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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u ¢popmynnpoBka KoMIeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

01.03.04 «IIpuknanHa
s MaTeMaTHKa»
(B-IIM)

OIIK-1 : CnocoGen mpuMeHsTh 3Ha
HHE (YHIaMEHTaJIbHOH MaTeMaTHK
U M €CTECTBEHHO-HAYYHBIX JAUCIIHI
JIVH TIPH PElICHHH 3aJ1a4u B 001acTu
€CTECTBEHHBIX HayK U HH)KCHEPHOU
MpaKTHKE

U SBJICHUH

OIIK-1.1B : ObnagaeT MaTeMaTHYECKON KyIbTY
POH M CHCTEMHBIM MBIIIJICHUEM, TTO3BOJISIOIINM
U TIPH PEICHNN 3a]a4 B 00JIaCTH €CTECTBEHHBIX
HayK MCI0JIb30BaTh MaTeMAaTHYECKUE METO/IBI 1
HWHCTPYMEHTBI IS [TPOBECHUSI KPUTUYECKOTO a
HaJlu3a CUTYalui U MOJIETMPOBAHUS IPOLIECCOB

OIIK-1.2k : Mcnone3yet Teopuro GpyHAaMEHTaIIb
HOM MaTeMaTHKH U €CTECTBEHHO-HAYUHBIX TUCI
WIUTHH TIPH PEIICHUH NPUKJIAJHBIX 33/1a9

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciydae, eCiIM MOoTy4YeHHbIE
pe3yibTaTtel OOyuYeHHMs [0 JUCLUUIUIMHE OLICHEHBl IOJIOKUTEIbHO (JMarna3oH KpUTEpUEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aUYTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUYHOR).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 Iloka3aTe/iM OLEHUBAHUSA IVIAHUPYEMBIX Pe3y1bTATOB 00y4eHus!

Komnerennus OIIK-1 «CrniocoGeH npuMeHsTh 3HaHue GyHIaMEHTAIbHON MaTeMaTHKU
¥ €CTECTBEHHO-HAYYHBIX JUCIUILINH TPU PEIICHUH 3a/1a4 B 00JIACTH €CTECTBCHHBIX HAYK H

HHH(eHepHOﬁ IIPAKTHUKE)

Tabmuna 2.1 — Kpurepun orieHKH HHARKATOPOB TOCTHIKEHUS KOMIICTCHIIUN

PesynbraThl 00y4eHUs 110 TUCIUILIHHE
Koy u gopmymupoka unankar | Ko | Tu Kpurepuu ouennBanus pe3yibT
opa JOCTMXKEHUs KoMrieTeHuu | A I aToB O0yJYCHUS
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-1.1B : O0Onagaer MmareMar 3HaeT 0 MOJEJIIMPOBAHNH, aHAJl
WYECKOU KyJIbTYPOU U CUCTEMH r3e ¥ ONTHMU3AINH OH3HEC-TIP
BIM MBIIUICHHEM, TT03BOJISIOIH 3y | Oueccos, a Takke uHpOpMAaINo
MU MPH pelieHuH 3a1a4 B odnac | PJJ HHO-TEXHOJIOTUYeCKOH uH(ppac Tecr
TH €CTECTBEHHBIX HAyK UCHONB3 | 1 312 TPYKTYPBI NPEIIPUITHS C IPUM
OBaTh MaTeMaTHYECKHE METOMbI €HEHHEM COBPEMEHHBIX METO/I0
1 MHCTPYMEHTHI JJIs IPOBEICHU B ¥ IIPOrPaMMHOT0 00ecTieueHH
sl KPUTUYECKOT O aHAJIN3a CUTya o
UMHA ¥ MOJETUPOBAHUS IPOLIECC MmeeT HaBBIKK MTPOBEACHUS aH
OB U SIBJICHUH Pl Ha | ammsa prraka nH(GOpMAaIMOHHBI
2 BBl | X CHCTEM M TEXHOJIOTHH, yToObI | Tect
K BBIOMpATh ONTHMAaJIbHBIE PEIleH
WSl JUIsl YIpaBJICHHs] OU3HECOM.
YMeeT onuchIBaTh, aHATTU3UPOB
Y | aTb ¥ ONTUMHU3UPOBATH OM3HEC-
P/l | me | mpoueccs! NpeAnpuaTUs ¢ UCIO Teer
3 HU | JIb30BaHHEM COBPEMEHHBIX MET
e 0JIOB M HHCTPYMEHTOB MOJICITHP
OBAHUS.




OIIK-1.2k : Ucnonbe3yeT Teopu 3HaeT 0 MOJEIMPOBAHUH, aHAIl

10 QyHIaMEHTAJIbHOW MaTeMaTH W3€ ¥ ONTHMH3aLUH OU3HEC-TIP

KU M €CTECTBEHHO-HAYYHBIX U 3y | Omeccos, a Takxke uH(pOpMALIHO
CLMIUIMH IIPY pellieHuu npukia | PIT - HHO-TEXHOJOTHIEeCKOH HH(ppac Tecr
JHBIX 3a71a4 1 TPYKTYPBI IPEANPHUSITHS C IPUM

nue
€HEHHUEM COBPEMEHHBIX METO0

B M IPOTPaMMHOTO 00ecIieueHI
S

VimeeT HaBBIKM IPOBENICHUS aH
Ha | anusa peiHKa HHQOPMALIMOHHE
BBl | X CHCTEM M TEXHOJIOTHH, yToObl | Tect
K BBIOMpATh ONTHMAaJIbHBIE PEIleH
usi JUIsl YIpaBJICHHs] OU3HECOM.

PI

Ymeer OIMMCbIBATh, aHAJIN3UPOB
vy aTb U ONTUMU3UPOBATH OuzHec-
Pﬂ ME IPpOUECChI MPEANPUATUSA C UCTTO

Tect
3 HU | JIb30BaHUEM COBPEMEHHBIX MET
e 0/10B U UHCTPYMEHTOB MOJEIIUP
OBaHHSI.

Tabnuia 3amosiHgeTcs B COOTBETCTBUU C pa3aenaoMm 1 PaGoueil mporpaMmbl TUCHUILIUHbI
(Mopyist).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabmuna 3 — [lepedeHb OIICHOYHBIX CPEJICTB IO TUCIUTUTHHE (MOTYIIIO)

HaunMeHoBaHHE OLIEHOYHOTO CPECTBA U TP
KonTponupyemble nnanupyemble pe3 | KoHTponupyemble TeMbl 1 excrasenue ero 8 POC
YIIBTAThl O0yUCHHS HCIIUTITMHEL 5 TpoMexyTouHas aT
Tekymuuii KOHTPOIb
TecTaIus
Ounast popma oOyueHUst
PJI1 3HaHue : 3HaeT 0 MOJIEIN VHAMBHYaNBHOE 1 Teer
POBaHWH, aHAJIU3E U ONITH
’ 1.1. Yucsosas mocnemopa | OMAIIHEE 3a/1aHNUC
MH3aIMK OU3HEC-TIPOIIECC
TENBHOCTH
B, a TaKKe HHPOPMALH
OB, & TaK e HHPOP afl 0 Tect Tect
HHO-TE€XHOJIOTHYECKOH UH
ACTPYKTYPHI IIPEATIPHUS
(bpacTpyKTypeI npeiIp WunuBuayansHoOE 1
THSI C IPUMEHEHUEM COBP Tect
€MEHHBIX METOOB U IIPOT OMalIHEeE 3a1aHHe
A p 1.2. ®ynkuus
paMMHOTo obecredeHusI.
Tect Tect
HUapuBnmyambHOE
JMBHILY a Tect
oMalllHee 3aJaHue
1.3. Ilpenen GpyHKIIH
Tect Tect
NaguBunyanbHOE
it ny pis Tect
1.4. HenpepsiBHoCT (hyn | OMALIHCE 3a1aHnCe
KIIMH
Tect Tect
HWupuBuayaibHOE
JHBHILY a Tect
1.8. Moayns Vk Educatio | OMaLUHCE 3ajanne
n
Tect Tect




Pa2 Hagpik : MeeT HaBbIKY IT VIHAMBHyabHOE 11
POBEICHHS aHAJIN3a PBIHK OMalllHee 3aJaHHE Teer
a TH()OPMAIMOHHBIX CUCT | 1.3. Ipemen GpyHKIHU
€M M TEXHOJIOTHH, YTOOBI Tecr Tecr
BBIOMPATh ONTHMAIIbHBIC
pELICHUs U1 yIPaBICHUS VIH MBIy AT HOC /1
On3HECOM. Tect

1.4. HenpepsiBHOCTh (pyn | OMAIIHEE 33/1aH1E

KIUH
Tecr Tect
WunuBuayansHOE 1

L.5. ludpdepennuanbioe | omammee 3ananue Tecr

ucyuciaeHue QyHKIUH o

HOH NepeMEHHOU Tect Tect
WnnuBuayansHOE A

1.7. Inbdepenunanbaoe | omammnee 3axanue Teer

ncYnciIeHne GpyHKIIA He

CKOJIBKHX MEPEMEHHBIX Tecr Tect

P3 YMeHHe : YMeeT OIHChIB VIHAMBUAYATbHOE 1
aTh, aHANM3MPOBaTh M oNT | 1.5. Inddepenumansioe | omamuce samanue Tecr
UMH3UPOBaTh OU3HEC-TIPO | ucumcieHue QYHKIHUI o
LECCHI MPSIPUITUS C UC | HOUW MEepeMEHHON Tect Tect
TIOJIb30BaHNEM COBPEMEH
Eﬁ;’;?ﬁfgjﬁ;})‘g;ﬁfﬁwe 1.6. Mpivenerne anbde | Viummunyamnoe 1 |

PEHIMATBHOTO HCUMCIEH | omamrHee 3amaHue
1Sl K NCCIIEIOBAaHMIO (YHK
LMK U TIOCTPOCHUS IPad | Tecr Tect
Ka (GyHKIHA
WunuBuayansHOE 4
1.7. inddepenumansioe | omammee sanamme | L
ucuucieHue QyHKIUH He
CKOJIBKHX MEepEeMEHHBIX Tecr Tecr
WumuBuayansHoe 1 Teer
1.8. Moayns Vk Educatio | OMAIIHES 3a1afne
n
Tecr Tect

4 Onucanue Npoueaypsl OCHUBAHUS

KauectBOo copMupOBaHHOCTH KOMITETCHITMM HAa JaHHOM OJTare OIEHUBACTCS TI0
pe3ynbTaTaM TeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllMi MPU MOMOIIN KOJMYECTBEHHOM OICHKH,
BBIpAKEHHOU B Oayax. MakcumanbHas cymMma 0ajuioB IO JucHMIUIMHE (Momynto) paBHa 100
Oamnam.

Tabnuna 1 — PacnipenencHue 6ayuIoB 1Mo BUIaM Y4eOHOU JACSTEIBHOCTHU JJIsl OYHOM (HOpMBI
oOydeHus

Bun yae6Hoi O1LIEHOYHOE CPENCTBO

NA | Tecr Paboray no | OunaiiH-Momyn l'locuemeﬂne 3AH | e BB TeoT Hroro
JIeITeIIbHOCTH 3 |m CKH b sTHit
Jlexiuu 5 5
sl:[paKaneCKne 3aHATH 20 10 5 2




CamocTosTenbHas pabd 20 20 40
oTa

[IpomexyTouHas arte 20 20
CTarys

HWtoro 20 | 20 10 20 10 20 100

Cymma OanioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Y4€OHOM NESTEIBHOCTH B paMKax
JTUCITUTIMHBL, TIEPEBOUTCS B OIIEHKY B COOTBETCTBHH C TAOIHUIICH.

CymmMa Gano
s OmeHka 110 IpoMeK
YTOYHOW aTTecTaly XapaxkTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIINT
MO JIUCIUTUTA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh TUCLMIUTHHAPHBIX KOMITETEHIIUH, 00Ha
PY)KUBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaia
o1 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy M 3HAKOM C JOMOJHHUTEIBHON JIUTEPaTypoil, pekoMe
«OTIIYHOY HIOBaHHOU MPOTPaMMOM, YMEET CBOOOHO BBIONHATH MPAKTHICCKUAC 3aTaHUsI, TIPE]
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO ONIepHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSIMH, IPAUMCHSICT MX B CHUTYAaIUsX TIOBBIIICHHOM CII0KHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIMILUTHHAPHBIX KOMIICTSHIIMH: OCHO
o176 110 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH AHATUTHYECKUX OTIEPalUsiX, IEPEeHOCe 3HAHUI U YMEHUIT Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIHI: B X0
«3a4TeHO» / JIe KOHTPOJIBHBIX MEPOIIPUATHII JOMTYCKAIOTCS 3HAYNTENIBHBIE OIINOKH, TPOSIBIIETCS O
ot 61 10 75 «YIOBJICTBOPUTENb | TCYTCTBHE OT/ACIBHBIX 3HAHUM, YMEHHMH, HABBIKOB 10 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMIIETEHIMSIM, CTY/ICHT UCIIBITHIBACT 3HAYNTEIbHBIC 3aTPyJHEHNS IPU ONEPHPOBAHH
Y 3HAHMSIMU M YMEHHSIMH [P X MEPEHOCEe HAa HOBBIE CHTYAIIHH.
«HE 3aUTEHO» / V cryneHTa He ¢(OPMUPOBAHEI AUCIUILIMHAPHEIE KOMIICTCHIINH, TIPOSIBIISIETCS HETOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa! P » 1P
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHOY»
«HE 3aYTCHOY /
JucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposIBIIseTCs MOJHOE M HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJIHOE OTCYTCTBHE 3HAHHM, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPEACTBA

5.1 llpumep HHAMBUAYAJIBHOIO JOMALHET0 3aJaAHUSA

NuauBunyansHoe nomamHee 3aganue Nel

BaI[aHI/Ie 1. I[OK&?:&TB, 4TO MOCICA0BATCIIbBHOCTh MOHOTOHHA, HAYMHAA C HEKOTOPOI'o

HOMEpa, U OrpaHUYCHa.

1) an = 21::31 2) an = % 3) an = 37111_—42 4) an = %
3anmanue 2. Jlokasare, uro lim a, = a.
n—->0oo
1) an——;no:l,a=—2 2) an=—212£4,a=1
3) an=—71n4_n3,a=—2 4) anz—%,a=—5

3a1[aHHe 3. I[OI(BBEITB, 4TO MOCICAO0BATCIIbBHOCTD pACXOAUTCA.




1) a,=2n-1 2) a,=3n+2 3) a,=n+6 4) a, =5n-3

e UnauBunyanbHoe goMaliHee 3aaanue No2

3ananue 1. Haiitu obnactu onpeneneHus GyHKINH.

y= 2y = Ny = 4y =
2V9 — 22 Y= Va2 e VZ—x —x

3ananue 2. BelUMCIUTh yYKa3aHHBIHN Mpe/en.

1) 2) lim =2 3) 4) lim 2=

2%2-15%—8 x—>3 x343x . 2x%-1 x-1 X+7
m —-———-—— m-—-———
x—>—8 3x24+5x-2 x—1 5x2—4x+7

3aganue 3. BeIUMCIUTb Npejies uppairoHaabHONH (YHKIHMHU C TOMOIIBIO YMHOXKEHUS Ha
COIIPSDKEHHOE BBIPAKCHUE.

1) 2) 3) 4)

V7—x-2 . Vx+6—/10x—-21 . Vx—3-2 . Vax+1-3
m--—-- lim———— m-—-—-—-—-— lim———
x—3 x-3 x—3 5x—15 x—7 VX+2-3 x—2 Xx2-4

(0]

3a,I[aHI/IC 4. BRIUHCINUTH Mpeaci, paCKpblB HCOIIPCACICHHOCTD [ = ] C IIOMOIIIBIO

BBIHECEHUS [IEPEMEHHOM B CTapIlIECH CTEIICHH.

1) 2) 3) 4)
x3-3x2+10 . 5x%+8x . ox*-3x3+x24+1 . 4x—5x2
x—o0o 7x3+42x+1 x—oo 10x+1 x—o0 2x*+x3-2x2-5 x—o00 10x2+x+3

0
3aI[aHI/IC 5. Beruucnuth mpeacii, paCKpbIB HECOIIPEACIICHHOCTDb [6] C IIOMOIIIBIO
Pa3JI0KCHUA Ha MHOXKXHUTCIINU.

2 2 2
. x“—4 x“+x-20 x“+x-20
1) 2) lim ——— —— ——

2x%—-5x+3 x—>2 x2=5x+6 3) ,lcl_rﬂ 16—x2 4) ,lcl_r,rzl 16—x2
lim ————
x—1 x3-1

e UunauBuayanbHoe AoMaiiHee 3aaanue No3

3ananue 1. Beruncnuth npenen, UCrob3ys NEepPBbIA 3aMeUaTeNIbHbIN PEAE U CBOWCTBA
HKBHUBAJIEHTHBIX OECKOHEYHO MaJIbIX (QYHKIUH.

. arcsin4x . 3x2 . 3%¥-1
1) lim——— 2) lim ——— 3 , 4) lim ———
x—0 2x°—4x x—0 1—cos6x i sin 2x+sin 6x x—0 arctg2x
x—0 arcsin4x

3a;[aHHe 2. BeIauciIuTh Ipeacil, UCII0JIb3Ys BTOpOfI 3aMevaTeIbHbIN npeacii u CJICACTBUA
H3 HETO.



1) lim(1 + 2) T
x—1>0 . In(x+2)-In2 3) alcl—r}(l) x3
1 lim ———

5x)2x x—0 x

e HMuauBunyansHoe qomaniHee 3aganue Nod

4 Jim (1+

1 )Sx
1+2x

HccnenoBaTh JaHHYIO (QYHKIIUIO HA HENPEPHIBHOCTH U TOCTPOUTH IpauK.

x < -1
-1<x<1
x>1

x < -1
-1<x<1
x=1

1—x, x<0 x+ 2,
1) fG=4 o, 0<x<2 2) f(x)={x*+1,
x—2, x>2 —x + 3,

x%+1, x<0 2,
3) f(x)={142x, 0<x<2 4) f(x)=1{2-2x,
x—2, x=>2 Inx,

Kpamkue memoouueckue ykazanus

[Ipu BBITIOJIHEHUW WHAWBUIYATBHBIX JOMAIIHHUX 3aJaHU HEOOXOIUMO HCIOJIB30BaTh
TEOPETUYECKHI MaTepual, JIeJaTh CChUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIBI
u gp. Pemenne MJ/I3 BBIMONHSETCS TOAPOOHO M CONEPKUT HEOOXOIUMBIC TOSCHHUTEIHHBIC
CCBUIKH.

IlIxana oyenku

OmeHka Bamst Omnucanue

5 5 3agaHusl BBIOJIHEHBI OJHOCTBIO U NIPABMIBHO, paboTa 0()OpMIICHA COTIACHO TPEOOBAHHUSIM
, PeIICHHE COAEPKHUT HEKOTOPBIE HETOYHOCTH ¥ HECYIIIECTBEHHBIC OIIHOKH;

4 4 3amaHusl BBITOJIHEHBI MOIHOCTEIO, C HECYIIECTBEHHBIMH OIIMOKAaMH, HO TIOIXO0]] K PEIICHUIO
, Aesl PEHICHHs], METO]] IPABIIIbHBI, paboTa 0(OpMIICHA COTIIACHO TPEOOBAHUSIM;

3 3 3a/1aHus BBINOIHEHBI IOJHOCTBIO, C CYIIECTBEHHBIMU OLIMOKaMH, HO IOJXOA K PEIICHHIO, U
Jiesl pelleHus], METOI PaBIJIBHEL, padoTa oopmMiieHa He 10 TPeOOBAHUAM

2 0-2 3agaHys He BHITOJHEHB! MM BBITIOJIHEHB! HENTPABIIHHO

5.2 Ilpumepsbl TECTOBBIX 3aJaHUI

o Tect Nel
_22°+3z-1
1. llpenen lim ————— paBen
2w 377+ 2
3
1)—
2
2) o
3)2
2
4)—
3
3
3xT +2x+5
2. [Ipenen lim % paBeH ....
A T |
2x* +6x-8
3. Ilpexen lim LA L paBeH ...
X>-4 X+ 4
Vx-2-1
4. Ilpenen lim paBeH
x—>3 X —

1)0,5



2)0
3)1
4)-1
X =1

1+
5. Ilpenen lim —————— paBeH
x—0 X3

1)1
2)-2
3)
4)0
1-cos 5x

6. Ilpegen lim ————— paBeH
x—>01—cos 3x

1)0

5
23
3)1

25
4=
)9

3X
7. llpenen lim —————— paBeH ...
x— 0 sin Xctg 4x

X+2

3x—4) s
8. Ilpenen lim paBeH
xox\ 3X+ 5

1)
2)e’
3)e?
4)e"°

x> 2X =2

In x

10. OyHKIUSA ¥ = X + ——
X

1)umeeT TOUKY pa3psiBa pu X = 0
2)uMeeT TOUKY pa3phiBa pu x =1
3)umeer TOUKY pa3pbiBa IMpH X = —1
4)siBNsieTCs HeNPEPhIBHON

X+2
4% +5
9. Ilpenen lim ( Xx ] PaBEH ...

e Tecr No2
1. VrioBoii kod(puIMEHT KacaTelbHOM K KpuUBOM y = x°—2x° +4x—7 B TOUKE C
a0CITUCCON X = 2 paBeH ....

2. [IpousBonHas GyHKIUHU Y = arcsin 4-/x paBHa

1
1———
)2,/x(1—16 X)
) P

A/ X(1-16 %)



2

A X(1-4x)

1
V1-16x*

3. IIpousBoanas GyHKUMHU y = sin * 3x paBHA
1)12 sin ® 3x cos 3x

2) 4sin ® 3x cos 3x

3) 3sin ® 3xcos 3x

3)

4)

4) 24 sin * 3x cos 3x

4. TIpou3BOHAS BTOPOTO HOpSIKA (PYHKIMK y = +/x paBHa

1)2+/x

1
2)_
e
1
3)_2\5
2)-

24x*

5. IIpou3BogHAsT TPETHETO MOPsIKA QYHKIMU y = sin 2X paBHA
1)-2cos 2x

2) — 4cos 2x

3) —8cos 2x

4)—16 cos 2 x

6. IlpousBoHas y| mapaMeTpuueckoil GyHKIMM X = arcctgt , y = In(1+1t*) paBHa

1
1+t?

1)

t
1+t?

2)

3) -2t
4) 2t

7. IlpousBojHas y' HEesIBHOW (YHKLIUHU Jx + \/_ =7 paBHa

) 2

0!

)
y



ol
y
8. st pyHKIIMU y = 9%
- X

1) x = 3 sBNsIeTCS BEPTUKAIBHOW aCUMIITOTOM

2) y = x —1 ABJISETCS HAKJIOHHOW aCHUMIITOTOM
3) y = 0 sBIsAETCS TOPU30OHTAILHONW ACHMITTOTOM

4) x = -3 SABJIACTCS BEPTHKAIBHON aCUMIITOTON

9. Konmn4ecTBO KPUTUYECKHX TOUYEK (PYHKIMH y = 2 a5x? 4 7x-1

2
10. ®yukuusa y = # BO3pacTaeT Ha
1) (- :0)
2)(0;2)
3)(L2)
4) (2;+oo )

Kpamxue Memoouyeckue YyKasaHus

PaBHO ....

Tect cocrouT W3 3aJaHUl CMEUIAHHOI'O THMA: 3aKPbIThIE (BBIOOP OTBETA), OTKPBITHIE
(KpaTKuii OTBET), 3aJIaHUS HA COOTBETCTBHE U «BEPHO/HEBEPHO». Bpemst BoimonHeHuss — 15-20
MuHyT. [IpoBepstorcss 0a30Bble TMOHATHS, HABBIKM BBIYHCICHUS TIPEACIOB U MPOM3BOTHBIX

byHKIHIA.
IlIxana oyenku

SHGHK ];ann Onucanue

5 9-10 TecT BBITIOJIHEH MOJHOCTHIO M a0COJIIOTHO MPABUIILHO, TIOUTH BCE OTBETHI BEPHBIL.

4 7-8 TecT BBINOJIHEH MOJIHOCTBIO, HO JIOMYLICHBI OITHOKU B OTBETaX.

3 4.6 TecT BBIOIHEH HE MONHOCTHIO HITH IOITYIIECHbI CYIIECTBEHHBIE OMINOKH, HO OOIIHiT TIOIXO0/ M Hes pele
HUsI BEPHBL

2 0-3 TecT BBIOIHEH YaCTUIHO, HMEIOTCSI TPYOBIe OMIMOKHM, HO OCYIECTBIIEHA MOMBITKA PEIICHHsT HA OCHOBE II
PaBHJIbHBIX METOJIOB.

5.3 UToroBbIii TECT

Hrorosrlit Tect

x*+2x+1
1. IIpenen 1|an o 4 paBeH
1)0
2)
3)2
4)0,5

2

2. Ilpenen lim MpaBeH ......

x—>1/3 X—1/3



. arcsin 3x
3. Ilpenen lim ————— paBeH
x—0 SXtgx

1)0,6
2)0
3) o0

5
4)>
)3

2

4. Ilpenen lim _

———— paBeH
=3 JUx+1-2 P
1)-24

2)0

3)24

4) o

x+1

X—> 0 X

1 X
5. Ipenen lim (1 + —j paBEH. ..
2

2 X
2
6. [Ipenen lim [X - ] paBeH

X— oo X2—2
1)e*
2)0
3)t
e
4)e?
7. ODyHKOUA Yy = x-1
- Yy y_x2—4

1)umeer TOUKY pas3pbiBa IpH X = 2
2)uMeeT TOUKY pa3phiBa MPH X = —2
3)umeeT TOUKyY pa3pbiBa IpHU X = 4
4)umeeT TOUKY pa3pbiBa IpH X = —4

8. YrnoBoii ko3 puLMEeHT KacaTeNbHONU K KPUBOM Yy = 2+/X —8 B TOUYKE ¢ aOCIIHCCOM X = 9
PaBeH ...

9. IlpousBoaHast GyHKIHHU Y = 5% paBHa

1)2x-5 In 2

2)5* In5

3)2x-5* In5

4)x? .5* =

10. TIpomsBoaHast Broporo mopsiaka GyHKIHH y = xe * paBHa
1) xe”

2)(1+x)e”

3) (2 + x)e”

4)(3+ x)e”

11. TlpousBoaHas y! mapameTpuueckoi GpyHKImu x = 5cos’t, y = 3sin °t paBHa



13
5

3
) P
)5
5
3)>
)3

5
4)_>
)3

12. [IpousBonHas y’ HEIBHOM QPYHKUIMHU sin y = 7x + 3y paBHa

7
1)———
cosy—-3
7
2) ———
cosy+3
7
3)-——
cosy-3
7
4)- ———
cosy+3

13. JIns pynkuuu y =

4x - x> -4
X

1) x = 0 sIBJIsICTCS BEPTHKAIBHOM aCHMIITOTON
2) y = —X + 4 SABJISCTCSA HAKJIOHHON aCHMIITOTON

3) y = 0 sIBIIsIETCS TOPHU3OHTATBHOM ACHMITOTOM
4)He CyIIeCTBYET aCUMIITOT

14. Ksaapat Moayist rpagrenTta GYHKIUH U = X+ y°z +3z° B TOuKe B(4,-1,1) paBeH ....

2
15. YacTHas npousBoHas U;, = X~ COOTBETCTBYET QYHKIUU

Du=xz?+xy?
Du=x’y+4z-1
Nu=4x-xy+y° -z

4)u:x22—y—z

Kpamxue memoouueckue yxazanus

Tect cocrouT W3 3aJaHUl CMEUIAHHOTO THMA: 3aKPbIThIE (BHIOOP OTBETA), OTKPBITHIE
(KpaTKuit OTBET), 3aJjaHUsl Ha COOTBETCTBHE U «BEpHO/HEBEpHO». Bpems Bbimonnenus — 3040
MuHyT. [IpoBepstorcss 0a30BbIe TMOHSATHS, HAaBBIKM BBIYHCICHUS TIPEACIOB M TPOU3BOIHBIX

GbyHKITHIA.
Llxana OUYEHKU
Ouen | bamn
Omnucanne
Ka Bl
19-2
5 0 TecT BBINOIHEH TOJTHOCTHIO H a0COTFOTHO MPaBUIIBLHO.
4 16-1 | Tect BBIOJIHEH MOJHOCTHIO U MPABWIBHO, HO COAEPIKUT HEKOTOPhIE HETOYHOCTH U HECYIIECTBEHHEIE OITNO
8 KH.
3 11-1 | Tect BBIIOJIHEH HE MONHOCTBIO, C CYLIECTBEHHBIMHU OIIMOKaMH, HO OAXO[ K PELICHUI0, UAes, METO I IPaBH
5 JIBHBI.
5 1-10 TecT BBINOIIHEH YaCTUYHO, UMEIOTCS IpyOble OINOKH, OJJHAKO OCYILECTBIIEHA MOMBITKA PEIICHHUs Ha OCHOBE
MPaBIIILHBIX METOJIOB U HICH.
1 0 TecT He clTaH WK OTCYTCTBYIOT BEPHBIEC PEIICHUS.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Llens OCBOCHHUS JMCIUTITHHBIL:
@opMHUPOBAaHUE Yy CTYACHTOB (YHAaMEHTAIBHBIX TEOPETHYECKMX 3HAHUM M MPAKTHYECKHX
HaBBIKOB B 00JIACTH MaTEMaTHYECKOTO aHAIN3a, HEOOXOAMMBIX /ISl IIOCTPOCHHUS, UCCIICOBAHHS
U pEUIeHUs TPHUKIAAHBIX 3aJad B pa3IMyHBIX cdepax MNpodhecCHOHATBHOU esITeIbHOCTH.
JlucnuninHa 3akigaablBaeT 0asuc A MOCIEAYIOIIEr0 HW3Y4YeHHs €CTECTBCHHOHAYYHBIX,
WH)KEHEPHBIX U HKOHOMHMKO-MATEMaTHUECKUX JUCIHIUIMH, a TaKXKE CIY)KUT OCHOBOW JJisi
Pa3BHUTHUS AITOPUTMHUYECKOTO MTOJIX0/1A K aHAJIU3Y CIIOKHBIX CHCTEM H ITPOIIECCOB.

3anauu JUCLUIINHBL:
OcBoeHHE TOHATUHHOTO ammapara MaTeMaTHYecKOro aHajlHM3a, BKIIOYas TEOPHIO IPEETIOB,
muddepeHaIbHOoe U MHTETPATbHOE HCYMCICHHWE (YHKUMH OIHOM MEepeMEHHOH, a TaKxke
NOHMMAaHHE JJIOTHYECKUX CBSA3EH MEXK/1y STUMH ITOHATHSIMU. BaskHOH 3a1adeii iBseTCs OBlIageHue
COBPEMEHHBIMH METOJaMU HCCeNoBaHUsA (QYHKIMHA, TexHUKOW auddepeHunpoBanus u
MHTETPUPOBAHMS JIIsl IOCTPOCHUS M aHAIN3a MaTEMAaTHYECKUX MOJIeTIel peaIbHbIX MTPOIIECCOB —
0T GU3NYECKUX U TEXHUYECKUX IO IKOHOMHUYECKUX U YIPABICHYECKHX.

[TnanupyembIMH pe3ynbTaTaMi 00Y4eHUs 0 JUCHHUILTHHE (MOJIYJIO), SBISIOTCS 3HAHHUS,
yYMEHUS1, HaBBIKU. [lepeueHp MIaHUPyEeMBIX Pe3yJIbTaTOB OOYUEHHs 10 JAUCIHUILTUHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMH pe3yJbTaTaMU OCBOCHHs 00pa30BaTEIbHON MNpPOTrpaMMBl,
npezcTaBieH B Tabnuue 1.

Ta6nuia 1 — Komnereniuu, popMupyemMbie B pe3yJibTaTe U3y4IEeHHs! TUCIUILIHHBI (MOJTYJIS)

Pe3ynbraTbl 00y4YeHus 110 AUCIUIUINHE
Ko u Konn
HazBanue (dhopMmyIrpoBKa
OIOM BO, | ®opmymnposxa WHIMKATOpa Kox
COKpaIIeHHOC KOMIIETCHIINI JAOCTUIKCHUSA peE3YIIb q)OpMyHHpoBKa pe3yibTara
KOMITCTEHIIHT
TaTa
01.03.04 OIIK-1: OIIK-1.1B: P/l 3HaHue | 3HaeT 0 MOJEIHPOBAHUH,
«[Ipuknagnas | CrocoGeH Obnanaet aHaJIM3e U ONTUMU3AINH
MaTeMaTuKa» | MpUMEeHSATh MaTeMaTHIeCcKOH OU3HEC-TIPOLIECCOB, a TAKXKe
(b-TIM) 3HaHUE KYJIBTypOi U WHPOPMAINOHHO-
(yHIaMEHTaIbHON | CHCTEMHBIM TEXHOJIOTHYECKOH
MaTeMaTHKH U MBIIIJICHUEM, HHQPACTPYKTYPHI IPEIIPHUITHSL
€CTECTBEHHO- TIO3BOJISTIOIUMHA C IPUMEHEHNEM COBPEMEHHBIX
HaYYHBIX P peIIeHUH METOOB H IIPOTPaMMHOTO
JUCHIHUIUIMH TIPU 3aja4 B 00J1aCTH o0ecreyeHusl.
peleHnn 3a1a4 B €CTECTBEHHBIX P12 Hasbix | FMeeT HaBbIKM IPOBENCHUS
o0macTu HayK aHaJM3a peIHKa
€CTECTBEHHBIX HCIIOJIb30BaTh UH(OPMALMOHHBIX CUCTEM U
HayK U MaTeMaTHYECKHUe TEXHOJIOTHH, 9TOOBI BEIOUPATh
WH)KEHEPHOU METOJbI U ONITUMAJIbHBIE PEIICHUS IS
MpaKTHKE WHCTPYMEHTHI JUIst ynpaBieHus] OU3HECOM.
HNpoBEACHUA P13 | YMmeHnue | YMeeT OnuCHIBATD,
KpUTHICCKOro aHAJIU3UPOBATh U
aHaIN3a CHTYaLHit ONITUMU3UPOBATH OM3HEC-
Y MOZICTTMPOBAHUA IIPOLIECCHI IIPEANIPUATHS C
IIpONeccoB U HCIO0JIb30BAHUEM COBPEMEHHBIX
SABIICHU METOJI0B U HHCTPYMEHTOB
MOJIEIMPOBAHMUS.
OIIK-1.2k : PI1 3Hanue | 3HaeT 0 MOJEIMPOBAHUH,
Hcnonssyer aHaIu3€ U ONTUMU3ALNU
TEOPHIO OM3HEC-TIPOIIECCOB, a TaKXKe
(hyHIaMEeHTaIbHON HHPOPMALNOHHO-
MaTeMAaTHKH U TEXHOJIOTHYECKON
€CTEeCTBEHHO- HHOPACTPYKTYPHI MPEIPUATHSL
HAyJIHBIX C IPIMEHEHNEM COBPEMEHHBIX




JACHUININH ITPHU MCTOIOB U IIPOTPAMMHOTO

penIeHun obecrieueHus.
TIPUKJIaJHBIX P12 Hageik | MMeeT HaBBbIKM POBEAEHUS
3a1a4 aHau3a phIHKa

HH(OPMALMOHHBIX CHCTEM U
TEXHOJIOTH, 9TOOBI BEIOMPATh
ONTHUMAJBHbIE PeIIeHHS IS
yrpaBieHUs OU3HECOM.

PI3 | Ymenne | YMeeT onmchIBaTh,
aHATU3UPOBATh U
ONTUMH3HPOBATH OU3HEC-
TIPOLIECCHI MIPEATPUITHS C
HCTIOJIb30BAaHUEM COBPEMEHHBIX
METO/IOB U HHCTPYMEHTOB
MOJETUPOBAHUSI.

B mnporecce ocBOeHHS JUCIMIUIMHBI PEMIAIOTCS 3aJaddl BOCIHMTAHHS TapMOHHUYHO
pPa3BUTOM, MATPUOTUYHONW W COIHMAILHO OTBETCTBEHHOW JMYHOCTH HA OCHOBE TPAJHIIMOHHBIX
POCCHUICKHX JTyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX LIEHHOCTEH, MMPEICTaBICHHBIC
B Tabymue 1.2.

Ta6muma 1.2 — I{eneBbie OpUEHTUPBI BOCITUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCTeH IesieBbIe OpHEHTHPBI

DopMHUPOBaHUE IPAKTAHCKON MO3ULUM U IATPUOTH3MA

CrnpaBeyIMBOCTh

Bocnuranne yBaxxeHHUs K UICTOPUH U JMCUUIIIMHUPOBAHHOCTD
Bbicokue HpaBCTBEHHBIE

KynpType Poccun - BHuMaTEIbHOCTE K J€TalsIM

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEH

BHUMATEILHOCTE K JETAIIM
CrnpaBeyIMBOCTh
®dopMHUpPOBaHUE OTBETCTBECHHOTO Oco3HaHue HEeHHOCTH
Bzanmomnomoris u
OTHOIICHHUSA K TPYLY npodeccuu
B3aNMOYBa)KCHHE
I'nOKOCTH MBIIILUIEHUS

@opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHMs U KYJIbTYPbl MbILIJIEHUS

Komnextuusm MOTHBUPOBAaHHOCTH
Pa3BuTHe Mo3HaBaTENHHOTO HHTEPECA U CrpaBeyIMBOCTh Ienenonaranue u
CTpEeMJICHUS K 3HAHUSIM B3aumonomoip u LeJIeyCTPEMIICHHOCTh

B3aMOYBa)KEHHE JIt0603HaTETHHOCTH

(I)opanOBaHne KOMMYHHMKATUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

Komnexkrususm

PasBurne ymenus 3 QpeKTHBHO 00mAaThCs I'ubKoCTh MBITIICHAS
Bs3aumomnomoris u

U COTPYIHHYATh WHuBuIyaibHOCTh
B3aHMOYBa)KEHHE

2 Mecro aucuunannsbl (Moay.as) B crpykrype OITOII

HucuumuimHa «MateMaTH4eckuil aHanu3 Moayib 1» oTHocuTest k 6azoBoit yactu «bioka
1 Hucummiuuuel (Moxynu)y. JucuurmimnHa dopMupyer ¢yHIaMEHTaIbHBIA MaTeMaTH4YeCKHUil
amnmapar, HEOOXOIUMBIH JJsi pelleHUs TNPHUKIAIHBIX 33aJad ¥ M3Y4YEHHsS MOCIeIyIOIUX
NpOGUIBHBIX TUCIUIUINH.



JlJis yCHEemrHoro OCBOCHHS TPEeOYIOTCSl BXOJHBIE 3HAHUS B 00beMe MIKOJIBLHOTO Kypca
MaTEeMaTHUKHU: DJIEMEHTapHble (DYHKIIMU, MX CBOWCTBA M Tpa(uKHU, OCHOBBI TPUTOHOMETPHH,
HavyaJIbHBIC MTOHATHUA O TpeJIesie, MPOU3BOIHON U UHTETpaJe.

HucuunnuHa peanusyercs s HanpasieHud noarotoBku: 01.03.04 «lIpuxnagnas
maremaTrka» 1 38.03.05 «buznec-unpopmaTuxa.

3. O0beM JUCHMILIMHBI (MOXYJISA)

O0beM nmUCHUIUIMHBL (MOIYJNsI) B 3a4ETHBIX EAWHHIIAX C YKa3aHHEM KOJIHMYECTBA
aKaJeMHYECKHX YacoB, BBIIEICHHBIX Ha KOHTAaKTHYIO paboTy ¢ oOywarommmucs (1o BHAaM
yueOHBIX 3aHSATUI) U HA CAMOCTOSATEIBHYIO paboTy, IPUBEICH B TabmuIe 2.

Ta6muma 2 — O0mas Tpy10eMKOCTh JUCITUTIITUHBI

Tpyno- O0BbeM KOHTaKTHOH paboTEI (Jac)
€MKOCTb
Cemectp
Hazpanue 2)60 p]\:_i Yactb (OCDO)C A opHa Breaynu- CPC ?Oiffl
OIIOIT BO ya vy | M EYP YAHTOpHAA TopHas T
HUS (3P0, G.E) Beero Talunl
0300) o
nek. | mpak. | ua6. ITA | KCP
01.03.04
IIpuxnannas (6]0)(@) bl.b 2 4 73 36 36 0 1 0 71 €]
MaTeMaTHKa

4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 Ctpykrypa nucuuniunsl (Moay.as) misi O®O

TemaTuyeckuil miaH, OTpaKAIOUIMN COACpXKAHWUE TUCUUIUIMHBI (TIEpeUeHb pa3/esioB U
TEM), CTPYKTYPHUPOBaHHOE IO BU/1aM Y4EOHBIX 3aHATUH C yKa3aHUEM UX 00bEMOB B COOTBETCTBHU
¢ y4eOHBIM IIaHOM, MpHUBeieH B Tadmuie 3.1

Tabnuua 3.1 — Pa3aens! UCHUIUIMHBL (MOJYJIs), BUJIBI Y4€OHOH JesITeIbHOCTH U (POPMBI
Tekymero Koutpodis s OPO

Kon pe- Ko:1-Bo uacoB, oTBe/leHHOE Ha
Ne Ha3zBanue Temsl 3yJbTara Popwma
Jlex [pakr JIa6 CPC TEKyHIEro KOHTPOJIS
00y4YeHUs

1 | uenosas Pl 6 4 0 4 | Tecr
TOCJIEJOBATEILHOCTh

2 | Oynkus PJI1 8 6 0 7 Tect

3 | Hpenen pyHkumu P/1, P12 6 8 0 10 Tect

4 | HempepsiBHOCTB hyHKIMI PJI1, PJI2 4 4 0 8 Tect
JuddepennmansHoe

5 | ucuncrnenne QyHKIMIA OJHOM P12, Pa3 6 6 0 12 Tecr
HepeMEHHOH
IIpumenenue
i epeHIHaIBEHOTO

6 | ucUMCIeHHUs K UCCIICTOBAHUIO P13 4 4 0 8 Tect
(YHKINH U TOCTPOCHUS
rpaduka QyHKIHH
Muddepenmansuoe

7 | ucuncnenue pyHKumi P12, P/13 2 4 0 8 Tect
HECKOJIbKMX NEPEMEHHBIX

8 | Monyns Vk Education PJI1, P/13 0 0 0 14 Tect

Htoro no Tabéauue 36 36 0 71




4.2 Conep:xaHue pa3aejioB U TeM JUCHUILTHHBI (MoayJs) nias ODPO

Tema 1 Yucnosas nociedosamenbHOCb.

Conepxanne Tembl: [loHATHE YMCIOBOW IMOCIENIOBATEILHOCTH M CIIOCOOBI €€ 3a/laHus;
OTpaHWYCHHBIC U HEOTPAHUYCHHBIE TIOCIICIOBATEIIBHOCTH; MOHOTOHHBIC TTOCIIETIOBATEIIBHOCTH.

®opMbl ¥ METOABI MPOBEICHUS 3aHATHH IO TeMe, NMpPUMEHsSEeMble 00pa30oBaTeIbHBIC
texnosioruu: CrangapTHasi.

Bupl camocTosTeIbHOM TOATOTOBKU CTYJCHTOB I10 TeMe: B kauecTBe caMoCTOsATeIbHOM
paboTHI IPe/IIIoIaraeTcs BBIMOJHCHUE TOMAITHUX 33/IaHUH 110 TEKYyIIeMy KOHTPOJIIO, TIOITOTOBKA
K MPAKTHYECKUM 3aHSITHSIM.

Tema 2 @ynkyus.

Conepxanne Tembl: [lonarue QpyHKIMH, 00JI1aCTh ONpEENeHUs] U MHOXKECTBO 3HAYCHUH;
cnocoObl 3amaHus (YHKIMU; OCHOBHBIE CBoOWcTBAa (yHKIMH; Kiaccudukanus GyHKINH;
3JIeMeHTapHble QYHKIUHN U UX KiIaccu(UKaIusl.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIE
texHojoruu: CTaHaapTHas.

Buapl camocTosSTENbHON MOATOTOBKH CTYJIEHTOB IO TEME: .

Tema 3 Ilpeoden ghynxyuu.

Conepxxanue temsbl: [lpenen (QyHKIuM B TOUKe M Ha OECKOHEYHOCTH; OIpeJesIeHHUE
npezena o Komm u o ['eliHe; 0AHOCTOPOHHME TIPEIEIbl; CBOMCTBA NIPEEINIOB; apru(MeTHIecKre
olepaluu HaJl npeenamMu; pelebHbIN epexo/] B HepaBeHCTBaX; TeopeMa O CKaTol (QyHKLUY;
OCCKOHEYHO Malible (PYHKIMM W WX CBOMCTBA; CBsA3b OECKOHEYHO MAaJbIX C TMpeleamu;
O6eckoHeuHO Ooibline (YHKLIUMU M MX CBSI3b C OECKOHEYHO MaJlbIMU; CpPaBHEHUE OECKOHEYHO
MaJiblX; IIEPBBIM 3aMeUYaTeIbHbIN NPEIET U €0 CIEICTBH; BTOPOU 3aMe4aTeNIbHbIN IIPEAEII U €ro
CIIE[ICTBUS; PACKPBITHE HEOIpeaeNEHHOCTEH (BUABI HEOINpPENeJEHHOCTE U METOJbl HX
PacKpbITHUS).

@opMbl U METOABI IMPOBEACHUS 3aHATUI O TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
texnosioruu: CtangapTHasl.

Bunel camocTosSITENBHOM MOATOTOBKU CTYIEHTOB IO TeMe: B kauecTBe caMOCTOATENbHON
paboThI peioiaraeTcs BhIMOIHEHUE JOMAITHUX 3aJaHUH 110 TEKYILIEMY KOHTPOJIIO, TOATOTOBKA
K [IPaKTUYECKUM 3aHATHSIM.

Tema 4 Henpepvignocmo ¢hyHxyuu.

Copepxanue TeMbl: HenpepbIBHOCTh QYHKIIMH B TOUKE; HEIIPEPHIBHOCTh HA UHTEPBAJIE U
OTpe3Ke; OJHOCTOPOHHSS HENPEephIBHOCTh; TOYKU pPa3pblBa W UX KIacCU(HKalMs; CBOMCTBa
(GyHKIMH, HEeNpephIBHBIX B TOUKE; apU(PMeTHUECKHE ONlepalliy HaJl HEMPEPhIBHBIMU (DYHKIIMSIMH;
HEMPEPbIBHOCTh CJIOXHOM (DYHKLMHU; HENPEephIBHOCTh OOpaTHOM (YHKIMM; HENpPEepBIBHOCTh
OCHOBHBIX 3JIEMEHTApHBIX (YHKIUH; TeopeMbl O (YHKUUSAX, HEMPEPHIBHBIX Ha OTPE3KE;
paBHOMEpHasi HENpPepbIBHOCTh (YHKIMM Ha MHOXXECTBE, TeOpeMa O paBHOMEpPHOU
HENPEPhIBHOCTH HEMPEPHIBHON (PYHKIINK HA OTPE3KE.

@®opMbl U METOABI MPOBEACHUS 3aHATUN MO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
texnosioruu: CtaHmapTHasl.

Bunbl caMocTOATENBHONM IOATOTOBKU CTYACHTOB 110 TeMe: B kauecTBe caMoCTOATEIbHON
paboTHI peIIoIaraeTcs BHIMOJIHEHNE JOMAIIHUX 3a/1aHui 110 TeKyIIeMy KOHTPOJII0, TOJIT0TOBKa
K IPaKTUYECKUM 3aHATHSIM.

Tema 5 [ugppepenyuanvroe ucuucienue pyHkyuti 0OHOU nepemeHHol.

Copepxannie TeMbl: IlpomsBogHass ¢QyHKIMH, €€ TE€OMETPUYECKUH M MEXaHUYeCKHUH
CMBICT; OIpEJeNICHUEe IPOM3BOJHON depe3 Mpenel; ypaBHEHHE KacaTelIbHOW W HOPMAJH;
muddepenimpyemMocts QYHKIMU U €€ CBA3b C HEMPEPHIBHOCTHIO; MPOU3BOJIHBIC OCHOBHBIX
DNIEMEHTAPHBIX (YHKIMA; npaBuia TUQQepeHIIMpPOBaHNs; MPOU3BOAHAS CIOXKHOW (YHKIUH;



pou3BOIHAS 00paTHOW (DYHKIMH; POU3BOJHBIE BBICIIUX MOPSAKOB; TuddepeHuan GyHKINY,
€ro reoOMETPUUYECKUIl CMBICI M CBOICTBa; mpuMeHeHue auddepeHnnana Kk NpuOIMKEHHBIM
BBIYUCIICHHSIM; TEOPEMBI 0 TuddepeHrpyeMbx GyHKusax (Teopemsl Depma, Poms, Jlarpanxa,
Komm); npasuno Jlonuranst aast pacKpbITHs HEONPEAENEHHOCTEH; HUCCiIeoBaHUEe (YHKLUUN C
MOMOIIIBIO MPOU3BOAHON (BO3pacTaHue W yObIBaHUE (YHKLUUH, KPUTEPUH MOHOTOHHOCTH);
9KCTpeMyMbl QYHKIMU (HEOOXOIMMOE U JOCTATOYHOE YCJIOBUS); TOUKH Iepernda; acCUMIITOTHI
rpaduka GyHKINHU; CXeMa MOJTHOTO UCCIe0BaHMs (DYHKIIMH U TIOCTPOCHUS rpaduka.

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, NpPUMEHsieMble 00pa3oBaTEIbHbIE
texnosioruu: CrangapTHasi.

Bunsl camocToATeNbHOM MOATOTOBKY CTYACHTOB 110 TeMe: B kauecTBe caMOCTOSITEIbHOM
paboThI peoIaraeTcsi BHITOIHEHNE TOMALTHUX 3aJaHHH 10 TEKYIIEeMy KOHTPOJIIO, TOJrOTOBKA
K IPAKTUYECKUM 3aHATHSIM.

Tema 6 Ilpumenenue oughghepenyuanvro2o ucuucieHus K UCCie008aHur0 GYHKYuU u
nocmpoernus epagura QynKyuu.

Copepxanue Tembl: O0nacTb onpesesieHus U 00JacTh 3HaYeHUH QYHKIIUU; UCCIIeI0BaHUE
(GYHKIIMY Ha Y€THOCTh, HCYETHOCTh, IEPHOANIHOCTD; HAX0XKICHUE TOUYEK IepeceueHus rpaduka
C OCSIMH KOOPJAMHAT; WHTEpBaJbl 3HAKOMOCTOSHCTBA; AaCHUMNTOTHI rpaduka (QyHKIUU
(BepTHKaJIbHBIC, HAKJIOHHBIC, TOPU3OHTAIBHBIC); HEOOXOAUMOE U JOCTATOYHOE YCJIOBHS
JKCTpEMyMa; HWHTEpBallbl MOHOTOHHOCTH (BO3pacTaHuE M YOBIBaHHE); TOYKH HKCTpEeMyMa
GyHKIMHM; HCCIeIOBaHUE (YHKIMM Ha BBITYKJIOCTh W BOTHYTOCTh, TOYKH Ieperuda
HEo0X0UMOe yCJIoBHE Teperuda; olIas cxema MOJIHOTO UCCIeNoBaHus (PyHKIMU; TOCTPOSHUE
rpaduka QyHKIIMH C HCIIOIH30BAHUEM PE3YJIbTATOB UCCIICIOBAHMS; HAX0XKICHUE HAUOOIIBIIIETO U
HAaUMEHBIIIETO 3HAUYCHUIN (PYHKIIMU HA OTPE3KE.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa3oBaTeIbHBIC
texHojoruu: CTaHaapTHas.

Buael caMocToATENbHOM MOATOTOBKH CTYICHTOB MO TeME: B kaduecTBe caMOCTOSATENbHOM
paboThI MpeoaraeTcs BHIMOJIHEHNE JOMAIIHUX 33/IaHUi 110 TeKYyIIeMy KOHTPOJIIO, TOITOTOBKA
K IIPAKTUICCKUM 3aHSATHSIM.

Tema 7 Qupghepenyuanvruoe ucuucienue hynkyuii HeCKOJIbKUX NePEMEHHDBLX.

Conepxanue Tembl: [loHsTHE QYHKIIMHM HECKOIBKUX MTEPEMEHHBIX, 00JIaCTh ONpeIeIeHHS
U rpaduk; JUHUM ¥ MOBEPXHOCTU YPOBHS; MpEAEN U HENPEPbIBHOCTh (PYHKIIMHM HECKOJIBKHUX
NIEPEMEHHBIX; YaCTHBIE IIPOU3BOJHBIE NIEPBOIO MOPAJKA U UX N€OMETPUYECKHUI CMBICII; MTOJIHOE
npUpalieHue U MoyHbl nuddepennuan QyHKINH, €ro CBA3b C YaCTHBIMHM NPOU3BOAHBIMH U
NpUMEHEHHE K NMPUOIDKEHHBIM BBIYUCICHUAM; AU(dEepeHIupyeMOoCTh (YHKIUU HECKOJIbKUX
NEPEMEHHBIX, HEO0OXOJMMOE U JOCTAaTOYHOE YycioBUS JUG(EepeHIUPYEMOCTH; YacTHbIE
IIPOU3BOJHBIE BBICIIMX IOPSJIKOB, TEOpEMAa O PAaBEHCTBE CMEIIAHHBIX ITPOU3BOJHBIX;
IIPOM3BOJHAS 110 HANPABICHUIO U IPaJueHT (PYHKIHNU, UX CBOMCTBA U T€OMETPUUECKUN CMBICI;
KacaTeJbHasl INIOCKOCTh M HOpMaJlb K OBEpXHOCTH; hopmya Teitnopa s pyHKIUN HECKOIBKUX
NEPEMEHHBIX; IKCTPEMYMbl (YHKIIMM HECKOJIbKMX MepeMEHHBIX (0€3yCIOBHBIH 3KCTPEMYM),
HE00X0/IMMOE U JIOCTaTOYHOE YCIIOBHS; YCIOBHBIN 3KCTpEMyM, METOJ] MHOXKUTeNel Jlarpanxka;
HaXO0X/eHWEe HauOOJbIIEr0 ¥ HaMMEHBIIET0 3Hau€HUN (YHKIHMH B 3aMKHYTOM OrpaHUYEHHOM
o0nacTH.

@®opMbl 1 METOJbI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TexHojoruu: CtanaapTHas.

Buael caMocToATENbHOM MOATOTOBKH CTYAEHTOB MO TeME: B KauecTBe caMOCTOSITEIbHON
paboThI peroIaraeTcsi BHIIOIHEHNE IOMATHUX 3aJaHUH 110 TeKyIeMy KOHTPOJIIO, IOJrOTOBKA
K IPaKTUUYECKUM 3aHSATHSIM.

Tema 8 Mooyaw Vk Education.



Copepxanne Tembl: @OpMUpPOBaHUE ammapara, HEOOXOAUMOro JJIs aHalKu3a JAHHBIX U
MOCTPOCHHUS MOJIETIE MAITMHHOTO 00YYEeHHUS.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TexHoyioruu: JlucranmuonHas mocpeactBom miatdopmel https://education.vk.company/.

Bugel camocTosiTENbHOW MOATOTOBKM CTYAEHTOB 10 Teme: M3ydeHue Kypca u
MPOXOXKIACHHUE TECTOB.

5 Meroauyeckue YyKa3aHusl AJs1 OOYYAIOIIMXCS MO0 HU3YYEHMI) W Ppeau3anuu
AUCHHUIJIMHBI (MOZYJIs1)

5.1 MerToanyeckue peKOMEHIANUH O0YYalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOATEILHOI PadoThI

VYcnemHoe OCBOGHME MaTeMaTHYECKOIo aHajau3a TpeOyeT CHUCTeMAaTU4ecKoM paloTsl,
COYCTAOIIECH IOCEIICHHUE JICKIUMNA U IPAKTUYECKUX 3aHATHUH C PErysipHOM CaMOCTOATEIBbHOU
noaroToBkoil. OCHOBOHM M3y4eHHUsl Kypca SIBJISETCS HE MEXaHHYECKOe 3ayduBaHUE (QopMmyll, a
MMOHMMAaHHE JTOTHKY MaTeMaTUYEeCKUX ITOHATHIN N UX B3aMMOCBS3EH.

IIpu paboTe C JIEKUMOHHBIM MaTEpUaTIOM PEKOMEHIYETCS BECTH CTPYKTYPHUPOBAHHBIN
KOHCIIEKT, (PUKCUPYS OTpeAeeHus, (GOPMYITHUPOBKH TEOPEM H IIPHUMEPHI, a TAKXKE CBOCBPEMEHHO
IIPOSICHATH HEMOHATHBIE MOMEHTHI Yy mpernonaasarens. [IoAroToBka K MpakTUYECKUM 3aHATUAM
IIPEIII0JIaraeT NPeaBapUTEIbHOE O3HAKOMIICHUE C TEOPUEH IO TEME U CAMOCTOATENBHOE PEILICHUE
0a30BbIX 3a7a4 JUIsl OTPAOOTKU HaBBIKOB BBIUMCIICHUI.

CamocrosArenbHass paboTa BKJIIOYAET H3YYEHUE TEOPETHYECKOrO Marepuana o
y4yeOHMKaM, BBIIIOJHEHHE JOMAIIHUX 33JaHUi ¢ HOAPOOHBIM O(OPMIIEHHEM pelIeHUul Hu
MMOATOTOBKY K KOHTPOJbHBIM MCPOIIPUATHAM.

IIpy mOAroTOBKE K 9K3aMEHY MM 3a4€Ty BaXXKHO CUCTEMATHYECKU ITOBTOPATh MaTepuai B
TCYCHHUEC CEMECTpaA, YACIIAA 0co00€ BHMMAaHUE MMOHMMAHHUIO KJIIOYEBBIX ITOHATHH U METO4aM HX
IpUMEHEHHs. Paspemaercs HCNOIb30BaTh MATEMAaTUYECKME IAKEThl Ul BU3YaJIU3allUA U
IMPOBECPKHU pemeHHﬁ, HO OHH JOJDKHBI OCTaBaTbCsd BCIOMOIaTCIbHBIM HWHCTPYMCHTOM, HE
3aMEHSIOIIHUM CaAMOCTOSTEIbHOTO BBIIIOJHEHUS 3a1aHUM.

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs JJs JMI C OrPAHUYEHHBIMH BO3MOKHOCTSMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HEOO6XO0IMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUIL C OTPAaHUYEHHBIMH BO3MOKHOCTAMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0y4arOUIerocs) npeaocTaBisieTcs yueoHas
uHOpMalKs B JOCTYIHBIX (pOpMax C yU€TOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIs JIUI] C HApYLIEHUSIMU 3pEHUSI: B Ie4aTHOM popme yBennyeHHbIM MpUudTOM; B hopme
JIEKTPOHHOIO  JOKYMEHTAa; UHIVBUAYAJIBHBIE  KOHCYJbTAlUM  C  IPHUBJICUYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUsI, KOHCYIbTALIUH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popmMe 3IeKTPOHHOTO IOKYMEHTA;
WHAMBUAYaJIbHbIE KOHCYJNbTAlMM C TPUBJICUYEHUEM CYpAONEPEBOIUNKA; HHIUBUAYAIbHbIE
3a/1aHusl, KOHCYJIbTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OMIOPHO-JIBUTATEILHOTO afnmapara: B ne4atHoii oopme; B popme
JIEKTPOHHOI'O JOKYMEHTA; MHINBUyaJIbHBIE 3aJJaHUs, KOHCYJIBTALlUU U JIp.



6 MOoHI OLIEHOYHBIX CPEICTB JI MPOBeIeHUs TeKYIIero KOHTPOJISA U MPOMEKYTOYHOM
arTecTalMU O0YYAOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mns arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAaHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs II0
JUCHUTUTMHE (MOAYIIO) cO37aHbl (POH/IBI OIICHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33 JaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHMA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKHU 3HAHHUH, YMEHUH, HABHIKOB
U XapakTepusymomme odTanbl  (opMHpPOBaHUS KOMIICTEHIMH B  IPOIECCE OCBOCHHUS
00pa3oBaresibHON MpOrpamMMmBbl, ripeacTaBieHsbl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecnevyeHne TUCIUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. Maremaruueckuii ananu3 : yueoHoe mocobue / O.1. Boponun, B. A. XKynero, C. M.
HemunoB [u ap.]. ; mox pen. A. M. Ilonosa. - Mocksa ; Bonorna : Uadpa-Umxenepus, 2024. -
224 ¢. - ISBN  978-5-9729-1720-4. - Tekcr : oanekrponneid. - URL:
https://znanium.ru/catalog/product/2171787 (nara obpamenus: 31.05.2026)

2. lllepmnues, B. I'. Maremarnueckuii ananus : yaeoHnoe mocooue / B. I'. IllepuraeB. —
Mocksa : UH®PA-M, 2023. — 288 c. — (Bricmiee oOpaszoBanue: bakamaspuar). - ISBN 978-5-
16-005488-9. - Tekcr : anexrponnsiid. - URL: https://znanium.ru/catalog/product/1911157 (nata
obpamienns: 31.05.2026)

7.2 Jlonoanumensvhasa numepamypa

1. JlesxoB, C. B. Marematnueckuii ananus. Ilpaktukym : yueOHoe mocobue / C. B.
JlessixoB, I'. M. lymckuii. — HoBocubupck : HI'TY, 2022. — 72 c¢. — ISBN 978-5-7782-4714-
7.— Texkcr: osnexkrpoHHsbiii / Jlanb : s1mekTpoHHO-OMONMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/306230 (mara oOpamenus: 25.05.2026). — Pexxum poctyma: s
aBTOPH3. M1OJIb30BATENEH.

2. Maremarndeckuii aHam3 : yaeOHO-MeToanueckoe nmocoome. — Cankt-IletepOypr :
CII6I'YT um. M.A. bonu-bpyesuua, 2024 — Yacts 1 : Matematnueckuit ananus — 2024, — 125
c.— Texkcr: o»nextponHslii// JlaHp : >31eKkTpoHHO-OMONMOTeuHas cuctema. — URL:

https://e.lanbook.com/book/426179 (mata oOpamenus: 25.05.2026). — Pexum poctyma: ans
aBTOPH3. NIOJIb30BATEIICH.

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6KII04an npogeccuonanvhvle 06a3vl OAHHLIX U UHDOPMAUUOHHO-CRPABOUHDIE
cucmemsl (npu HeoOX00UMOCmUL):

1. DnexrponHOo-OnMbHOTEeYHas cucteMa "ZNANIUM.COM"

2. DnexTpoHHO-OMOMMoTeyHas cucrema "JIAHB"

3. Open Academic Journals Index (OAJI). [Ipodeccronanbuas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

4. Ilpesunentckas Oubmuoreka uM. b.H.Enpumna (6a3a maHHBIX —pazIUYHbBIX
npodeccunoHanbHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/

5. Hudopmanmonno-crnpaBoynas cucrema "Koncynprant Ilmoc" - Pexum noctyma:
http://www.consultant.ru/



8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYNIECTBJIEHHH 00pPa30BaTeJbHOIO
npoiecca no JMCUMIVIMHe (MO1YJ/II0), BKJIIOYasi lepevyeHb MPOrPaMMHOI0 odecredeHnst

OcHOBHOE O6ODVI[0BaHI/IeZ

e [IpoekTop
[IporpaMMHoOe obecrieyeHue:

o Office
o PDF Creator
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