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PABOYASA ITPOT'PAMMA JIUCIHUIIJIMHBI
b1.B.01.04 MetoanLl MaTeMaTH4eckoi GU3HKHN

Hanpasiaenue moaroroBku: 44.03.05 Ilegaroruyeckoe

MIOJITOTOBKH)

oOpazoBanue (c AByMs HOpoduUIIMU

Hanpasiaennocts (mpopuinb): Ousuka, EctectBo3Hanue (0MOJIOTHS, XUMUS, ACTPOHOMHUS)

KBamndukanus (crenenb): OakaiaBp
dopma o0yueHHUsI: OUHAS

HNHeTuTyT: MaTEMAaTUKU, €CTECTBO3HAHUS M TEXHUKHU
Kadeapa: maTremMaTuKy 1 METOJIUKY €€ MPENOJaBaHUS

ouHasi popma

O4YHO-3204Hasi | 3a04Has ¢opma

dbopma
Kype 3
CemecTp/Tpumectp 5
Jlekunu 32

JlabopaTopHbIe 3aHATHS -

IIpakTHYeckne (ceMUHAPCKHUE)

16
3aHATHSA
B T. 4. IPAKTHYeCKAas MOAT0TOBKA -
®opma(bl) MPOMEKYTOYHOM 5 cemecTp —
aTTeCcTAlMU sx3ameHn (0,3)
Kontpoasb 0,3
Hubie popmbl padoThl -
CamocrosiTejibHast padoTa 131,7

Bcero yacos: 180
TpynoemMkocThb: 5 3a4eTHBIX eIMHUIIbI.

Pa3paborunk(u) paboueii mporpaMMmsl:
cm. npenoo. Kapnaues A.B.



|. OPTAHU3AIIMOHHO-METO/IMYECKUI PA3JIEI

Heapr wu3ydeHusi IUCHUILVIMHBI: ocBoeHue aucuuriimHbl b1.B.01.04 Metonbt

MaTEMATUUYECKOMI

(l)I/I3I/IKI/I ABILICTCA  ITOAI'OTOBKA

MaTeMaTHYECKOTo anmnapara B Gu3MKe.

3anaqn H3YYCHUHA TUCHUIIJIUHBI:
- ITIO3HAKOMUTBb C OCHOBHBIMH MAaTCMAaTHUYCCKHMMH IIOHATHUAMHU, CHMBOJIbBHBIM
SA3BIKOM HAyYKW MATCMATUKH, OIICpATOpaMH H PA3HBIMU MATCMATHYCCKHMHU MCTOJdaMH,
IMPUMCHSACMBIMHU B (1)I/I3I/IKC.

MecTO0 aUCHUIIJIUHBI

CTYyJICHTOB

K HCIIOJIb30BaAHHIO

B crpykrype OIIOII: [ucuunmimua b1.B.01.04 Meroas

MaTEMaTHYECKOM (1)H3I/IKH pPCAIN3yCTCA B paMKaX MCTOAMYCCKOIO MOAYJIA 00s13aTeNbHON

gactu OIIOI1.

Ilnanupyemblie pe3yJabTaThl 00YUEeHHUs] 0 JUCIHUIIMHE:

MPUMCHATH CUCTEMHBII
noaxoa i peliCHUsA
IIOCTABJICHHBIX 3a1a4

Kon NHIuKaTOPbI 10CTHKEHUS IInanupyemMsble pe3yJbTaThl
KOMIICTeHIIN KOMIIeTCHIIUHU 00yUeHHsl MO TUCITHILJINHE
YK-1 3HaerT: 3HaeT:
Cnocoben - METOZBI IOMCKa HHYOPMALIUK ¥ pabOTHI ¢ HEl; | - OCHOBHBIC METOIBI NMOUCKAa HMHPOPMALMU H
OCYLIECTBISATH  HOMCK, | - CYIIHOCTh CHCTEMHOTO ITOJXO0/a. paboTEHI ¢ Held;
KPUTHYCCKHI aHaIu3 U - OCHOBHYK CYIIHOCTb B IPHMCHCHUH
cuHTe3  MH(DOpPMALWH, MaTeMaTHYeCcKOTo anmnapara B pu3uKe

VYwmeer:

- aHaJ'II/I3I/IpOBaTI> 3a;[at1y, BBIACIATH J3TaIllbl €€
peuienus, OCYILIECTBJIATH JIEUCTBUS 110
PpelIeHHIO;

- HaXOoIUThb pa3quH1)1e BapI/IaHTI)I peHIeHI/IH
3aJ1a4¥, OLCHUBATH X NMPEUMYIIECTBA U PUCKH.

Vmeer:

- aHaAM3MPOBATh 337avy, BBIICIATH JTalbl €e
peleHus, OCYLIECTBIATh JEHCTBHS 10
NPUMEHEHHIO MaTeMaTHYECKOro armapara B
peLIeHnH 3a1a491 10 GU3KKe;

- HaXOIWUTh DPa3iMYHbIC BapUAHTBHl PELICHUS
3a1aud 1o  (U3MKe, OLCHUBATh  HX
NPEHMYIIECTBA U PUCKH.

Crioco0OeH NpUMEHATh
NPEAMETHBIC 3HAHUA
TIPH pean3aun
00pa30BaTeILHOTO
nporecca

- 3aKOHOMEPHOCTH, NPUHLMIIBI U YPOBHU
(hOpMHUPOBAHNS U peaNU3alUN COACPIKAHI

Biageer: Binageer:
- HaBBIKAMH  OIICHUBAaHHWA  TPAKTHYCCKUX | - HABBIKAMH  OMNpEICICHHUS  OXXHIAeMBIX
MTOCTICICTBIIA BO3MOKHBIX BapHAHTOB PEIICHHUS Pe3yNBbTaTOB pEIICHUS TOCTABICHHBIX 3aa4
3a/a4H; B paMKax (PU3MYECKUX JUCIUILINH;
- HaBBIKAMU TPaMOTHOTO, JIOTUYHOTO, | - HaBBIKAMH IyOJUYHOTO TPEICTABICHUS
apryMeHTHPOBAHHOTO (hopMyITUpOBaHUS pe3yJbTaTOB PEUICHUS 33a1ad (hU3MIECKOro
COOCTBEHHBIX CYXKJEHHUI U OIICHOK. HCCJICIOBAHUSI.

IIKC-2 3HaTh: 3HaerT:

- OCHOBHBIE MaTeMaTH4ecKrue QYHKIUH U
HX CBOMCTBA,

oOpazoBaHUs 1o JTUCIUTUTAHAM - BUIBI IpocTermux nuddepeHImanrbHbIX
Maremaruka, Ousnka; YpaBHEHHUI;
- CTPYKTypYy, COCTaB M JAHJIAKTUYECKUE - MareMaTHYecKue  OmepaTtopsl U
€MHULIBI coiepKaHUs IIKOJILHOTO JIEHCTBUS C BEKTOPAMU;
npeaMera Mo AMCUUIIMHAM MareMaTtuka, - OCHOBHbIE NOHATHUSL U TEOPEMBI TEOPUU
®dusmnka; BEPOSITHOCTEMH u MaTeMaTH4YeCKOU
CTaTUCTHKH,
- aNITOPUTMBI PEIICHHS TUTIOBBIX 3a1a4.
YMmers: Ywmeer:
- OCYIIECTBIISTh oTOO0p y4e0HOTO - OCYIIECTBIISITh MOA00P PAIIMOHATBHBIX
coJiep KaHus ISl peau3allii B Pa3IMIHbIX MaTeMaTHIEeCKUX METOJIOB PEIICHUS
hopmax o0ydeHus JIUCUUILUIAH 3a/1a4 mo Qu3nKe,

Maremarnka, ®uU3KMKa, B COOTBETCTBHU C

- IPOU3BOJIUTH JIEUCTBUS C BEKTOPaMHU B
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JAUJAKTUYCCKUMU  LCJIIAMHU, BO3PACTHBIMHU Pa3HbIX (bopMax,

0COOEHHOCTAMU o0yJarommxcs u - TIOSICHSITH CMBIC]I CHMBOJIBHOT'O
TpeOOBaHUSIMHU droc o01ero MaTeMaTU4ECKOTO sA3bIKa AJI Nepenauu
obpazoBaHusl. (hU3UYECKOTO COMICPIKAHMS.

Brnanets: Bnaneer:

- MPEeIMETHBIM COJEpXKaHUEM IUCLUILIUH - MIpeIMETHBIM
Maremartuka, ®usuka; nuciumiuael Gusznka;
- yMeHWAMH OTOOpa  BapHATHBHOTO - HaBBIKAMH TIPEICTABICHUS (PU3MUECKIX
COIEpPKaHUA C  y4YETOM  B3aUMOCBS3U 3HaHUH B MaTeMaTHUECKOH (opme.
YpOYHOW W BHEYpOUHOW (GopM oOydeHHS
mucoMIinHaM MaremaTtnka, Ousuka.

coziepKaHueM

Il. COAEP’ KAHUE U OB bEM JUCHUIIJIMHBI
€ YKa3aHHEM KOJIMYeCTBA YaCOB, BbIIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuxcs
¢ mpemnojaaBareJieM (110 BUAaM y4eOHbIX 3aHATHIA) U HA CAMOCTOATEIbHYIO PadoTy

Ounas popma o0yueHnust

Ne HaumeHoBaHue MoayJieid U TeM Bcero AyIMTOpHBbIE 3aHATHS CamMm.
n/n JK 113 Jb paé.
Paznen 1. «KMaremaTuueckuii annapar 257 32 16 122.7
buzuK»
1. | Tema l.IlonsTHe GYyHKIIMOHATHLHOU 22 4 2 16
3aBucuMoctu. Pspa Teitnopa.
2. | Tema 2. DneMeHThI BEKTOPHOU aiareOpsl. 22 4 2 16
3. | Tema 3. HTerpanbHoe u 24 4 2 18
Qg epeHraIbHOe HCUUCICHHUS.
Omneparopsl.
4. | Tema 4. luddepennuanbubie ypaBHEHHUSI. 28 6 4 18
5. | Tema 5. Matpuiisl u onpeeIuTeny. 24 4 2 18
TeH30pBblI.
Tema 6. D1eMEHTHI TEOPUH BEPOATHOCTEN U 26 6 2 18
MaTeMaTUYECKON CTATUCTHKH.
Tema 7. KoMmiaekcHbIe UHCIIa. 24,7 4 2 18,7
Dopma omyemHocmu _ IK3AMEH 0,3 9
Hmoeo 3a_ 5 cemecmp 252 32 16 131,7
UTOIO: 180 32 16 131,7

OuHo-3204uHas popMma 00yueHUs (He peanrusyemcs)

3aouHas popma o0yueHus (e pearusyemcs)

I1l. OMEHOYHBIE MATEPHAJIBI V151 IPOBEJAEHUA TEKYIIEA U
IHPOMEXYTOUYHOU ATTECTAIINU OBYYAIOIIINXCA ITO JAUCHUITJIMHE

Tekyras aTrecTarus IpoBoaUTCS B hopMe KOHTPOJIBHOM paboThl, TecTa, pedepara,

TBOPYCCKOI'O 3aaHu, Keiica u Ap.

TunoBoii BApUAHT KOHTPOJIbHOM PadoThI




3amaua 1. Haiftm BTOpBIE TpOW3BOMHBIE OT ciemyrommx (ynkmuit: exp(1/x), In(cos x).
3agada 2. BeluucnuTh UHTETpa MO X eXp(-X) OT HyJIs 10 OECKOHEYHOCTH.

3anaua 3. Paznoxuts B psig Teitnopa cos(1+x).

3amaua 4. Pemuts quddepennmansHoe ypaBHeHue dx/dt=-tan X.

3agaua 5. Haiitu pemenne cuctemsl auddepeHIManbEeX ypapaeHuit dx/dt=-X y?, dy/dt=-

yx?

3agaua 6. Haiitu aGCcOMIOTHBIA MUHMMYM M aOCONOTHBIN MakcuMyM QyHkimu F = x4- 2x?

CoNoarwDNE

IIpumepHas TemaTuka pedeparos:
OyHKIIMOHAIbHBIE 3aBUCUMOCTH B Pa3HbBIX pazjeniax GU3MKH.
Pemenue ¢puznyeckux 3agad ¢ mnoMousio AuddepeHImaibHbIX YpaBHEHUH.
Pemenue 3amau Ha rpad UK.
Ci1y4aiiHOCTh B MUPE U3MEPECHUM.
JInHaMUYECKUE U CTATUCTUYECKHE 3aKOHOMEPHOCTH.
Pemenue ¢puznyeckux 3a1a4 ¢ MOMOIIbIO HHTETPUPOBAHUS.
Bekropubie ¢pyHKIIUU B PusnKe.
[IpumeHeHne MaTpull U ONIPEACIUTENCH B UCCIEAOBAHUN (PUBUUECKUX CUCTEM.
. KommbroTrepHbie TEXHOIOTUM pacyeTa U rpauuecKoro NpeICTaBICHUS JaHHBIX.

10 Psinpr Teitnopa oCHOBHBIX (DYHKIMI M UX TPAKTUYECKUE TPUITOKEHUS.
11.TTonsitue nuddepennumanbHOro ypaBuenus. Buasl audypos.

12. lnddepentnmanbubie ypaBHEHUS B (PU3MKeE.

13.KomruiekcHbIe YUCIia U JEHCTBUS C HUMU.

14 .I'paduueckoe npeactaBieHue nHpopmaimu. Bunsl rpadukoB GhyHKINIA.
15.JIorapudpmuyeckas mkana.

ITpoMexyTouHas arrectanusi OOy4YarOUIMXCs OCYIIECTBISETCS B (OpMe 3adera C
VICIIOJIb30BAHUEM CIIEAYIOIINX OLEHOYHBIX MaTepUaJIOB:

ook wnE

~

Bomnpocs! k 3auery

(3 cemecTp, ouHas popMa 00y4eHUs1)
[Tonsitue dpynkuuu. [Ipumeps! GyHKIIMOHATBEHBIX 3aBUCUMOCTEH.
CkansipHble ¥ BEKTOPHBIE BETMYUHBI B PU3UKE U X 0003HAYCHHE.
DJeMeHTbI BEKTOPHOM anreOpsl.
CkaysipHOE ¥ BEKTOPHOE MTPOU3BEICHUS BEKTOPOB.
CriocoObl 3a/1aHNsT BEKTOPOB.
basuc u paznokenne BekTopa o 6a3ucHsIM BekTopaM. [loHsTHE cocTaBisIOMEH
BEKTOpPA U MPOEKIIMU BEKTOPA HA OCb.
[Tonsitue npousBoanoi pynkuuu. Juddepennnan. YacTHbie MpOU3BOIHBIE.
[Tapamerpuueckoe 3ananue ¢ynkiuu. Hudbdepennuporanue QyHKINM, 3a7aH-
HOU ITapaMETPUUYECKH.
Heonpenenennsiit unrerpain. [lepsooOpasnas QpyHKIuu.
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. ManenyHr,

10. OnpeneneHHbI HHTETPaAT U CIIOCOOBI MHTETPUPOBAHUSI.
11.Martpuiibl 1 uX cBoMcTBa. PaHT MaTpUIbI.
12.Crioco0bI BEIYHCIICHUS ONIPEACIUTECH pa3HBIX TTOPSIKOB.
13. TeH30pbl ¥ UX TPUTIOKEHUS B PUBKKE.
14. KoMmieKCHbIE YUCTa.

IV. MEPEYEHD JIUTEPATYPbI, HEOBXOIUMOM JIJIs1 OCBOEHMUSI

JUCHUILIAHBI

4.1. OcHoBHAs JUTEpaTypa

D. Marematudyeckuii anmapar (QU3MKU:

crpaBoyHOEe mocobue /

D. Mapnenynr. — U3a. 4-e. — Mocksa :@usmarrus, 1961. — 608 c.: un. — Pexxum no-

cTymna:

I10

IIOAIINCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=468226 (nara

oOpalleHus:

29.11.2021). — TekcT: AJIeKTPOHHBIH.

. I'antmaxep, ®@. P. Teopust matpun : yuedHoe nocodue : [16+] / @. P. 'antmaxep. —

5-¢ u3n. — Mockasa : @uzmatiut, 2010. — 560 c. — Pexxum goctymna: mo noAmnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=83224 (nata

oOpailleHus:

29.11.2021). — ISBN 978-5-9221-0524-8. — TekcT : 3JIEKTPOHHBIHA.

4.2. JlonoJIHUTEJIbHAS JINTEPATYPA
. 3enbaoBud, . b. Beiciias matemaTuka A HAUMHAIONIMX U €€ TIPUIOKEHHS K Pu-
[12+] / 4. b. 3eapnoBuy. — 6-¢ U31., UCHP. U JIOI. —

3HUKC

ydeOHOe Tmocobue :

Mocksa : @uszmaraut, 2010. — 520 c. — (bubnmoTeka yuuTens u MKOJIbHUKA). — Pe-

KUM

JIOCTyTIIA:
URL.: https://biblioclub.ru/index.php?page=book&id=68868 (xgara

I10

TIOJIITHCKE. —
oOparieHus:

29.11.2021). — ISBN 978-5-9221-0840-9. — TekcT : 3JIEKTPOHHBIA.

. Camumos, P. b. MaremaTtuka aJisi HH)KEHEPOB M TEXHOJIOTOB : ydyeOHOe mocodue /

P. b. CanumoB. — Mocksa :®@usmatriut, 2009. — 484 c. — Pexxum nocrymna: mo noj-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=68383 (nata oOpa-

menns: 29.11.2021). — ISBN 978-5-9221-1156-0. — TekcT : 27eKTPOHHBIH.

V.HEPEYEHb PECYPCOB HH®OPMAILIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBbIX
JJI1 OCBOEHUA JUCIIUTIJINHBI

Ne
mn

Cchblika HA
UH(POPMALMOHHBbII

pecypc

HaumenoBanue pa3padoTku B
3JIEKTPOHHOM dopme

JocTtynmHoCTh

1.

http://www.biblioclub.
ru

DJIEKTPOHHO-0MOIMOTEUHAs
cuctema (3bC)
VYHuBepcuterckast Onbianoreka
OHJIAMH

Perucrpanus uepes
000
YHUBEPCUTETCKUU
KomibloTep. B
JlaJbHEHUIIIEM



https://biblioclub.ru/index.php?page=book&id=468226
https://biblioclub.ru/index.php?page=book&id=83224
https://biblioclub.ru/index.php?page=book&id=68868
https://biblioclub.ru/index.php?page=book&id=68383

VHJIUBUTY AJIbHBIN

HEOTPaHUYECHHBIN

JOCTYTI U3 JIF000#

TOYKH, B KOTOPOU

UMEeTCs JOCTYIl K
cetu MHTEpHET

2. | https://biblio- DnexTpoHHas OMOIMOTEKA Perucrparnus B
online.ru/ FOPAUT oubnmorexe EI'Y um.
N.A. byHuna
3. | https://infourok.ru/ HNudoypok: oOpa3oBaTeIbHbBIN CBOOOIHBIN AOCTYTI
MHTEPHET-NPOEKT Poccum.
Bxurouaert: KOHCIEKTHI YPOKOB,
MIPE3CHTAIIUN, TECTHI, BUJICOYPOKHU
U IpyTHE MaTePUAITBI 110
MpeIMETaM MIKOJIbHOU
IPOrPaMMBI.
4. | http://edu.ru/ Poccuiickoe o0pa3oBaHue: CBOOOIHBIN JOCTYII
DenepaibHbIA HOPTAL.
Bxurouaer
CCBIJIKM Ha IMOPTAJIBI U CAHTHI
00pa30BaTEIbHBIX YUPEIKICHHUIA,
rocyJlapCTBEHHbBIC
00pa3oBaTebHbIE CTAHIAPTHI;
HOpPMATHBHBIC JJOKYMEHTBI;
KaTaJIOT IKCKYpPCHUM M 00yJaromumx
IPOrpaMM.
V1. COBPEMEHHBIE ITIPO®ECCHUOHAJIBHBIE BA3bI IAHHbIX
N HHOOPMAIMOHHBIECITPABOYHBIE CUCTEMBI
1| www.school.edu.ru Poccuiickuii CB0OOIHBII
o011eo0pa3oBaTeIbHBIHI JOCTYII.
opTal
2| http://www.all-fizika.com duznyecKuit CBoOOHBIN
YHIIMKJIONIE JUUECKUUN JIOCTYII.
CJIOBaph
3| https://sfiz.ru/ Bcest pusuka. CoBpemennas | CBOOOIHBINM
bu3mKa, MaTepHUabI, JOCTYII.
HOBOCTH, (DaKTHI
4| www.docs.cntd/ru/document/1200100402/ | TCCC/, 237-2008. CBoOOIHBIH
Tabmuip! cTaHIAPTHBIX JOCTYII.
CIPAaBOYHBIX JAHHBIX.
PyHIaMEHTaJIbHbIE
(dbu3nYecKre KOHCTAHTHI.



https://biblio-online.ru/
https://biblio-online.ru/
http://edu.ru/
http://www.school.edu.ru/
https://sfiz.ru/
http://www.docs.cntd/ru/document/1200100402/

5| http://docs.cntd.ru/document/1200031406 | I'OCT 8.417-2002 I'CH. CBOOOIHBIN
Enuaume! BemuauH (¢ TOCTYIL.
MOIPaBKaMHU)

6| http://www.fizportal.ru/ CnpaBounsiii Matepuan mo | CBoOOXHBIN
¢buzuke. TabnuyHbIe JOCTYII.
JTaHHBIE.

7| https://www.ufn.ru/ Kypnan «Ycnexu CB0OOOTHBIN
bU3HYECKUX HAYK. JOCTYIL.

Vil. JMOEH3UMOHHOE N1 CBOBO/HO PACITPOCTPAHAEMOE
IHPOI'PAMMHOE OBECIIEHEHUME

[Ipyn peanuzanyu y4eOHOW AUCHUIUIMHBI TPUMEHSETCS CIEAYIOLIee JHMIEH3MOHHOE U
CBOOOJIHO pacrnpoCTpaHseMOe MPOrpaMMHOE 00ECTICUCHHE:

- Microsoft Windows;

- Microsoft Office;

- LibreOfficenmp.

VIiIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUSI,
HEOBXO/UMBIE /IJ151 OCYHHECTBJIEHUA OBPA30OBATEJIBHOI'O
IMPOLECCA IO JUCHUIIJIMHE

YdeOHble ~ 3aHATHUS  TPOBOAATCS B AyJAUTOPUAX,  YKOMILJICKTOBaHHBIX
CHEINATM3UPOBAHHON MeOeNnbl0, B TOM YHCJE CTAllMOHAPHBIMU WJIM TEPEHOCHBIMU
TEXHUYECKUMU CpeCcTBaMU 00y4deHHUs (IPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

CamocTosiTenbHass paboTa MNPOBOJUTCS B KaOWHETaX, OCHAIIEHHBIX KOMIIBIOTEPHOMN

TEXHUKON ¢ BO3MOKHOCTBIO MOAKIIOUEHUs K ceTn «IHTepHeT» n o0ecredeHrueM JTOCTyIa
B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

I1X. JONOJTHEHUS U U3SMEHEHU S
K PABOYEW ITIPOT'PAMME

JlomonmHeHus: ¥ U3MEHEeHHs B paboyeil mporpaMMe Ha / y4. TOJ.

JlonoJIHEHUSI ¥ U3MEHEHUS paCCMOTPEHBI Ha 3acejaHuu Kadeapbl
poTOKOJI No OT«__ » 202 .



http://www.fizportal.ru/
https://www.ufn.ru/

3aB. xadempoii:




