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hopMupoOBaHUS

Ne Conepxanue Crp.

1 [TepeyeHb KOMITETEHIINM C YKa3aHUEM ITANOB UX (POPMUPOBAHUS B MPOIIECCE 3
ocBoenust OI1OI1

2 Onucanue nokasareyie 1 KpUTeprueB OLICHUBAHUS KOMITETCHIIMN Ha Pa3IMUYHbIX 5
sTanax ux (popMupoBaHUS, OMUCAHHUE IITKAT OLICHUBAHUS

3 TunoBble KOHTPOJIbHBIE 3aJaHHsl WM WHBIE MaTepuasbl, HEOOXOIUMBIE IS
OLICHKU 3HAHWUM, YMEHHWI, HABBIKOB M (WJIM) OMbITa JESATEIbHOCTH, 12
XapaKTEepU3YIOMIMUX 3Tarbl HOPMHUPOBAHUS KOMIIETEHIMI B MPOLECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

4 Mertoauueckue mMaTepualbl, ONPEAESIONINE NPOLEypbl OLICHUBAHUS 3HAHUU,
YMEHMM, HaBBIKOB U (WJIM) OIBITA AESITEIBHOCTH, XapaKTEPU3YIOLIUX dTalbl UX 23




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

onon

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

cootrBercTBUU ¢ ®I'OC BO no nampasienunto noarotoBku 35.03.06 ArpovnH:keHepusi, yTBEPKICHHOTO
npukazoM MunmCcTepcTBa 00pasoBanus u Hayku PD ot 23.08.2017r. Ne 813, popMupyIor cienyromime
KOMITIETEHIINH, YKa3aHHbIe B Tabnuie 1.

®opMupoBaHUe KOMIIETEHIHII B Ipolecce M3yYeHUsl TUCIUIIUHbI
«MaremaTuka (0230Bblii YpOBEHb)»

Tabmauma 1
Kommerenims Nunaukatopel OTtanel Bune: O1LeHOYHEBIE
Kon HaunmenoBauune IOCTHOKEHUS dbopMupoBaHus | 3aHATUH IS CpencTBa It
KOMIIETEHIUHA KOMITETCHIIMH B | ()OPMHPOBaH OIICHKH YPOBHSI
nporecce us c(OpMHUPOBAHHOCTH
ocsoenusa OIIOII | koMmeTeHIIH KOMIIETEHIINHU
(cemectp) u
1 2 3 4 5 6
OIIK | Cmocoben N-1omk1 1 JICKLIHH, YCTHBIN OIpoC,
-1 pelaTh TUIOBBIE | PerraeT THIIOBBIE MPaKTUYCCKUE | TUIOBOU pacuer
3aaa4uu 3a/1auu 3aHATUA
MPO(ECCHOHAMBH | \ratematikH B
OHN OCATCIBHOCTHU HpO(beCCI/IOHa.HBH
Ha OCHOBE o
-~ OH IeATEIbHOCTH
OCHOBHBIX
3aKOHOB
MATEMATUUYCCKUX
N €CCTCCTBCHHBIX
HayK C
MIPUMCHCHUCM
WHPOPMAITMOHHO
KOMMYHUKAIIMOH

HBIX TEXHOJIOTHHA

Kommerenmust OIIK-1 Takxe dopMmupyeTcss B XOJ€ OCBOCHHMsS AMCUMILUIMH: [lpuknagHas

MaTemaThka B arpoumxeHepuu, Omsmka, Xumws, WuHdopmaruka, ['mmpasmmka, TermoTexHuka,
Mexanuka, MUKpOIpOILIECCOPBl U CIIEHATbHBIE AIEKTPOHHbBIE YCTPOUCTBA, DJICKTPUUECKUE MAIIUHbI
U WCIOJHUTENbHBIE MEXaHW3MbI, JleTanu M KOHCTPYKIUS arpopoOOTH3MPOBAHHBIX CPEICTB H
KOMIUIEKCOB, BBINMOTHEHNE 1 3a1IMTa BBITYCKHON KBATM(PUKAIIMOHHOMN paOOTHI.

2. Onucanue noKasaresieid 1 KpUTepreB OLCHUBAHUS KOMIIETEHIM I

Ha pa3/iIMYHbIX 3Tallax uX (l)OpMPIpOBaHI/Iﬂ, OIIMCAHHC IKAJ OICHUBaHHUSA

HepequL OLCHOYHBIX CPEACTB

Tabnuua 2
No HaumenoBanue Kpartkas xapakrepuctuka [Ipencrapiienue o1eHOYHOTO
/0 | OIIEHOYHOTO CPEJCTBA OLICHOYHOI'O CPENCTBA cpeactea B OM
1 Tumnoson pacuer CPEICTBO IIPOBEPKU YMEHUN | KOMIUIEKT 3aJJaHUM 10

MPUMCHATH TOJTYUYCHHBIC

BapHaHTaM
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3HAHUS JUTS PEIICHUS 3a]1a9
OIIPEICICHHOTO THIIA IO
pas3JeNy Wi HECKOJIbKUM
paszaenam

VYcrHbIi onpoc

CPEICTBO KOHTPOJIS,
OpPraHU30BAHHOE KaK OMpPOC

B YCTHOU (opme
MeJarorn4eckoro paboTHUKA
00yJaronuxcs Ha TEMBI,
CBSA3aHHBIC C U3y4aeMOU
NUCLUIIIMHON U
paccUMTaHHOW Ha BHISICHCHHE
o0bema 3HaHUI
o0yuJaromerocs mo
OTpeieIEHHOMY pa3ieny,
Teme, npobiaeme  T.11.

BOIPOCHI IO TeMaM

JICITUTLTAHBL:

- MepeyeHb BOMPOCOB K
CEeMHUHApy

- MepeyeHb BOMPOCOB IS
YCTHOTO OTpoca

IIporpaMmMa oleHUBAHUA KOHTPOJUPYEMOH JUCHUILIMHBI «MaTeMaTHKa

(ba30Bblil yPOBEHBb)»

Tabnuma 3
Kountponupyemsie Kon xouTpomaupyemoit
Ne POHPY A POHPY HaumenoBanue
pazaenst KOMIIETeHIINH (VUTH €€
/T OLICHOYHOT'O CPE/ICTBA
(TEMBI TUCITUTUTHHBI) JaCTH)
1 2 3 4
1. | KommiekcHble yncna OIIK-1 VY CTHBIHN OIpoC, TUITOBON pacyeT
2. | llpenen n mpowusBogHas OIIK-1
GyHKIIH OJTHOM VY CTHBIN ompoc, THIIOBOM pacyeT
TepeMEHHOMN
3. |IlpunoxxeHus OIIK-1 N N
9 VY CTHBIN ompoc, THIIOBOM pacyeT
MIPOU3BOAHON
4. | Heonpenenenusiit OIIK-1
WHTETpaJl.
OmnpeneneHHbIi YcTHBIN Onpoc, TUIIOBOM pacuer
HHTETpal u ero|
TIPIJIOKEHUS
5. ndhepeHraILHBIE OIIK-1 N N
Judepenty VY CTHBIN ompoc, THIIOBOM pacdeT
ypaBHEHUS

Onucanne nokasareJsieil U KpUTepHeB OLCHNBAHUS KOMIIETEHIMI N0 JUCHHUILIHHE aTeMATHKA»
Ha pa3jIMYHbIX 3Tanax ux (pOpMUPOBaAHHS,
ONHCaHNe WIKAJ Ol eHUBAHUSA

Tabnuna 4
Kon WNHpukaTopsl IToka3zaTenu ¥ KPUTEPHH OLIEHUBAHMSI PE3yIbTaTOB 00YUEHUS
KOMIETEHIN | JOCTH)KEHUS HUXKE MOPOTOBBIA | TPOJIBUHYTHIM BBICOKHU
U, OTaIlbI KOMIIETEHIIUN IIOPOTrOBOTO YpOBEHb YpOBEHb YpOBEHB
OCBOCHHUS YpOBHS (ymoBneTBopu (xoporio) (oTHMYHO)
KOMIIETEHIIU (HeynoBieTBOpHU TEJIbHO)
" TEJIBHHO)
1 2 3 4 5 6




OIIK-1, W-1omk-1 oOyuaronuiics He 3HaeT (pOyJaromuiics 0OyUaroIuics o0yuaroIuics
1 cemectp Peruaer TumoBbie | 3HAUMTEIBHOM 4acTH  [IEMOHCTPHpYeT IHEeMOHCTPHUpPYeT IEeMOHCTPHUpPYeT
saaun [POrpaMMHOI0 BHAHHS TOJIBKO BHAHHME MaTepuaja, [BHAHHEe OCHOB
Matepuaa, IIoXo OCHOBHOT'O He HOIyCKaeT MaTepHaa, PaKTHKH
MaTEeMaTHKH B
OpHUEHTHPYETCS B MaTepHaia, HO He  CYIIeCTBEHHBIX [PUMCHEHUSI
MPOPECCHOHATBH |11 BHACT JeTasei, HETOIHOCTEH MaTepuara,

O JIeSATEILHOCTH

IMaTEMaTHYECKOTO Imoryckaer McUepIbIBaIOLIE U
AHAIIM3a, OCHOBHBIX [HETOYHOCTH B [TOCICIOBATEIILHO,
MOHSATHSIX U METOJax, He  (popMyTHpOBKax, [METKO U JIOTHYHO
BHAET MPaKTHKY HapyIaeT M371araeT MaTepua,
[IPUMEHEHHS MaTepuana, [I0OrHYecKyro XOPOILIO
ImorrycKaeT [TOCJIeI0BATEIBHOCTD OpUEHTHpYeTCS B
CYIIIECTBCHHBIC OMIMOKH  [B U3JI0KCHHUH MaTepuaie, He
[POrpaMMHOI0 BaTpyIHsIETCs C
MaTepuala OTBETOM IIpU
BUIOM3MECHCHUH
BagaHuN

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

3.1. BxoaHoO# KOHTPOJIb

Ha mnepBoM 3aHatnu 1o yueOHOM muctumimHe «Martematuka (ba3oBblii  ypOBEHB)»
MPEIyCMOTPEH BXOJAHON KOHTPOIIb, KOTOPBIH MPOXOINT B (pOpME TECTUPOBAHUSI.

BXoHOM KOHTPOJIb NPECAEAYET CICAYIONIUE eI

- HaCTPOUTH 00y4aeMOro Ha JaHHYIO IPEIMETHYIO 00JIacTh;

- IpOBEpKa UCXOJITHOTO YPOBHS 3HAHMIA;

- ONPEIeTUTh TOTOB WJIM HE TOTOB JaHHBINA 00ydaeMbIii K paboTe 1o Kypcy;

- IMarHOCTHUPOBATH IO pPe3yjbTaTaM BBIIIOJHEHUS BXOJHOTO KOHTPOJISI MpOOebl B 3HAHUSIX

o0y4JaeMbIX.
CopepxaHue TECTOB CrpYNIMPOBAHO BOKPYI OCHOBHBIX pa3/eloB IIKOJBHOTO Kypca
matemaTuku: "Uucna w BblumcieHus", "BwlpakeHuss W ux mnpeoOpazoBaHus', "YpaBHEHUS U

HepaBeHnctBa", "Oynkmusa", "T'eomerpudeckue purypsl. MizmMepeHne reoMeTpruiecKuxX BeJIMUnH".

Bonpockl BxogHoro kourpoJs Nel

1. MHOecTBO 4HCeN: HaTypallbHbIe, LI€TbI€ palluOHATIbHbIE, UPpPALlMOHAIbHBIC, BEILIECTBECHHBIC
KOMILJIEKCHBIE.

2. JlekapToBa cucreMa KOOpAUHAT.

3. Teopema IIudaropa. PaccTosiaue Mexay AByMsl TOYKaMHU Ha TIJIOCKOCTH.

4. ®opMynbl BBYHUCICHUS IUIOMAACH MPOCTBIX (QUTYp: TPSIMOYTOJIBHHUK, TPEYTOJbHUK,
napajuiesorpaMm, Tpareuus, Kpyr.

5. @opMynbl BBHIYUCICHUS OOBEMOB TeJ: MapajUleNenuIe]a, Mpu3Ma, HUJIUHAP MHpPaAMUAA,
KOHYC, II1ap.

6. [lonsitue ¢GyHKIUHU, 0O0JIACTH OMpeIeTCHIs], 00IaCTh 3HAUCHUH.

7. @yHKIUS Ha TJIOCKOCTH KaK FT€OMETPUUECKOE MECTO TOYEK.

8. CnocoOsI 3aganust QyHKIMH: TaOIMYHBIN, rpadUIecKuii, aHATUTUYECKHA.

9. CpolictBa (GYHKIHMH: OJHO3HAYHOCTh — MHOTO3HAYHOCTh, YETHOCTh —
CUMMETPUYHOCTb, IEPUOJAUYHOCTb.

10. ITpsimast Ha TIOCKOCTH, TpaduK U CBOWCTBA.

11. KBanparnas napabona, rpaduk U CBOMCTBA.
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12.
13.
14.
15.
16.
17.
18.
19.
20.

Pesynbrarsl

Beruucnienre KopHel KBapaTHOTO YpaBHEHUS: OOIIETO BH/IA M TPUBEICHHOTO.
Kybuueckast mapaboma, rpaduk U CBOHCTBA.
Crenennas ¢GyHKIMs, rpaduk U CBOWCTBA.
[okazatenpHast GpyHKIMSA, rpaduK U CBOICTBA.
Jlorapudmuueckas GhyHKIUs, rpaduK U CBOWCTBA.
Tpuronomerpudeckue GyHKINHU Sin U COS, TPAQHUKH U CBOMCTBA.
Tpuronomerpuueckue ¢pyHkuuu tg u ktg, rpaduku u cBoicTBa.
OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKIECCTBA.
Tpuronomerpudeckue GopMyITbl IPUBEACHUS HA SAMHUIHOM KpPyTe.

aTTcCTallnuu.

3.2 Tunosoii pacuer

Hens

WJIM BOIIPOCOB.

TeMarnka TUIIOBOIO pacyeTa YCTAHABIMBAETCS B COOTBETCTBHM C TEMATUKOM MPOWJIEHHOTO

JIEKIHOHHOTO Kypca.

1.3

1.7

1.9

5x,
X
2x,

3x,
2x,
2x,

4x,
1.5 {2x,
5x,

xl
2x,
4x,

3x,
2x,

Xy

+ 8, -

+ 2x,

3x,

+2x,
+3x,

+X,

-3x,
+5x,
+ 6x,

+ X,

+ X,

-5x,

+ X,

+ X5
+ X5

+ 3x,

+ 2x,
- 3x,

—2x,

+2x,
+2x,
+4x,

+ X,
- 3x,

_x3

X3

+  3x,
+  2x,

BBITIOJITHCHHA THUIIOBOr'O pacyeTra:

Tunosoi pacuer Nel
1. B 3amauax 1.1- 1.20 pemuTs 3aJaHHYI0 CUCTEMY JIMHEWHBIX YPAaBHEHUM:
nonb3ysick hopmynamu Kpamepa;
metozioM ["aycca;
MaTPUYHBIM METOJIOM;

xl
1.2 {3x,
2x,

X1
1.4 45x,
3x,

2x,
1.6 <3x,
3x,

3x,
1.8 {—2x,
2x,

X
1.10 <2x,

3x,

YTIyOUTb,

CUCTEMATU3UPOBATh W 3aKPCIHUTH
TCOPCTUYCCKUC 3HAHUA 06yan0H1ch;1; MMPOBCPUTH CTCIICHb YCBOCHUA OI[HOﬁ NI HECKOJBKHX TEM

+2x,
- 5x,

+7x,

+2x,
+ X,

_x2

+4x,

-2x,

+X,

_x2

+X,

- 2x,

+ X,
+3x,

_x3

+4x,
+2x,

+ X5

—2x,

+4x,

+ X5

+4x,

+ X5

- 6x,

TEKYLIEro KOHTPOJS MCIHOJB3YIOTCA IIPU IPOBEICHUHU IPOMEKYTOYHOU

31
29
10

11
11



2x, +x, —-x; = 1 2x, —-x, —-3x; =

LL11 ¢ x;, +x, +x; = 6 1.12 33x, +4x, -5x; =
3x, —-x, +x3 = 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; =
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 I1x, +3x, -x, =

1.19 {2x, -x, -—-x, = 4 1.20 { 2x, +5x, —-5x; = 0
3x, —2x, +4x, = 11 X +x, +x; = 2

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

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

2) HaWTH OPT BEKTOpa AB;

3) uzo06pa3uthb BekTOpsl AB u AC B KOOpAMHATHOMU IIOCKOCTH xOy ;

4) HaiiTu BEeKTOpa Z =34B-2AC u d_2 =2AB+3AC aHANIATHYECKH 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)
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) 220 A(-1; 1), B2; 5), C(3; 3)

Tunosoi pacuyer Ne3
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3. B3agauvax 3.1- 3.20 nansl koopauHathl BepmmH nmupamusibl ABCD. TpeGyercs:

—_— e —

1) 3amucats Bektopsl AB; AC; AD B cucteme opT i, j, kK ¥ HaliTH MOIYJIU STHX BEKTOPOB;

2) Haiitu yroa Mexay BEKTOpaMH E, A—C:;

—_ _—

3) Haiitu npoeknuro Bektopa AD Ha BekTop AB
4) Haiitu miomans rpanu ABC;
5) Haiitu 066EM mupamuast 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).

3.3 A(2;-3;1),B(6; 1; -1),
C4; 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),
C4; 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).

3.7A2;-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),
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),
C4; 8;-9), D(2; -1; 2).

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

Tunosoi pacuer Ned
1. B3agauax 4.1- 4.20 nans! koopauHaThl BepiuuH TpeyroapHuka ABC. Haiitu:

JUTUHY CTOpOHBI AB;

yroia B B paguanax;
ypaBHeHue Meauanbl AE;
ypaBHEHHE U AUHY BbICOTHI C/I;

ypaBHeHust cropoH AB 1 BC u ux yrioBbie KO3 (HUIIMEHTHL;

ypaBHEHHUE OKPYKHOCTH, AJig KoTopoit BeicoTa C/] ecTh auamerp;
yYpaBHEHUE IIPSMOH, IIPOXOoadIel yepe3 Touky E napaiensHo cropoHe

AB, u Touky ee nepeceueHus ¢ BoicoToit C/I;
® CUCTEMY JMHEMHBIX 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(-22) 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
5.10 x* —10x—y° =8y =0 520 x’ —10x+y’ +8y+32=0

Tunosoii pacuer Ne6
1. Bzamanusx 6.1 —6.20 HailTu yka3zaHHbIE TIPEIETIbI:

. 3x?—5x-2

6.1 }Lr?om’ a) XOZI, b) X0=2, C) X, =°C.
2_ —

62  lim-r —2x~10 a) x, =1, b)x, =2, ¢) x,=cx.

wox Tx—x2 =10 :



. 2x° +15x+25
6.3 }EE s a) x,=1, b)x,=5, ¢) x,=oc.

. 4xP+7x+3
6.4 }E?Oﬁ a) X =1, b) x0=—1, C) X, =C.
. 2x"=9x+9
6.5 }Ll’?om’ a) XO—Z, b) x0—3, C) Xy =0C.
i 5x—x*—4
6 ANV Tacs, D % =1, 0) % =4, o) =
6.7 lim % = 2%=8 a) x,=1, b) x, =2, c) x, =
’ x—>x02x2+5x+2; 0 ’ ‘ ’ 0 '
. 3x*=2x-1
L W % =2, b5 =1, o) % =
6—x—x’
m—————— a) x,=1, b)x,=-3, ¢) x, =c.
6.9 M3 83, ) X ) X ) X
6.10 limL a) x,=2, b)x,=1, c) x, =
. ooy sz —4X—1; 0 H 0 b 0 .
2
6.11 limx;—zxs8 a) x, =1, b) x, =2, ¢) x,=cc.
X—>Xg —X .
. 2x+x-1
612 m 53 4. a) X =2, B) xo==1, ¢ x =ec.
2
6.13 limLﬁf a) x, ==1, b) x, =1, ¢) x, =c.
% 4 —x—=3x" ;
. x> +5x+4
Gl s Vs Dmeth g
2_
615 limX —ox+l a) x,=—1, b) x, =1, ©) x, =o.
=% 3x—x" =2 .
. 3x*+x—-4
616 lmo ) %=1 0) 5 =1, 9 x =
. X 4+5x+6
o173 e, D % =2, D)5 =2, 0 x, =
. 2xP+x—1
AR %=1 0) % =2, ¢) % =
. X —6x—7
6.19 lim——— a) x, =2, b) x,=-1, ¢) x,=c.

X=X 3X2 +X—2;
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x?=3x+2

xx 14— x —3x° :

6.20

a) x,=1, b)x,=2, c¢) x,=cc.

Tunosoii pacuer Ne7

B 3aganusix 7.1 — 7.20 HaliTu yka3aHHbIE IPEACIIbI.

71
1}911\/_ 1
Jx =1

lim—
72w x° =17
.oAx+12-44—x
73 lim :

X—>—4 x2+2x—8

7.6 hm

x—0
7.7 hm%—_z

2 2+ x —2x
78 [im b =4

ot A+ x —2x
%/B+ 2

V1=2x+x* —(1+x)
. .

7.11 14 .
1XL934;_4
x>+x—12

713 x-3 2xt—x=21"

V3+2x —/x+4
714 o0 3T —4x+1

Jx+13=24/x+1

. Y9x -3
L e e
. A9+2x-5
7.181Jglgl Vx-2

J5x+5-5

7.9 1 .

lim =57 R 21
700 [ V1-2x+3x* —(1+x) li V36x — 6
' m Ux ' 220 M sy 42’

Tunosoi pacuyer Ne§
8. B 3amanmsx 8.1 — 8.20 HaiiTh yKa3aHHBIE TIPEENbI, UCIOJIb3Ys MEPBbIA 3aMeUaTeIbHBIN

npenen:

a, lim 282X

x>0 4x

29 lim arcsin2x .

x—0 4x

23 lim sin 6x

x—0 tgzx

8.4 1im 2V1&4%
=0 8In~ 6x

2.5 lim sin8x

x—0 l‘gs_x

lim xtg3x
8.11 *~0sin’ 2x

lim sin5xtg3x
812 =0 x*

lim 3xcosS5x

8130 sin3x '
lim sin 2xtg4x

814 =0 x*

. 4xcosTx
lim——.
8.15 *0 sin2x

11



. 3xtg2x . sin3xtg2x
8.6 lim =5 lim———==.

x>0 sin” 3x 8.16 0 X

lim sin 6x im S5xcos8x
g 70 1g2x ' 817 0 sinlOx

. 2xtg4x . sin2xtg3x
8.7 hng - ‘;g . lim——=—.

*=>0 8in” 6x 8.18 0 X

. sin7x . _4xcos5x
8.9 lim . lim——.

=0 tg3x 819 *0 sin8x

lim sin3x lim sin 6xtg2x
8'10x—>0 tgsx ' 820 0 xz '

Tunosoii pacuer Ne9
9. B 3aganusax 9.1 - 9.20 npoauddepennnpoBats ykazaHHbIC PYHKITUH, TIOJIB3YSChH
npaBuiamMu U popmynamu auddepeHunpoBaHusl.

9.1 a) y= ln(arctg2x), 6) y= cos(3x)-e5i“,
B) y=(x-4-Ix+2)", b o bt Trgx
I[) y= (arctg3x)ln(arctgx) ) \/1 + 9x2

9.2 a) y=cos(InSx),
B) y=(3x2—2~3\/x_2—1)2, arcsin 3x
. N y=——-——,
o 1-8x
o) y=x" .

9.3 a) y=cosvx’+3,

3
B) y=(4x’ ——+4), :
/x r y= arcsin 7x

xtret
I[) y =(Sin\/;)ln(cosx)'

0) y=2%-In2x,

9.4 a) y = arcsin(In4x), 6) y=2% -1g3x
B)y:(x5_3_\/;+1)5, 1_4x2
Sx r) y - x
n) y=(sin4x) . 2" +igx

9.5 a) y= sin(ln Sx), 5) e i 4
y =e SN a4x P}

2
B) y:(6x2—?+5)2, _ cos3x

R y= 2t
g \N3xP+4

o) y= (ln)c)x3 .

9.6 a) y = In(sin 6x), 6) y =3¢ -arcsin(x2 ),
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9.7

9.8

9.9

9.10

9.11

9.12

9.13

9.14

9.15

B)yz(x3—4-§/?+2)3, r)y:arctg%c
2-9x*"’

) y = (arcsinx)* .

a) y =sin(In Zx), 0) y =e™" -cosbx,

2 4
B) y=(x -2-Yx+4)", X +e

| N y=—T—,
I[) y — (3x)arcsm9x ) 4 - 9x3

a) y= ln(cos 5x), 6) y=e™" -arctg3x,

B) y:(x4+2-3\/;+1)2,

3-5x°
2x r) y - X—’
Il) y=(ctg3x)e ' e —ctgx
a) y= arcsin(ln Zx), ;
6) y = ex . tg7x s
P e
B) y=(3x +x4+7)’ x* +tgx

F) =7,
Y Nax* +17

n) y=x".

a) y =In(cos 7x), 6) y =2%"" -arcsin2x,

B) y=(2x'-3-4x -1, N
r)y=

0 y=( tgx)e“. cos2x

a) y = arcig(In8x), 6) y = ™" . c1g3x,

B) y=03x" +2-4x-8)’, ) Ctgx —CcOS X
T y=— 5
1) y = (sinx)" . V5x7+1

a) y= ln(arcsin 3X), 6) Sarctg’c ind
y = T Sln x bl

B) y= (-4,
X

H) y _ xecosx .

a) y= al’ctg(ln 5X), 6) y= e"4 -arcsin 2x ,

B)y:(5x2—3'5\/?—2)3, r)y_2"—ctgx
I[) y= (x+4)tgx' ‘\/4+2x3

a) y = In(cos 4x), 6) y=4% -arctg3x

B) y=(4x'-3-4/x+2),

arctg2x
. ry= %,
) y=(ctgn)"" . e
a) y = arctg(In7x), 6) y =e™" -arccos3x,
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B) y:(2x3 —i4+1)2,
X

sin x

n) y=(arctg2x)™".
9.16  a) y=In(sin7x),

B) y=(e" —cos3x+1)°,

M) =+

9.17  a) y=arctg(In5x),

B y= (@ -5y,

Sx
o) y=(sinx)?.

9.18  a) y=In(arcsin2x),

. 4
B) — esmx_ _10 7,
y=( T )

1) y=(x>+1)°".
9.19  a) y=sin(In7x),

B) y= (10“’” —lnx—IO)c)4 ,

o) y=(sin x)*FX .
920  a) y=In(cos6x),

B) y= (eh”‘ +arctg5x —10x’ )4 ,

1) y=(sinx)"".

_ fgx—sinx

r) y=—""r——,
g Vxt+1

6) y =5% -arcsin5x,

x> —sinx
ny=— —,
1gx

0) y=e""" -cos4x,

Indx—x’
N y=——,

3
x —=3x

0) y=4""" .cosbx,

) sindx — x°
r) y=—5——,
x2=3x7

6) y=e™" -arctg3x,

cosdx—2x"
) y=—s——>5—,

1 2
X =3x

0) y =2“"" .arcsin2x,

sin3x—2cosx
D) y=—r——p >

10 12
x —3x

Tunosoi pacuyer NelQ
10. B 3aganusx c 10.1-10.20 uccnenoBats 3aaHHble GYHKIMU MeToAaMu AU depeHnnanbHoro

MCYHCIICHUS, HAUEPTUTDh UX TPaPUKH.

10.] ¥=2x=9x" +12x-5.
10.2 y=x-3x"-9x+10.
10.3 Y=x +6x"+9x+2.
10.4 y=2x"+3x"-12x-8.
105 y=2x"—15x" +36x—32.
10.6 ¥ =2x" +3x* =36x-21.

107 ¥ =2x"—15x" +24x +4.

10.11 y=x —6x>+9x+1.
10.12 y=x +3x"-9x-10.
1013 = 2x" =3x* —12x+5
10.14y:2x3+9x2+12x+7.
10.15yz2x3—3x2 —36x+20.
10.16Y =2x" +15x* +36x +32.

10.17 y=2x3 —9x2 —24x+61.
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10.8 y=2x"+9x - 24x -56. 10.18 y=2x"+15x" +24x - 2.

109 ¥=x —9x* +24x-18. 10.19 ¥ =% —=3x" —24x+26.

10.10 y=x"+3x"-24x-21. 10.20 y=x"+9x> +24x+17.
3.2 Bonipochbl py0e:KHbIX KOHTPOJIei

Bomnpocsl pyoesxknoro kouTpoJas Ne 1

1. Jluneiinas ajredpa. PemeHune cucTteM IJHMHEWHBIX anreOpandecKux YpaBHEHUU
Metonamu: Kpamepa 1 MaTpU4HBIM CIIOCOOOM.

2. Jluneiinasn ajaredpa. PemieHne cucTteM IJHMHEWHBIX anreOpandecKux YpaBHEHUU
MmetosioM JKopnano-I'aycca.

3. BexkTopHas anredpa. JIuneitHo 3aBucuMasi cucTeMa BEKTOpOB. ba3znc Ha MIOCKOCTH U
B IIPOCTPAHCTBE.

4. BekTopHnas anareopa. Koopaunatel Bektopa. JlinmHa BekTopa. JIMHEHbIE oneparuu
HaJl BEKTOPaMHU.

5. BexTopHas anredpa. CkaJisipHOE MPOU3BEICHUE BEKTOPOB M €r0 CBOMCTBA.

6. BekTopHas aaredpa. BekTropHoe U cMelIaHHOE IPOM3BEACHHE BEKTOPOB. Mx
CBOMCTBA.

BOI’IpOCbl ONIsL CAMOCIMOSAMENbHO20 U3y4eHusl

1.Matpuiisl u 1eHCTBUS C HUMHU.

2. MeTobI penieHus CHCTEM JIMHEHHBIX anreOpandecKux ypaBHCHUH.

3. JleiicTBHS ¢ KOMIUIEKCHBIMH YUCJIaMU B TPUTOHOMETPUIECKOH opMe.
4 Ilpenensl u UX CBOMCTBA.

Bomnpocsl pydeskHoro koHTpoJs Ne 2

1. AHaJMTHYeCKasi TeoOMeTpHsi Ha IUIOCKOCTH. J/[ekapToBbIe MPAMOYTOJIbHBIE CHCTEMBI
koopauHat. OTpe3oK, ero JuHa. JleneHue oTpe3Kka B 3aIaHHOM COOTHOLLIEHUU

2. AHaJIUTHYeCKAsl TeOMETPUS HA IUIOCKOCTH. YpaBHEHHE areOpandecKo JTMHUU Ha
IIocKoCTH. Ilepeceuenue MuHMI Ha TIIIOCKOCTH.

3. AHaJIMTHYeCKasi reOMeTPUs HA MJIOCKOCTH. PaznuyHble BUABl ypaBHEHUM NIPSAMON Ha
IIJIOCKOCTH. 3az[atm, CBsI3aHHBIC C HpHMOﬁ Ha ITIJIOCKOCTH.

4. AHaJIMTHYECKAsA TeoMeTpus Ha mjaockocTH. O0Iiiee ypaBHEHHE KPHUBBIX
2 mopsaka Ha TIUIOCKOCTH. ODIUIUIC, €ro KaHOHMYECKOE YpaBHEHUE, TapaMeTPhI.

5. AHaJIUTHYeCKAsi TeoMeTPpHsi HA JIocKocTH. ['unepboia, mapadosa, UX KAHOHHYECKOE
ypaBHEHUE, TAPAMETPEL.

6. AHaJIMTHYeCKasi reoMeTpUs Ha MJIoCKOcTUH. CMelenne ocer koopauHar. [lonsipHas
cUCTEMa KOOpPJIUHAT.

7. IMpenen " MPOU3BOAHAA byHKun O/THOH nepeMeHHOM. [Ipenen
nocienosarenbHOCcTH. [penen Gpynkuuu. CBoicTBa npeaena GyHKINH.

8. IIpenen wu  mnpousBogHas  (GyHKUMM OIXHOM  mepeMeHHOW. PackpeiTue

HeonpeneneHHocTe!. 1IepBelii 1 BTOpOU 3aMedaTelIbHbIA IPECIIbL.

Bonpocul ona camocmosmenvrozo uzyuenus
Haxoxxnenne koopauHaT TOYKU CepeaUHBI OTpPE3Ka.
HaxoxJ1eHne KoOpAMHAT TOUYKHU [TEPECEUECHMS JIMHUI Ha INIOCKOCTH.
3anauu, CBA3aHHBIE C MPSMON Ha MIIOCKOCTH.
OO11ee ypaBHEHE KPUBBIX BTOPOTO MOPSJIKA HA TUIOCKOCTH.

el e

Bonpocsl pyoe:xxHoro kourpoas Ne 3
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1. IMpenen u npouzBoaHast GyHKIUM OHOM MepeMEeHHOM.

[IpousBoaHas byHKIUY, ee MEXaHUYECKHUI 51 r€OMETPUYECKUI CMBICJIBL.
Hubdepennmpyemocts  GyHkumii. [lponsBomnple OT  3yeMeHTapHbIX  GyHKImMA. [IpaBuia
Qg QepeHIMpOBaHUSI.

2. Ipenen u mnpousBoaHasi (PyHKIMH OAHON mnepemMeHHOW. [Ipon3BOIHBIE BBICIINX
MOPsSIAKOB. MexaHN4eCKuil CMBICIT 2-0i TPOU3BOTHOM.

3. JAuddepennmnad. Judbdepenunan GyHKIHN U €TO TEOMETPHIESCKUN CMBICIL.

4. IIpumenenne nuddepennnana B NpuOIMKEHHBIX BbIYMCIeHHsIX. DopMmyna Uit
MPUOIMKEHHBIX BBIUMCICHUH ¢ UCTIOJIb30BaHuEM audepennmana.

5. OcHoBHbIe Teopembl 0 TuddepeHnupyembix pynknusax. Teopembr Pepma, Poms,

Jlarpanxa, Komm.IIpasuno Jlonuransa. @opmynsl Teinopa u Maknopena.
6. IlpousBogHasi oT cJ0KkHOUM (PyHKIMHU. [[pon3BOAHBIE BBICHIMX MOPSAKOB. MeXaHUYECKHI
CMBICIT 2-01 MTPOU3BOIHOM
Bonpocul ona camocmosmenvHo2o uzyuenus
1.IIpenensl u X CBOWCTBA.
2. PackppITHE HEOIIPEAEIEHHOCTEN B IIpeIeTax.
3. IlpousBoanas GyHKIUH.

3.4 Bonipochl 1J1s1 YCTHOTO ONPOca

Omnpenenenne Marpuubl. Knaccugukanus MaTpHil.

JlericTBuA ¢ MaTpHUIIaMU.

Ornpeaenurenu, UX BIYUCICHUE.

OO6parnas maTpuIia.

CucreMbl TUHEHHBIX aNTeOpanyecKuX YPaBHEHHM, METO/IbI UX PEIICHHS.

Kommekcusie uncna. Onpenenenue. ConpspkeHHbIE KOMIIEKCHBIE YUCIA.
Kowmrmnekcueie yncna . [leficTBue ¢ HUMU B anredpandeckoii opme.

KommuiekcHble uncna. Ix reomeTpruyeckas HHTEpIpeTaLus.

Kowmmnekcusie uncna. Tpuronomerpuueckas popma.

0. KoMmmuiekcHble yncna. J[efcTBUS ¢ KOMIUIEKCHBIMUA YHUCJIAMH B TPUTOHOMETPHUUYECKOUN

dopme.

=00 NNk W=

. MaremaTndeckuii aHaJIN3.
. MaremaTnueckui aHams.
. MaremaTndeckuii aHaIN3.
. MaremaTnueckuil aHaims.
. MaremaTndeckuii aHaIN3.
. MaremaTnueckui aHams.
. MaremaTndeckuii aHaJIN3.
. MaremaTnueckuil aHaims.
. MaremaTndeckuii aHaIN3.
. MaremaTnueckuil aHaims.
. MaremaTndeckuii aHaJIN3.
. MaremaTnueckuil aHaims.
. MaremaTndeckuii aHaIN3.
. MaremaTnueckuil aHams.
. MaremaTndeckuii aHaIN3.

BBenenue. Unciosas mocienoBaTeIbLHOCTD.

[Ipenen yncaoBo MOCIEAOBATEIBHOCTH.

Oynknus. [Ipenen GyHkimn.

CgoiicTBa nmpenenoB (pyHKIUH.

PackpeiTue HeonpeaeIeHHOCTEN.

Beckoneuno 6onbne u 6eCKOHEYHO Malible (QyHKIIUH.
IIpousBoanas. Onpenenenue. 'eOMeTpUUECKUN CMBICII.
[IpaBuna quddupennuponanus. Tabnuma npon3BOIHbIX.
[Tpon3BoHAs CIOKHOM (YHKIIUH.

Huddepenmman.

OcHoBHBIE TeOpeMbI 0 TudPepeHITPYEMbIX (PYHKITUAX.
IIpaBuio Jlonurans.

HccnenoBanue GyHKINUN HA SKCTPEMYM.

HccnenoBanue GyHKIIMHM HA TOUKH Meperuoa.

Cxema uccneoBanust GYHKIHN B ITOCTPOCHHS TPadUKOB.

3.4 IIpomMe:xxyTOUHASI ATTECTANUA

KoHTposb 3a ocBoeHneM nucuuruinHbl «MaremaTtuka (ba3oBbeiii ypOBEHB)» U OLICHKA 3HAHHUI
o0yJaroImuxcss Ha 3K3aMeHe/3ayeTe MpPOM3BOIUTCS B COOTBETCTBUU C [lomojkeHHMEM O TeKyIleM
KOHTpPOJIE YCIIEBAEMOCTH M MPOMEXKYTOYHOM arrectauu OOydaloluxcsi Mo o0pa3oBaTelbHbIM
IporpaMMaM BBICIIETO 00pa3oBaHMs, YTBEpXKIEHHOM pemieHueMm ydyeHoro cosera ®I'BOY BIIO
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«Caparosckuiit 'AY» ot 18.06.2014, mpotokon Ne7.

B cootBercTBUM ¢ yuyeOHBIM TUIaHOM 10 HampasiieHuto moarotoBku 08.03.01 CtpouTenscTBO
IIPOMEKYTOUHAsT aTTeCTallls B MEPBOM CEMECTpe HMPOXOAUT B BUJAE 3ayeTa, BO BTOPOM CEMECTp -
9K3aMEH.

[TpomerkyTouHas aTTecTanus CIyKUT OLEHKONH paboThl 00yUaroIerocs: B TEYEHNE BCETO CPOKa
o0y4eHHs ¥ TpHU3BaHA BBIABUTH YPOBEHb, NPOYHOCTh M CHCTEMAaTHUYHOCTh MOJYYEHHBIX WM
TEOPETUYECKMX W MPAKTUYECKUX 3HAHHWM, NPUOOPETEHUS HaBBIKOB CaMOCTOATEIBHOM paboTshl,
Pa3BUTHS TBOPUECKOTO MBILUIEHUS, YMEHUE CUHTE3UPOBATDH MOJIyYEHHbIE 3HAHUS U NIPUMEHSATH UX B
pELICHNH TPAKTUYECKHX 3a/1a4.

OK3aMEHAIlMOHHBIA OWJIET IOMHMO TEOPETUYECKUX BOINPOCOB BKIIOYACT KapTOUKy C
IIPAKTUYECKUMHU 3a/laHUSIMU 110 OCHOBHBIM T€MaM JUCLIUIUINHBI.

KoHtponbHble TpeOoBaHHMA U 3aJaHUsl COOTBETCTBYIOT TpeOyeMOMY YPOBHIO YCBOCHHMS
JUCLUIUIMHBL U OTPAXKAOT €€ OCHOBHOE COZECpPKAHUE.

Jis momydeHus: 3adeta OoOydyarolMHCs 00s3aH BBINOJIHUTH BCE CAaMOCTOSTENIbHBIE PaOOTHI,
HaIKCcaTh KOHTPOJIbHBIE PA0OTHI, IPOUTH cOOEce0BaHUE 110 BHIIIOJHEHHBIM THIIOBBIM pacyeTaM.

BOHpOCbI, BbBIHOCHUMbIC HA IK3aMCH

[TonsiTe MHOXecTBa. MHOXKECTBO IEHCTBUTENBHBIX U KOMIUIEKCHBIX YUCEN.

YucnoBele mocienoBarenbHOCTH. [peaen nocnenoBaTeabHOCTH.

[Tonsitue pynkmuu. CriocoOb! 3ananus. Kinaccudukanms GyHKITUH.

Onpenenenus npezaena GyHKIUN B Touke. CBOMCTBA MPEIEIOB.

[TepBbIii 1 BTOPOI 3aMedaTesIbHbIE TPEACIIBI.

beckoneuyHo manble W OeckOHEYHO Oonblve (YHKIMM W HMX CpaBHEHHE. OKBHUBAJCHTHBIC

byHKIHIH.

7. Tlonatue HENPepbIBHOCTU (YHKLIUHU B TOUKE.

8. OnHoctopoHHUE npezaensl GyHkuuu. Touku pa3pbiBa GYHKIIUU U UX KiIacCUPUKAIMS.

9. OCHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (YHKIIHSAX.

10. Onpenenenne MpoU3BOIHON HYHKIIMH U €€ TEOMETPUUECKHI CMBICT.

11. IIpaBuna nuddepeHupoBaHUs CyMMBI, Pa3HOCTH, IIPOU3BEICHUS U YaCTHOTO (DYHKIIUH.

12. TIpou3BoaHast 06paTHOM (yHKINH,

13. Tabauia npou3BOAHBIX 3JIEMEHTAPHBIX (PYHKIUH.

14. IIpaBuno nuddepeHITUPOBaHMS CIOKHON QYHKITUH,

15. Iuddepennmpoanne GyHKIUH, 3aJaHHBIX TAPaMETPUIECKU U HESBHO.

16. [Ipon3BogHBIC BRICITUX MOPSAIKOB (DYHKITUU OJTHON MTEPEMEHHO.

17. Juddepentman GyHKIIUN OTHOM MEPEMEHHON U €r0 TEOMETPHUECKUN CMBICIT.

18. CroiictBa muddepeHnuranoB GyHKIIMA OTHON TepeMeHHOU. [IpuOimkeHHbIE BBIYHCICHHS C
MOMOIIBI0 TU(HEpPEeHIINATIOB.

19. Teopema Poisia u ee reoOMETpUYECKUM CMBICIL.

20. Teopema Jlarpanka u ee TeOMETPUUECKUNA CMBICII.

21. Teopema Kommu.

22. ®opmyinsl Teitnopa u MaknopeHa.

23. IIpaBumno Jlonurans.

24. JloctaTo4HbIe MPU3HAKK Bo3pacTaHus (yObIBaHUs) (DYHKITHIA.

25. HeoOxomuMble M JOCTaTOYHBIC MPHU3HAKH CYIIECTBOBAHUSA OHKCTpeMyMa (YHKIHUH OJHOU
[IEPEMEHHOM.

26. HauGosnpiiee 1 HanMeHbIIIee 3HaYCHUs PYHKITUU HA OTPE3KE.

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

A S

CuryanuoHHbIE 32124
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1. JlaTyuk CKOHCTPYMPOBAaH TakUM O0pa3oM, YTO €ro aHTeHHa JIOBUT paJHOCUTHAI,
KOTOPBIH 3aTeM MpeoOpazyeTcs B AEKTPUUYECKHI CUTHAJ, U3MEHSIOIIUICS CO BpEMEHEM 110 3akoHy U
= Ugsin(wt + a), rue t — Bpemst B cekyraax. Amminryaa Uy = 2B, gacrora w = 120 o/c, dasa a = 15°.
JlaTuuk HAaCTPOEH Tak, YTO €CJIM HampsbkeHWe B HEM He Hwke 1B, To 3aropaercs nammouka. Kakyro
JacTb BpEMEHH Ha MPOTHKEHUH MEPBOM CEKYH/IbI MTOCIIe Havajaa paboThl JaMIouka OyJaeT ropetsb?

2. JIaT4uK CKOHCTPYMPOBAaH TakUM o00pa3oM, YTO €ro aHTEHHA JIOBUT paJWOCHUTHAI,
KOTOPBIN 3aTeM MpeoOpa3yeTcs B IMEKTPUUECKUN CUTHAI, H3MEHSIOITUICS CO BpeMEHEM 110 3aKoHy U
= Ugcos(wt + b), re t — Bpems B cexynax. Ammmutyaa Up= 2B, gactora w = 240°/c, daza b = -120°.
JlaTuyuK HacTpOEH Tak, YTO €CiIW HampsbkeHue B HEM He Huxke 1B, To 3aropaercs mammnouka. Kakyro
4acTb BpEMEHH Ha MPOTHKEHUH MEPBOM CEKYH/IbI MTOCIIe Havajaa paboThl JaMIouka OyJaeT ropeTsb?

3. Tpu cena A4, B u C pacnonoxxeHsl TakuMm o0pa3oM, uTo myTb oT A4 a0 C uepe3 B
paBeH 12,5 km,or B no A wepes C—15,5km nor C no B uepe3 A — 9 km. Haiinute paccrosinue
MEXIy CENaMUu.

4. [Tepumerpsl TpEx TpaHEedl MPSAMOYTOJBHOTO MapaJlICNICIHIEAd, UMEIOMNX OOIIyIo
BEpIIMHY, PaBHBI COOTBETCTBEHHO [72 cm, 178 cm wu 202 cm. Halimute 00BEM U IIIOMIAAb
ITOBEPXHOCTH 3TOT0 NapajljIeenunesaa.

5. Haiiaure cTOpOHBI TpEeyrojibHUKA, €CIIU MEPUMETP TpeyrojibHuKa paBeH 90 cm, Gonbiuas
CTOpPOHA MEHBIIIE CYMMBI JIByX NPYTMX CTOpPOH Ha /() cm, a yTpO€HHas MEHbIIas CTOpOHA HA 2 cm
O0JIbIIIE CyMMBI IBYX CTOPOH.

6. Mumia, Konst u Ilets Bmecte umeror maccy &89 xe. Muma ¢ Koseit BMecte uMeroT
Maccy 63 ke, a Kons c Ileteit 58 ke. Kakyro Maccy MMeeT KaKbplii MalbuuK?

7. Tlepumetp TpeyroibHHKa /6 Om. bonblmas cTOpoHa MpeBHIIACT MEHBINYIO Ha 25 cm, a
YIABOEHHAsl CpEAHssl CTOpPOHA MEHBIIE CYMMBbI IBYX IPYrMX CTOpoH Ha [ cm. Hailtu cTOpOHBI
TPEYTOJIbHUKA.

MUHHCTEPCTBO CEJILCKOI'O XO3511ICTBA POCCUMCKON ®EJEPALINN
denepanbHOE rocy1apcTBEHHOE 010 KETHOE 00pa30BaTeIbHOE
yupekJieHUe BhICIIEro 00pa3oBaHUs
«CapaToBCKull rocyJapCTBEHHBIN arpapHblil yauBepcuteT uMm. H.M.BaBunosa»
Kadenpa «MartemaTrka, MEXaHUKa U MHKEHEPHAs rpadrKay

AK3AMEHAILIMOHHBIN BUJIET Ne 5
no pucuuiuinHe «MatemaTtuka (ba3oBelil ypoBeHB)»

1 . OHpCI[CJ'IeHI/Ie KOMIIJICKCHOI'O YHCJia.
2. CBoiicTBa HEONPEIETCHHOTO HHTErPala.
o 2
3. Haiigure mpoMexyTKH MOHOTOHHOCTH QYHKIMH y = Xx° —3x” —9x.

Hara
3aB.kadeapoit B.H. byiinos

4. MeToauuyecKue MaTepuaJibl, ONpeaeJsome Npoueaypbl OlleHUBAHUS 3HAHUMH, yMEHHUH,
HABBIKOB M (MJIM) ONBITA AeATeJIbLHOCTH,
XapaKTepU3yIIHUX 3TANbl (POPMHUPOBAHUS KOMIIETEHIIHI

4.1 Ilpouenypsnl OLleHNBAHUSA 3HAHU I, YMEHUI, HABBIKOB
U (WJIH) ONBITA 1eATeJTbHOCTH
KoHTposb pe3ynbTaToB 00y4deHHs OOYyYalOmUXCs, O3TAalOB W ypPOBHA (HOPMUPOBAHUS
KOMIIETEHIIMN 10 AucuuIUInHe «MaTeMaTHKa» OCYIIECTBISETCS 4Yepe3 IMPOBEISCHUE BXOJHOTO,
TEKYLIET0, pyOeKHBIX, BBIXOHOTO KOHTPOJIEH 1 KOHTPOJIS CAMOCTOSATENLHOM padoThI
@DopMBI TEKYIIETO, TPOMEKYTOYHOTO U UTOTOBOTO KOHTPOJISI, MOPSIOK HAYMCIICHHs 0alioB U
(GOHIBI KOHTPOJBHBIX 3aJaHUM IJs TEKYLIEro KOHTPOJs pa3zpabarbiBaioTcs Kadenpoi ucxons u3
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cnenuUKy JUCITUTUTMHBI, U YTBEP)KIAIOTCS HA 3aceIaHuu Kadeapsl.

4.2 Kpurepuu OleHKH 3HAHU, YMEHUIl, HABBIKOB U (MJIM) ONbITA 1eATEJIbHOCTH,
XapakTepu3youIMX 3Tanbl GopMUpoBaHUs KOMIIETEHIUI B Npolecce 0CBOCHUS
00pa3oBaTeJIbLHON NPOrPaAMMBbI

OnucaHue MIKaIbl OICHUBAHHS JIOCTH)KCHHS KOMIICTCHIIMH I10 JTUCIUIUIMHE MPUBEIACHO B
Tabimue 5.

Tabmuma 5
YpoBeHs OTMeTKa 10 NATHOALTEHON CUCTEME Onucanue
OCBOCHWSI (’K3amMeH)
KOMIICTCHIIUN
BBICOKMIi «OTIHYHO» oOydaromuiicss 3HaeT, KaK HCIOIb30BaTh
OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JUCHUILUINH B npodhecCHOoHATBLHOM
JIEATENBLHOCTH, MPUMEHSATH METO/IbI
MaTEMaTUYECKOTO aHanu3a 51
MaTeMaTU4eCKOro (KOMIIBIOTEPHOTO)
MOJEIUPOBAHU, TEOPETUYECKOTO 51

OKCIICPUMCHTAJIIBHOT'O HUCCIICAOBAHUA; KaK
BbBISIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOM NESITEIIbHOCTH,
MIPHUBJICYb 1704 TUIst peeHHsI
COOTBETCTBYIOINN duzuko-
MaTeMaTUYECKU anmnapar

6a30BbIil «XOPOLIIO» 3HaeT, HO C MpoOeIaMM, KaK HUCIOJIb30BATh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCTIATLTAH B npodeccuoHaIbLHON
JeSITeTbHOCTH, PUMEHSITH METO/IbI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCKOoro (KOMIIBIOTEPHOTO)
MO/JICIIUPOBAHUS, TEOPETUYECKOTO u

JKCIIEPUMEHTAIILHOIO  UCCIENOBAaHUA, HE
JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEW;

KaK BBISIBUTh €CTECTBEHHOHAYYHYIO
CYITHOCTh TIPOOJIeM, BOSHUKAIOIIUX B XOJIE
npodeCcCuOHATBHON JeATeTLHOCTH,
IIPpUBJICYb ux JJISL peuicHu-d
COOTBETCTBYIOIIHI busuKo-
MaTeMaTUYECKUI annapar

TOPOTOBBIi «yIOBJIETBOPHUTEILHOY oOydJaronuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
TUCITUTUTAH B npodecCHOHATBHON
ACATCIIbHOCTH, IMPUMCHSATDH METOAbI
MaTeMaTU4eCKOoro aHaM3a u
MaTeMaTH4YeCKOTO (KOMITBIOTEPHOTO)
MOJICIIUPOBAHUS, TEOPETHIECKOTO "

HKCHEPUMEHTAIBHOTO HCCIICAOBAHUS, Kak
BBISIBUTh €CTECTBCHHOHAYYHYIO CYIIHOCTb
npobiiem, BO3HUKAIOIINX B X0J1e
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YpoBeHs OTMeTKa 10 NATHOATEHONU CUCTEME Onucanue
OCBOCHWSI (’K3amMeH)
KOMIIETEHLINU

npodeccroHanbHOM e TEIIbHOCTH,
MIPUBJICYD ux TUIS pelieHus
COOTBETCTBYIOILNN ¢duzuko-
MaTeMaTHYeCKUil amnmapaT HO HE 3HaeT
JeTajen,  JIOMYCKaeT  HETOYHOCTH B
(bopMynpoBKax, HapyllaeT JOTHYECKYIO
MOCJIeI0BATEIbHOCTD B U3II0)KEHU U
MIPOrpaMMHOT0 MaTepuaia

- «HEYIOBJICTBOPHUTEIILHO o0yyJaroImuiicss He 3HaeT, KaKk HMCIOJIb30BATh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCTIATLTAH B npodeccuoHaIbLHON
JeSITeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOT0o aHanm3a u
MaTeMaTU4eCKOoro (KOMIIBIOTEPHOTO)
MO/JICIIMPOBAHUS, TEOPETUYECKOTO "
IKCIICPUMEHTAIBHOTO HCCIICIOBAHMS;, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh
npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI NESITEIIbHOCTH,
MIPHUBJICYb 1704 TUIst pereHHs
COOTBETCTBYIOILUN ¢duzuko-
MaTeMaTUYECKU anmnapar

4.2.1. Kpurepum oueHKH YCTHOTO OTBETA MPH MPOMEKYTOYHOM aTTecTaluu

[Tpu oTBeTe Ha Bompoc 00yYArOMIUNCS 1EMOHCTPUPYET:

3HAHHUSA: CrOCOOCH pelIaTh TUIOBBIC 3a1adn MPO(ECCHOHAIBHON AEATENBHOCTH HA OCHOBE 3HAHHI
OCHOBHBIX 3aKOHOB MATEMATHYCCKHMX M €CTECTBEHHBIX HayK C [OpUMEHEHHeM HH(MOPMAIHOHHO-
kommyHuKanuonHbix Texsonoruii (OIIK - 1).

YMEHHSI: Croco0eH pelraTh THIOBBIC 33/aui MPO(GECCHOHAIBHOMN AESITEIPHOCTH Ha OCHOBE 3HAHHI
OCHOBHBIX 3aKOHOB MATEMATHYECKHMX H €CTECTBEHHBIX HayK C [OpUMEHEHHeM HH(POPMAIHOHHO-
kommyHukanuonusix Texsonoruit (OITK - 1);

BJIa/IeHHEe HABBIKAMHU: CIOCOOCH peliaTh THIOBBIC 3aaudl MPO(ECCHOHATBHON NEATETbHOCTH Ha
OCHOBE 3HAHHII OCHOBHBIX 3aKOHOB MaTeMaTHYCCKUX U €CTECTBEHHBIX HAYK C MPUMEHEHHEM HH(OPMAIIMOHHO-
kommyHuKanronHbix TexHonoruii (OIIK - 1).

Kpurepuii oueHku

YpoBeHb OTMeTKa 10 MATHOATEHON CHCTEME Omucanue
OCBOCHWSI (’K3aMeH)
KOMTICTCHIIUN

BBICOKH «OTJIMYHO» oOydJaromuicst 3HaeT, Kak MCIOIb30BaTh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
OUCLUIUINH B npodeccuoHaIbLHON
NeSITeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOT0 aHan3a u
MaTeMaTU4eCcKOoro (KOMIIBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "
IKCIICPUMEHTAIBHOTO HCCIICIOBAHMS;, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIIHOCTH
npooiem, BO3HUKAIOIINX B X0J1e
npodeccroHaNbHOM JESITEIILHOCTH,
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YpoBeHs
OCBOCHUS
KOMITETCHITUN

OTMeTKa 110 IATHOAIUILHON CUCTEME
(’x3ameH)

Ornucanue

MpUBJICYb ux TUTSt penieHus
COOTBETCTBYIOIIHI busuKo-
MaTeMaTUYECKUI annapar

0a30BbIi

«XOpOIIOo»

3HaeT, HO C MpoOeIaMH, KaK HMCIOJIh30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIUTUTAH B npodecCHOHATHLHON
JeSITeNIbHOCTH, PUMEHSI T METO/IbI
MaTeMaTHIECKOTO aHam3a u
MaTeMaTH4YeCKOTO (KOMITBIOTEPHOTO)
MOJICITUPOBAHHSI, TEOPETUYECKOTO "
AKCIIEPUMEHTAILHOTO  HMCCIEIOBaHUS, HE
JOMyCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;
KaK BBISIBUTD €CTECTBEHHOHAYYHYIO
CYIIHOCTh TPOOJIEM, BOSHHUKAIOMIAX B XOE
npodeccroHanbHOI NESITEIbHOCTH,
MIPHUBJICYb 1704 TUIst peeHHsI
COOTBETCTBYIOILUN ¢duzuko-
MaTeMaTUYECKU anmnapar

MOPOroBbIi

«YIOBJIETBOPHUTEIHHO

oOydaromuiicss 3HaeT, KaK HCIOIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

OUCLUIUINH B npodeccuoHaIbLHON
TeSTeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCKOoro (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "

OKCIICPUMCHTAJIIBHOI'O HCCJIICAOBAHUA, KakK
BbBIIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI NESITEIbHOCTH,
MIPHUBJICYb 1704 TUIst pemeHHs
COOTBETCTBYIOILUN ¢duzuko-

MaTeMaTHYeCKUil amnmapaT HO HE 3HaeT
JeTajen,  JIOMYCKaeT  HETOYHOCTH B
(bopMynUpoBKax, HapyllaeT JOTHYECKYIO
MOCJIeI0BATEIbHOCTh B U3JI0KEHUN
MIPOrpaMMHOT0 MaTepuaia

«HEYIIOBJIETBOPUTEITHHO

oOyJaromuiicss He 3HaeT, KaK MCIOIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

OUCLUIUINH B npodeccuoHaIbLHON
TeSTeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOT0o aHanm3a u
MaTeMaTU4eCKOoro (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "

OKCIICPUMCHTAJIIBHOI'O HUCCIICAOBAHUA; KaK
BbBIIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI e TEIIbHOCTH,
MIPUBJICYb 1704 TUIst peeHHs
COOTBETCTBYIOIUN duzuKo-
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YpoBeHs
OCBOCHUS
KOMITETCHITUN

OTMeTKa 110 IATHOAIUILHON CUCTEME
(’x3ameH)

Ornucanue

MaTeMaTUYECKUI annapar

4.2.3. Kpurepnu OuleHKH BbINOJHEHHS THIIOBBIX PACYETOB
[Ipu BBITIOJTHEHUH KOHTPOJIBHBIX (CAMOCTOSITEIHHBIX) PA0OT OOYJAIOIIHIICS JEMOHCTPUPYET:

Kputepun onieHKH BbINOJIHEHHs TUIIOBOTO pacyeTa

YpoBeHb
OCBOEHHS
KOMIIETCHILIUU

OTMeTKa 10 MATHOAILUILHON CHCTEME
(’K3ameH)

Omnucanue

BBICOKHH

«OTIIMYHO»

oOyJaroImuiicss 3HAeT, Kak HCIOJIb30BaTh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCTIUTLTAH B npodeccuoHaIbLHON
JeSTeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCcKOoro (KOMITBIOTEPHOTO)
MO/JICIIMPOBAHUS, TEOPETUYECKOTO "
IKCIIEPUMEHTAIBHOTO HCCIICIOBAHMS;, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh
npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI NEeSTEIIbHOCTH,
MIPHUBJICYb 1704 TUIst peeHHs
COOTBETCTBYIOIUN ¢duzuko-
MaTeMaTUYECKU anmnapar

0a30BbIii

«XOpOoI1IOo»

3HAeT, HO C MpoOeraMu, Kak UCIOIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
TUCTIUTLTAH B npohecCHOHATBLHOM
NesITeNIbHOCTH, MPUMEHSATH METO/IBI
MaTeMaTH4eCKOT0 aHanm3a u
MaTeMaTU4eCKOoro (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "
SKCIIEPUMEHTAJILHOTO  MCCIEIOBaHUs, HE
JIOTTYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
Kak BBISIBUTH €CTECTBEHHOHAYYHYIO
CYITHOCTh TIPOOJIeM, BOSHUKAIOIIUX B XOJIE
npodeccroHanbHOI NEeSITeNIbHOCTH,
MIPHUBJICYD 1704 TUTSE pelieHus
COOTBETCTBYIOIIHI busuKo-
MaTeMaTUYECKUI annapar

MOPOroBbIii

«YAOBJICTBOPUTCIILHO»

oOyuaromuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

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

HKCHEPUMEHTAIBHOTO HCCIIEAOBAHUS, Kak
BBISIBUTh €CTECTBCHHOHAYYHYIO CYIIHOCTb
npobiiem, BO3HUKAIOIINX B X0J1e
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YpoBeHs OTMeTKa 10 NATHOATEHONU CUCTEME Onucanue
OCBOCHWSI (’x3ameH)
KOMIIETEHLINU
npodeccroHanbHOM e TEIIbHOCTH,
MIPUBJIEYD 1504 JUIst pewenust
COOTBETCTBYIOILNN ¢duzuko-

MaTeMaTHYeCKUil amnmapaT HO HE 3HaeT
JeTajen,  JIOMYCKaeT  HETOYHOCTH B
(bopMynpoBKax, HapyllaeT JOTHYECKYIO
MOCJIeI0BATEIbHOCTh B U3JI0KEHUN
MIPOrpaMMHOT0 MaTepuaia

«HEYIOBJIETBOPUTEIHHO

oOyJaromuiicss He 3HAeT, KaK MCIOIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

OUCLUIUINH B npodeccuoHaIbLHON
JeSTeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCKOoro (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO u

OKCIICPUMCHTAJIIBHOT'O HUCCIICAOBAHUA; KaK
BbBISIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI NESITEIIbHOCTH,
MIPHUBJICYb 1704 TUIst pereHHs
COOTBETCTBYIOILUN ¢duzuko-

MaTeMaTUYECKU anmnapar

Pazpabomuux: ooyenm, Yymakoesa C.B.
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