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1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

Lenbt0 OCBOCHMSI TUCIUIUIMHEI BIsICTCS (POPMUPOBAHUE CIICAYIOMIMX KOMIIETSHIUH:

OIIK-1 CnocoGeH uconp30BaTh B MPOPECCHOHAIBHON IEITETbHOCTH OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX U OOIEMH)KEHEPHBIX TUCIMILUIMH, TPUMEHITh METOABI MaTEMaTUYeCKOTrO
MOJEIIMPOBAHMS, TEOPETUUECKUX U HIKCIIEPUMEHTANIBHBIX HCCIIEI0BaHUN

OIIK-2 CnocoOeH BBISBIATH €CTECTBEHHOHAYYHYIO CYLITHOCTH NMPO0JIEM, BOZHUKAIOUINX B
X0Zle NpPOPECCHOHATBHON  JEATEIbHOCTH, MPHUBJIEKATh JUIsI WX  pelleHus  (usMko-
MaTeMaTUYECKUN anmnapar u COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

OIIK-6 CrocobeH caMOCTOSITEIHPHO MPOBOJIUTH IKCIIEPUMEHTAIBHBIE HMCCIEIOBAHUS M
UCITIOJIb30BaTh OCHOBHBIC MPHEMbl OOPa0OTKM M TPEACTABICHUS IOJYyYCHHBIX JaHHBIX,
apryMEHTHPOBAHO 3alUILATh PE3yJIbTaThl BHIIOJHEHHONW PabOTHI

BK-1 CniocoGeH npuMeHsTh 00Iue U CHeIHATH3HPOBAHHbBIE KOMITBIOTEPHBIE IPOTPaMMBbI
IIPY PELICHUH 3a/1a4 NPO(eCCUOHAIBHON AEATENbHOCTU

Pesynpraramu 0CBOEHUS AMCIUIUIMHBI ABIISIOTCS CICAYIONINE UHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

POBK-1.1 3naer mpaBwia ¥ TPUHIUIB TPUMEHEHUS OOIMUX W CICIHATU3UPOBAHHBIX
KOMITBIOTEPHBIX MIPOTPaMM JJIsl PELICHHUs 3a7a4 Npo(ecCHOHANBHOMN AesTeTbHOCTH

POBK-1.2 VYmeer npumenste coBpemeHHble IT-rexnomorum mis cOopa, aHammsza M
npecTaBieHus HWH(GOPMAIMK; HCHOJIB30BaTh B MPO(ECCHOHAIBHONW IESITEIBHOCTH 00Iue H
CIEHAIM3UPOBAHHBIE KOMITBIOTEPHBIE TPOTrPaAMMBI

POOIIK-1.1 3Haer ¢yHIaMeHTaNIbHbIE 3aKOHBI MPUPOABI U OCHOBHBIC (U3UYECKUE U
MaTE€MaTUYECKHE 3aKOHBI

POOIIK-1.2 Ymeer npumeHsTh (pU3MUECKHe 3aKOHBI M MaTEeMATHYECKUE METOMABI IS
peuieHus 3a1a4 TEOPETUYECKOTO U MPUKIIAJHOTO XapaKkTepa

POOIIK-2.1 3HaeT METOOUKY BBISBICHUS €CTECTBEHHOHAYYHOW CYLTHOCTH MpoOIIeM,
BO3HUKAIOIIUX B XOJ€ MPOo(eCCHOHATBLHON AEITEIbHOCTH, U METOAUKY MpPUBJICUEHUS (HU3UKO-
MaTEMaTUYECKOro arnrapara i COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH JIJIsl UX PeLIeHUs

POOIIK-2.2 YMeeT BBISBIATh €CTECTBEHHOHAYUYHYIO CYITHOCTH ITPOOJIEM, BOZHUKAIOIINX
B XoJe TMNpo(hecCHOHAILHOW MAEATENbHOCTH M TPUBJIEKATh IS WX pEUleHus (QU3UKO-
MaTeMaTUYECKHUI anmnapar U COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

POOIIK-6.1 3Haer OCHOBHBIE METOABI U CPEACTBA IPOBEIACHMS 3KCIEPUMEHTAIBHBIX
UCCJIEIOBAaHHUM, CIIOCOOBI 00pabOTKM M NPEJCTaBICHUS JaHHBIX, CUCTEMbl CTaHAAPTHU3ALUU U
cepruduranm

POOIIK-6.2 VYwmeer BwIOMpaTh CHOCOOBI M CpPEACTBA HW3MEPEHHH | TMPOBOAUTH
AKCIEPUMEHTAIbHBIE UCCIIEOBAHMS

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

— mpuobpeTeHne OCHOB (D)YHJAAMEHTANIbHBIX 3HAHWM W TPEICTABICHUN O MPHUHIIUIAX,
CTPYKTYp€ U OCOOCHHOCTSIX AMHAMUKH MOJIETa pEaKTUBHBIX CHAPSI0B, MOHUMAaHHUE B3aUMOCBSI3U
MHOTHX CJIOKHBIX (DU3UYECKUX SIBICHHMH M MPOIECCOB, IMO3BOJIAIONIMX pElaTh 3a/lauu
MaTeMaTHUYeCKOr0 MOJEIMPOBAHUS JIBUKEHUS HEYNPABISIEMbIX PEaKTHUBHBIX TEl B arMocdepe
3eMJIN;

— O3HAaKOMJICHHE C METOJaMH U TOAXOJaMU pelIeHHus 3adad JabopaTopHOl U
MOJIMTOHHBIX TIPAKTHK OTPAOOTKU PEaKTUBHBIX CHCTEM.

OcBoeHME TUCIUIUIMHBI MO3BOJISIET TNyOxke pa3o0paTbcsi B TEOPETUUYECKUX OCHOBAX U
IPAKTUYECKUX aJITOPUTMaXx M METOIUK OIPEAEICHUS OCHOBHBIX a3pOJUHAMHYECKHX
XapaKTEPUCTUK HEYIPABIISIEMBIX PEAKTUBHBIX CHAPSI0B.



3. MecTo TUHCUMILIMHBI B CTPYKTYpe 00pa30BaTeJIbHON MPOrpaMmbl

JucuumimHa otHocuTed K biioky 1 «/lucturuinael (Moynn).
JlucruniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHOM MpOTrpaMMbl, (HOpMHUPYEeMOi
YYaCTHHKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TpeiaraeTcsi 00y4aromumcs Ha BBIOOP.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOYHON ATTECTAUMM 0 JUCHHUIIIIMHE

JIeBsThIi cemecTp, 3a4eT

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

Jljis ycTienrHoro OCBOCHUS JUCIUILTUHBI TPEOYIOTCSI PE3yJIbTaThl OOYYCHUS IO CISAYIONTIM
aucuummHaM:  «@usnka», «Marematuyeckuii aHanm3», «TeopeTHdeckass MEXaHHKay,
«Mupopmatukay, «Teopuss BeposSsTHOCTEH M MaTeMaTHyecKas CTaTUCTHKa», «MaTemaTruueckas
buzukay.

6. S13bIk peanuzanun

Pycckuii

7. O0BbeM TUCHUILIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTaBIISIET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-jexkuuu: 14 4.
-aboparopHsie: 16 4.
-IPaKTUYECKUE 3aHATUSA: 4 4.
O0BeM caMOCTOATETLHON PaOOTHI CTYACHTA ONIPEACIICH YICOHBIM TIJIaHOM.

8. Coaepixkanue TUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. OOume ypaBHEHHs ABW)KCHUS HEYIPABISEMbIX DPEAKTHUBHBIX CHapsioB B
IPOEKIUAX HA OCH BBIOPAHHBIX CUCTEM KOOpAMHAT. J[BMKEHHE HE BPALIAIONIETOCs peaKTUBHOTO
cHaps/a.

Tema mocBsameHa oOMMM ypaBHEHHSM JBH)KCHUS HEYNPABISEMbIX PEAKTUBHBIX
CHapsJI0B, pacCMaTpUBaeMbIM B MPOEKIUAX Ha OCHU BBIOPAHHBIX CUCTEM KoopauHaT. B meHtpe
BHHUMAaHUsl HAXOJIUTCS IBW)KEHHME HE BPALLAIOLIETOCS PEAKTUBHOIO CHapsAna. AHAIU3UPYIOTCS
OCHOBHBIE IMapaMeTphbl U CHJIbI, BIUSIOLUIME HAa €r0 TPACKTOPHIO, BKIIOYAs a’3pOJMHAMUYECKOE
COIIPOTHUBIICHUE U rpaBUTaIio. PaboTa HampasieHa Ha pa3pabOTKy MaTeMaTUYeCKHX MOJETCH,
KOTOpBIE TO3BOJISAIOT MPEJCKa3aTh MOBEIEHUE TAKUX CHAPSAOB, YTO BaXXHO AJII MX TOYHOIO
HaBEJCHMS U ONTUMM3ALUHU.

Tema 2. IlocTpoeHue MpUOIMIKEHHOTO PEIICHUS 3aJla4d O KOJIeOATeIIbHOM JBHKEHUU
peakTuBHOTO CHapsiaa. Pacuer paccenBanus PC. MccnenoBanue npuxenus Bpamatomumxcs PC.

3aHATHE TOCBSIIEHO TMOCTPOSHUIO MPUOIIMKEHHOTO PEHICHHs 33a4i O KoJebaTeIhrHOM
JIBUKEHUM PEaKTUBHOro cHapsja. PaccMmarpuBaioTcss MeTOAbl pacueTra pacCceuBaHUs
peaktuBHbIX cHapsgoB (PC) u wuccnenyercst nBwxkenue Bpamaromuxcsi PC. Msyuarorcs
MaTeMaTHUYeCKUe MOJIENH, MO3BOJISIONINE MPeAcKa3aTh TPACKTOPUIO U MOBEACHHUE CHApSAIOB, a
TakKe (aKTOphI, BIMSIONIME HA UX YCTOWYMBOCTH M TOYHOCTh, TAKHME KaK adpOJUHAMUYECKOE
COTIPOTUBIIEHUE, CHJIA TSKECTU U BHEIIHUE Bo3MyIIeHUsl. Oco0oe BHUMaHUE YACISAETCS aHAIIU3Y
BIIMSTHUS BpAIlleHUs] HA CTAOMIBLHOCTh MOJIETAa M TOYHOCTh MOMAJaHUs. DTH 3HAHUS BAXKHBI IS
ONTUMM3AIMK KOHCTPYKLHH, TOBBIIEHUS 3(P(GEKTUBHOCTH HCIONb30BAHUS PEAKTUBHBIX
CHaps0B U pa3paboTKu 00siee TOYHBIX CUCTEM HAaBEICHHS.

Tema 3. PacceuBaHue NPOTHBOTAHKOBBIX cHUCTeM. lccrnenoBanve JBHXKEHHS
BpAILAIOIINXCS PAKET.



3aHATHE MTOCBSIIECHO aHATM3y PACCEHMBAHMS MPOTUBOTAHKOBBIX CHCTEM U HCCIIECOBAHUIO
JBIDKEHUS Bpallaloluxcs pakeT. PaccMarpuBaioTcss cmocoObl  YIydIIEHHS TOYHOCTH H
a3 pexTUBHOCTH Yepe3 n3yueHne GakTopoB, BIUSIOMIUX HA TPACKTOPUIO U CTAOMIBHOCTH PaKeT,
TaKUX KakK a’dpOJIMHAMHUYECKOE CONPOTUBJICHHE W BHEIIHUE Bo3neicTBUsS. Ocoboe BHHMaHUE
yIEISIeTCSl TOMY, KaK BpallleHHEe BIMSET Ha CTAOMIIBHOCTD MOJIETa M TOYHOCTH IO IaHusl.

Tema 4. AHanu3 u pacyeTsl 7S MOBBIIICHNUS TOYHOCTH aKTUBHO-PEAKTUBHBIX CHAPSI0B

N3yuenre MeTo10B MOBBIILIEHUSI TOUHOCTH aKTUBHO-PEAKTUBHBIX CHAPSIOB UYepe3 aHaAIn3
TPAeKTOPHUH, BIUSHUS a3pOJIMHAMUYECKUX CHJI M BHEIIHUX (hakTopoB. PaccmoTpenue cnoco6os
ONTUMM3AIMA KOHCTPYKIIMU W CHCTEM HaBENCHUs MJs YIy4IIeHUS CTa0WIBbHOCTH U
3¢ exTUBHOCTH CHApsAAOB. AHAIW3 TPAeKTOPUH U BIMSHHE a’pOJAMHAMUYECKUX CHIL.
HccnenoBanue BHEmHUX (PAKTOPOB, TaKUX Kak BeTep W Temmeparypa. OnrtuMusamnus
KOHCTPYKUMH  JUIsl  yJAy4ylleHuss  OaJuIMCTUYEeCKUX  XapakTepucTuk. Pazpabotka wu
COBEPLICHCTBOBAHUE CUCTEM HABEJIECHUS.

Tema S. Pacuer paccerBaHUsI KOHKPETHBIX TUIIOB PAKET.

Kpatkoe conepxanne: OCHOBHOE BHUMAHHUE YAEISETCA aHAIU3Y TPACKTOPHUH, BIHSHUIO
BHEIIHUX (D)aKTOPOB, ONTUMHU3AIMHM KOHCTPYKIIMHM M CHUCTEM HaBEIEHHUS, a TaKKE pacyuery
paccenBanus paker. Mcnonp3oBaHue nepeoBbIX MATEPUATIOB Ul YJIYUIICHHUS] adPOJUHAMHUKH.
WHrerpanuss COBPEMEHHBIX CEHCOPOB M CHCTEM HaBurauvu. lIpuMeHeHue anropurmoB
MAIIMHHOTO OOy4YeHHUs [JIs MPOTHO3UPOBAHUS M KOPPEKIHMH TpaeKTopuH. TecTupoBaHHe U
KaTMOPOBKA B PA3NIUYHBIX YCIOBHUAX JJISl TIOBBIIICHHS HAAECKHOCTH.

9. Tekymuii KOHTPOJIb O TUCHUIINHE

Texkymuid KOHTPOJb MO AMCHUIUIMHE MPOBOJUTCS IYTEM KOHTPOJSI IOCEIIaeMOCTH,
IPOBEICHUS KOHTPOJBHBIX PabOT, TECTOB MO JIEKIMOHHOMY MaTepuany, U (HUKCHPYETCs B
dbopMe KOHTPOJIBHOM TOYKH HE MEHEE OJTHOTO pasa B CEMECTP.

OneHouHble MaTepuaiabl TEKYLIETO KOHTpOJd pa3MeunieHsl Ha caite TI'Y B pasgene
«udopmarnus 06 oOpa3oBaTenbHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok npoBeieHUs] H KPUTEPUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTecTalliu

3ader B NEBATOM CEMECTpE MPOBOAMTCS B MUCbMEHHOU (opme. [IpomomKuTeTsHOCTh
3adera 1 ygac.

OrneHoyHbIE MaTepHabl ISl IPOBEICHUS MPOMEXKYTOYHON aTTeCTallii pa3MelIeHbl Ha
caiire TI'Y B pasmene «Mudpopmaums o0  oOpa3oBarenbHOl  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAHYECKOE 00ecIeUueHne

a) DIEKTPOHHBIA YUYEOHBIM KypC MO TUCHUILIMHE B AJIEKTPOHHOM YHHBEpcHTETE «iDO» -
https://Ims.tsu.ru/course/view.php?id=24768

0) OnieHOYHBIE MaTepHallbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOM arTecTalu IO
mucturmaae (https:/www.tsu.ru/sveden/education/eduop/).

B) [1man mpakTHYECKUX 3aHITHI MO TUCITUTIIINHE.

r) MeToaudeckue yka3aHus 1o IPOBEIACHUIO TA00OPATOPHBIX paboT.

1) MeTtonuyeckue ykazaHus 0 OpraHU3aIi CaMOCTOATEIbHOU pabOThI CTYCHTOB.

12. Ilepevyenn y4yeOHOM JauTEepaTypsl U pecypcos cetu UHTEepHeT

a) OCHOBHas JUTEpaTypa:
1. bumaroB B.M., CaBkuna H.B., Tumuenko C.B., ®apanonoB B.B. OcHoBbI
AKCTICPUMEHTAIBHON BHEIIHEH OammncTtuku: yuel. mocooue / — Tomck: STT, 2017. — 122c¢.


https://lms.tsu.ru/course/view.php?id=24768
https://www.tsu.ru/sveden/education/eduop/

2. Crenanos B.I1. Baemmuss 6amnuctuka. U.1. Tomck: u3g. TT'Y, 2011, 738 c.

3. CrenanoB B. Il. Buemmnss 6amnmuctuka. Y. 2 / B. II. Crenanos; Tom. roc. yH-T. —
Tomck: U3patenscTtBo ToMm. yH-Ta, 2011. — 540 c. — URL:

http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000408012

4. CrenanoB B. I1. Buemnss 6ammictuka: [coopauk tabmui]. Y. 3 / B. I1. Ctenanos, A.
M. Tumoxus; Tom. roc. yH-T. Tomck: U3natensctBo Tom. yH-Ta, 2011. — 384 c.

5. Kanyrun B. T. AnsporazonrHaMuKa OpPraHoB YIPAaBJICHUS IOJETOM JIETaTEIbHBIX
anmaparoB: [yueoHoe nmocodue] / B. T. Kanyrun. — M.: U3n-8o MI'TY, 2004. — 686 c.

0) JOTMOJIHUTENbHAS TUTEPATYpA:

1. JIsmxenue paker: Bpenenne B Teoputo mojera paker / A. A. JImutpueBckuii, B. II.
Kazakosues, B. ®. Ycrunos u ap.; [lox pen. A. A. JImutpuesckoro. — M.: Boenusaar, 1968. —
463 c.

2. I'antmaxep @.P., JleBun JI.M. Teopus nonera HeynpasiasieMblx pakeT. M: duzmarrus,
1959, 230 c.

3. KonecuukoB A. A. HoBble HenmuHeWHble METONbI yIpaBieHHs mojeroMm / A. A.
Konecuukon. — M.: ®uzmaraur, 2013. — 193 c.

4. Oxouumckwii [[. E. OCHOBBI MEXaHUKH KOCMHYECKOTO mojieTa: [yueoHoe mocodue] / 1.
E. Oxomumckuid, 0. I'. Cuxapynuaze.

URL: http://epizodsspace.airbase.ru/bibl/ohotsimskii/osnovy/01.html

B) pecypchl cetu HTEpHET:
— O6mepoccuiickas Cers KoncynpranT [Tnroc CripaBoyHast mpaBoBasi CHCTEMA.
http://www.consultant.ru

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO pacHpOCTpaHsIeMoe IIPOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BxirouaeT mpHIIOKEHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOIMYHO JOCTyIHBIE 00naunble TexHonoruu (Google Docs, Slnnekc Auck u T.IL.).

0) nH(MOpPMAaIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIEeKTPOHHBIN KaTajor Hay4noit OnoOIIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHas OoubMoTeKa (pertozuTopwHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.Janbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas wiatdopma FOpaitT — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepnanbHO-TeXHH4YECKOe o0ecnevyeHne

AyauTtopun Juisi IPOBEIECHN 3aHATUN JIEKIMOHHOTO TUIA.

Ayautopun Af NPOBEACHUS 3aHATUN IPAKTUYECKOIO THUMA, WHAWBUIYAIbHBIX H
TPYIIIOBBIX KOHCYJIBTAlUN, TEKYIErO0 KOHTPOJIA U TPOMEXKYTOYHON aTTECTALlUN.

[TomerieHust U1 CaMOCTOSITENILHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOW U
JIOCTyNoM K ceTH VHTepHeT, B 3JIEKTPOHHYI0 MH(DOPMAIIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

KommbrorepHbie Ki1acchl U 1abopaTopuul 00OpPYA0BaHBI COBPEMEHHOM BBIYMCIUTEIBHON
TEXHUKOM M3 pacueTa OAHO paboyee MECTO Ha KaXJIO0ro o0y4aeMoro, a Takke KOMIUIEKTOM


http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000408012
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

MPOEKIIMOHHOTO 000pYyAOBaHMs sl TIpenojaBarens. Bce maboparopuu OCHAIICHBI Y4eOHO-
7a00paTOPHBIMU  CTEHJAMH, JIAOOpaTOPHBIM OOOPYAOBAaHHEM, B 3aBHCHUMOCTH OT CTEICHH
CJIO)KHOCTH, JUUIsI 00eCTieueH sl MPEeToAaBaHus JUCIUIUINH (MOTyJIei ), OCYIIECTBICHHS HAyYHO-
UCCIIEIOBATEIbCKOW  JIEATENIPHOCTH U MOATOTOBKM — HAayYHO-KBAJTM(PHUKALIMOHHON  pabOTHI
(muccepTanum), a TaKxKe 00ecredeHus MPOBEACHUS TPAKTHYECKON TTOATOTOBKH.

15. Undopmanus o paspadorunkax

®apanonoB Banepuit BnagumupoBudy, kaHna. (us.-maT. HayK, TOIEHT Kad. JTUHAMUKH
noJieTa.

I'panbpko Hukonerra CepreeBHa, acCUCTEHT Kad). JMHAMUKH TTOJIETa
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