyIHMpOBKaxX, HapYyIIAET JIOTUYECKYIO
110CJIEI0BATENBHOCTD B U3JI0KEHUU
IIPOrpaMMHOI'0 MaTepuaia

«HCYOOBJICTBOPUTCIILHO»

oOyuaroluiicss He 3HAeT, KaK MCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

TUCIMILTAH B po(heCcCHOHATTLHOM
NEeATEILHOCTH, MPUMEHSATh METO/IbI
MaTeMaTHYECKOTO aHaJIn3a u
MaTeMaTH4eCKOTo (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECCKOTO "

OKCIICPUMCHTAJIIBHOI'O HCCIICAOBAHUA; KaK
BBIIBUTh C€CTCCTBCHHOHAYUYHYIO CYIIHOCTH

npobiem, BO3HUKAIOIINX B xoJe
npodeccHoHaIbHOM JeATEIIbHOCTH,
MPUBJICYb 1754 ISt pereHus
COOTBETCTBYIOIIHNI busuKo-

MaTeMaTUYECKUI annapar

Paspabomuux: oouenm, Yymaxoea C.B.
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