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|. AHHoTanMa
1. Heapb 1 32124 AUCHMILIMHBI
Lenbro OCBOECHHS JTUCLHUTUIAHBI SIBJISIETCSI dbopmupoBaHue
CUCTEMATU3UPOBAHHBIX 3HAHWI, YMEHUA W HAaBBIKOB B OOJACTH 3JIEMEHTapHOU
MaTEeMaTUKH.

3agauu JUCLUILIVHBIL:

o 0000ImIeHNEe U CcUCTeMaTH3alus 3HaHWM 10 OTAEIbHBIM pa3zjesiaM

IIKOJIBHOTO KypcCa;

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

2. Mecto tuciuiuinHbl B cTpykrype 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
«MaremMaTnueckoro» paszaena.

3. 00beM QUCHMINIMHBI: 2 3aUYeTHBIX €IUHUIGI, /2 aKaJeMUYECKUX 4aca, B
TOM YHMCJIe:

KOHTAKTHAs ayIMTOPHasi pa0d0Ta: MPaKTUUECKUE 3aHATHA 45 4acos;

KOHTAKTHAsI BHeAyJAUTOPHAasi padoTa: KOHTPOJIb CaMOCTosITeNbHON padoTs! 0
4acoB, B TOM 4yucIe KypcoBas padota 0 yacos,;

camocTosiTeIbHAsA padoTa: 27 4acoB, B TOM YKCIie KOHTPOJIb () 4acoB.



4. Ilnanupyemble pe3yJibTaThbl 00y4eHHs 10 JUCHUILUINHE, COOTHECEHHBIE C

IVIAHUPYEMBIMH peE3yjabTaTaM OCBOCHUN Oﬁpa3OBaTeJILHOﬁ MporpaMmmabl

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

OIIK-1.1 3HaeT OCHOBHEBIE MOJIOKEHUSI Y 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. (I)opMa HpOMeH(yTOqHOﬁ aTTeCTallui 1 CEMECTP IMPOXOKACHUA

3auer, 1 cemectp

6. SI3bIK NpenoxaBaHus PyCCKU.

Il. Conep:xkanue TUCHMILUINHBI, CTPYKTYPHUPOBAHHOE M0 TeMaM (pa3jiejiamM) ¢

YKazaHuEM OTBCIACHHOI'0 Ha HHX KOJUYECTBA aKAAEMHUYCCKHUX YaCcOB M BUI0B
YUeOHBbIX 3aHATUH
YuebHas mporpamma — Bcero KonrakTtnas pabora (dac.) Camocro
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Pemenue paloHaIbHBIX 4 0 2 0 2
HEPaBEHCTB.
HppanmonansHbele ypaBHEHUS 8 0 6 0 2
Y HEpaBEHCTBA.
OKaszaTeJbHbIE YpaBHEHUS U
IT 8 0 6 0 2
HEPaBEHCTBA.
orapupmMuIecKue
JI 7 0 4 0 3
ypaBHEHHsI 1 HEPAaBEHCTBA.




[IpeoOpa3oBanusi  rpaduxos 10 0 6 0 4
hyHKIHIA. I'paduaeckuit

METOJ.

Tpuronomerpuueckue 6 0 4 0 2
ypaBHEHHS U HEPABEHCTBA.

OO6parnbie 5 0 3 0 2
TPUTOHOMETPHUYECKUE

byHKIHH.

Meton MaTeMaTH4eCKON 7 0 4 0 3
WHIYKIIH.

KomOunatopuka u OuHOM 7 0 4 0 3
HeroToHa.

[TpousBoaHas U ee 6 0 4 0 2
MIPUMEHEHHE.

[IpuMeHneHne KOOpAMHAT U 6 0 4 0 2
BEKTOPOB K PEIICHHIO 33/1a4.

UTOI'O 72 0 45 0 27

I11. O6pa3oBare/ibHbIE TEXHOJIOTHA

VY4eOHast mporpamma —
HAaMMCHOBAHHE PA3JICIIOB U
TEM (8 cmpocom
COOMEemcmeauU ¢ pazoeiom

\| PIL])

Bun 3anartus

OO0pa3oBaresbHbIE TEXHOJIOTUI

Pemenue
HEpPABEHCTB.

palMOHAIBHBIX

[IpakTrueckue 3aHATUS

Pemenue 3anau

HppauunoHanbHble ypaBHEHUS
Y HEPaBEHCTBA.

[IpakTrueckue 3aHATUS

Pemenue 3anau

[TokazaTenbHble ypaBHEHUS U
HEPABEHCTBA.

[IpakTrueckue 3aHATUS

Pentenue 3amau

Jlorapudmuueckue IIpakTnueckue 3anatus | Pemenue 3amau
YpaBHEHUs] U HEPABEHCTBA.

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

METO/I.

Tpuronomerpudeckue IIpakTnueckue 3ansatus | Pemenune 3apau
YpaBHEHUS U HEPABEHCTBA.

ObpatHbie [IpakTuueckue 3auatust | Pemenue 3ampau
TPUTOHOMETPUYECKHUE

GyHKIUH.

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

Kombunaropuka wu OunoMm | [IpakTuueckue 3ausitusi | Pemenue 3amau
HprotoHa.

[IpousBognas U ee | [Ipaktnueckue 3anatuss | Pemenue 3agau
MPUMEHEHHUE.

IIpumeneHne KoopauHAT H
BEKTOPOB K PEIICHHIO 3a/1a4.

HpaKTI/I‘-ICCKI/IC 3aHATUA

Pemenne 3anau




IV. Onenounsle Martepuajbl Ui NpPOBeleHHs  TeKylleidl ©
NMPOMEKYTOUYHOM aTTecTalNu
OIIK-1 Cnoco6en npuMeHsTh pyHAaMEHTaIbHbIC 3HAHUS, TTOTYYEeHHbIC B 00J1aCTH
MaTeMaTHYeCKuX U (WJIM) €CTECTBEHHBIX HayK, W HCIOJb30BaTh HUX B
npodeCCUOHAILHON JIeATEIbBHOCTH
OIIK-1.1 3Haer OCHOBHBIE TIOJIOKEHUSI M KOHICHIIMM MATEMaTHUYECKHX U
€CTECTBEHHBIX HAYK
OIIK-1.2 PemraeT TUIOBBIE MATEMATUYECKHUE U €CTECTBEHHOHAYYHBIC 3a/]a41
OIIK-1.3 PabotaeT cO CTaHAApPTHBIMH MaTEeMaTHMYECKUMHU MOJACISMHU IIPH
pelieHnu npodecCUOHAIBHBIX 3a/1a4

Jlns Tekyie arrectauu (B muchbMeHHON hopme):

1. C [IOMOILIBIO npousBogHoi | [IpoBeneHo monHoe wuccnenoBaHue (PyHKUIMU U

UCCIIeIoBaTh (DYHKIUIO U IMOCTPOUTH €€ | MPABHIILHO IIOCTPOCH rpaduk — 6 OaLIoB.

rpaduk: HccnenoBanne mpoBeNeHO — TOJNHOCTBIO, Tpaduk
y(x) = X OTCYTCTBYET — 3 Oasuia.
1+x? I'paduk mocrpoen ¢ ommbkamu — 2 Gaa.
y(x) = X - I'padux orcyrcTByer mmm moctpoeH HeBepHo — 0
1+X
4 OaIoB.
y(x) =x+ 2
X+2
Y =79
2. JlokazaTb, 4TO Hmeercss monmHOe BepHOE M apryMEHTHPOBAHHOE

124224324+ +n?= n(n+1)(2n+1) . petenue —4 Ganna.

6 [puBoauTcst pemenue ¢ TrpyOBIMH OMIMOKaMH — 2
3. Penmrh HEPaBEHCTBO Gaa.
2
x? —7|x+10 -0 Pelienne OTCYTCTBYET MIIM OHO HeBepHOE — ) GaIUIOoB.
x> —6x+9

4. PemmTh HEPaBEHCTBO

V3X2 45X+ 7 —/3x2 +5x+2 >1

V. YueOHO-MeTOU4YEeCKOEe U MHPOPMALIMOHHOE 00ecTieYeHue TUCHUTILTUHBI
1) PexomMeHayemas ureparypa

a) OCHOBHas IUTEparypa:



1. AntoHoB, B.M. DOnemeHTtapHas MaTeMaTuka Il [EPBOKYpPCHUKA
[DnexTpoHHBIN pecypc]: yueOHoe ocodue / B.M. Autonos, ®.1. Konenepuu. —

OnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2013. — 112 ¢. — Pexxum ngoctymna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=5701

2. bannun, K.B. Maremaruka: yuebnoe mocobue / K.B. bamnun,
B.H. bamnsikoB, A.B. Pykocyes. - M.: FOuutu-/lana, 2015. - 543 c. - bubnuorp. B
kH. - ISBN 5-238-00980-1; [DnextponHbIi pecypc]. - Pexum gocryna
3. Marematuka: B 2 1. Tom 1 : yaebnoe noco6ue / C.I'. Kanpreit, B.B. Jlecun,

A.A. Ilpokodbes. - Mocksa : KYPC, 2017. - 352 c. - (bakanaspuar). - ISBN 978-
5-906818-10-2. - Pexxum mocryma: http://znanium.com/catalog/product/1017102

4. Matemaruka : yaeobHoe nmocooue: B 2 1. Tom 2 / C.I'. Kanbneit , B.B. Jlecun ,
A.A. Tlpokodres. - MockBa : KYPC, 2017. - 368 c. - (Boiciiee oOpa3oBanue:
bakanaspuar). -  ISBN  978-5-905554-23-0. -  Pexum  gocrtyma:
http://znanium.com/catalog/product/1017103

0) JononHuTenpHas JMTEpaTypa:

1. MaremaTuka B mpuMmepax M 3agadax : yde6. mocoouwe / O.M. [ertspena,
JLH. XKypb6enko, I'.'A. HukonoBa, H.B. HukonoBa, C.H. HypueBa. — M. :
NH®PA-M, 2019. — 372 c¢. — (Bricmiee obpazoBanme: bakamaBpuar). - Pexxum
nocryma: http://znanium.com/catalog/product/989802

2. Y1kuH, B.b. Marematuka u undopmaruka : yaueoHoe nocodue / B.b. YTkus,
K.B. bannun, A.B. PykocyeB ; mox ob6m. pea. B.b. Ytkuna. - 4-e uzn. - M.:
N3patenscko-Toproeast kopnopamusi «Jlamkos u K°», 2016. - 468 c.: un. -
bubmuorp. B kH. - ISBN 978-5-394-01925-8; [DOnekTpoHHBIN pecypc]. - Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=453364

3. 3amoxuna, H.B. Marematuka u wuHpopmaruka. Pemenue noruko-
MO3HABATEIbHBIX 3anad: ydeOHoe mocooue / H.B. 3agoxuna. - M.: IOHUTHU-
HAHA, 2015. - 127 c.: wn - bubm B kH. - ISBN 978-5-238-02661-9;
[DNEeKTPOHHBIM pecypc]. - Pexum JOCTyIa:
http://biblioclub.ru/index.php?page=book&id=447155

2) IIporpammHOe obecrieueHne

KOMHLIOTepHBIﬁ KJ1accC Hepequb IporpaMMHOTO obecreyeHus (CO CBO6OI[HBIMI/I
dakynpreTa npukianHou | munensusmu): Adobe Acrobat Reader DC, Anaconda3 2019.07
MaTeMaTHKU u | (Python 3.7.3 64-bit), Apache Tomcat 8.0.27, Cadence
kubepHeTHk Ne 40 SPB/OrCAD 16.6, GlassFish Server Open Source Edition
(170002, Tsepckas 00:1., | 4.1.1, Google Chrome, IntelliJ IDEA, 11S 10.0 Express, Java
r.TBepb, Canoseiii | SE Development Kit 8 Update 191 (64-bit), JetBrains
Mepeynok, 1.35) PyCharm Community Edition 2019.2.1, Kaspersky Endpoint

Security mts Windows, Lazarus 2.0.12, MiKTeX, NetBeans
IDE 8.2, Notepad++ (64-bit x64), ONLYOFFICE Desktop
Editors 7.1 (x64), Origin 8.1 Sr2, Python 3.10.7, R for
Windows 3.6.1, RStudio Desktop, Visual Studio Community
2022, VLC media player, WinDjView 2.1, Unreal Commander
v3.57x64



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5701
http://biblioclub.ru/index.php?page=book&id=114423
http://znanium.com/catalog/product/1017102
http://znanium.com/catalog/product/1017103
http://znanium.com/catalog/product/989802
http://biblioclub.ru/index.php?page=book&id=453364
http://biblioclub.ru/index.php?page=book&id=447155

3) CoBpemeHHbIE TIPO)eCCHOHATBHBIE 0a3bl JAHHBIX W WH(POPMAIMOHHEIC

CIIPpaBOYHBIC CUCTCMBI

1. 9BC «ZNANIUM.COM» www.znanium.com;
2. OBC «YHuBepcurterckasi ouéamorexa onynaiin» https://biblioclub.ru/;
3. OBC «Jlanb» http://e.lanbook.com.

4) IlepedyeHp pecypcoB HH(POPMAIOHHO-TEJICKOMMYHHUKAIIMOHHOW ceth «MH-
TEpHET», HEOOXOIUMBIX JJIs1 OCBOCHUS TUCIIUTUTAHBI

1) Jlomamnss crpanuna Yepuosoi H.I.
http://www.nsu.ru/mmf/tvims/chernova
2) UepnoBa H.M. Teopus BeposiTHOCcTei: YueOHOoe mnocobue/Cubl’'YTU. -

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

3) UepHoBa H.N. Maremaruueckast CTaTUCTHKA: YyebHoe
nocooue/Cudl'YTU.- HoBocubupck, 2009.— 90 C.

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

VI. Merognyeckue Marepuajbl st O0y4YalOIUMXCA IO OCBOCHMIO
AU CHUTUINHBI
IIpumepHbIe 3a1a4M IS 3a4eTa’

1. I/I306paSI/ITB B KOOpHHHaTHOﬁ IINIOCKOCTH 3aJaHHBIC COOTHOIIICHUA
MCXKIY NCPEMCHHBIMU X U Y .

o x+[x=y+y,
o |y|=[sinx/

2. Tloctpouts rpaduku QyHKIIHI:
o y=-x"+4x-5,

1+X

[ ] y:—,
X

[ ] y:;
x> —5X+6

3. Pemuts ypaBHEHUE X+ 20X -1 +4/x - 2Jx-1 = x~1

4. Pemuth ypaBHEHHUE \/20+ X \/20_ X -6
X X

x> —7|x +10
5. PemnTh HEPABEHCTBO ————— <0

X°—6X+9

6. PeunTb HEPaBEHCTBO /3X° +5X+7 —+/3x? +5x+2 >1


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

7. Pemnth HEpaBEHCTBO

241 —5‘ <3

8. HaiiTi MpOMeKyTKM MOHOTOHHOCTH (DyHKIHH:
a. y(x)=e*-e?,

b. y(x)=x%e™,

C. y(X)=x+In(1-2x),

d. yx)=—2

y(x) 1+ x?
9. C nmomomipro MPOU3BOAHOM UCCICAOBATh (GYHKITUIO H IIOCTPOUTH €€
rpaduk:
X

[ ] X) = ,

y(x) 1+ x?

o« Y()=x+ g,
X

X+2
i y(X):X2_9

10. Yucno 18 pa3duTh Ha Takue JABa CJlaraéMbIX, 4YTOOBI CyMMa HX

KBaaApaToB OblIIa HAMMEHBIIIEH.

11.TToka3aThb, 4YTO BCSIKOE HEUYETHOE YHCIO MOXKHO IIPEJICTaBUTh B BHUJIE
pa3sHOCTHU KBaJApPaTOB ABYX LEJIBIX YUCEII.
n(n+1) n(n+1)(n+2)
= 5 )

12.]Jlokazatk, 4TO 1+3+6+...+

n(n+1) n(n+1)(n+2)
- - _
14. HaiftTi mpomMeKyTKHM MOHOTOHHOCTH (DYHKITHH:
a. y(x)=e*-e™,

13.Jloka3arp, 9TO 1+3+6+...+

15. PeInTD HEPABEHCTBO /3X° +5X+7 —+/3x? +5x+2 >1

MakcumanbHOE KOJMYECTBO 0ajuioB, KOTOPOE MOXET OBITh IMOJYy4eHO B

pe3yabTaTe OCBOCHUS AUCHUIUINHBI, cocTaisieT 100 Ganios.

[IpoBomuTcs 4 KOHTPOJBHBIX MEPONPUSTHS, pacupeneieHue O0auioB MEXIy

KOTOpbIMH cocTaBisier 25/25/25/25. KouTtposnbHble paOOTBHl MPOBOASTCS B

MUChbMEHHOH (hopme.

[Ipumensiercs cnemyromias Imkaida mnepeBojga OamioB B oreHku: or 40 mo 100

0aJIOB

— 3a4yTeHo, MeHee 40 0aIoB — HE3aUTEHO.

VIl. MaTtepuajibHO-TeXHH4YECKOe OOecreyeHne



Jlnis ayniuTopHOM paboThI

VYuebnas ayauropus Ne 310
(170002,
CanoBbIil mepeynok, 1.35)

Teepckas o00m1., 1. TBeps,

HaGop yueOHo# Mebenu, MenoBast JOCKa.

JIi1st caMoCTOATENEHON pabOThI

TTomemenue s | Komnbrorep,
CaMOCTOSITEIIbHOM paboThI | FKpaH,
oOyuaromuxcsi: MIPOEKTOP,
KommnsrorepHslii KJIACC | KOHAUIMOHED.
¢bakynbTera MPUKIIATHOM
MaTeMaTHUKU U KuOepHeTHKH No
40
(170002, TBepckas 001.,
r.Teepp, CanoBblii NEpPeEynoK,
1.35)
VIll. Cenenusi 06 00HOBJIeHHHU Padoyeii mporpaMMbl THCHUTLIAHBI
Ner.m. | OOHOBiEeHHBIN pa3aen pabdoyeit | OmnucaHue BHECEHHBIX PexkBu3UTHI TOKyMEHTA,
MPOTPAMMBI JTUCITUTUTHHBI W3MCHCHUU YTBEPAUBIIETO
W3MEHEHUs
1. Il. Conepxanne mucuuiuivHbl, | U3menenus B yueOHble | Pemenue Hay4HO-
CTPYKTYpUpPOBaHHOE [0 TeMaM | IUIaHbl ¥ OOHOBJICHHE | METOJUYECKOTO  COBETa
(paznenam) c yKa3aHueM | paboumx nporpamum | (mpotokon  Nel oT
OTBEJICHHOIO Ha HUX KOJIMYECTBA | MPAKTHK, pabouux | 09.09.2020 1.)
aKaJIEMUYECKUX YacOB M BHJIOB | MPOrpaMM JHUCIUIUIHH B
y4eOHBIX 3aHSTHIA 4acTU BKIIOYEHHS 4acoB
MPaKTUYECKOMN
MOATOTOBKH
2. V. YueOGHO-METOTNYECKOE u | Baecensl m3menenmst B | Ot 29.09.2022 rona,
nH(}OPMaLIMOHHOE MIPOTPaMMHOE npotokos Ne 2 y4eHoro
obecrnieyeHre AUCIUTIITMHBI obecrnieueHue coBera (hakynbTeTa
2) IIporpamMmmHOe obOecredeHue
3. VII. MarepuansHo- | BHecenbl u3menenuss B | Ot 29.09.2022 ropa,

TEXHUUECKOE 00eCIIeUeHUE

MaTepHaIbHO-
TEXHUYECKOEe
o0ecnieueHre ayIuTopuil

npotokos Ne 2 y4eHoro
coBeTa (pakyibTeTa




