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1. [lepeyeHb KOMNETEHIIMI C YKA3aHHEM 3TANOB UX (JOPMHUPOBAHUA B MpPolecce OCBOCHUS

onolIi

B pesynbrare uszydenus mucnuiummHbl «MatemaTrka (0a30BBI YPOBEHB)» OOydaromiuecs, B

cootrBercTBUU ¢ ®I'OC BO no Hanpasienuto noarotoBku 19.03.01 buorexHonorusi, yrBep>KIeHHOTO
npukazoM MuHucTepcTBa oopazoBanus u Hayku PO ot 10.08.2021 Ne 736, dpopmupyroT ciemyromnime
KOMIIETEHIINH, yKa3aHHbIE B Tabnule 1.

®opMupoBaHUe KOMIIETEHIUIl B Ipolecce U3yYeHHUs] JUCIHUIIUHbI
«MaremaTuka (0230Bblil YyPOBEHb)»

Tab6ymma 1
Kommerenims Nunaukaropel Ortanel Bunnr O1LeHOYHbBIE
Kon | HaumenoBanue JIOCTHKECHUS dbopMupoBaHus | 3aHATUN IS CpeAcTBa s
KOMIIETECHIIMH KOMIIETCHIIMH B | (hOPMHUPOBAH OLICHKH YPOBHSA
nporecce us c(OpPMHPOBAHHOCTH
ocBoenus OIIOII | kommnereHIm KOMIIETEHITUA
(rox) u
1 2 3 4 5 6
OIIK- | Cocoben OIIK-1.1- JIEKIUH, YCTHBI 01Ipoc,
1 M3y4aTh, Hcnons3yer NPaKTHYECKHE | THUIOBOM pacder
AHAJIU3UPOBAaTh, | 3aKOHBI u 3aHATHA
UCIIOJIb30BaTh 3aKOHOMEPHOCTH
OMOIIOTUYECKHE | (DM3HUYECKHX,
O00BEKTEHI U | XUMHYECKHX u
MIPOLECCHI, OMOJIOTHYECKHIX
OCHOBBIBAACH Ha | Hayk,
3aKOHax " | HeOOXOAUMBIE JUIS
3aKOHOMEPHOCTS | pelieHus
X OMOTEXHOIIOTHYEC
MaTeMaTUYEeCKUX | KHX 3a71a4;
,  (usmyeckux, | -OIMTK-1.2-
XUMHUYECKUX U | [IpumeHnser
OMOJIOTMYECKUX | MaTeMaTHYECKUil
HAyK M UX | anmapar
B3aMMOCBS3IX HUCCIEIOBAHUSA
¢$byHKUUH,
JINHEHOM
anredpsl,
nuddepeHnnanbH
oro 4§
HHTETPAIbHOIO
HCYNCIICHUS "
Jipyrue
MATEMATUYCCKHUEC
METOIbI JUTSt
pereHust
CTaHIapPTHBIX
3a71a4 B
npo¢ecCuOHANBHO
¥ eI TETbHOCTH.

Komnerennus OIIK-1takxke popmupyeTcs B X01€ OCBOCHUS AUCHUILINH. XUMHUS HOHHBIX U
MOJIEKYJISIPHBIX CHCTEM, OMOOpraHnvecKas XMMUsl, TEPMOAMHAMUYECKUE OCHOBBI B OMOTEXHOJIOTHH,
METO/]Ibl KOHTPOJISl Ka4eCTBa B OMOTEXHOJIOTUH, KOJUIOMAHAS XUMHUS, PU3UKA, , XUMHS OMOJIOTHYECKU
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AKTUBHBIX BEIECTB, OCHOBBI OMOXUMHH M MOJIEKYJISIPHON OMOJIOTHH, MUKPOOHOJIOTHS, O0IIIast
MHUKPOOHOJIOTHS, BUPYCOJIOTHS, TEHETUKA OAKTEPHIiA, TEXHOJIOTHMYECKasl MPAKTHKA, TEXHOJIOTHYECKas
MPaKTHKa, HAYIHO-HCCIIEI0BATENIbCKasl paboTa, MPEIUIIIOMHAs! MPAKTHKA, TIOJrOTOBKA K TIPOIIeType
3alIUTHI U 3aIIMTa BBITYCKHOHN KBaJM(UKATMOHHON paboOThl, MaTeMaTHKa (0a30BbIil ypOBEHb),
MPUKIIAHAS MaTeMaTHKa B OMOTEXHOJIOTHH, TEXHOJIOTHUECKAsl MPAKTHKA, HAYYHO-HCCIIeI0BATEIbCKAsI
paboTa ,peIUIIIOMHAs TPAKTHUKA,IIOATOTOBKA K MPOLIEAYPE 3aIUTHI U 3aIIUTa BBIITYCKHOM

KBTI (UKAITMOHHON PabOTHI.

2. Onucanue noKasareJied 1 KpUTEeprueB OLCHUBAHUS KOMIIETEHIMH
Ha Pa3JIMYHBIX dTanax ux GopMupoBaHMs, ONMCAHHUE HIKAJ OLCHUBAHUSA

HepequL OLHCHOYHbLIX CPEACTB

Tabnuua 2
Ne HanmenoBanue Kparkas xapakrepuctuka IIpencraBnenue OLEHOYHOTO
/1 OLIEHOYHOT'O CPENCTBA OLIEHOYHOI'O CPEACTBA cpeacrea B OM
1 Tumnoson pacuer CPEICTBO ITPOBEPKU YMEHUM | KOMIUIEKT 3aJlaHUU 110
IIPUMEHATH [OJIy4YEHHBIE BapuaHTaM
3HAHUs I pELCHUs 3a1a4
OIIPELEIIEHHOI0 TUIIA 10
paszeny Uiy HECKOIbKUM
paszenam
VYerHbII onpoc CPEACTBO KOHTPOJIA, BOIIPOCHI 110 TEMaM
OpPraHU30BaHHOE KaK OIIPOC JUCLUTUIUHBL:
B yCTHOU (opme - IEPEYECHb BOIIPOCOB K
MeJaroruyeckoro paboTHUKA CeMUHapy
00yyaroluxcsi Ha TEMBI, - IIEPEYECHb BOIIPOCOB IS
CBSA3aHHBIE C U3y4YaeMOM YCTHOI'O OIlpoca
JNUCHUILIIMHON U
pacCUUTaHHOMN Ha BBIACHEHUE
o0beMa 3HaHUM
oOyuaroierocs mo
OIIPEACIICHHOMY pa3zeiy,
Teme, npobseme U T.11.
IIporpamma oueHUBAHUSI KOHTPOJIMPYEMOU AMCUUILIMHBI « MaTemMaTuka
(ba3oBblil ypOBEHB)»
Tabmuna 3
No Koutponupyembie Kona xonTponupyemoit HanveroBame
paszensl KOMITETeHIINH (WJTH ee
n/n (TeMbl TUCIUTIMHBI) JacTH) OUCHOTHOTO Cpe/IcTBa
1 2 3 4
1. | KommnekcHele uncna OIIK-1 VYcTHBIHN OITpoc, TUITOBOW pacyeT
2. | llpenen n mpousBogHAsS OIIK-1
GbyHKIIH OJTHOM YCTHBIHM onpoc, TUIIOBOM pacyeT
IEPEMEHHOI
3. |IIpunoxenuns OIlK-1 . .
L S—— VYcrHblif onpoc, TUIIOBOH pacdeT
4. | HeonpeneneHHsbIi OIIK-1
WHTETrpal.
OnpenenenHbId Y CTHBIHI OIIpoC, TUIIOBOM pacyeT
HHTETrpal u ero
MPUIOKEHUS




No KonTponupyemsie Kon xoHTponupyemoit HanMeHOBAHME
- paszensl KOMIIETEHIIUU (WU ee
/T OLICHOYHOT'O CPE/ICTBA
(TEMBI TUCITUTIIIIHBI) JacTH)
1 2 3 4
. n(pphepeHInaIbHbIE OIIK-1 . .
5 fflpaq;(}{)egnﬂu Y CTHBII OIpoC, TUIMOBOH pacyeT

Onucanne nokasareseil 1 KpUTEePUEB OLEHMBAHUS KOMIIETEHIMI 10 AUCHHUILINHE aTeMAaTHKA»
Ha pa3jIMYHbIX 3Tanax ux (OpMUpOBaHMS,
ONHMCaHNe HIKAJ OLeHUBAHUS

Tabnuua 4
Kon WNHpukaTopsl Ilokazarenn U KpUTEpUN OLICHUBAHMSI PE3YJIBTATOB O0YUEHMSI
KOMIICTCHIIN JOCTUIXCHUA HUXE HOpOFOBBIﬁ HpOI[BI/IHYTIJﬁ BBICOKHM
H, DTaIlbl KOMHGTCHHI/Iﬁ IIOpOroBOTO YPOBCHb YPOBCHb YPOBCHBb
OCBOCHHUS YpOBHS (ymoBneTBOpH (xopor11o) (oTnHr4HO)
KOMIIETCHIIU (HeynoBieTBOpHU TEJIBbHO)
u TEJIHHO)
1 2 3 4 3) 6
OIIK-1, -OIlK-1.1- oOyuaromuiics He 3HaeT (o0yJaronuiics oOyUarommics oOyyaromuics
1 cemectp Hcnonb3yer 3HAYMTEIBHOM YaCTH  [IEMOHCTPUPYET ITeMOHCTPUPYET ITEMOHCTPUPYET
3aKOHBI U | IPOrpaMMHOTO BHAHHS TOJBKO BHAHWC MaTepyaja, [HAHHEC OCHOB
3aKOHOMEPHOCTH MartepHaa, II0X0 OCHOBHOT'O He TOIyCKaeT MaTepHana, IPaKkTHKH
busMIECcKuX, OpUEHTHpPYETCS B MaTepuaia, HO He  (CyIIECTBEHHBIX PUMEHEHHS
XAUMHYECKHX M (OCHOBax BHAET JeTajei, [HETOYHOCTEH MaTepuana,
OHOOTHIECKHX IMaTeMaTHIECKOTO [moryckaer MCUEePITBIBAIOIIE
HayK, AHaJTM3a, OCHOBHBIX HETOYHOCTH B [OCIIeI0BaTEIBHO,
HEOOXOAMMBIE ISl [HOHATHSAX W METOIaX, He (DOPMyIHPOBKaXx, METKO U JIOTUIHO
penieHust BHAET MPAKTUKY HapyIaer M3JaraeT MaTepHal,
OMOTEXHOJIOTHYECK  [IPUMCHEHHS MaTepyala, PIOrHICCKYI0 XOPOLLIO
X 3a/1a4; Inoryckaer [TOCIIE/I0BATEIBHOCTD OpUEHTHpPYETCS B
-OIlK-1.2- CYIIIECTBCHHBIC OMIMOKH  [B U3JI0KCHHUH MaTepuaie, He
Ipumensier [POTPaMMHOTO BaTPyIHSETCS C
MaTeMaTHIeCKHI MaTepHaia OTBETOM TIpH
armapar BHION3MECHEHUH
HCCIIEIOBaHUS BagaHui
GbyHKIHiA,
JMHEWHOH anreOpsl,
i depeHIanIbHOT
0 ¥ HHTErpPajbHOTO
HCUHCIICHHUSI 17
ApyTHe
MaTeMaTHIeCKHe
METOIBI VTS
peuieHust

CTaHIApPTHBIX 3a1a4
B
npoQecCHOHATTBHOM
JEATENBHOCTH.

3. TunoBble KOHTPOJIbHbIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HEO0OX0AUMBbIe VISl OLleHKH 3HAHWI,
YMeHHi, HABBIKOB U (MJIM) ONbITA 1eATeJIbHOCTH,
XapaKTepPU3yIIHUX 3Tanbl JOPMUPOBAHNS KOMIIETCHIIUH B NpoLecce 0CBOCHHS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

3.1 TunoBoii pacuer

L[CJ'IB BBITIOJIHCHHUA THUIIOBOTO  pacydeTa:
TCOPECTUYCCKNEC 3HAHUA 06yqa}0m1/1xcs[; IMPOBEPUTH CTCIICHb YCBOCHUA O}IHOﬁ NN HECKOJBKHX TEM

WJIU BOIIPOCOB.

yIIIyOUTB,

CUCTCMATU3UPOBATL U  3aKPCIIUTH

TemaTnka THIIOBOTO pacue€Tta yCTaHaBJIMBACTCA B COOTBETCTBHUH C TEMaTHKOM HpOI\/IIJIeHHOFO

5



5X,
Xl
2%,

1.1

3x,
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- 2x,
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—3x,
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+ X,
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X3
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Tunosoi pacuer Nel
1. B3agauax 1.1- 1.20 pemnTs 3ajaHHYIO CUCTEMY JIMHEWHBIX YPAaBHEHUM:
e noJab3ysck popmynamu Kpamepa;
e MeroaoM ["aycca;
® MaTPUYHBIM METOOM;

11

11

X, +2x, +x,
1.2 $3x; —5x, +3x,
2x, +1x, —Xx,4
x, +2x, +4x,
1.4 <5x;, +x, +2x,
3x;, —x, +Xx
2x, =X, —X,
1.6 <3x; +4x, —2x,
3x, —2x, +4x,
3x, —-x,
18 -2x;, +x, +x;
2x, —x, +4x,
X, X, +Xg
110 {2x, —-x, —6x,
3x;, —2x,
2x,  —Xx, —3x,
112 {3x;, +4x, —5x,
2x, + 7x,
x, —2x, +3x,
1.14 {2x;, +3x, —4x,
3x, —2x, —5x,
2x,  —x, +3x,
1.16 x, +3x, —2x,
2x, —X,

31
29
10

11
11



2x,  +x, +4x, =

117 <2x, -x, -3x; =
3x, +4x, —-5x, =

X, +5x, —x; =

119 <2x, -x, -—x; =
3x;, —2x, +4x; =

20 X X = 4
3 118 <2x;, +3x, +x, = 1
-8 2x, +x, +3x, = 11
7 11x, +3x, —-x;, = 2
4 120 § 2x;, +5x, -5x;, = 0
11 X, +x, +x; = 2

TunoBoi pacuer Ne2
2. B3agauax 2.1- 2.20 nanbl koopauHatel Touek A, B, C . Tpebdyercs:

1) sammcats Bektopbl AB u AC B cucteme opT i, 'j ¥ HAiiTH JUTHHBI 5THX BEKTOPOB;
2) Haiitu OpT BeKkTopa AB ;
3) wu300pa3uth BekTopsl AB 1 AC B KOOpAUHATHO# tutockocTu XOY ;
4) HaiTh BEKTOpa d_1 —3AB-2AC u d_2 —2AB +3AC aHAINTHYECKH H FEOMETPHUECKH.
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)
2.4 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),C4;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)
2.10 A(0; 2), B(12; -7), C(16;15) 2.20 A(-1; 1), B(2;5), C(3; 3)

1) 3ammcaTh BEKTOPHI E;E;ﬁ B CUCTEME OpT

Tunosoii pacuer Ne3
3. B 3amauax 3.1- 3.20 mansr koopauHaTh! BepmuH nupamuasl ABCD. Tpebdyercs:

I, J, K ¥ HAliTH MOYJIH STHX BEKTOPOB;

2) Haiitu yrom Mexmy BEeKTOpaMu Né, AC ;

3) Haiitu npoekuuto Bekropa AD Ha BekTop AB ;
4) Haiitu rromans rpanu ABC;
5) Haiitu 06bém mupamuast ABCD.

3.1 A@2;-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 AQ2;-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).

3.3 A(2;-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).




34 A2;-3;1),B(6; 1; -1),
C4; 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),
C(4; 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 A(2; -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),
C(4; 8;-9), D(2; -1, 2).

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

3.9 A(2;-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).

JUIMHY CTOpOHBI AB;

yrou B B paguanax;
ypaBHeHue Meauanbl AE;

e 6 o o o o o H

Tunosoii pacuer Ne4

ypaBHEHUE U AuHY BbicoThl C/I;
YPaBHEHUE OKPY>KHOCTH, JUIsl KoTopo# BeicoTa CJI ecTh nuamerp;
ypaBHEHUE NPAMOM, IPOXOAALIEH yepe3 TOUKy E mapamieasHo CTOpoHE

B 3apauax 4.1- 4.20 nanel koopauHaTel BepiinH TpeyrojipHuka ABC. Haiitu:

ypaBHenwust ctopoH AB u BC u ux yrioBsie k03 puuneHTsr;

AB, u Touky ee nepeceuenus c soicoroit C/1;
® cuCTeMY JUHEHHBIX HEPABEHCTB, ONpeIestoluX TpeyroibHuk ABC.

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
411
412
4.13
4.14
4.15
4.16
4.17
4.18

A(1;-1)
A(0;-1)
A(1;-2)
A(2;-2)
A(0;0)
A(0;1)
A(3;-2)
A(3;-3)
A(-1;1)
A(4;0)
A(2;2)
A(4;-2)
A(0;2)
A(4;1)
A(3;2)
A(-2;1)
A(4;-3)
A(-2;2)

B(4;3) C(5;1)
B(3;3) C(4;1)
B(4;2) C(5;0)
B(5:2) C(6;0)
B(3:4) C(4;2)
B(3;5) C(4;3)
B(6;2) C(7;0)
B(6;1) C(7;-1)
B(2;5) C(3;3)
B(7:4) C(8;2)
B(5;6) C(6;4)
B(7:2) C(8;0)
B(3;6) C(4;4)
B(7;5) C(8;3)
B(6;6) C(7:4)
B(1;5) C(2;3)
B(7;1) C(8;-1)
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 pacyer NeS
2. B3amavax 5.1-5.20 onpenenuts BUA KPUBOH JINHHUH:

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 9x2 — 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

Tunosoii pacuer Ne6
1. B3aganusx 6.1 — 6.20 HaliTu yKa3aHHbBIC TIPEEIIBI:

. 3x*-5x-2
61 I e VXt D% =2 0%
2
6.2 Iimw a) x, =1, b) x, =2, c) x, =cx.

% Tx—x>-10 -

_ 2x* +15x+25
6.3 !mm a) Xo =1, b) Xo :5, C) Xy =oC.

4x% +7Xx+3

64 i % =l D)X = 6 =
. 2x*—9x+9
65 I ore D DS 9%
. Bx—x*-4
6.6 >!I—>r2x2_—2)(_8’ a) onl, b) X0:4, C) XOZOC.
. x*-2x-8
6.7 lim ——— a) X, =1, b) x,=-2, ¢) x, =cc.
% 2X* +5X+2 ) % ) % ) %
2_ J—
6.8 Iim3X—2X1 a) X, =2, b) x, =1, c) X, =cc.

% X2 —4X+3 -



6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

. B-—x—x?
lim ————
x=% 3X +8x—3;

. 2x%+x-1
lim —————
X=Xy X —3x—4;

X? —3x+2
% 4 — X —3x° -

. X>+5x+4
I|m2—
X=X 2X —3x+5;

. 4Ax* —5x+1
X% 3X—X" =2 -

. 3x%+x-4
lim =%~
X=X 4X — X :

X? +5X+6
% 3x? —x—14

2x% +x -1
m-—=—
X=% X —3X—4;

x> —6x—7
M x>
% 3XT +X—2-

X2 —3x+2
im-—~"~ "~
=% 14— X — 3x? -

a) X, =1, b) x,=-3, ¢) X, =cc.

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

a) X, =1, b) x, =2, C) X, =c<.

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

a) X, =-1, b) x, =1, c) X, =cc.

a) X, =—-2, b) x,=-1, ¢€) X, =cc.

a) X, =-1, b) x, =1, c) X, =cc.

a) X, =-1, b) x, =1, c) X, =cc.

a) X, =2, b) x,=-2, ¢€) x, =cc.

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

a) X, =—2, b) x,=-1, ¢€) x, =c<.

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

Tumnosoii pacuyer Ne7

B 3aganusx 7.1 — 7.20 HaliTu yKa3aHHbBIC TIPEIEIBI.

Jx -1
7.1 A
'H) 3/x2 —1
i Ix -1
7200 %1
. Ix+12-Ja—x
7.3 ||m 5 .
. X +2Xx-8
. N2—X—A/X+6
7.4 ||m > .
xs2 X —X—06
75 I. WJ1-x-3
M=

.
7.11 |X|£]l’(!\/;_4
i x> +x-12
PR LN Sy
. x+12-3
713 Ilm 2x% —x-21
J3+2x —Vx+4

714 I!ﬂ;‘ 3x? —4x+1
JX+13 - 2x+1

7.15 x3 X* -9
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im V1-2x+ %> = (1+X) . J1I+x-+1-x .

7.6 .
I>I<_>o X 7_16|!£ro] Ux
. ax -2 ) 3/9x -3
77 im-—=—F— Iim———
X2 \/2+X—\/§ 7.17 x-3 \/3+X—\/§
78 i $/16x — 4 l N9+2x -5
. lm \/4+X—\/§. 7.18 !(LTS] W—Z .
79 i IYx—6+2 lim J5x+5-5
. xlm x*+8 7.19 x4 Ix-2
710 i V1-2x+3%x% —(1+X) i /36x -6
= im ix | 720 T 2 5x 42

Tunosoii pacuer Ne8
8. Bzamanmsax 8.1 — 8.20 HaiiTu yka3aHHbIE IPE/EIIbl, UCIIONIb3YS MEPBBI 3aMedaTeNIbHbINA

npeacii:
a lim 87192 lim 493X
x>0 4X 8.11 *>0sin” 2x
.__arcsin 2x . sin5xtg 3x
8.2 lim———. lim——.
x—0 4X 8.12 x—0 X2
. Sin6Xx . 3XCcos5x
8.3 lim : lim——.
x-0 tg2X 8.13*°° sin3x
. 2xtg4x . sin2xtg 4x
8.4 lim 249X jim S 2404%
x=0 SIN“ 6X 8.14 *° X
8.5 lim M8 ljm 2XCOS7X
x-0 tg5X 8.15 *>° sin2x
. 3xtg 2x . sin3xtg 2x
8.6 lim 292¢. jim SN 349.2%.
x=0 Sin“ 3X 8.16 *° X
sin6x . 5xcos8x
i . lim———.
g.7*° 92X 8.17 *>° sin10x
. 2xtg4x . sin 2xtg 3x
8.7 Img - g . |Im—2g .
x=0 SN 6X 8.18 *0 X
8.9 Iim SIN7X fjm AXC0SSX
o0 tg3x 8.19 0 sin8x
sin 3x . sin6xtg 2x
im . lim ——~—.
8.10 x—0 tg5x 8.20 0 X

Tunosoii pacuer Ne9
9. Bzamanmsax 9.1 - 9.20 nmpoauddepeHnnpoBaTh yKazaHHbIEe GYHKIINH, TOJB3YSICH
npaBuiIaMu U Gpopmynamu auddepeHIupoBaHmsL.

11



9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

a) y = In(arctg 2x),
B) Yy =(3x—4-3x+2)*,
1) y = (arctg3x)"eree

a) y = cos(In5x),

B) y=(3x%—2-3x% —1)?,

ny=x .

a) y=cosvx*+3,

Z_i 3

1)y = (sin/x)"Cs),
a) y = arcsin(In4x),
B) y =0 -x+1°,
1) y=(sinax)" .

a) y =sin(In5x),
B)y:46x?-§;+5f,
0 y=(nx"*.

a) y = In(sin6x),

B) y=(C—4-4x° +2)°,

n) Y = (arcsin x)° .

a) y =sin(In 2x),

B) y=(x*-2-8/x +4)*,

H) y — (3X)arcsin9x )
a) y = In(cos5x),
B) y=(x*+2-3x +1)?,
1) y=(cig3x)*.

a) y = arcsin(In 2x),

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

6) y = cos(3x)-e*",

My = 4X+ Ttgx
J1+9x?
6) y=2%-tg2x,
N y= arcsin 3x
1-8x*
0) y=29-In2x,
arcsin 7x
Ny=—F—
x*+e

6) y=2%-1tg93x,

0) y=e" sin4x,

€0os 3X

r) y= :
\3x2+4

6) y =39 -arcsin(xz),

_arctg7x
2-9x% "’

r)y

6) y =e".cos6xX,

D y= x® +e*
Ja—9x®’
6) y=e""*.arctg3x,
3-5x°
) y=— :
e* — ctgx

6) y=e* -tg7x,

x* +tgx

r) y=—F——,
VAXE+ 7

12



9.10

9.11

9.12

9.13

9.14

9.15

9.16

9.17

9.18

ny=x".

a) y = In(cos 7x),

B) y=(2x*—3-3x -1)*,
2 Y= (g0

a) y = arctg(In8x),

B) y=(3x°+2-4/x-8)°,
m) Y = (sinx)".

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

o) y=x° .

a) y = arctg(In5x),

B) y=(5x2—3-Ux* —2),

tgx

o) y=(x+4)".
a) y = In(cos 4x),
B) y=(4x"-3-3/x+2),

Inx®

m) y=(ctgx)"" .
a) y =arctg(In7x),
B) y=(2x° _%+1)2 :

sinx

n) y = (arctg2x)™"”.

a) y =In(sin7x),

B) Yy =(e¥—cos3x+1)°,
n) y=(x*+5)"".

a) y = arctg(In5x),

B) y:(zsinx _il_'_s)S’

n y=(sinx)?.

a) y = In(arcsin 2x),

6) y =2""".arcsin 2x,

D y= 2—x?
COS2X
6) y — earcsinx X Ctg 3X,
Dy = Ctgx — cos X
Jext+1
6) y =5""%.sin4x,
2-3x°
r)y=
sin 2x

6) y=e*" -arcsin 2x,

2" —ctgx

r) y= ,
NA+2x3

6) y =49 -arctg3x,

arctg 2x
r) yz—gx,

x* +e

6) y =e""*.arccos 3x,

_ tgx—sinx
RN
6) y =5% -arcsin5x,

x® —sin x
DY e

6) y=e"""".cos4x,

In4x —x°
Ny=—_—,

x® —3x

0) Yy =4%.cos6x,

13



- 4
B — esmx_—_lo 7,

I[) y — (XZ +1)cosx.
919  a) y=sin(In7x),
B) y =10 —Inx—10x}’,

)y =(sinx)"™.

9.20  a) y=In(cos6x),
B) Y= (e'”X +arctg 5x—10x5)4 :

m) y = (sinvx)*.

0 y_sin4x—x3
x2=3x"

6) y=e""*.arctg3x,
cos4x —2x"

G

6) y =29 . arcsin 2x,

sin3x —2cos x
NY=—©( "5

XlO _ 3X12

Tunosoii pacuer NelQ
10. B 3aganusx c¢ 10.1-10.20 uccnenoBats 3aanHbie PyHKIMHA MeToAaMU TG (HepeHIIMaTbHOTO

HUCUYHCJICHUSA, HAYCPTUTD UX Fpa(i)I/IKI/I.

101 Y =2 -9x* +12x-5.
102 Y =% —3x* -9x+10.
103 Y =X +6x°+9x+2.
10.4 Y =2 +3x*-12x -8.
105 Y =2x" —15x* +36x—32.
10,6 Y =2X +3x* —36x-21.
10.7 Y =2X —15x* + 24x+4.
10.8 ¥ =2x° +9x* —24x -56.
10.9 Y =X —9x* +24x-18.

10.10 Y =X +3x* —24x—-21,

3.2 Bonpocsl AJ151 yCTHOTO 0mpoca

[eiicTBHs ¢ MaTpuLiaMH.

OO6parnas maTpuIia.

NN E

OHpCIleJ'II/ITCJ]I/I, X BBIYUCIICHHUC.

1011 Y =X —6X* +9x+1.
10.12 ¥ =X +3x*—9x-10.
10.13Y = 2¢° —=3x* —12x+5
10.14Y = 2X° +9x* +12x + 7.
10.15 Y = 2X° —3x* —36x+ 20,
10.16 Y = 2X° +15x* +36x +32,
1017 ¥ =2X* —9x* —24x +61.
10.18 Y =2X° +15x* +24x -2,
1019 ¥ =X —3x* —24x+26.

10.20 Y =X +9x* +24x +17.

Onpenenenne Marpuubl. Knaccugukanus MaTpuil.

CucreMbl TUHEHHBIX aNTeOpanyecKuX YpaBHEHHM, METOIbI UX PEIICHHS.
Kommnekcusie uncia. Onpenenenne. ConpsskeHHbIE KOMIUIEKCHBIE YUCIIA.
KommiekcHsie uncna . JleiicTBre ¢ HUMU B anreOpandeckoit hopme.
Komnekcusie uncia. IX reomerpuyeckas UHTEpIpeTaIus.

14



9.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Kowmmiekcabie uncna. Tpuronomerpudeckas popma.
KommiekcHbie uncna. JedcTBUS ¢ KOMIUIEKCHBIMU YHCJIAMH B TPUTOHOMETPUUYECKOU

dbopwme.

MaremaTudeckuii aHaJIn3.
MartemMaTHdeCKUN aHaIIN3.
MaremaTudeckuii aHaJIn3.
MaTteMaTHdeCKUN aHAIIN3.
MaremaTudeckuii aHaJIn3.
MarteMaTHdeCKUN aHAIIN3.
MartemMaTHdeCKUN aHaIIN3.
MaremaTudeckuii aHaJIn3.
MaTteMaTHYeCKUN aHAIIN3.
MaremaTudeckuii aHaJIn3.
MaremMaTHdeCKUN aHaIIN3.
MaremaTudeckuii aHaJIn3.
MaremMaTHdeCKUN aHAIIN3.
MaremaTnaeckuii aHaJIH3.
MaremaTuuecKuil aHaIu3.

Beenenue. UncnoBas mociae10BaTeIbHOCTb.

[Ipenen yncnoBoil mociae10BaTeIbHOCTH.

Oynxius. [Ipenen pyHxmu.

CgoiicTBa npeeoB GyHKIUH.

PackpbiTre HEOpeeIeHHOCTEM!.

beckonewyHo OosbIMe U OECKOHEYHO MaJIble (PYHKIIUH.
[IpousBoanas. Onpenenenue. I'eOMETPUUYECKUN CMBICII.
[IpaBuna quddupennuposanus. Tabmura mpou3BOIHBIX.
[Ipou3BoHAs CIIOKHOHN HYHKIIUH.

Huddepennna.

OcHoBHBIE TeopeMbl 0 TudPepeHIHPYyEMbIX DYHKITUAX.
IIpaBuio Jlonurans.

HccnenoBanue pyHKINU HA SKCTPEMYM.

WccnenoBanne pyHKIMK HAa TOYKU IIeperuoa.

Cxema uccnenoBanus GyHKIUN U TOCTPOECHUS TPaHKOB.

3.3 Bonpochl AJ151 caMOCTOSITEILHOT0 U3YYeHH s

1.Matpuups! u 1eHCTBUS C HUMHU.
2. MeTobI pelIeHUs CUCTEM JIMHEHHBIX alreOpandecKuX ypaBHCHUH.

3. JlelicTBUS C KOMIUIEKCHBIMH YUCJIaMU B TPUTOHOMETPUYECKOH (opMme.
4 Tlpenensl ¥ UX CBOMCTBA.
5. PackpeiTie HEeonpeeneHHOCTe! B TIpejieriax.
6. IlponsBoaHas QyHKIUH.

3.4 IIpoMe:kyTOYHASI aTTECTALMSA

KOHTpOJIB 3a OCBOCHHEM IHMCLUMIUIMHBI «MaTemMaTuka (68.30B]':>II>1 ypOBeHL))) 1 OLIEHKA 3HaHUM

oOyyaroluxcsi Ha 3K3aMeHEe IMPOU3BOJIUTCS B COOTBETCTBUU C [lojoXKeHMEM O TEKyIeM KOHTpOJie
YCIIEBaEMOCTH M TNPOMEXKYTOUHOH arTecTaluu oOydaroIuxcs Mo o0pa3oBaTeIbHBIM MPOrpaMMam
BbICILIETO OOpa3oBaHMsl, yTBEpkKAEHHOM pemieHueM ydyeHoro coera ®I'BOY BIIO «CapartoBckuit
'AY» ot 18.06.2014, npoTtoxoin Ne7.

B coorBercTBUM ¢ y4yeOHBIM IJIaHOM MO HamparieHuto noarotoBku 19.03.02 IlpoaykTs
MUTaHUS U3 PACTUTEIBHOIO ChIPhSl IPOMEKYTOUHAsI ATTECTALMsI B IEPBOM CEMECTPE MPOXOIUT B BUE
JK3aMEHa .

[TpomexyTouHast aTTeCTalUs CIYKUT OLIEHKON paboThl 00yYaroIIerocsi B TE4€HUE BCETro CpoKa
o0y4eHMs M TpHU3BaHA BBIABUTH YPOBEHb, HPOYHOCTH M CHCTEMAaTHUYHOCTb MOJYYEHHBIX WM
TEOPETUYECKUX M TPAKTUYECKUX 3HAHUM, NPUOOPETEHUS HABBIKOB CaMOCTOSITENIbHON paloThl,
Pa3BUTHs TBOPYECKOTO MBIIIJICHNUS, YMEHHE CHUHTE3UPOBAThH MOJTYUYEHHBIC 3HAHHUS U TMPUMEHSTh UX B
pElIeHNN MTPAKTUYECKUX 3aay.

OK3aMEHAIlMOHHBIH OMJIET TOMHMO TEOPETHYECKUX BOIPOCOB BKIIIOYAET KAPTOUKY C
MPAKTUYECKUMHU 3a/1aHUSIMU IO OCHOBHBIM T€MaM JTUCIUIUINHBI.

KontponbHble TpeOoBaHMS M 3aJaHHsl COOTBETCTBYIOT TpeOyeMOMY YpPOBHIO YCBOEHUS
JUCHUILTMHBI U OTPAXKAIOT €€ OCHOBHOE COJIEp KaHHUE.

Jns momydeHust 3adeta oOydaromMics 00s3aH BBIMOJHUTH BCE CAMOCTOSITENIbHBIE PabOTHI,
HamucaTbh KOHTPOJIbHBIE Pa0OTHI, MPONTH coOece0BaHNE MO BBIITOJHEHHBIM TUIIOBBIM PacUETaM.

BOl'[pOCbI, BbBIHOCHUMBbIC HA 3K3aMCH
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ITonsaTre MHOXeECTBA. MHOKECTBO IEHCTBUTEIBHBIX U KOMIUIEKCHBIX YUCEL.

UYucnossle mocneaoBatenbHocTU. [Ipeaen nocneaoBaTenbHOCTH.

[Monstue pynkuuu. CriocoOs! 3ananus. Kimaccuduxanmst GyHKimii.

Onpenenenus npenena QyHkuuu B Touke. CBoWCTBA IPEIEIIOB.

IlepBbIil 1 BTOPOM 3aMedaTeIbHbIC PEIEIIB.

beckoneuno Manbie U OeckoHEYHO OoibiiMe (QYHKIMM U MX CpaBHEHUE. DKBHUBAJICHTHBIC

GbyHKIHN.

[TonsiTre HenpepbIBHOCTU (QYHKIIMHU B TOUKE.

Opnocroponnue npenessl GyHKIuU. Touky pa3ppiBa QYHKINUN U UX KIACCHU(pUKALUS.

OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (PYHKITUX.

10. Onpenenenue npou3BOAHON PYHKIIMH U €€ T€OMETPUUYECKHI CMBICIL.

11. ITpaBuna qudepeHpoBaHUs CYMMBI, pa3HOCTH, IPOU3BEACHHUS U YaCTHOTO (PYHKITUI.

12. IlpousBoanas oOpaTHOM (PyHKIINH,

13. TabGnuiia TpOU3BOIHBIX AIEMEHTAPHBIX ()YHKIIHA.

14. TIpaBuno guddepeHnpoBaHus CI0KHON (HYHKIIHNH,

15. IuddepennunpoBanme GyHKIMIA, 33 JaHHBIX TAPAMETPUIECKH U HESIBHO.

16. IIpou3BOAHBIE BHICIINX HOPSAAKOB GYHKIIMH OJHON EPEMEHHOM.

17. Mnddepennnan GpyHKIMHA OTHON IEPEMEHHOMN U €r0 TeOMETPUIECKUN CMBICIT.

18. CgoiictBa nuddepenuanoB GyHKUUKM OAHON mepeMeHHOH. [IpubnukeHHbIe BBHIYMCICHUS C
MTOMOIIBI0 TU(PEPEeHIINATIOB.

19. Teopema Posist u ee TeOMETPUYECKUI CMBICI.

20. Teopema Jlarpanxa u €€ TeOMETPHUYECKHI CMBICI.

21. Teopema Kommu.

22. ®opmynel Teitnopa 1 MakiopeHa.

23. IlpaBumo Jlonurans.

24. JlocTaTouHble TPU3HAKK BO3pacTaHus (YObIBaHUS) ()YHKIIHIA.

25. HeoOxoaumbple U JOCTaTOYHbIE MPU3HAKU CYIIECTBOBAHUSA OJKCTpeMyMa (YHKUIUU OJHOU
IIEPEMEHHOM.

26. Haubomnpiiee 1 HauMeHbIIIee 3HaUYeHUS QYHKIIMH Ha OTPE3KeE.

27. BBIYKIIOCTh M BOTHYTOCTh Tpaduka GyHKIuH. Touky nmepernoa.

ocoukrwhE

© o~

CI/ITyaIII/IOHHbIe 3aJavum

1. JlaTuuk CKOHCTPYMPOBAaH TakUM 00pa3oM, YTO €ro aHTEeHHa JIOBUT paJWOCHUTHAJ,
KOTOPBIH 3aTeM mpeodpaszyeTcs B JEKTPUUYECKUI CUTHAJ, U3MEHSIONIUICS co BpeMeHeM 110 3akoHy U
= Uosin(wt + a), rae t — Bpems B cekynnax. Ammmtyna Uo = 2B, wactora W = 120 o/c, daza a = 15°,
JlaTyMK HACTPOEH Tak, YTO e€cM HalpsbkeHue B HEM He Huxke 1B, To 3aropaercs namnouka. Kakyro
4acTb BPEMEHH Ha MPOTSHKEHUH MEPBOI CEKYH/IbI ITOCIIE Hayana paboThl JaMIIouKa OyJaeT ropeTsb?

2. JlaT4MK CKOHCTPYMPOBAaH TakUM 00pa3oM, 4TO €ro aHTEHHA JIOBUT paJMOCUTHAI,
KOTOpBIH 3aTeM MpeodpaszyeTcs B 3JIEKTPUUECKUNA CUTHAI, U3MEHSIONIUICS CO BpeMeHeM Mo 3akony U
= Upcos(wt + b), rie t — Bpemst B cekynaax. Ammautyaa Uo = 2B, wactora w = 240%c, daza b = -120°.
JlaTyuK HacTpOEH Tak, YTO €CIW HampsbKeHue B HEM He Hmke 1B, To 3aropaercs nammnouka. Kakyto
YacTh BpEMEHH Ha MPOTSHKEHUU TIEPBOM CEKYH/IbI TIOCIIE Hayana paboThl JTaMIIOUKa OyeT ropeTh?

3. Tpu cena 4, B u C pacnoyioKeHBI TaKUM 00pa3oM, uto nyTb oT 4 g0 C uyepe3 B
paBeH /2,5 km,or B no A uepes C—155km nor C no B uepe3 4 — 9 km. Haligure paccrosiHue
MEXY CENaMU.

4. [lepumeTprl TpEX TpaHel MPSIMOYrOJIBHOTO MapajuleNienuIesa, UMEIOMUX OO0
BEpILIMHY, PaBHbI COOTBETCTBEHHO 172 cm, 178 cm wu 202 cm. Haligute 00bEM U IUIIOLIAAb
MIOBEPXHOCTHU ATOr0 NapauIeIenuIea.

5. Haiiaure cTOpOHBI TPEyrojibHUKA, €CIU MEPUMETP TpeyroibHUKa paBeH 90 cm, Goibluas

CTOpPOHA MEHBIIIE CYMMBI JIBYX JPYTUX CTOpOH Ha /(0 cm, a yTpoe€HHAas MEHbIas CTOPOHA Ha 2

cm 0OJbILE CyMMBI IBYX CTOPOH.
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6. Muma, Kons u Ilets BMecTe umeroT maccy 89 xke. Muma ¢ Kosneit BMecTe nuMeroT maccy 63 ke, a
Komns c [lereit 58 ke. Kakyro maccy umeeT Kakplii Maab4uK?

[Tepumetp TpeyronpHuka /6 Om. Bonbimas cTopoHa MpEBBINIA€T MEHBINYIO Ha 25 cm, a yIBOSHHas

CpeIHss CTOPOHA MEHBIIIE CYMMBI ABYX JIPYTUX CTOPOH Ha [ cm. HaliTH cTOpOHBI TPEYTrOJIbHUKA.

MUHUCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCUMCKON ®EJEPALINA
denepanbHOE TOCYAAPCTBEHHOE OI0JKETHOE 00pa30BaTENbHOE
YUpPEX/I€HUE BBICILIEr0 00pa3oBaHUs
«CapaToBCKul ToCcyJapCTBEHHbIN arpapHblil yauBepcureT um. H.M.Basunosa»
Kadenpa «MaremaTrka, MEXaHUKa U HHKEHEPHAs TpapuKa

AK3AMEHAILIMOHHBIM BUJIET Ne 5
no pucuuiuinHe «Matematuka (ba3oBblil ypoBEHb)»

1. OHPGHCHCHI/IC KOMIIJIECKCHOI'O YHCJia.
2. CaoiicTBa HEOMpEeIEIICHHOTO NHTErpara.
3. HaiifmTe IpOMeXyTKH MOHOTOHHOCTH (GyHKIHH Y = X° —3X° —9X.

Hara
3aB.kadeapoit I'.H. KampimioBa

4. MeToanueckne MaTepHuaJibl, ONpeessiolue Npoue1ypbl ONeHUBAHUS 3HAHUI, YMEHHUH,
HABBIKOB M (WJIH) ONBITA 1eATEIbHOCTH,
XapaKTepU3yoIUX 3Tanbl GOPpMHUPOBAHUS KOMIIETEHIIUIH

4.1 llpouenypsl OllecHNBAHMUS 3HAHUI, YMEHHUH, HABBIKOB
U (MJIM) ONBITA eATEeTbHOCTH

KonTtponbe pe3ynpTaToB o0OOyueHHS OOy4aromMXcs, OSTamoB W YPOBHS (HOPMUPOBAHHUS
KOMIIETCHIIMM 10 auciuiinHe «Martematuka (0a30BbIii  ypOBEHB)» OCYIIECTBISIETCS dYepe3
MPOBEJICHUE BXOJHOTO, TEKYIIEro, PyOeKHBIX, BHIXOIHOTO KOHTPONIEH M KOHTPOJS CaMOCTOSITEIbHOM
paboThI

@DopMBI TEKYIIETO, TPOMEKYTOUHOTO M UTOTOBOTO KOHTPOJS, (DOHABI KOHTPOJBHBIX 3aJaHUI
JUTSL TEKYIIETO KOHTPOJS pa3zpadaThiBaloTCa Kadeapod ucxXoas U3 CHenudUKd TUCHUTIIAHBI,
yTBEPXKAAIOTCS HA 3aceaHiH Kadeapsl.

4.2 Kputepum o1leHKH 3HAHUH, YMeHH i, HABHIKOB U (MJIH) ONBITA AeSITeIbHOCTH,
XapaKTepU3yIIUX 3Tanbl (POPMHUPOBAHUA KOMIIETEHIUI B MPoLiecce 0CBOCHUS
o0pa3oBaTe/IbHON NPOrPaMMBbI

Onucanue MIKaJIBl OICHUBAHMS JOCTH)KCHUS KOMIICTCHIIMH IO JWCIHILINHE TPHBEICHO B
Tabimue 5.

Tabmuma 5
YpoBeHb OTMeTKa 1Mo MATHOATEHOM cCHCTEME Ornrcanue
OCBOCHUS (9K3ameR)

KOMITETEHIIUU

BBICOKH «OTIIUYHO» oOydJaronuiics 3HaeT, KaKk HCIOJIb30BaTh

OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYyYHBIX

JUCLUTIIINH B npodeccuoHanbHOM

JEeSITENbHOCTH, NIPUMEHSTH METOJIbI

17



YposeHs
OCBOCHUS
KOMITETCHIIU

OTMeTKa 110 IATHOAIUILHON CUCTEME
(9x3amMeH)

Ornucanue

MaTeMaTHYeCKOTO aHaImn3a U
MaTEeMaTH4eCKOTro (KOMIIBIOTEPHOTO)
MO/JICJIMPOBAHMUS, TEOPETUYECKOTO "
IKCHEPUMEHTAJIBHOTO HCCIICIOBaHHS; Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTB
npooeMm, BO3HUKAIOIINX B X071e
npodeccrnoHaIbHOM NESTEIIbHOCTH,
IPUBJICYb ux TUIst pereHuHs
COOTBETCTBYIOILNN ¢duzuko-
MaTeMaTHYECKUH armapar

0a30BbIii

«XOPOIIIO»

3HaeT, HO C MpoOeIaMu, KaKk HCIOJIb30BaTh
OCHOBHBIC 3aKOHbl €CTECTBEHHOHAYYHBIX
JTUCLUIINH B npodeccuoHaIbHON
NesITeIbHOCTH, IPUMEHSITh METO/bI
MaTeMaTH4eCKOTO aHaJn3a U
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO)
MOJIEITUPOBAHMS, TEOPETUYECKOTO "
JKCHEPUMEHTAIbHOIO MCCIEOBAaHUS, HE
JIOMTYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
KaK BBISIBUTH €CTECTBEHHOHAYYHYIO
CYIIHOCTH IpOOJIeM, BOSHHUKAIOIIUX B XOJ€
npogeccuoHaIbHON NeSITebHOCTH,
NpUBJICYb 1754 ISt pereHus
COOTBETCTBYIOLIHI buzuko-
MaTeMaTUYECKUH armapar

MOPOroBbIi

«YOOBJICTBOPUTCIILHO»

O6yanOHlHﬁ0H 3HaCT, KaK HCIIO0Jb30BaTh
OCHOBHBIC 3aKOHBbI C€CTCCTBCHHOHAYYHBIX

JUCLUTUINH B npodeccuoHaNbHOM
NeSTeTLHOCTH, MPUMEHSTH METO/IbI
MaTeMaTU4YeCcKOoro aHaiu3a u
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIETUPOBAHUS, TEOPETUYECKOTO u

OKCIICPUMCHTAJIBHOI'O HMCCJIICIOBAHUSA, KakK
BbIIBUTH CCTCCTBCHHOHAYYHYIO CYIIHOCTb

po0Oem, BO3HHUKAOIINX B X0J1e
npodeccuoHanbHOM NEeSITeIbHOCTH,
IIpUBJICYb nux JJISA pemicHuA
COOTBETCTBYIOIIUN buzuko-

MaTeMaTHYeCKUil amnmapaT HO HE 3HaeT
JeTaned,  JIOMyCKaeT  HETOYHOCTH B
(dhopMyIMpOBKax, HapyllaeT JOTHYECKYIO
MIOCJIEIOBATEIBLHOCTD B U3JI0)KEHUHU
MIPOrpaMMHOT0 MaTepuaia

«CHCYAOBJICTBOPUTCIIBHO»

06yanOH_[I/II>'ICH HC 3HACT, KaK HUCIIOJb30BaTh
OCHOBHBIC 3aKOHBbI C€CTCCTBCHHOHAYYHBIX

JUCHUTIIUH B npohecCHOHANBHOM
NeSTeTLHOCTH, MIPUMEHSTh METOJIBI
MaTeMaTU4eCcKoro aHanu3a u
MAaTeMaTUYECKOTO (KOMTIIBIOTEPHOTO)
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YposeHs OTMeTKa 10 NATHOATEHON CUCTEME Onucanue
OCBOEHUS (9x3amMeH)
KOMIIETEHIINN

MOJICJIIMPOBAHU, TEOPETUYECKOTO u
JKCIIEPUMEHTAIILHOIO HCCIECIOBAHUA; KakK
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTb

npooieMm, BO3HUKAIOIINX B X0J1e
npodeccrnoHaIbHOM JESITEIIbHOCTH,
IPUBJICYb ux TUIst pereHuHs
COOTBETCTBYIOILUI ¢duzuko-

MaTeMaTHYeCKUH alrrapar

4.2.1. Kpurepum oueHKH YCTHOTO OTBETA MPH MPOMEKYTOYHOM aTTecTalluu

[Tpu oTBeTe Ha BONPOC O0YUAIOIIUICS JEMOHCTPUPYET:

3HAHUS: COCOOCH pemarh 3a7avd HpPOo(ecCHOHATIBPHON EeSTENbHOCTH Ha OCHOBE HCIOJNB30BAHMS
TCOPETUYCCKUX M IPAKTUYCCKUX OCHOB C€CTCCTBCHHBLIX M TCXHUYCCKUX HaAYK, a TaKXKEC MaTEMaTHYCCKOIO
anmapata (YK - 1); Cnocoben ompemensTh Kpyr 3agad B paMKax [OCTABJIECHHOW LEJIM W BHIOMPATh
OIITUMAJIBHBIC CHOCO6LI X peUICHUsA, UCXOIAd U3 I[CI\/'ICTBYIOHII/IX IIpaBOBBIX HOPM, MMCIOUINUXCA PECYpCOB U
orpanmnuennii (YK - 1);

YMEHHs: CrocoOeH pemarh 3a7a4d Npo(ecCHOHAIBHON AESITENbHOCTH HAa OCHOBE HCIIOJIB30BaHMS
TCOPETUYCCKUX M IPAKTUYCCKUX OCHOB E€CTCCTBCHHBLIX M TCXHUYCCKUX HaAYK, a TaKXKEC MaTEMaTHYCCKOIO
anmapata (YK - 1); Cnocoben ompemensTh Kpyr 3agad B paMKax IOCTABJIE€HHOW LEJIM W BHIOMPATh
ONTUMAJIBHBIE CIIOCOOBI WX PEIISHUs], UCXO W3 JEHCTBYIOIINX IPABOBBIX HOPM, WMEIOIINXCS PECYPCOB U
orpannuennii (YK -1. 2);

BJIaJIeHHe HABBIKAMHU: CIIOCOOCH perarh 3a1a4d MpopeCCHOHAIBHON AESTeIbHOCTH HA OCHOBE
HCIOJIB30BaHUA TCOPETUYCCKUX W TPAKTHUYCCKHUX OCHOB €CTCCTBECHHBIX W TEXHUYECKUX HaAYK, a TaKXKeE
marematndeckoro anmapara (YK - 1); CnocoGen onpenensts Kpyr 3aiad B paMKax IOCTAaBIEHHOW LIEIN W
BLI6I/IpaTI> ONTUMAJIBHBIE CIIOCOOBI HX pemeHusd, UCXoasa H3 HCﬁCTBymHIHX IIpaBOBBIX HOPM, HMMEHOLIUXCA
pecypcos u orpanuuenuii (YK — 1.2);

Kpurepuii oueHku

YpoBeHb OTMeTKa Mo mATHOAIIIBHOM cucTeMe Onucanue

OCBOCHHS (9K3ameH)

KOMITETEeHIIUU

BBICOKHIA «OTIIMYHO» oOydaromuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JHUCLUTUITUH B npodeccuoHaNbHOM
JIESITETbHOCTH, MIPUMEHSI T METOJIbI
MaTEMaTHYECKOTO aHaIM3a 51
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIEIUPOBAHUS, TEOPETUYECKOTO 5

SKCIICpUMCHTAJILHOI'O HMCCJICIOBAHUS,; KaK
BbBIIBUTHL CCTCCTBCHHOHAYYHYIO CYIIHOCTbH

poOem, BO3HHUKAIOIINX B xXoJze
npodeccroHanbHOM JesATEeTbHOCTH,
MPUBJICYH 170'¢ TUTST pereHus
COOTBETCTBYIOIINI buzuko-
MaTeMaTUYECKU anmnapar

6a30Bblii «XOPOIIO» 3HAeT, HO C MpoOenaMu, Kak UCIOIb30BaTh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUTUIIH B npodeccCuoHaNBHOM
NeSTeTLHOCTH, MIPUMEHSTh METOJIBI
MaTeMaTU4eCKOro aHaiIMn3a u
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YposeHs
OCBOCHUS
KOMITETCHIIU

OTMeTKa 110 IATHOAIUILHON CUCTEME
(9x3amMeH)

Ornucanue

MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO)
MOJIeTUPOBaHUS, TEOPETUUYECKOTO u
IKCIIEPUMEHTAILHOTO ~ HMCCICIOBAaHUS, HE
JIOTIYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;
KaK BEISIBUTH €CTECTBEHHOHAYYHYIO
CYLIHOCTh TpPO0JieM, BO3HUKAIOIIUX B XOJIE
npodeccrnoHaIbHOM NESTEIIbHOCTH,
pUBJICYD ux TUISt pelieHus
COOTBETCTBYIOILNN ¢duzuko-
MaTeMaTUYeCKUi anmnapar

MOPOroBbIii

«YIAOBJIECTBOPUTCIIBLHOY

o0yyaromuicss 3HAeT, KaK HCIOJIb30BATh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

JTUCLUIINH B npodeccuoHaIbHON
JEATEIILHOCTH, IPUMEHSTh METO/IbI
MaTeMaTH4eCKOTO aHaIM3a u
MaTeMaTHYECKOTO (KOMITBIOTEPHOTO)
MOJEIUPOBAHHUS, TEOPETUYECKOTO "

JKCIIEPUMEHTAIILHOIO HCCIIEIOBAHUsA, KakK
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh

npooiem, BO3HUKAIOIINX B XoJie
pohecCUOHATLHOM NESTCIILHOCTH,
IpUBJIEYb ux s perLeHus
COOTBETCTBYIOLIUI ¢duzuko-

MaTeMaTUYeCKUW ammapaT HO HE 3HaeT
JleTalield,  JIOMYCKaeT  HETOYHOCTH B
(dhopMynupoBKax, HapyIIaeT JOTHYECKYIO
MIOCJIEZI0BATEIbHOCTD B W3JI0KEHUN
IPOrpaMMHOT0 MaTepHraia

«HCYAOBJICTBOPUTCIIBHO»

oOyuaroluiicss He 3HAeT, KaK UCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

JUCLUTIIINH B npodeccuoHanbHOM
NeSITeNIbHOCTH, MPUMEHSATH METO/IbI
MaTeMaTHIeCKOTO aHaJIn3a u
MaTeMaTH4ECKOro (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "

JKCIIEPUMEHTAIIBHOTO HCCIIEIOBAHUSA; KakK
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTb

npobiem, BO3HHUKAIOIINX B XoJie
npodecCuoHATBHOM JIeATeTLHOCTH,
MpUBJIEYb ux ISt pereHus
COOTBETCTBYIOIINI ¢buzuko-

MaTeMaTUYEeCKUMN arrapar

4.2.3. Kpurepuu OleHKH BbINOJHEHUS] THIIOBBIX PacYeTOB
[Ipu BBITIOTHEHUH KOHTPOJIBHBIX (CAMOCTOSITEHHBIX) pa0OT 00yUaIOIIHUIACS TIEMOHCTPUPYET:

KpMTepnn OILCHKH BBINIOJTHCHUS THIIOBOI'O pacuera
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YposeHs
OCBOCHUS
KOMITETCHIIU

OTMeTKa 110 IATHOAIUILHON CUCTEME
(9x3amMeH)

Ornucanue

BBICOKHH

«OTJIIMYHO»

oOydaromuiicss 3HaeT, KaK WCIOJIb30BaTh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
JUCLUILINH B npodeccuoHaIbHON
NeSITeIbHOCTH, PUMEHSITh METO/IbI
MaTeMaTHYeCKOT0 aHanm3a u
MaTEeMaTU4eCKOTro (KOMIIBIOTEPHOTO)
MO/JICJIMPOBAHMUS, TEOPETUYECKOTO "
IKCHEPUMEHTAIBHOTO HCCIICIOBaHMS; Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTb
npooem, BO3HUKAIOIINX B X0J1e
npodeccrnoHaIbHOM NESTEIIbHOCTH,
IPUBJICYb ux TUIst pereHHs
COOTBETCTBYIOLIUI ¢duzuko-
MaTeMaTHYECKUH armapar

0a30BbIi

«XOPOILIOY

3HAeT, HO C MpoOeTaMH, KaK HMCIOJIb30BATh
OCHOBHBIC 3aKOHbl €CTECTBEHHOHAYYHBIX
JUCLUILINH B npodeccuoHaIbHON
NeSITeNbHOCTH, IPUMEHSITh METO/1bI
MaTeMaTH4eCKOTO aHaJn3a U
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO)
MOJIEITUPOBAHHS, TEOPETHYECKOTO U
JKCHEPUMEHTAIbHOIO MCCIIEOBAaHUS, HE
JIOMTyCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
Kak BBISIBUTH €CTECTBEHHOHAYYHYIO
CYIIHOCTb TpOOJIeM, BOSHHUKAIOIIUX B XOJ€
npogeccuoHaIbHON NesITeIbHOCTH,
MIPHUBJIEYb 1754 TUIst permeHuHs
COOTBETCTBYIOLIHI ¢buzuko-
MaTeMaTUYECKU anmnapar

MOPOroOBbIi

«YOOBJICTBOPUTCIILHO»

O6yanOHlHﬁ0H 3HaCT, KaK HCIO0Jb30BaTh
OCHOBHBIC 3aKOHBbI C€CTCCTBCHHOHAYYHBIX

JUCHUTIINH B npodeccuoHaNbHOM
NeSTeTbHOCTH, MPUMEHSTh METO/IbI
MaTEeMaTU4YeCKOro aHanu3a u
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIETUPOBAHUS, TEOPETUYECKOTO u

OKCIICPUMCHTAJIBHOI'O HCCJICIOBAHUA, KakK
BbBIIBUTH CCTCCTBCHHOHAYYHYIO CYIIHOCTb

poOem, BO3HHUKAIOIINX B xXoJze
npodeccroHanbHOI EeITEILHOCTH,
HpI/IBJ'I €4b nux JJISA peI_HeHI/ISI
COOTBETCTBYIOIIUN buzuko-

MaTeMaTHYeCKUil amnmapaT HO HE 3HaeT
JeTaned,  JIOMyCKaeT  HETOYHOCTH B
(hopMyIMpOBKaxX, HapyllaeT JOTHYECKYIO
MIOCJIEJOBATEIBLHOCTD B U3JI0)KEHUHU
MIPOrpaMMHOI0 MaTepuaia

«CHCYAOBJICTBOPUTECIIHLHO»

O6yanOH_[I/II>'ICH HC 3HACT, KaK HUCIIOJb30BaTh
OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX
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YpoBeHb
OCBOEHHSA
KOMITETEHITHH

OTMeTKa 110 IATHOANIBLHOH CHCTeEMe
(3K3aMeH)

OnucaHne

T CITUIUTHH B mpod eccHOHaTbHON
NeATeTbHOCTH, MIPHMEHSTh METO/IbI
MaTeMaTHYECKOTO aHaIu3a )31
MaTeMaTHYeCKOTOo (KOMITBEOTEPHOTO)
MO/IeTHPOBAHUS, TEOPETUIECKOT O H

SKCIICPHMCHTAJIBHOI'O HCCICIOBAHHA, KakK
BbIABHTh CCTECTBCHHOHAYYHYH) CYIIHOCTb

mpooieM, BO3HHKAOITUX B X0Jie
mpodeccHoHaTbHON JeSTeTbHOCTH,
MPHUBJIEYb HX IS pernieHus
COOTBETCTB YIOIIUIH buzuko-

MaTeMaTHYECKHIT almrapar

Paspaoomuux: ooyenm, Kupunnoea T.B.
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