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I. AHHOTAUA
1. Heapb 1 3axa4M AUCHMIIMHBI
Iembro OCBOCHUS JVCLUTLINHBI SBIIACTCSA (dbopMupoBaHue
CUCTEMATU3UPOBAHHBIX 3HAHWI, YMEHUA W HAaBBIKOB B OOJACTH 3JIEMEHTapHOU
MaTE€MaTHKH.

3agauu JUCLUILIVHBIL:

o 0000ImIeHNEe U CcUCTeMaTH3alus 3HaHWM 10 OTAEIbHBIM pa3zjesiaM

IIKOJIBHOTO KypCa;

o 3AKpEIUICHUE YMEHUMN U HABBIKOB PEIICHUS OCHOBHBIX THUIIOB 3a/1a4;
o (bopmMupoBaHHE YMEHHUS OCYIIECTBIIATH MOMCK PEUIEHUS] HECTAaHAAPTHBIX
3a/1a4 ¥ 3a7a4 [MOBBIIIEHHOTO YPOBHS CJIIOKHOCTH.

2. Mecro mucuumiiuebl B crpykrype OOII

JlaHHas TUCLMIUIMHA OTHOCUTCA K paszzeny «MaTtemaTudeckuin» o0s3aTenbHON
yacTtu O0ka 1. JIJi1 yCHemHOro ycBOEHUsl Kypca HEOOXOIUMbI 3HAaHUSI OCHOBHBIX
pa3/IesIoB KOJBbHOW MATEMATUKH, a TAK)KE HABBIKW PELICHUS 3a4a4.

JucuuninuHa HeoOXoAuma JJisl 3aKpeIyIeHHs] OCHOBHBIX CBEICHHM Kypca
IIKOJIbHOM MaTe€MaTWKU U HeoOXoauma ISl JajJbHEWIIEro U3y4eHHs HUCUUILINH
«MaremaTruecKkoro» pazaena.

3. O0beM JUCHMILIMHBI: 2 3a4eTHBIX CIWHHIIBI, 72 aKaJeMHUYECKHX dYaca, B
TOM YHMCJIe:

KOHTAKTHAA ayJAUTOPHAas padora: npakruueckrie 3ausaTus 30 4acos;

KOHTAKTHAsl BHEAYJMTOPHAsi padoTa: KOHTPOJb CaMOCTOATENbHOM padboThl 0
4acoB, B TOM yucJe Kypcosas padota 0 yacos;

caMocTosiTe/IbHAasE padora: 42 yaca, B TOM YHCie KOHTPOJIb () 4acoB.



4. IlnanupyemMsble pe3y/bTaTbl 00y4eHHS O JUCHUILVIMHE, COOTHECEHHBIE C

IVIAHUPYEMBIMH peE3yjabTaTaM 0CBOCHUN Oﬁpa3OBaTeJILHOI7[ MporpaMmmasl

[Inanupyemble pe3ysIbTaTbl OCBOCHUS
00pa3oBaTeNbHOM POrpaMMBI
(bopmupyemMbIe KOMITETECHITHN)

[Inanupyemble pe3yabTaTbl 00yUEHUS 110 AUCLUILUIMHE

Ykaszvieaemes ko0 u naumenosanue
KomnemeHyuu

TIpusoosimes unouxkamopvl 00CMudICeHUs.
KOMNemeHyuu 8 COOmeemcmsuu ¢ y4eOHbIM Ni1aHOM

OIIK-1 CriocoGen mpuMeHSTh
(GyHIaMeHTaJIbHbIE 3HAHUSI, [1OJyYEHHbIE
B 00J1aCTH MaTeMaTHYECKHUX U (HJIIH)
€CTECTBEHHBIX HayK, M UCIOJIb30BATh X
B IPO(eCCHOHATILHOMN IEATEIILHOCTH

OIIK-1.1 3HaeT OCHOBHEBIE MOJIOKEHUS U KOHIIEIIIINN
MaTeMaTUYECKUX U €CTECTBEHHBIX HAyK

OIIK-1.2 Pemaer THIOBBIE MaTeMaTUYECKHE U
€CTECTBEHHOHAYYHbIC 33/1a41
OIIK-1.3 PaGoTaer co
MaTEMaTUYECKUMU  MOJEIIMU
poeCCUOHAIBHBIX 3a]1a4

CTaHAAPTHBIMU
IIpU  pELICHUU

5. ®opma NPOMeKYTOUHOI ATTECTAIMYU M CEMECTP MPOXO0KIEHUS

3auer, 1 cemectp

6. SI3bIK MpenogaBaHUs PYCCKUil.

I1. Conep:xanne QUCHMILIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3aesiam) ¢

YKazaHuEM OTBCIACHHOI'0 Ha HHX KOJUYECTBA aKAAEMHUYCCKHUX YaCcOB M BUI0B

YUeOHBbIX 3aHATUH

VYyeOHas nporpamma — Bceero KonTakTHas pabora (dac. CamocTosr
HaMEHOBaHME pa3/iesioB U | (dac.) Jlexuuu o w eJIbHas
TeM % g S pabora, B
o E = é TOM 4HCIIe
= = q'é > Kontpons
%3 ® o (4ac.)
& € S@
= 2 EE
=73
Beero | Bru. | Beero | Bru. | § 3 §
MPaKT IpaKkT | 2 :
o~
UYeCcK MHeCK | 4.
as as z 5
2 S
IIONITO [ONro | =4 g
TOBKa TOBKA
Pemrenne  panumoHaIbHBIX 4 0 0 2 0 0 2
HEPaBEHCTB.
Hppanmonanbusie 8 0 0 4 0 0 4
ypaBHEHMs U HEPaBEHCTBA.
[TokazaTenbHble ypaBHEHHUS 8 0 0 4 0 0 4
Y HEpaBEeHCTBA.




Jlorapudmuueckue 7 0 0 4 0 0 3
YpaBHEHHUS U HEPABEHCTBA.

[IpeobOpazoBanust rpapuko | 10 0 0 4 0 0 6
byHKIHA. I'paduueckuii

METO/I.

Tpuronomerpuyeckue 6 0 0 2 0 0 4
ypaBHEHUS U HEPABCHCTBA.

OO6parnbie 5 0 0 2 0 0 3
TPUTOHOMETPHUYECKUE

byHKIHH.

Meton MaTeMaTUYECKOI 6 0 0 2 0 0 4
WHIYKIIUH.

KomOunatopuka u OUHOM 6 0 0 2 0 0 4
HeroToHa.

[IpousBognas U ee 6 0 0 2 0 0 4
MIPUMCHCHHE.

[IpumeneHnue KoopJauHAT U 6 0 0 2 0 0 4
BEKTOPOB K PEIICHHUIO 3a/1a4.

UTOI'O 72 0 0 30 0 0 42

III. O0pa3oBaTe/ibHbIE TEXHOJIOT UM

VYueOHast mporpamma —
HAaMECHOBAHHE PA3JIEIIOB
TEeM (8 cmpocom
COOMBEMCmauU ¢ pazoeiom
11 PI1]])

Bun 3anarus

O6p830BaTeJIbHBIC TCXHOJIOI'MHN

Pemenue
HEPABEHCTB.

palMOHAIBHBIX

[IpakTrueckue 3aHATUS

Pemenue 3anau

HppaumnoHanbHble ypaBHEHUS
Y HEPaBEHCTBA.

[IpakTrueckue 3aHATUS

Pentenue 3amau

[TokazaTenbHble ypaBHEHUS U
HEPABEHCTBA.

[IpakTrueckue 3aHATHS

Pentenue 3amau

Jlorapudmuueckue IIpakTnueckue 3anatus | Pemenne 3amau
YpaBHEHUS] U HEPABEHCTBA.

[IpeobOpazoBanus rpaduxoB | [Ipaktuueckue 3anarust | Pemenue 3amau
GbyHKIHi. I'padpuueckuit

METOJI.

Tpuronomerpuyeckue ITpakTnueckue 3ansatust | Pemenne 3anau
YpaBHEHHUSI U HEPABEHCTBA.

ObpaTHble IIpakTnueckue 3anatus | Pemenue 3amau
TPUTOHOMETPUYECKHE

GyHKIUH.

Meron Marematuueckon | [Ipaktrueckue 3aHATHSA Pemenue 3anau
WH]TYKITAH.

KomOunatopuka wu OunHoMm | [lpaktuueckue 3anstus | Perenue 3amau
HeroToHa.

IIponsBonHas U ee | IIpaktnueckue 3anarua | Pemenue 3agau
IPUMEHEHHUE.

[IpumeHeHne KOOpIMHAT H
BEKTOPOB K PEIIEHHIO 3a/1a4.

HpaKTI/IquKI/IC 3aHATUA

Pemenne 3anau




IV. OueHouynbie  Marepuajdbl A  NPOBEACHUA  TeKywled H
MPOMEKYTOUYHOM aTTeCTAUN
OIIK-1 Cnocoben npumMeHsTh (hyHIaMEHTAIbHBIC 3HAHUS, MTOJyYeHHbIE B 00JIaCTH
MaTeMaTUYeCKuX U (WJIM) €eCTECTBEHHbIX HAyK, W HCIOJb30BaTh UX B
npodecCUOHaNbHOM eI TeIbHOCTH
OIIK-1.1 3HaeT OCHOBHBIC TMOJOXEHUS W KOHILEMNIMU MATEeMATUYECKUX U
€CTECTBEHHBIX HAYK
OIIK-1.2 Pemaet THNoBbIE MATEMAaTHYECKHE U €CTECTBEHHOHAYYHBIE 3a/1a4
OIIK-1.3 Pabotaer co CTaHAAPTHBIMU MAaTEMaTUYECKUMHU MOJEISMU IpHU
perieHun npodeccuoHaIbHBIX 3a/1a4

Jns Tekyue arrectaiuu (B mucbMeHHOU hopme):

1. C nomompio  npousBoaHol | IIpoBeneno monmHoe wuccinenoBaHue (QYHKUUMM U

uccienoBarh GYHKIHIO U MOCTPOUTH €€ | MPAaBUIILHO MOCTPOEH rpaduk — 6 OasioB.

rpaguk: HccnenoBanue npoBeleHO — MOJHOCTBIO, Ipaduk
() X OTCYTCTBYET — 3 Gasuia.
yx) = 2
I+x I'padux mocrpoen ¢ ommbdkamu — 2 Gasia.
P(x) = I'padux orcyrcTByeT mim nocTpoeH HeBepHo — 0
3
1+x°
4 OaJIoB.
Yy (x ) =X+ T
X
x+2
y(x) = -
x> -9
2. JlokaszaTb, 4TO Nmeercs moiHOE BEpHOE M APryMEHTHUPOBAHHOE

21224324 4+n® = n(n+1)2n+1) . petenue —4 Ganna.

6 [TpuBOAUTCA pelIeHHE ¢ TPYObIMH OIIMOKAMH — 2
3. Pemth HepaBEeHCTBO G,
2
x* —=7x|+10 <0 Pelenye OTCyTCTBYET UM OHO HeBepHOE — () GalIoB.
x* —6x+9

4. PelunTh HEPABEHCTBO

\/3x2 +5x+7—\/3x2 +5x+2>1




V. Y4eOHO-MeTOqMYecKoe U HH(POPMALMOHHOE o0eciedeHne JUCHUILIHHbI
1) Pekomenayemas muteparypa

a) OcHOBHas JIUTEpaTypa:

1. AntoHOB, B. . DnemenTapHas matemaTKka sl IEPBOKYPCHUKA: ydeOHOE
nocobue / B. . Antonos, @. 1. Konenesuu. — Cankr-Ilerepoypr: Jlans, 2022.
— 112 ¢. — ISBN 978-5-8114-1413-0. — Texkct: anexTpoHHbIl // JlaHb:
ANEeKTpOHHO-OuOIMoTeunas cucreMa. — URL: https://e.lanbook.com/book/211151
2. Marematuka: B 2 1. Tom 1: yue6Hoe nocodue / C.I'. Kanwneii, B.B. Jlecun,
A.A. TIpokodnes. - Mocksa: KYPC, 2017. - 352 c. - (bakanaBpuar). - ISBN 978-
5-906818-10-2. - Pexxum nocryma: http://znanium.com/catalog/product/1017102

3. Marematuka B mpuMmepax M 3agadax: yueOHoe nocodue / O.M. Jlertspena,
JLH. Xypb6enko, I'.A. Hukonona [u 1p.]. — MockBa: UHOPA-M, 2021. — 372 c.
— (Bpicmiee o6pazoBanue: bakanaBpuat). - ISBN 978-5-16-011256-5. - Tekcrt:
anekTpoHHsbIi. - URL: https://znanium.com/catalog/product/1588756

4. Marematuka: yueoHoe mocodue: B 2 . Tom 2 / C.I'. Kanbneii , B.B. Jlecun ,
A.A. Ilpokodres. - MockBa: KYPC, 2017. - 368 c. - (Boicuiee oOpazoBaHue:
bakanaspuar). - ISBN  978-5-905554-23-0. -  Pexum  gocryna:
http://znanium.com/catalog/product/1017103

0) JononHuTensHas JMTEepaTypa:

1. YT1kun B.b. Marematuka u undopmaruka: yueoHoe nocooue / B.b. Y1kuH,
K.B. bannun, A.B. PykocyeB; mox ob6m. pen. B.b. Ytkuna. - 4-e uzn. - M.:
N3patenscko-Toproeast kopnopamust «lamkoB u K°», 2018. - 468 c.: un. -
bubnuorp. B kH. - ISBN 978-5-394-01925-8; [OnexTpoHHbIii pecypc]. - Pexum
noctymna: http://biblioclub.ru/index.php?page=book&id=573148

2. 3amoxuna H.B. Marematuka u wuHpopmatuka. PemieHwe JOruko-
MO3HABaTENbHBIX 3a7a4: ydeOHoe mocobue / H.B. 3agoxuna. - M.: FOHUTU-
JHAHA, 2017. - 128 c.: un. - buba. B kuH. - ISBN 978-5-238-02661-9;
[DneKkTpOoHHBIN pecypcl]. - Pexxum JIOCTyma:
http://biblioclub.ru/index.php?page=book&1d=683480

2) IIporpammHoe obecrieueHne

KomnbrorepHblii kjaace paky/abTeTa NPUKIATHON MaTeMaTHKU U KuOepHeTnkH Ne 46
(170002, TBepckasi 001., r.TBepb, CaoBblii mepeyJiok, a1.35)

Adobe Acrobat Reader DC - Russian O€eCILIaTHO

Apache Tomcat 8.0.27 OecIuIaTHO
l'ocynapcTBeHHBIM KOHTPaKT Ha IIOCTaBKY
Cadence SPB/OrCAD 16.6 JIULEH3UOHHBIX TPOrpaMMHBIX MpoayktoB 103 -

I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OecCIUIaTHO

Google Chrome OecriaTHO



https://e.lanbook.com/book/211151
http://znanium.com/catalog/product/1017102
http://znanium.com/catalog/product/1017103
http://biblioclub.ru/index.php?page=book&id=573148
http://biblioclub.ru/index.php?page=book&id=683480

Java SE Development Kit 8 Update 45 SeCIUIATHO
(64-bit)
JetBrains ~ PyCharm  Community SeCILIATHO
Edition 4.5.3
JetBrains PyCharm Edu 3.0 OecruiaTHO
\I;ai;;zlzr:vl;y Endpoint Security 10z AKkT Ha nepenauy npaB [1K545 ot 16.12.2022
Lazarus 1.4.0 OeCIuIaTHO
Akt mpenocraBienuss mnpas  MC00000027 ot
Mathcad 15 MO10 16.09.2011
Akt npenoctaBienuss mpaB  Ne Us000311 ot
MATLAB R2012b 25092012
MHuorogyHKIMOHaIbHbII
penakrop ONLYOFFICE GecrutatHoe | GecruiaTHo
I10
OC Linux Ubuntu 6ecrimatnoe 10 OecIIaTHO
MiKTeX 2.9 OeCIUIaTHO
MSXML 4.0 SP2 Parser and SDK OecIIaTHO
NetBeans IDE 8.0.2 OeCIuIaTHO
NetBeans IDE 8.2 OecIuIaTHO
Notepad++ OecIIaTHO
Oracle VM VirtualBox 5.0.2 OeCIUIaTHO
.. noroop Nel3918/M41 ot 24.09.2009 ¢ 3AO0
Origin 8.1 Sr2 «CO(I)TJPIaﬁH Tpeiin»
Python 3.1 pygame-1.9.1 OecIIaTHO
Python 3.4 numpy-1.9.2 OecriaTHO
Python 3.4.3 OecruiaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | GecrtaTHO
WCF RIA Services V1.0 SP2 OeCIUIaTHO
WinDjView 2.1 OecriaTHO
R Studio OecriaTHO
Anaconda3 2019.07 (Python 3.7.3 64-
bit) OecriaTHO

3) CoBpemeHHbIE TpodecCHOHaIbHBIC 0a3bl JaHHBIX W HH(POPMAIMOHHBIC

CIIPaBOYHBLIC CUCTCMbI

1. 9BC «ZNANIUM.COM» www.znanium.com,;

2. OBC «YHuBepcureTrckas 0udauoTeKka onyaiin» https://biblioclub.ru/;

3. 9BC «JIanub» http://e.lanbook.com.

4) Ilepeuenp pecypcoB MH(POPMAITMOHHO-TEICKOMMYHUKAIIMOHHOW ceTh «IH-
TEPHET», HEOOXOIUMBIX JIJIS1 OCBOCHUS TUCIIUTUTAHBI

1) Jdomamnss ctpanuna Yepuosoit H.W.
http://www.nsu.ru/mmf/tvims/chernova



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://www.nsu.ru/mmf/tvims/chernova

2) YepnoBa H.U. Teopus BepositHOcTeil: Yuebnoe mocooue/Cubl'YTU. -

HoBocubupck, 2009.—128 C.
http://www.nsu.ru/mmf/tvims/chernova/sibguti/tv-sibguti.pdf

3) YepHona H.1. Maremaruueckas CTaTUCTHKA! VYyebHoe
nocobue/Cubl'YTH.- HoBocubupck, 2009.— 90 C.

http://www.nsu.ru/mmf/tvims/chernova/sibguti/ms-sibguti.pdf

VI. Meroauyeckue MaTepHAJIbl [JIs1 O0yYalOIMXCA 10 OCBOEHMIO
JTUCIHHUILIMHBI
IIpumepHbIe 3a1a4u 1JIS 3a4eTAa:

1. N30o0pa3uth B KOOPAMHATHOW IUIOCKOCTH 3aJaHHBIE COOTHOIICHHS
MEK]ly IEPEMEHHBIMU X U ) :

o x+|x=y+]y,
e |y =lsinx|/

2. Tloctpouts rpaduku QyHKIUI:
° y=—x2+4|x|—5,

1+x

* y= )
X

[ ] y—;
x> =5x+6

. Pemuth ypaBHEeHHE \/x+2\/x—l +\/x—2\/x—1 =x-1

W

4. Pemnth ypaBHEHUE \/20 T \/20 X -6

X X

x? —7|x|+10
x> —6x+9

93]

. Pemuth HEpaBEHCTBO <0

6. PelInTh HEPABEHCTBO V3x® +5x+7 —3x% +5x+2 >1

2
7. Pemnth HEpaBeHCTBO 2 —5‘ <3

8. HaiiTu npoMexyTKh MOHOTOHHOCTH (DYHKLIUHU:
a. y(x)=e " —e™,

b. y(x)=x"e™,

C. y(x)=x+In1-2x),

d. y(x)=

@) 1+ x?
9. C nomouipto NPOU3BOAHON UCCAEA0BATh PYHKIUIO U IOCTPOUTH €€
rpaduk:
X

([ ] XxX) = ,

y(x) 1+ x?


http://www.nsu.ru/mmf/tvims/chernova/sibguti/
http://www.nsu.ru/mmf/tvims/chernova/sibguti/

x+2
x*-9°
10. Yucno 18 pa3dbuTh Ha Takue JABa CjaraéMbIX, 4YTOOBI CyMMa HX

* y(x)=

KBaJIpaToOB OblJIa HAUMEHBIICH.

1 l.HOKaBaTB, 9TO BCAKOC HCYCTHOC YHCIIO MOXHO IIPCACTABUTL B BHIC
Pa3HOCTH KBAAPATOB ABYX LCJIBIX YHUCCII.
n(n+1)  n(mn+1)(n+2)
= . .

12.Jloka3aTp, 4TO 1+3+6+...+

n(n+1)  n(n+1)(n+2)
< .
14. HaiiTi mpOMEeXyTKH MOHOTOHHOCTH (DYHKIUH:

X

a. y(x)=e " —e™,

13.loka3aTh, 4TO 1+3+6+...+

15.PemuTh HEpaBEHCTBO V37 +5x+7 —3x7 +5x+2 > 1

Baxnoil cocrapistoieid ganHoro paszaena PIIJ] sBasitoTcst TpeOoBaHust K
PEUTHHT-KOHTPOJIIO C yKa3aHUEM OaJuioB, paclpeeeHHBIX MEXIYy MOIYJISIMH U
BUJIaMH pabOThI 00yJarOIIUXCS.

MakcumanbHas cymma OayIoB o y4ueOHOMI JVCLUIUINHE,
3aKaHYMBAIOIIEHCA 3a4eToM, Mo uToraM cemecrpa cocrasisier 100 GamioB (50
06ayuioB - 1-it Mmonynb u 50 6amioB - 2-i MOIYJIb).

Crynenty, HaOpasiiemy 40 6ayjIoB U BBIIIE 110 UTOTaM pabOThI B CEMECTpE,
B DK3aMCHAIIMOHHOW BEIOMOCTH M 3a4CTHOW KHIDKKE BBICTABJISETCS OIICHKA
«3auteHo». CTyneHT, HaOpaBimi 10 39 6aJIJIOB BKIIOUUTENIBHO, CIAET 3a4eT.

Pacnipenenenne 6amioB Mo MOAYJSIM yCTaHABIMBAETCS MPEMOaBaTeIeM U
MOKET KOPPEKTUPOBATHCH.

MakcumanbHOE KOJMYECTBO 0ajuioB, KOTOPOE MOXKET OBITh TOJYyYEHO B
pe3yabTaTe OCBOCHMS AUCIUIUINHBI, cocTaBisieT 100 6armios.

[IpoBomuTcss 4 KOHTPOJBHBIX MEPONPHSITHS, paclpeneiieHue O0auioB MEXTY
KOTOpbIMU cocTaBiisieT 25/25/25/25. KouTponbHble paOOThl MPOBOAITCS B
MChbMEHHOH (hopme.

[IpumensieTcs clienyromas IKajga nepeBoga OamnoB B omeHku: or 40 mo 100
OaiToB

— 3a4yTeHo, MeHee 40 0aIoB — HE3aUTEHO.



VII. MaTepunainbHO-TEXHHYECKOe o0ecrevyeHue

Jlst aymuTopHO#M pabOThI

VYyeOnas ayautopus Ne 310

CanioBblil epeyok, 1.35)

(170002, Tsepckas 001., T1.TBeps,

HaGop yueOHoii Mebemnn, MesioBast JOCKa.

JIi1st caMoCTOATENEHOM pabOThI

[Tomemenune IS
CaMOCTOSITEITbHOM paboTsI
o0yJaromuxcs:

KomnbrorepHbiit KJ1acc
dakynprera TIPHUKJIATHOM

MaTeMaTHUKUd W KHOepHeTHKH No
46

(170002, TBepckas 0011,
r.Teepp, CanoBelli mnEpeyIoK,
1.35)

Komnerotep,
9KpaH,
IIPOEKTOP,
KOHJIULIUOHED.

VIII. Ceenenust 00 00HOBJICHMHU pado4eil mporpaMmMbl AUCHUILIHHBI

Ner.m. | OOHOBIEHHBIN pa3aen paboyeit | OmnucaHue BHECEHHBIX

mporpaMmbl JUCHHUTIIIMHBI N3MEHEHHUH

PexBU3UTEI TOKYMEHTA,
YTBEPAUBLIETO
U3MECHEHUS

AIW|IN|—




