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1.IlepeyeHb KOMIIETEHIUH € YKa3aHHeM 3TANOB UX (JOPMHPOBaHHS B IpoLecce 0OCBOCHHSA

o0pa3oBaTeIbHON NPOrpaMMBbl.

Tab6muma 1
Kon v HauMeHOBaHHE KOMIIETCHIIUN Oransl HOpMUPOBAHUS
OIIK-8 «Croco0eH oCyIIecTBISATh 1.PaboTa Ha y4eOHBIX 3aHATUIX
MeAaroTUIeCKyI0 AeITCILHOCTh Ha OCHOBE 2.CamocTrosTenbHas pabora

CIICHHUAJIbHBIX HAYUYHBIX 3HAHUID

2.0nmcanne noka3arteseil 1 KpUTepreB OLCHMBAHUSI KOMIIETEHIMI HA Pa3JIMYHBIX 3Tanax

ux ¢popMHUpPOBaHUS, ONIMCAHME IIKAJ OLleHUBAHUS

Tabmuna 2
OnenuBaeMsl | YpOBEHb Oran Onucanue Kputepun [Tkana
e chopMupoBaHHOC | (OPMHUPOBAHUS rokaszaTesen OLICHUBAHMSA | OIICHUBAHHU
KOMIIETEHII! | TH q
u
OIIK-8 [Toporossrit 1. PaGora Ha 3HaTh: Texymuit 41-60
yueOHBIX XapaKkTepUCTUKY | KOHTPOJIb:
3aHATUSAX. JIMYHOCTHBIX, IIpoBepka
2.CaMOCTOATENbH | METANPEIMETHBI | JOMAIIHUX
as pabora. X U IPEIMETHBIX | 3aAaHUN

pe3yNIbTaToOB Konrtponbha
oOpa3oBarenbHO | g pabora

1 JeSITENbHOCTH | DJK3aMeH

B KOHTEKCTE B
MIpeIMETHOMN
obacTy;
CIIOCOOBI
OKa3aHus
WHIUBUAYATHHO
51

e 1aroruaecKoi
MIOMOIIU U
MOIICPKKU
00yJaronIMcst B
3aBHCHMOCTH OT
nux
CIIOCOOHOCTEH,
00pa3oBaTeIbHEI
X BO3MOXKHOCTCH
U TOTpeOHOCTEH.

YMeTs:
OKa3bIBaTh
aIPeCHYI0
MearornIecKy
10 ITIOMOIIIb U
MOJIICPIKKY
00yJaronmMces,
B 3aBUCUMOCTH
OT UX
CITOCOOHOCTEH,




00pa3oBaTebHEI
X BO3MOXKHOCTEH
U TOTpeOHOCTEMH,
B IIpoIIecce
JTOCTHIKCHHUS
METaIpeIMETHBI
X, IPEMETHBIX
W JIAYHOCTHBIX

pe3yIABTATOB.
[IponBuHyTHII 1. Pabora Ha 3HaTh: Tekymmit 61-100
Y4eOHBIX XapaKTEPUCTUKY | KOHTPOJIIb:
3aHSITHAX. JIMYHOCTHBIX, [IpoBepxa
2.CaMOCTOSATENbH | METaIpEeIMETHBI | JOMAIIHUX
as pabora. X ¥ IPEMETHBIX | 3aJaHui
pe3yIbTaTOB Kontponsha
oOpa3oBarenbHO | g pabora
H IEATEIBHOCTH | JK3aMeH

B KOHTEKCTE B
MIpeIMETHOMN
obacry;
CHOCOOBI
OKa3aHus
WHIUBUAYATHHO
i
MeIarornIecKoi
MOMOIITA U
MOJIICPIKKU
00yJaronMcst B
3aBUCHUMOCTHU OT
175
CIIOCOOHOCTEH,
00pa3oBaTebHEI
X BO3MOKHOCTEH
U TOTpeOHOCTEH.

YMeTs:
OKa3bIBaTh
aIPeCHYI0
MearornIecKy
10 ITIOMOIIIb U
MOJIICPIKKY
00yJaronmmces,
B 3aBHCHMOCTH
OT UX
CIIOCOOHOCTEH,
00pa3oBaTebHEI
X BO3MOXKHOCTCH
U TOTpeOHOCTEMH,
B TIpoIiecce
JOCTHKEHUS
METaInpeIMETHBI
X, IPEMETHBIX
1 JIMYHOCTHBIX
pe3yIbTATOB.

Bnagets:
-CIIOCOOHOCTBIO




Y OTIBITOM
MPUMCHEHHUS B
MIpeIMETHOMN
obnacTu
Pa3IUIHBIX
CII0CO0OB
OKa3aHHUs
aapecHoi
[IeAaroru4ecKoi
ITOMOILY U
MOJIICPIKKU
00yJaronIMcs B
3aBHCHMOCTH OT
nx
CIIOCOOHOCTEH,
00pa3oBaTebHEI
X BO3MOXKHOCTCH
U TOTPeOHOCTEH.

1. TumoBble KOHTPOJIbHBbIC 3aJaHUSl WJIM HHbIe MAaTepHAJbl, HeOOXoAMMBIE JIsl
OLleHKH 3HaHMii, YMeHHWH, HaBBIKOB M (WJIM) ONbITA JIeSITEJILHOCTH,
XapaKkTepu3ylIuX 3Tanbl GopMUPOBAaHMS KOMIIETEHIUH B Ipolecce OCBOEHMA
o0pa3oBaTe/IbHOI MPOrpaMMbl

IIpuMepHbIe 3aIaHUS K TEKYIIIEMY KOHTPOJII0, MCI0JIb3YEMbIE B X0/1€ YCTHBIX OMMPOCOB

1.Jlokaxure, 4TO
. n-—1
lim — = 1.
n—-oco N
Onuiure aIropuT™ pelieHys 3a1ad JaHHOTO THIIA.
2. Jlokaxute, 4To
lim(2x — 1) = 5.
x—3
Chopmynupyiite orpeneneHus MOHIATUH, HCIIONB3yEeMbIX IPU PELICHUH TaHHOHN 3a/1a4H.
Jloxaxmure, ato ecmu f(x) = ¢, 10
limc=rc
X—Xg
[Tokazatb, 4To PyHKIHS
. 1
f(x) =(x—1)? sin®—
x—1
npu x — 1 sBisiercs 6ECKOHEUHO MaJIOoii.
Brrunciurs
2x%+3x+1
x—00 4X2+2x+5
CocraBbTe 3a/1auy aHaJOTMYHYIO JAHHOM U PELINTE €€.
Haitnure
. tgx
lim —=—.
x—-0 X
CocTraBbTe I1aH pelIeHMs 3a/1a4 JaHHOTO THIIA.
Hana pyskuus
|x—3]
X) = .
fG) ="=
Haiitu Touku paspsiBa, onpenenuTs ux tun. ChopMynupyiTe onpeaeneHus MOHATUH, KOTOpbIe
ObUIN MCTIOJIb30BaHBI B PEIICHUH TAaHHOH 3a/1a4u
HccnenoBaTh GyHKIHIO




X

Y= 1—x2
1 nocTpouTh ee rpaduk. CocTaBbTe T€3aypyc IO PELIEHHIO JAHHOM 3a1a4H.
10. Pasnoxure muorounes P(x) = —4x3 + 3x? — 2x + 1 no crenensim x + 1.
11. IlpencraButh 1podh
3x—4

x(x—2)(x+1)
B BUJIE CYMMBI IIPOCTEHUIINX ApoOeii. OnUIINTe allrOPUTM PEIIeHUs TaHHO! 3a1a4H.

12. Haiitu
f 3x+1

xZ2+2x+10
CocraBbTe IJ1aH pelIeHHs 3aa4 IaHHOTO THUIIA.

13. Chopmynupyiite obmiee MpaBUIO HHTETPUPOBAHMS PALMOHAIBHBIX IpoOeil W HalauTe
MHTETrpal
f x5+2x3+4x+4
x*4+2x34+2x2
14. OnumunTe Mj1aH HaX0XKJIEHUS UHTErpajia
f dx
3+sinx+cosx’
Pemnre 3anauy, onupasce Ha IPEIIOKCHHBIN IIJ1aH PELLICHHUS.
15. Haiitu nnTerpan
[ sin*xcos®x dx.
Onuimre OCHOBHBIE IPHUEMbI HAX0XKJICHHSI HHTETPAJIOB JAHHOTO THUIIA.
16. Chopmynupyiite Hpu3rueckuii CMBICI ONPEACICHHOT0 HHTETpaia. Beraucoure

T |[1+cos2x d
Jo =5 —dx
17. Haittu miomaas GUIypsl, OrpaHudeHHOM ocbio OX u rpadukoM QyHKIMH Yy = X% — 2X 1pu
x € [0; 3]. ChopmysupyiiTe anropuT™ pelicHus 3aa4u JAHHOTO THTIA.
18. Borumcnaute 1iom@aab (QUIYpbl, OrPaHUYEHHOW JIUIMIICOM X = acost, y = bsint.
CocTaBbTe anropuT™M peIICHUs JAaHHOM 3a7auu.
19. Haiitu momans ¢GUrypel, OrpaHMYEHHOM «TPEXJIENECTKOBOM po3oi» 1 = acos3¢. K
JTAaHHOM 3aaue HEOOXOUMO BBIITOJHUTH PUCYHOK.

IIpuMepHbBIe JOMANIHNME 3a0AHUSA

JlomaimHee 3agague No 1
1. I/ICHOJIB?:y}I JIOFI/I‘-IGCKYIO CI/IMBOHI/IKy, 3aIIucaTtb cnez[yfomne BBICKA3bIBaHHUA, 4 TAKIKC UX

OTpHLIAHUSA:

a) MOCIeA0BaTEeIbHOCTh OTPAHUYEHA;

0) mocnea0BaTeIbHOCTE MOHOTOHHO BO3PACTaET;
B) YUCJIO @ €CTb Mpeell MOCIeI0BATEIbHOCTH;

I') HOCJIEN0BATENLHOCTD (X, ) OECKOHEUHO OOJIbIIas;

,Z[) YUCJIO a €CTb Hpel[eJIBHaH TOYKA IMOCJICO0OBATCIIBHOCTH.
2. HOHB3y5ICB OHpe,Z[eJIeHI/ICM Hpeﬂena IOoCJIICA0OBATCIIbHOCTH, 10KA3aTh, UTO
-1 2
m-——-=—.
—o5n+4 5

BI:I,Z[GJII/ITG OCHOBHBIE CBOMCTBA npeaciia nmocCjCa0BaTCIIbHOCTH.
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3. Haiitu g = lim x u onpenenuts HoMep N = N(&)Takoid, 4to |x, —a|<e mpu Bcex n> N,
n—»o0

€CJIn
n' +1
8) x, =~ £=0,005;
n
2
6) x =2 *L o _0.001.
Tn” =3

CocraBbTe AJITOPUTM pCHICHUA 3a1a4 JaHHOI'O TUIIA.
3. Brerauciauts MMpCaciibl HOCJIGI[OB&TCJIBHOCTeﬁ " ICPCUHUCIINTL OCHOBHBIC CBOMCTBa

npeaciia nmocCjICcA0BaTCIbHOCTHU

50’ +n° =3
a x)=C, C=constx, =————,
) S *n n’ =2n* +4
-1 ]
6) x = (n—1)+3n! ’
"o (m+D(n=-1)=(n-1)!
Isn’ =2 + 517
B) X, = 5
Jan* +5-3n* +2
n+l n+2
r) 6" -5

X = o 5 ana
2.6n_7_3n 2

0 x =21 +4n—1-21 +3n+2.

JlomainHee 3aganue No 2

1. B npumepax a) — B) MOJIB3YACH TOJIBKO OINpEesIeHUEeM Ipeena GyHKINH, 10Ka3aTh, 4TO
lim f(x)=A4
xX—>a

1 3aII0JIHUTH CIICTYIONIYIO TaOIuILy:

&£ 0,1 0,01 0,001

o(e)

a) f(x)=x*, a=2, A=4;
0) f(x)=1/x, a=1, A=];
B) f(x)=lgx, a=1, A=0.
2. BBIYMCIUTE TPeIeibl ¥ ONUIIUTE AITOPUTM HAXOXKACHUS Tpeaeaa QYHKIMH s KaX 0o

U3 MMPUBCACHHBIX IIPUMCPOB:



. xP—4x+3
a) lim————,
=3yt =37

o o Nl+x—+l—-x
lim )

x—0 X

6)

B) lim

x—0 2 ( 1) ’
to| 27| x+—
& 2

) lim(l + 2)3 )
X—>0 x

JlomainHee 3aganue Ne 3

1. Mcnionb3ys TOrMUECKYI0 CUMBOJIMKY, 3alIMCaTh HA A3BIKE CIEAYIOLINE YTBEPKICHUS:

a) GyHKums f(x)c 00:1acTbI0 ONpeaeeHus D  HeIpepblBHA B TOUKE x, € D ;
0) pyHkuus f(x)He SIBISCTCS HENPEPBIBHOM B TOUKE x, € D, .

2. JlokazaTh, 4TO cienymoomue (yHKIMH HENpPEpbIBHBI B KAXAOH TOYKE HMX ECTECTBEHHOM

00J1acTH ONpeaeTICHHS:

a) f(x)=C, C=const;
6) f(x)=log, x;
B) f(x)=sinx.

CdhopmynupyiiTe onpeaeneHne NOHITHI, KOTOPbIE UCTIONB30BAIKCH B X0O/IE PEUICHUS 3a1a4H.

JlomaiHee 3aganue Ne 4

Haiitu npousBoaHyt0 QyHKIHIA, YKa3aB METOJ] pEIICHUS:

1
a) y=cos—,
X

; ax+b

3 = ,
)y cx+d

1
B) y=ctgx’ —Etg3x,



3
€) y=2arccos—.
X

JlomainHee 3aganue NoS

Haiitu HUHTCIrpajibl MW  BBIACIWMTC OCHOBHBIC TIOHATHUA, 3aKOHbBI, TCOpPCMbI II0 TCEMC

«HeonpeneneHHslil UHTErpa»:

2dx
a) I—,_4—x2’

sin x dx
2 I4—3c0sx’
B) Ixexdx,
T) lenxdx,

xdx
SO It
o) dx

3—2sinx+cosx

JlomaiHee 3agangue Ne 6

a) Bemomnure pemeHue 3agadyM, yKazaB METOA pEIICHHs: HAWTH IUIOmanb (Urypsl,
OrpaHUYCHHON JIMHUSIMU

2 )
Y =0¢0s" x—sin" x,
y=0, x=0, x=xn/4;
0) CocTaBbTe aTOPUTM PELICHHS 3a0a4i: HAUTH IUIOMAab QUTYphI, BEIPE3aeMON OKPY)KHOCTBIO
p= J3sin @ W3 Kapauouasl p =1+ cosp;

B) Haiiti 06bem Tena, 00pa30BaHHOTO BPALICHUEM 3JUIUTICA

2 2
x_+y_=1
9 4

BOKpyr ocu  Ox . [IpuBenute mpuMepbl MPaKTHYECKOTO MPUMEHEHHS JaHHOM 3aauu.

r) Beravcnute JUIMHY Ayt KpuBo — y=Insinx or x=x/2 no x=x/3. IlpuBeaure

IIPUMEPBI IPAKTUYECKOr0 IPUMEHEHHS JAHHOU 3a1a4u.

)  BeluMcauTe miomaab MOBEPXHOCTH, 0Opa30BaHHOM BpalleHHEM BOKpYr ocu Ox  OyrH
KpuBOi )° =4x or x=0 10 x=3. COCTaBbTE ANrOPUTM PELICHUS TaHHOM 3a/1a4H.
e) HaifTn KoopMHaTBI LIEHTpa Macc MOJYOKPYKHOCTH X~ + »° =1, pacrosIoeHHOM HaJl OChIO

Ox . CocraBbTe MJIaH PEIICHUS 3aa4u.



TeopeTnyecKne BONPOChI K IK3aMeEHY

1.

10.
11.
12.
13.
14.

15.
16.
17.

18.

19.
20.
21.

22.
23.
24.

25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.

AKCHOMaTH4ECKOE ONPEEIIEHNE MHOKECTBA IEHCTBUTENBHBIX uncesl. CBONCTBO
CIUIOLIHOCTH MPAMOU U aKCMOMA CILIOIIHOCTY MHOXKECTBA ACHUCTBUTEIbHBIX YUCEIL.
I'eomeTprueckoe n300pakeHNE ACUCTBUTEIBHBIX YHCEN.

YucnoBble IPOMEKYTKH U OKPECTHOCTU TOUKH. AOCOJIIOTHAS BETUYMHA YUCIIA.
OrpaHu4eHHbIE U HEOTPaHUUEHHBIE YMCIIOBbIE MHOXKECTBA. I panu MHOXkecTBa. [IpuHImn
Beitepmrpacca.

[Tonsatue GyHKIUHN U cIOCOOBI ee 3a1aHus. MOHOTOHHOCTD U OTPaHUYEHHOCTH (DYHKITUH.
CrnoxHas u oOpaTHas QyHKIHH.

[ToHsATHE YUCITOBOH MOCIIEA0BATENILHOCTH. ApH(pMeTHUEeCKHEe ASHCTBHS HAJl YUCIOBBIMU
nocienoBarenbHOCTIMU. [loHsATHE IOANIOCHEN0BaTENbHOCTH. CIOCOOBI 3aaHus
IIOCJIEI0BATEIbHOCTH, MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEA0BATEIIBHOCTH, IPUMEPBL.
ITonsTHE IIpezeIia MoCiIe10BaTEIbHOCTH U €70 TEOMETPUYECKUN CMBICIL.

TeopeMa eIMHCTBEHHOCTH IIPE/EIIa MTOCIIEI0BATEIbHOCTH U HEKOTOPBIE IPYTrHUe CBONCTBA
npezena.

beckoHeuHO Malible OCIEeI0BATENbHOCTH U X CBOMCTBA. beckoHeuHo Ooblime
1ocJie10BaTenbHOCTH. [IpuMepsl.

CBs13p MEXly WIEHAMH CXOJSIIEHCS MTOCIE0BATEIbHOCTH, €€ IPEAEIIOM U WIEHAMHU
0ECKOHEYHO MaJIOH MOCIIe10BaTEIbHOCTH.

IIpenen cyMMBl, IPOU3BEACHUS U YaCTHOI'O MTOCJIEI0BATEILHOCTEN.

IIpenenbHblli IEpeXo] B HEPABEHCTBAX IS IOCIEA0BATEIIBHOCTEH.

IIpu3Hak CXOAUMOCTH MOHOTOHHBIX ITOCJIEI0BATEIBLHOCTEN.

Yucino «e».

YacTtuuHble IIpeeiibl, TOYKU CIYIIEHUs [10caeA0BaTeIbHOCTU. TeopeMa bonbpriano —
Beitepmrpacca.

TeopeMa 0 CXOOAUMOCTH OrPAHUYEHHOM TOCJIEI0BATEILHOCTH.

IIpenenbusie Touku MHOKeCTB. [IpuHumn bonsnano — Beuepurpacca.

Omnpenenenus npenena Gyukmuu 1o ['eitne u mo Komru. ['eomerpudeckuii cMbICIT
orpeiesieHus npejaena GyHKIHH «Ha S3bIKE STICUIIOH U IETbTaY.

DKBHUBAJICHTHOCTH OIpEJICIICHUH Mpeiena (yHKINU «Ha SI3bIKE MOCIIeI0BATEIbHOCTEN» U
«HA SI3bIKE JIICUJIOH U JEJIbTa.

Teopema 0 eMHCTBEHHOCTH Tpesesa (PyHKIMH B TOUKE.

CBoiicTBa GyHKIMN, UMEIOLINX MPEIEI.

CBoiicTBa npenenoB QyHKIIHA, CBI3aHHBIX ¢ apU(METUYECKIMHU OTIEPALUIMU U
HEPaBEHCTBAMM.

OaHOCTOPOHHKE NIPEIEIBI.

[Tpenen ¢pyHkumu «Ha OeCKOHEYHOCTH». [ OpH30HTaNIbHAS ACUMITOTA.

Teopema o npezene ca0xKHON QyHKIIUHN U ee TPUMEHEHHE K BBIUMCIICHUIO TPE/IETIOB
(mpumep).

3ameuaTeNbHbIE NPEEIIbl U UX IPUMEHEHHNE K BBIYMCIIEHUIO IIPEIEIIOB.

BeckoneuHo maibie (PyHKIIMU U UX CPaBHEHHUE.

beckoneuHo 6onbire GyHKIMHA U BEPTUKAIbHBIE aCHMIITOTHI.

[TonsaTHe HEMPEepHIBHOCTU PYHKLINHU B TOUKE. Jl0Ka3aTeNbCTBO HEMPEPHIBHOCTH
HEKOTOPBIX (PYHKIHUH.

CBoiicTBa (DyHKIMH, HETIPEPBHIBHBIX B TOUKE.

Teopema 0 HEIPEPHIBHOCTH CIIOKHOM (DYHKITHH.

Touku pa3pbiBa QyHKIIUHM U UX KIacCU(PUKAIHSL.

HenpepbsiBHOCTH (DYHKITUU HA OTPE3KE U €€ CBOICTBA.

Teopemsl bonbiiano — Komm.

Teopema o HenpepbIBHOCTH 00pAaTHON (YHKIINH.

HenpepbIBHOCTH 371eMEHTapHBIX (QPYHKIIUIL.

ITonsiTHE TPOU3BOAHON U €€ TECOMETPUUYECKUM U MEXAaHUYECKUI CMBICIL.
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37

38.
39.

40.

41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.
57.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

71.

72.

73.
74.
75.
76.
77.
78.

. Honsatue nuddepenunana. Csa3p Mexy TUGPepeHIIIPYEMOCTHIO U CYIIECTBOBAHUEM
IIPOU3BOJHOM.

I'eomerpuueckuii u MexaHu4eckuil cMbIch auddepeHnuana.

HenpepsiBHOCTh muddepenimpyemoit pynkmun. JIuddepennprpoBanne cyMmBl,
IIPOU3BENECHUS U YaCTHOTO.

Teopema o npousBogHON 00paTHON GyHKUMU. [IpuMeps NpUMEHEeHUs TIpaBUIIa
muddepeHurpoBaHus 00paTHON QyHKITUH.

[IpaBuno quddepeHurpoBaHus CI0KHON QYHKIUH.

[TpousBonHas nmorapupmMudeckoil pyHKIUHN U Torapudmudeckas Ipou3BoaHas GYHKINH.
[Tpunoxenue npasuia AudQepeHInPOBaHUS CIOKHON PYHKIUU K HAXO0XKJICHHIO
bopmyn nuddepenirpoBanus GyHKINHN, 3a1aHHBIX TAPAMETPUUECKU U HESBHO.
[IpousBoaHas cTeneHHON QyHKIIUH.

[IpousBoaHas MOKa3aTeNbHON (QYHKIIHH.

Tabnuia Npou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA.

Tabmuua nugdepeHnanoB OCHOBHBIX 3JI€MEHTapHBIX (PYHKITUI.

Bropas nmpousBogHas U €€ MEXaHUYECKUN CMBICIL.

[IpousBoansie n-ro nopsiaka. opmyna Jleitbuuna.

JuddepeHnnansl BBICHIUX MOPSIKOB.

OpnocTopoHHHe pou3BoHbIe. JleMMa DepmMa U €€ reOMETPUUECKHUI CMBICIL.
Teopema Posutst u ee reoMeTpUYECKUI CMBICIL.

Teopema Jlarpanxa u €€ reOMETPUYECKUN CMBICIL.

®opmyia kKoHeUHbIX pupameHuii Jlarpamxka. Teopema Ko n o6061menHast popmyna
KOHEYHBIX [IPUPALLECHUMN.

VYci10BUS TOCTOSTHCTBA, BO3pacTaHus (yObIBaHHS) (GYHKINH.

IIpaBuito Jlonurans. Ilpumepsl packpbITHs HEOIIPEACICHHOCTEN Pa3HbIX BUIOB.
®opmyna Teitopa u ee OCTaTOUHBIN YIICH.

®opmyna Makopena. [Ipumepsl ee npuitokeHus K TPUOTMKEHHBIM BBIYHCICHUAM U
BBIYHCIICHUIO TIPEIENIOB.

Heo6xonumoe ycnoBue skcTpeMmyMa (pyHKIUH.

JlocTaTouHbIe YCIOBUS SKCTpeMyMa (PyHKITUH.

Hanpasnenue Boimykiioctu rpaduka pynkmun. Touku nepernda rpaduxa GpyHKIUH.
HaxjioHHBIE aCUMIITOTBI.

[Tonsatue nepBooOpa3Hoit pyHKIKH. OCHOBHOE CBOMCTBO MEPBOOOPa3HOM.

[TonsTne HeonpeneneHHoro uHTerpana. CBoiicTBa HEONPEAEIEHHOTO UHTETpaIa.
Tabnuua npocTelnx HHTETPajIoB.

MeToa HHTETpUPOBAHUS 110 YACTSIM.

Meroz 3aMeHBI IEPEMEHHOM.

WuTerpupoBanue MpoCTEHIINX pallHOHAIBHBIX IPOOCH.

Tpuronomerpuueckrue HHTErpayibl. Y HUBepcalbHasi U APYTUe MMOICTAHOBKH.

Wurerpan Buga I R| x,n @+b dx.
ax+g

WuTterpan Buga I R(x, vax® +bx + c) dx.

WuTterpan Buga I R(ex) dx.

WuTerpupoBanue OMHOMHUAIBHBIX Tuddepeniuanos. [lpumepsr.

IToHsTHE ONPEECIEHHOTO UHTETPAIa.

Heo6xonumoe ycnoBre HHTETPUPYEMOCTH (DYHKITHH.

Cymmsl 1 uHTerpans! JapOy.

Kpurepuii uHTErpupyeMOCTH OrpaHMYCHHON (PYHKITUH.

Knaccel unTerprpyeMbIx GyHKIUH (J0Ka3aTeIbCTBO HHTETPUPYEMOCTH HETIPEPHIBHOM Ha
OTpe3Ke QPYHKIUH).
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79.
80.
81.
82.

83.
84.
85.
86.
87.
88.
&9.
90.
91.
92.
93.
94.
95.
96.
97.
98.

CBolicTBa ONpeAENeHHOr0 HHTErpaa.
TeopeMa 0 cpelHEM HHTErPAIIBHOIO UCUUCIICHUS U €€ TEOMETPUUYECKUN CMBICII.
CBs13b ONpeeIEHHOr0 UHTErpaja ¢ HEONPEAEICHHBIM.
®opmyna Hetotona — Jlelioauna. @opMysbl HHTETPUPOBAHUS [0 YaCTSAM M 3aMEHBI
IIEPEMEHHON B OIPEEICHHOM UHTETpaJIE.
[TpubnmxeHHOE BBIUMCIIEHUE ONPEACTICHHBIX HHTEIPAJIOB.
HecoOcTBeHHBIE HHTErpaAIbI IEPBOTO POJIA.
HecoOcTBeHHBIE HHTErPAJIbI BTOPOTO POJa.
[Tonsatue kBagpupyemoctu ¢urypsl. Kpurepuii KBagpupyeMoCcTH.
Kybupyewmbie Tena.
Brruncnenue miomaau miockoi purypsl B 1€KapTOBBIX U MOJSPHBIX KOOPIUHATAX.
[TonsTHe cripsaMiIsieMOCTH KpUBOH. DOpMyJIbI 1JIs BBIYUCIICHUS JJIMHBI 1yT'H KPUBOM.
Brruucnenue o6bema Tena BpaleHus U IOl TOBEPXHOCTH BpaiueHus. [Ipumepsr.
Beluncnenue cTaTH4eCKuX MOMEHTOB U KOOPAMHAT LIEHTPa MacC MaTepUalbHOU KPUBOM.
ITonsiTHE YKCIIOBOTO psAfa U €ro cxogumocTu. CBoMCTBa CXOIALINXCS PSIIOB.
Heo6xonumoe ycnoBue cxoqumMocTH. ['apMoHHUecKuit psi.
JleMMa 0 CXOOUMOCTH psAJla ¢ HEOTPULIATEILHBIMU YWICHAMH.
[Tpu3HaKKM CXOAUMOCTH (PACXOIUMOCTH) PSIIIOB.
AOCOMIOTHAs M YCIIOBHAS CXOAUMOCTD YHCIIOBBIX PSIOB.
Teopema JleiiOHuIa 0 3HAKOYEPEAYIOMIUXCS PsiIaX.
OyHKIIMOHANBHBIN PSIII M 00JaCTh €ro CXOAMMOCTH. PaBHOMEpHas CXOIUMOCTh
(GYHKIMOHATIBHOTO psfa.

99. UnTerpupoBanue u auddepeHurpoBanue GpyHKINOHAIBHBIX PSAIOB.

100. CreneHHbIC PsiIbI B IEHCTBUTEIBHON 00IACTH U X CBOMCTBA.

101. EnuHCTBEeHHOCTD pa3nokeHust QyHKIMH B CTETIEHHOU AL,

102. Psnsr Telinopa u Makinopena. JloctaTouyHoe YCIOBUE pa3iokUMOCTH (QYHKIUU B

psn Teitopa.

KonTpoanHas padora Nel

Bapuanr 1

1. Haiitu npenen

X—>0

1im(\/m - x]

2. Haiitu npenen

V9+x* -3

lim

x—0

2
X

3. Haiitu npenen

2x? —Tx—4

m-=—
=4 2x” —13x+20

4. Haiitu npenen

lim

VY5x® —x? =1

5. Beruucauts
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limlog o x-2
=2 ox—1-43°
Bapuant 2

1. Haiitu npenen

lim— =4
=4 5x+5-5
2. Haiitu npenen
. X =3x+2
lim—————
-l x" —4x+3

3. Haiitu npenen

lim(\/2x2 +1—+/x2 +1)

X—>00

4. Haiitu npenen

. Ant+4n
Im——
n—0 3[8’13 _3n2
5. Beruucnure

4—x
lim §55+3*

Bapmuanrt 3
1. Haiitu npenen
lim 2= U
x—l 1_ \/;

2. Haiitu npenen

. x —x-2
lim———
=2 xT 4+ x—-6
3. Haiitu npenen

lim x(m — x)

X—0

4. Haiitu npenen

) V3x® -1
im ——
= \J5x% —2x 42

5. Beruucnure

4-x?

hm 7 5x2+3x

X—>0

Bapuanr 4.
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1. Haiitu npenen

lim ——>

=0 J1+3x -1

2. Haiitu npenen
2 2
. 1
lim X+ A+
xoo —2x° +1

3. Haiitu npenen

lirn(\/x2 +7x-13 —x)

4. Haiitu npenen
2x* —Tx—-4

=4 x? —x—12

5. Beruucnure

lim (n+d)-(n+2)!

n— (n+3)!

Bapuanr 5.

1. Haiitu npenen

X+ (x+1)?
llIIl—2
e 31-2x

2. Haiitu npenen

mnkmx2—3—5x)

X—>0

3. Haiitu npenen
. x —x-12

lim————

4 x° —2x -8

4. Haiitu npenen

. VA+xt =2
lim —————
X

x—0

5. Beruucnure
. sin(n!
lim (2 )

n—o n

Bapuant 6
1. Haiitu npenen

3 . 1\3
lim —— 9 D
oo x” +2x° +3x+1

2. Haiitu npenen
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) x* -1
lim ————
ol x® +3x+2

3. Haiitu npenen

lim(\/ 4x* +2 - 2x)

X—>0

4. Haiitu npenen

oA+ x —Al—x
lim

x—0 X

5. Beruucnure
. 1+243+...+n
lim 5

n—0 n

KonTpoJanHas padora Ne 2

Bapmuanr 1.
HccnenoBath pyHKIUIO y = f(X) U NOCTPOUTH €€ rpaduk, ecnu

(x=5)°

7 1oxs9 chopMyIUpyiTe OINpeneieHHs MOHITHI, KOTOPbIE HCIOIh30BAIUCH B
x°—=10x

a) y=

XOJI€ PELICHUS 3a1a4H.
0) y=R3/x—3/x+1, BbIIETUTE OCHOBHBIC IOHATHSA, KOTOPBIC HCIIOIH30BAIHCH B IIPOIECCE
pELLIEHHS 3a1a49H.

B) y= x> e~ omummTe AJTOPUTM PELICHUS 3a/1a4 JTaHHOT'O THUIIA.

2

) y = arcsin -» COCTAaBbTC [LIAH PCIICHUS 3a1a4N.
1+ x

Bapwuanr 2.
HccnenoBaTh PyHKIUIO U MOCTPOUTH €€ TpaduK, eciu
3 3
a)y = V2x + Vx — 1, BbIACIUTE OCHOBHBIE IOHSATHS, KOTOPBIE NCIIOJIB30BAJIUCH B IIPOLIECCE

peuICHUs 3a/1a4u.

x-8)3
0)y = ﬁ’ ONHUIIUTE aJTOPUTM PELIECHHS 3a/1a4 JAHHOTO THIIA.
B)y = x3e'/?*, chopmynupyiite onpeeneHus IOHATHIA, KOTOPhIE HCTIOIb30BANNCH B XOJIE
peLIeHus 3a/1a4H.
. 1+x?
r)y = arcsin_—, COCTaBbTE IIaH PELICHHS 3aa4H.

9. Meroanueckue MaTepuajibl, ONpeleJsAOIIAe NPOUEeAYPbl OUECHUBAHWS 3HAHMIA,
YMeHMii, HABHIKOB M (WJIH) ONbITA [1eATEJbHOCTH, XaAPAKTePU3YKIIUX ITaIbI
(¢popmupoBaHusl KOMIETEHIHH
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OrneHrBaHUE CTENEHH OCBOCHUS OOYYAIONIMMHUCS IUCLUIUIMHBI OCYIIECTBISIETCS Ha
ocHoBe «llonoxenne o OaMTBLHO-PEHTHHIOBOIl CHCTEME OIEHKH YCHEBAaeMOCTH CTYJCHTOB
MI'OV».

[IIkana COOTBETCTBUS PEHTHUHTOBBIX OIICHOK MATHOAIILHBIM OIICHKAM

Tabnuna 3

OrteHKa 110 5-0a1IbHOM CHCTEME Orenka mo 100-
OaJIbHON cucTeMe
5 OTan4HO 81 —-100
4 Xopoiio 61 —80
3 Y 10BJIETBOPUTETBHO 41 - 60
2 HeynosnerBopureabHo 21-40
1 Heo06x01MM0 OBTOPHOE U3yUEHHE 0-20

B 3adeTHO-3K3aMEHAIIMOHHYIO BEIOMOCTh M 3aYETHYIO KHIKKY BBICTABIISIOTCS OLIEHKU
1o NATHOAIILHOM IIKajle U peHTHHIOBbIE OIICHKH B Oajuiax.

[Ipu momy4yeHuu CTYJEHTOM Ha 3a4€Te HEYIOBIETBOPUTEIHHON OIICHKH B BEIOMOCTb
BBICTABIISICTCS PEUTHHTOBasl olleHKa B Oamiax (<40 6amioB), COOTBETCTBYIOMIAS (HAaKTUUECKUM
3HaHUAM (OTBETY) CTYy/IEHTA.

Obmee konmuyecTBo OamoB mo agucuuruiae — 100 6amos.

MaxkcumanabHOE KOJIMYECTBO OaljIoB, KOTOPOE MOXHO HaOpaTh B TEUEHHE CEMECTpa 3a
MIOCEIIaeMOCTh, BHITIOJHEHUE MpaKkTHUecKux — 20 6auios.

3a HamMcaHue KOHCTIIEKTOB 00YYaroIUICs MOXKeT HaOpaTh MakcuMaibHO 10 Gayios.

3a BBINMOJIHEHHE JOMAIIHUX 3aJaHuii oOydarommiicss MoxeT Habparh MakcumanabHO 10
OaoB.

3a BBINOJIHEHHE KOHTPOJIHHON pabOThl MakCUMaibHO 20 GaisioB.

MakcumanbsHasi cymma 0ajioB, KOTOpble OOydaromuiics MoOKeT HaOpaTh MpH crade
sK3aMeHa, coctaBisgeT 40 Oamios.

Kpumepuu u wikana oyenusanus domauine pabomul

Tabmuad
Kpurepuit baubr

Permennie moruyeck BBICTPOSHO M TOYHO HM3JI0KEHO, SICEH BECh XOJI pacCyKICHUS 0,2
[IpencraBieHo penieHue 3a1a4 HECKOJIBKIUMHE CIIOCO0aMu (€CIH 3TO BO3MOXKHO) 0,2
OTBeT Ha KaxKJIbIi BOoNpoc (3aJjaHne) 3aKaHYMBACTCSl BEIBOJOM 0,2
Odopmrnenne cooTBeTCTBYEeT oOpasiy. [IpencraBieHbl HEOOXOAUMBIE TAOIHIIBI U 0,3
CXEMBI

BrinosiHeHBI BCe 3a1aHNs 0,2

o pe3ynbpTaTaM OLEHUBAHUS O0YYAIOIIMICS MOXKET MOIYYUTh 32 OJHY JIOMAIIHIOIO paboTy:
[Toporoseriit ypoBens — 0,6 Oanna;
[IpoxBunyTHIil ypoBeHs — 1- 1,1 Ganna.

Kpumepuu U wKaia oyeHu6arusl KOHcnekma

Tabmuna 5
Kpurepuit baubr
TekcT KOHCHEKTa JIOTMYECKH BBICTPOEH M TOYHO M3JI0XKEH, SICEH BECH XOJ 2
paccyXacHHUs
JlaHbl OTBETHI bl HAYYHBIM SI3bIKOM, C IPUMEHEHUEM TEPMHUHOJIOTHH 2

16




OTBeT Ha KaXXIblii BOIPOC 3aKaHYMBATHCS BBIBOJIOM, COKPAILEHHUS CJIOB B TEKCTE
OTCYTCTBYIOT (WJIM UCTIOJIb30BaHbI OOIICTPUHSTHIC)

Odopmrnenne cooTBeTcTBYeT oOpasimy. lIpencraBieHbl HEOOXOAUMBIE TAOIHIBI U 2
CXEMBI
Bce TeMBI U31103KeHBI TOJIHOCTHIO 2

[To pesynbpraraM OllEHUBAHUS OOYYAOIIUICS MOKET TOTYUUTh:

[ToporoBelit ypoBeHb — 6 0aioB;

[IpoaBunyTHIil ypoBeHb — 9-10 Gannos.

LIxana oyenusanusi KOHMpPOILHOU pabomol
Tabnmma 6
IToka3zaTtens 0aJIbl

Brimonrneno o 19% 3ananmii 0-2
Brimonueno o 40% 3ananmii 3-9
Brimonneno 41-60% 3aganmii 10-14
Brmmonaeno 61-80% 3amanui 15-18
Brimonneno 6onee 81% 3amanuii 19-20

Kpumepuu u wikana oyenusanus paboml cmy0eHmos 8 npoyecce YCmHuIX ONPOCos8, KOMopbie
NPOBOOAMCS HA KAHCOOM 3AHAMUU U 3A KAXHCOOE Yuacmue 8 YCMHOM ONpoce Y4auuics Molcem

noayuums 0o 0,5 6annos
Tabmuna 7

[Ixana

[Tokazarenu creneHu 00y4YeHHOCTH

0,1 6amn

[IpucyTcTBOBan Ha 3aHATHH,
[IEPENUCHIBAJI C JOCKHU U T.II..

cdirymaj, CMOTpei, 3alucbiBall TITI0A JUKTOBKY,

0,2 6ama

[IpiTancs ywacTBOBaTb B YCTHOM OIIPOCE, HO JAEMOHCTPUPYET MEXAHUUYECKOE
3allOMHUHAHHUE. 3aTPyAHSAETCS YTO-JIMOO0 OOBICHUTD.

0,3 6amta

OOBsCHSET OTHENIbHBIE MOJOXKEHUS YCBOSHHON TEOPWH, MHOTAA BBHIMOIHSAET TAKHE
MBICJIMTEIbHBIE OINEpaluy, Kak aHadu3 W cuHTe3. OTBeyaeT Ha OOJBLIIMHCTBO
BOIIPOCOB IO COJIEP/KAHUIO TEOPHM, JIAEMOHCTPUPYS OCO3HAHHOCTH YCBOECHHBIX|
TEOPETUYECKUX 3HAHUHM, MPOSBIAAL CIIOCOOHOCTh K CaMOCTOSITETIBLHBIM BBIBOJAM |
T.I1.

0,4 6ama

YeTko W JIOTMYHO U3JaraeT TEOPETHUUECKUH MaTepual, CBOOOJHO BIIaJIEeT|
MOHATUSAMH M TEPMHHOJIOTHEH, CIOCOOCH K OOOOIIEHUIO HW3JI0XKEHHOM Teopuw,
XOPOIIO BUAUT CBSI3b TEOPUH C NMPAKTHKOW, YMEET MPUMEHHUTh €€ B MPOCTEUIINX|
CITyyasix.

0,5 6ama

JIEeMOHCTPHPYET TIIOJIHOE TOHMMAaHHME CYTH HW3JIOKEHHOH TEOpHH U CBOOOIHO
[IPUMEHSET €€ Ha IPAKTUKE. BBINOJIHAET MOYTH BCE NMPAKTUYECKUE 3aaHusl, MHOT A
NOMyCcKas HE3HAUYUTENIbHbIE OIHMOKH, KOTOPBIE CaM U UCTIPABIISET.

Ulerko BBIMIOJHSET NMPAKTHYECKUE 3a/1aHUs Ha YPOBHE IEepPEeHoca, CBOOOIHO ONepupys|
YCBOCHHOM TEOPUEHN B IPAKTUYECKOMN ACATEIBHOCTH

OpuruHaibHO, HECTAHJAPTHO IIPUMEHSIET MOJIY4YEHHbIE 3HAHMS Ha IPAKTHKE,
(bopMHpYsI CaMOCTOSTEIbHO HOBBIE YMEHHUSI Ha 0asze MOJYy4YEeHHBIX paHee 3HAHUU H
c(OPMHPOBAHHBIX YMEHHUI U HaBBIKOB

CtpyKTypa OLIEHUBAHUS dK3aMeHa

Tabmnuma 8
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YpOBHM OLICHUBAHUS

Kputepuu onieHuBaHUs

banner

Omauyno

CraBuTcs, eciii CTyIeHT 0OHApy>KUBaeT
BCECTOPOHHEE, CHCTEMAaTUYEeCKOe U ITyOOKOe 3HaHUE
IPOTPaMMHOT0 MaTepuaa Mo JUCHUILINHE,
00CTOSITENIFHO aHATU3UPYET CTPYKTYPHYIO
B3aMMOCBSI3b PACCMAaTPUBAEMBIX TEM H Pa3/ieiioB
JTMCLUUIUIMHBL, YCBOMJI OCHOBHYIO M 3HAKOM C
JOTIOJIHUTEIbHOU JINTEPATypOH, PEKOMEHI0BAHHOU
MIPOTPaMMOii, a TAK)KE YCBOMJI B3aUMOCBSI3b
OCHOBHBIX OHSATHH JUCIUIUIMHBI B UX 3HAYCHUU IS
npuobperaeMoii mpodeccuu; MPOSIBUI TBOPUECKHUE
CIOCOOHOCTH B MOHUMAHHH, U3JI0KEHUHU U
UCTIOJIb30BAHUH YU€OHOT'O MaTepHara.

31-40

Xopowo

CraBuTcs, eciii CTyIeHT 00HApy>KUBaeT
CHCTEMaTHYECKOE U IITyOOKOE 3HaHUE MPOrPaMMHOTO
Marepuana 1o JUCUUIUIMHE, aHAJIU3UPYeT
B3aUMOCBS3U PACCMATPUBACMBIX TEM U PA3ZCIIOB
JUCLUIIIMHBL, YCBOUJI OCHOBHYIO U 3HAKOM C
JOTIOJIHUTEIBbHOU JINTEPATypOH, PEKOMEHI0BAHHOU
IIPOrpaMMOH, a TAKXKE YCBOUII B3aUMOCBS3b
OCHOBHBIX IIOHATUI NUCLUIUIMHBI B UX 3HAYEHUU IS
npuobperaemoii npodeccun; OTHAKO OH JOMYCKaeT
HE3HAYUTENIbHbIE OUTMOKU U IMOTPEIIHOCTH B
U3JI0KEHUU MaTepHUaa.

21-30

Yooenemeopumenvro

CraBuTCs, €ClU CTyIeHT 0OHAPYKMBAET OCHOBHOE
3HaHHUE MPOrPaMMHOI0 MaTepUaa o JUCHHUILINHE;
JIeJIaeT MOy TKYA aHAJIU3UPOBATh CTPYKTYPHYIO
B3aUMOCBA3b PACCMATPUBAEMBIX TEM U Pa3/I€JIOB
JUCLUIIINHBL, YCBOUJI OCHOBHYIO JIUTEPATypYy,
PEKOMEHIOBaHHYIO IIpOrpaMMoi. Jlommyckaer
OKMOKM B PELICHUH 33/1a4 U U3JI0KEHUU MaTepuaa,
HO MOKET UX UCIIPABIIATH.

11-20

Heyooenemsopumenwvho

CraBuTcs, eciii CTyIeHT 0OHapy>KUBaeT
OTPHIBOYHBIC, HECUCTEMHBIE 3HAHMUSI, CIIa00 Pa3BUTHIC
HaBBIKM PEILIeHH 3a7a4 1o Kypcy. JomyckaeT psaa
rpyOBIX OMIMOOK. 3aTPyAHAETCS B UX IOMCKE U HE
MOJKET UX CAMOCTOSATEIBHO YCTPAHUTD JaXe MOCIe
yKa3aHHsI [IPETIo1aBaTes.

0-10

Hrorosas oueHka 3a paboTy B ceMeCTpe CyMMHUpYyeTcs U3 0ajuioB , HAOpaHHBIX B
cemecTpe, 1 0aioB, MOJYYEHHBIX Ha dk3ameHe. Takum oOpazom, umeem 0-40 GamioB —
HEYyJ0BIETBOPUTENBHO, 41-60- ynoBierBoputensHo, 61-80- xopoio, 81-100 — oTnuHo.
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