


Pabouass mporpamma  IHCUMILIHHBL  «IHCJIeHHble  MeTodAbl» 1
O0VHaloLIHXCSA 10 HamnpasieHuio noarotoBkd 03.03.02 dusuxa ([Ipodus:
®u3nKa), CcocTaBileHa Ha ocHoaHMH (DelepalbHOrO0 TroCyIapCTBEHHOIO
o0pa3oBaTelbHOrO CTaHIapTa BbICLIEro OOpa3oBaHHa — OakaiaBpHaT IO
nanpaieHuto noarotoBrkd 03.03.02 ®u3Hka. VTBEPAKIECHHOrO MpPHKA30M
MuHHCcTepcTBa HayKH U Bbicluero odpaszosanus Poccuiickoli Pegepaunn ot
07.08.2020 Ne 891 (c u3M. W 1omn.). Ilopsiaxa opraHH3aliii H OCYILECTBIEHHS
oOpa3oBaTelbHON IeATEIbHOCTH MO 00pa30BaTelbHbIM MPOrpaMMaM BBICLIETO
oOpaszopaHusi — nporpasyay OakajaBpHara, MporpasMmaM CleLHalHTeTa.
nporpamMManM MarHcTpaTypbl. YTBepAIECHHOTO NpHKa3oM MHHHCTEPCTBA HAYKH H
Bbiciliero odpaszosanus Poccuiickoii ®eaepaunn ot 06 anpeas 2021 r. Ne 245 (¢
H3M. M IJ0M.), B COOTBETCTBMM C VUeOHbIM IUIaHOM, YTBEPKICHHBIM Y4YeHbIM
coBeToM DPIBOY BO «/lonT'¥V» a1s Hadopa 2024 roaa.

Pazpabor4ik:

CT. OpenoIasareib E. J1. bonaaps

Padouas mnporpamya yTBep/KIeHa Ha 3aceJaHHH Ka(elpel oOmrefi (H3HKH H IHIAKTHKH
(hH3HKH.

[Ipotokon o1 26.03.2024 r. Ne 12
3aseayvioiuiii kadeapoit , A. B. be3ve

COI''TACOBAHO:

H.0. 1ekaua ¢Quzuro-TexHuUyecKoro
(paryabTera C. A. dorzenko
28.03.2024 r.

YueGHO-MCTOAHECKAS KOMHCCHS PH3HKO-TENHHYT ™"~~~ *~ = pTeTa.
[Tpotokoa o1 27.03.2024 1. Ne 2. 4
Ilpeacenatens

g //C //// I. Kotenko
J

PvroBoaitre 11 ocHOBHOIT npodecCOHATRHOIT

00pazoBaTeIBHOIl 1POIPAMML ////7
=

KaHIHIaT QH3HKO-MATeMAaTHYECKHX HAVK A. .. besyc
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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
IMPOI'PAMMBbI

1.1. TpebGoBanus K MpeABAPUTEIBHON MOATOTOBKE OO0YYAIOIINUXCS, MPEAIICCTBYIOIIHE
U COITYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUCHHUE JAHHOM:

0a3oBas MOArOTOBKA 110 MaTeMaTHKE B 00BEME ITPOrpaMMbI CPETHEH IITKOJIBI;

JTUCIUIUIMHBI IPOTPaMMEBI OaKaliaBprara:

IIpoecpammuposanue u mamemamuieckoe MOOeIUposanue;

Mamemamuueckuii ananus;

Huppepenyuanrvnvie  ypasuenus. Humeepanvhvie ypasHeHuss U — 6aPUAYUOHHOE
ucuucnenue;

Memoovr mamemamuueckoli pusuxu,

Yucnennvle Memoobl u Mamemamuieckoe MooeIuposanue;

Humezepuposanmvlie cucmemul u KoMnvlomepHas epaguxa,

Ilaxemwt npuxnaonvix npoepamm (Ilpuxknaonvie npoepammol);

Memoouxa pewenus 3a0au no ¢usuxe (Memoouxa pewienus (puzuueckux 3a0ay)).

1.2.  JlucuuIuiMHbBI, KypcoBble pabOTHI M MPAKTHUKH, Ui KOTOPHIX OCBOCHUE JTAHHOUN
JUCIUTUTMHBI HEOOXOIMMO KaK MPEIIIeCTBYOIIEE:

IIpouzeoocmeennas: npedOunioMHAst NPAKMUKA,

Iloozomoska u coaue u coava 20cy0apcmeenHo20 IK3AMeHa;

Buvinonnenue u 3awuma 6blnycKHOU K8AIUDUKAYUOHHOU PAOOMbI.

2. OIIMCAHHUE JUCHHUIIVINHBI

2.1. OOmas xapakTepucTUKa

HaumenoBanue nokasarens 3HavYeHNne OKa3aTeNs
HaszBanue o0pazoBaTenbHON TPOrpaMMbl 03.03.02 ®uzuka ([Ipoduns: Puznka)
EIEEEMH Ha3BaHUE B COOTBETCTBUU C YUCOHBIM B1.5.M3 UnCIeHHbIE METOMb!
YacTh 00pa30BaTebHON MPOrpaMMEI BasoBas yacTb
KonnuecTBo 3a4eTHBIX equHuUI] / BCEr0 4acoB 2,5/90

2.2.  PacmpenereHne 9acoB 10 MeproaM 00ydeHUS

O01ee KOJIHYECTBO YaCOB
v = CaMOCTOS-
®opma =9 o .
= S JIeKIH- | Jlabopa- | MpaKTH- TeJbHOM dopma
00y4eHus & = BCEro
@ OHHBIX | TOPHBIX | YeCKHX pa6oThI + KOHTPOJIsI
KOHTAKTHAas
Ounas 4 8 20 30 — 40 90 3a4eTr

3. HOEJIN JINCHUTTJIMHBI

Gopmuposanue cucmemamuyeckux 3HaHUuti 8 001ACMU YUCTEHHbIX Memo008 peuieHus 3a0ay
MamemMamuyeckoz2o aHaiu3a, aneeopvl u mamemamuyeckou gusuxu na IBM.
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4. KOMIIETEHIIUA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHHSA KOMIIOHEHTA OBPA30OBATEJIBbHOM NPOT'PAMMBI, X
NHAUKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

Komnerenuun NuankaTopsl Pe3ynbTaThl 00yyeHust

OIIK-1. Crocob6en OIIK-1.44 ITpumensier OIIK-1.44.1 3HaeT OCHOBHOE YHCJICHHbBIC
MIPUMEHSTH 0a30BbBIE | METO/BI BEIYHCIUTEIFHON | METOMBI peleHnus 3aaad (OCHOBBI TEOPUHU
3HaHUS B 007aCTU (PU3UKO- | MATEMATUKH U MOTPEIIHOCTEH W TEOPHH TPUOIIMKCHHUIM,
MaTeMaTHYeCKUX W (WJIHU) | MPOrpaMMUpPOBAHUS, METO/TBI YUCIEHHOTO pelieHus
€CTeCTBEHHBIX HAayK B | HEOOXOIUMBIE IS OOBIKHOBEHHBIX muddepeHInaTbHBIX
chepe CBOCH | peleHus 3aaad, YpaBHEHUH, OCHOBHbIE YHCIICHHbIE
npodeccuoHaNbHON aHAIMTUYECKOE PEIICHHUE METOJIBI alreOphbl, METOJBl YHCICHHOTO
JIESATEIILHOCTH; KOTOPBIX HJIU OTCYTCTBYET, | AuddepeHIMpoBaHus U UHTCTPUPOBAHU)
WJIH TOBOJIBHO CIIOXKHOE. OIIK-1.44.2 ApPryMEeHTHPOBaHHO

BBIOMpAeT METOJ  pEIICHUS  3aJlauH,

YCTaHAaBJIUBAET CBOICTBa

MaTeMaTHYECKUX 00BEKTOB,

3aKOHOMEPHOCTH MEXIY HHUMH, JTOBOJIUT

pelieHre  3aJa4d 10 IPUEMIIEMOTO

(4MCIIOBOTO) pe3ynbTara, OLCHHBACT W
aHATU3UPYeT MOJIYYEHHBIH pPEe3yJbTar,
CTPOMT MaTeMaTH4YecKHe MOJENHu s
pemienns npodeccoHaTbHbIX 33/1a4.

OIIK-1.45 IIpumensier OIIK-1.45.1 YwMmeer MPUMEHSTh
3HaHUS 110 BBIYUCIIUTEIbHbIC TEXHOJOTMH  JJIs
MPOrPaMMUPOBAHUIO U JUIA | peUIeHHss  KOHKPETHBIX  3ajad U3

pa3IMUYHBIX oONacTell MaTeMaTUKH C
ITOMOIILI0 BEIYHCIIHTEIBHBIX METOI0B
OIIK-1.45.2 YMmeer HCIIOJI30BaTh
OCHOBHBIC HpI/IeMBI BBIYHUCIINTCIIBHBIX
METOJIOB TIPU PEUICHUH Pa3IMYHBIX 33134
po(heCCUOHATIBHOMN IeITEIbHOCTH

pelIeH st KOHKPETHBIX
3aj1a4 U3 pa3IngHbIX
o0bJracteil MaTeMaTUKU

5. IMTPOI'PAMMA JUCHUIIJIMHBI

Ha3Banue TeMbl | Kpatkoe copep:kanue TeMbl (BOIPOCHI TEMbI)

Paznen 1. UncneHHoe penieHune ajredpanyeckKux M TPAHCHEHIEHTHBIX YPaBHEHH

1. MaremaTHuecKie MOJIEITH U YUCIICHHBIE 1.1 MaremaTrueckre MOJICITU ¥ YUCIICHHBIE METOIBI B
METO/IbI ¢dusuke.

1.2 TlorpemHoCTH BEIYHCICHHH.

1.3 VcToYHMKH MOTPENTHOCTEH.

1.4 Knaccugukarus norpemHoCcTe.

1.5 O6uas gopmyna Ui HOrpelIHOCTH HYHKLIUU

2. IlpubnmKeHHbIe YKCia U JeHCTBUS HaJ 2.1 [lpubnmxeHHbIe YMca U IEHCTBUS HAJ HAMHU.

HUMU 2.2 Pacyer mMONMHOMOB H WX MPOU3BOAHBIX TIO
006006mennoi cxeme ['opHepa.
2.3 Meton wuTepanuii NpUOIMKEHHOTO BBIYHCICHUS
3HAYCHUH IeMEHTAPHBIX (QYHKIHH.

3. UucneHHoe penieHne anredpanyeckux u 3.1 Uwumcnennoe pemieHne —anreOpamyecKux U

TPAHCUEHJCHTHBIX YPaBHEHUH.
3.2 AmnanuTHueckoe W Tpaduueckoe 000coOneHne
KOpHEH

TPAaHCUEHJCHTHBIX YPaBHEHUI.

4.1 YTouHeHUE KOPHSI METOAOM JUXOTOMUH, METOIOM
XxopJa, MeTogoM HproTOHa (METOIOM KacaTenbHbIX).

4. YToYHEeHHE KOPHS, CXOIUMOCTh
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UTEPALMOHHON NMPOLEAYPHI.

4.2 Meton utepauuii 1 yCIOBHE €0 CXOAUMOCTH.

4.3 TIlpuBeneHue ypaBHEHUS K BHAY, KOTOPHIi
obecreunBaeT CXOJUMOCTb HUTEpPaLMOHHON
MIPOLIETYPHI.
Pa3nen 2. Cuctemsl ypaBHeHHil
5. UucneHHOE pelieHre CUCTEM JIMHEHHBIX 5.1 YwucneHHoe pelIeHUE CUCTEM  JUHEHHBIX
anredpanvecknx ypaBHEHHH. anredpanvdeckux ypaBHEHHH.
5.2 Metop T'aycca.
6. HTepaluoHHBIC METO/IBI. 6.1 UtepaninoHHbIE METOABI.
6.2 Meroapl: TPOCTOH  WTepamuu,  3eimens,
penakcaiuu.
7. UHCIEHHOE PEIICHUE CUCTEM 7.1 UucieHHOE peIICHUE CHUCTEM HEITUHCHHBIX
HEJIMHENHBIX YPaBHEHUU YPaBHEHUM.

7.2 MeTon mpocToi ureparuu, Mmetoq Herotona

Paznen 3. UHTepnoasinusi ¥ 3KcTpanossuns GyHKumui

8. IlocraHOBKa 337241 UHTEPIIOJISLIHH.
[IepBas u BTOpas UHTEPIOIAUNOHHBIE
¢dopmyner HeroToHa.

8.1 IlocTaHoBKa 3a1auyl UHTEPHOISAIIH.

8.2 KoHeunsle pa3HOCTH.

8.3 Cnyyaii paBHOOTCTOSIIIKX Y3JIOB.

8.4 TlepBast u BTOpasi MHTEPIOJSIHOHHBIE (QOPMYIIBI
HproToHA.

9. UnTepnonsaunonHbIi momrHoM Jlarpamxka

9.1 UnTepnonsiuus 1Jisi HEPAaBHOOTCTOSIIINX Y3J0B.

9.2 MHTepnoassiunoHHbINA oarHOM Jlarpanxa.

9.3 HaxoxkzaeHue KOpHS ypaBHEHHS  METOJ0M
00paTHOH MHTEPHOISIIINH.

10.MeTtox HaMMEHBIINX KBAIPATOB

10.1 OTpickaHme MapamMeTpoB AIMIUPUIECKUX (HOpMYIT
METO0M HAaUMEHBIIUX KBaApPaTOB.
10.2 CyTp MeTOZ]a HANMEHBIIIUX KBAJIPaTOB

11.MaTepnomnsiuus crijaiiHaMK

11.1 MuTepnonsnus cijaifHaMu.
11.2 CXxoauMOCTh UHTEPIIOMISILIMOHHOTO IIpoLIecca.
11.3 TTocTpoeHre KyOUUECKOTO CIIIaiHa.

Pasnes 4. MeToabl YMcIeHHOT0 pemieHus 1M ¢epeHunaJIbLHbIX YPABHEHHUIH

12. TuddepenumpoBanre 1 HHTETPUPOBAHNE
(GYHKITHIA.

12.1 [Tpo6nema nuddhepeHInpoOBaHusI.

12.2 Yucnennsie popmynsl muddhepeHInpoBaHusl.

12.3 OcTaTo4HbIe WICHBI MPOCTSHIINX (HOPMYIL.

12.4 3amava YMCIEHHOTO UHTETPUPOBAHNSI.

12.5 KsagparypHbeie ¢GOpMyJIsl MPSIMOYTOIBHHUKOB,
Tpaneuuil 1 CUMIICOHA.

12.6 [TpakTHyecKoe OIIEHHBAHUE ITOTPEIITHOCTEM.

12.7 llpuamun Pynre. Ksanparypabie ¢dopMyIisl
UeOwimena u ["aycca.

13.06bIkHOBEHHBIE THU(PEepeHIINATBLHBIE
YpaBHEHUSI.

13.1 3agaga Komu a1t ypaBHEHHSI IEPBOTO MOPSIKA.
13.2 MeToa rocneoBaTeNbHOT0 MPUOIIKEHNUS.

13.3 Metog Jiinepa.

13.4 Metons! Pynre-KyTTsI.

13.5 Kpaesbie 3amaun. CBezeHHE KpaeBbIX 3a1ad K
3aaaue Komm.

13.6 MeTo KOHEUHBIX Pa3HOCTEHN

14.YpaBHeHus MaTreMaTHIeCKOil PU3UKH.

14.1 HavanpHble, TpaHUYHbIE 1 HadalbHO-TPAHUIHBIE
(cMmemaHHbIE) 3a/1a9H.

14.2 Ypasnaenue Jlamnaca B KOHEUHBIX PA3HOCTSIX.

14.3 Pemenue 3agaun Jupuxie METOAOM CETOK.

14.4 Metox MonTte-Kapio.

14.5 MeTtoz ceTok u METOJ| MPOTOHKH ISl YPaBHEHUS
TEIIONPOBOIHOCTH.

14.6 MeTon ceToK M METOX MPSIMBIX IS YpaBHEHUS
KoJe0aHUH CTPYHBI.




6. CTPYKTYPA U COAEP KAHUE JNCHUIIJINHBI

6.1. ®opma oOydeHnus — ouHasi, Kypc — 4, cemectp — 8

KoanuyecTBo 4acos
HaumenoBanus pa3aesoB U TeM Jleku. | Jladop. | Ilpakrt. | CPC+ | Bceero
KOHT
Pazpnen 1.
1. MaremaTtn4eckue MOIEIN U YACIIEHHBIE 1 2 2 5
METOJIBI
2. IpubmmKkeHHbIC YMCIa U ASHCTBUS HaJl HUMH 2 2 5
3. UucneHHoe pelieHne anredpandeckux u 2 2 5
TPAaHCLEHJCHTHBIX YPaBHEHHUH.
4. YTouHEeHHE KOPHS, CXOIUMOCTb 1 4 2 7
UTEPAIIOHHON TIPOIICIYPHI.
Pazpnen 2.
5. UwncneHHoe pemnieHre CUCTeM JIMHEHHBIX 2 2 2 6
anredpanvecknx ypaBHEHHH.
6. HTepaluoHHBIC METO/IBI. 2 2 3 7
7. UucneHHOe pelieHne CUCTeM HeITMHEHHBIX 2 2 3 7
ypaBHEHUI
Paspea 3.
8. IlocranoBka 3amaun uHTepnosuuu. [lepBas u 1 2 3 6
BTOpast HHTEPIOJSUOHHBIE popMynsl HeloToHA.
9. HuTepnonsuuoHHbIH noauHoM Jlarpanxka 2 3 6
10.MeTtox HaMMEHBININX KBAIPATOB 2 3 6
11.MaTepnonsinus crijaiiHaMK 2 3 6
Paznen 4.
12. TuddepennnpoBanre 1 HHTETPUPOBAHNE 2 2 3 7
(GyHKITHIA.
13.06bIkHOBEHHBIE THU(PepeHIINATBLHBIE 2 2 3 7
ypaBHEHHSI.
14.YpaBHeHMs] MaTeMaTHYECKON (PH3HKH. 2 2 3 7
3auer 3 3
HUTOI'O 3A CEMECTP 20 30 40 90

7. OIEHOYHBIE MATEPHAJIBI (CPEACTBA) VI TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTAIIUA

7.1. KoHTpoabHbIe BONPOCHI
Pa3neun 1
1. TTorpeurHocTk. AbcomoTHas,

OIICHKA MOTpCIIHOCTH.

OTHOCHUTEIbHAs
HeomnpeaeneHHocTU. O1ieHka norpetHoctu. ®opMynbl CyMMBI, TPOU3BEACHUS U YACTHOTO.
2. Ilorpemnocts. [Ipsimas u obpaTHas 3agauu Teopuu norperHocted. [IpubnmxenHas

IOrpCIIHOCTD.

HNurepan

3. Meronb! peuieHust TUHENHBIX ypaBHeHUH. OTaeneHne U yTOYHEHHE KOpHel. Merton

OTJIeJICHUs KOPHEN ypaBHEHUSI.

4. Metoibl pelieHHst TMHEHHBIX YpaBHEHHH. MeTo1bl TUXOTOMUH U XOP/I.
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5. Utepanmonnbie BBIUMCIACHUSA. MeTOABl pEHICHUS JTUHEHHBIX ypaBHEHUW. MeTomabl
WTEpaLil U KacaTeIbHBIX.

6. UteparimonHbie BbIUMCICHUS. METOIBI pEIICHHsS JMHEHHBIX YpaBHEHHUH. MeTon
KOMOMHHPOBAHHBIM.

Pa3nen 2

7. KoHeunble MeTO/BI PEIICHUs] CUCTEM JIMHEWHBIX ypaBHeHUH. Meron ["aycca. Beibop
IJIABHOTO 3JIEMEHTA.

8. KoHeuHble MeETOABI pEIICHUS CHCTEM JIMHEHMHBIX ypaBHEHUW. BpruucieHue
OTIPEACIUTENS U OOPATHON MaTPUIIBI.

9. KoHneunbie MeTO/BI PEIICHUs] CUCTEM JIMHEHHBIX ypaBHeHHH. OO0IIas XxapakTeprucTuka
U CpaBHEHUE METO/IOB.

10. HrepauMOHHBIE METOJbl PEIICHUS CUCTEM HEJIWHEWHBIX YypaBHEHUU. MeTojbl
utepauuii u 3eiaens. CXxoquMocTb METO1a UTEPALUH.

11. UtepanmoHHble METO/IbI PELLIEHUS CUCTEM JIMHEUHBIX YpaBHEHUH. MeTo1bl uTepanmii
u 3eiigens. CXoAUMOCTb METO/1a UTEPALIUH.

12. Pemienus cucteM HEIUMHENHHBIX ypaBHeHUN. MeToibl Hpl0TOHA U TPOCTON UTEpaluu.

Pa3nen 3

13. UnTepnonsiiusi,  JKCTpamoyAuus,  annpokcumanus — GyHkiuil.  [lpunosxkenus
WHTEPIOJIALNH U alnpoKCUManuK. IHTepoIsIMOHHbIC TOTMHOMBI. KaHOHUYECKUI TTOJTMHOM.

14. Unrepnonsiiuonnsie  monuHoMbl. [lommuom Jlarpamxka. OneHka MOTPEIHOCTH
noiauHoMma Jlarpanxa.

15. UnTepnonsiuonnbie  monuHOMbl. Pa3genennsie pasHoctu. [lommHom HperoTona.
WNuTtepnionupoBanue Briepe U Ha3al.

16. CrimaiiH UHTEPIOJIALIMS.

17. MeTo1 HAUMEHBIIINX KBAJAPATOB.

Pa3zpen 4

18. Metoapl uucneHHoro auddepeHIpoBaHUsl W HHTErpupoBaHusa. PasHocTHBIE
dbopMyIBI 7SI TPOU3BOIHBIX.

19. MeTonbl 9HMCIIEHHOTO WHTETpUpOBaHUs. OIHOKPATHBIA W MHOTOKPATHBIA METOJIBI.
MeTonabl TpsIMOYTOJIbHUKOB, Tpaneuuid 1 CUMIICOHA.

20. Metoa Pynre npakTuueckoi olieHKH norpemtaocti. @opmyinsl Pynre.

7.2. Temsl 10kJ1a10B (pedepaToB)
He npenycMoTpeHsl mporpaMmon AUCHUTLIHHBI
7.3. TeMbl NMCbMEHHBIX Pa0OT (THIIBI 32124)

JlabopaTopHbIie paboThI
— Jlabopatopnas padora 1 Ilorpemnoctu
— JlaGopatopHas pabora 2 (a) Cxema ['oprepa

— Jlabopatopnas pabota 2 (6) Merton uTepanuii NpUOIMIKEHHOTO BBIYMCIICHUS
3HAYEHUH 3JIEMEHTAPHBIX (QYHKIUI

— JlabopatopHas pabota 3.1 (a) I'paduueckuit MeTo permeHus: anredOpandecKux u
TPAHCLEH/ICHTHBIX YPaBHEHUHN

— JlabopaTtopHas padota 3.1 (6) MeToa mOJTOBUHHOTO JACIICHUS
— JlabopatopHas pabota 3.2 (a) Metos KacaTeabHBIX

— JlabopaTtopHas pabora 3.2 (6) Meroxa xopa



JIaGoparopnas pabota 3.2 (8) KomOuHMpOBaHHBINH METOA

JlaboparopHast pabota 4 (a) CucremMa NHHEWHBIX ypaBHeHUU MeTon oOpaTHOM
MaTpHULIbI

JlaboparopHas pabota 4 (6) Cucrema nuHeHbIX ypaBHeHU Meton Kpamepa
JIaboparopHas pabota 4 (B) Cucrema InHelHHbIX ypaBHeHUH Metox ["aycca

JlaboparopHast pabota 5 (a) Cuctema HeMMHEHHBIX ypaBHeHUN MeTona mpocToi
HATEppaLUn

JlaboparopHas pabota 5 (6) Cucrema HeNMMHEWHBIX ypaBHeHU Meton 3eiiaens
JlaboparopHas pabota 5 (B) Cucrema HeMMHEHHBIX ypaBHEHUI Meton HetoToHa
JlaboparopHas padota 6 (a) Marepnomnsius Merong HeroTona

JlabGopaTopHas padota 6 (0) MuaTepnonsuus Merox Jlarpanka

JlaGopaTopHas pabora 7 (a) HMurterpupoBanue u muddepeHupoBanue Meros
Tpaneuu

Jlaboparopuast pabora 7 (0) Murerpupoanme u muddepeHnuporanne Meton
NIPAMOYIOJIbHUKA

Jlaboparopuast pabora 7 (B) UHrerpupoBanue u muddepennuporanue Meton
Mounrte-Kapio

KOHTpOJ’ILHaﬂ pa60Ta II0 IIPOBEPKE TCOPCTHUYCCKUX 3HaHHH — 1O BCEM TEMAM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBIINIC KOHTPOJIBHBIX BOIIPOCOB.

8. PACHIPEJEJIEHUE BAJIVIOB, KOTOPBIE ITOJYYAIOT OBYYAIOIIUECSA

OO0mast olleHKa 3HaHWM 00y4YarOIIMXCS MO AUCHUIUIMHE MpoBoAuTcs no 100-6annpHoi
HIKajle MCXOJs M3 MaKCUMyMa, IMpHBEJIEeHHOro B Tabiuue Huwke. OpraHu3aluoHHO-ydeOHas
paboTa B ayAMTOpUU OIICHWBAETCS HA OCHOBE TAKMX KPUTEPUEB KaK IOCEMAeMOCTh 3aHSTHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBHIMOJIHEHUE [OMAIIHUX 3a/laHUi, aKTUBHOCTh BO BpeMs
MPOBEJCHUS JIEKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTHe B OOCYKIEHHHM TEKYLIero u
NpoiiIeHHOr0 MaTepuaia, peleHne 3aay 1 T.11.).

8.1. Cemectp 8
Homepa MaxkcumanbHoe
Buaspl padot
pa3enon KOJINYeCTBO 0aJLJ10B
OpraHu3aioHHO-y4eOHast paboTa B ayJJUTOPUH S)
1 CamocrosiTenpHas pabora 5
JlaGopatopHsbie paboThI 40
KonTponbHas pabota o TeOpeTUIECKOMY MaTepHay 10
HUTOro 60
3ader 40
OO0uuii uTor 3a cemecTp 100

CooTBeTCcTBYE 0AJUIOB OLIEHKE

Komnnuectso 6amios u3

O1eHKa 110 IATHOAIIBHOHN IIKaJIe

100 ECTS Ok3ameH, TudQepeHInPOBaHHBINA 3auer
3a4er
90-100 A OTJIMYHO 3a4TE€HO




80-89 B ODOLLO 3a4TEHO
75-79 C xoport 3a4YTEHO
70-74 b yIOBICTBOPUTEIHHO 3a9TCHO
60-69 E 3a4YTE€HO
35-59 FX HEYIOBJICTBOPUTEIBHO HE 3aUTCHO
0-34 F HE 3aYTEHO

9. OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O NTPOLECCA IJIs JINL C
OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbSA U UHBAJIN/10B

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YOTCS CIEAYIOIINE JOMOIHUTEIbHBIE METOABI
00y4YeHHs, TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH M NMPOMEXKYTOYHOH aTTecTali 00yJaroImuxcs B
3aBUCUMOCTH OT UX MHIMBHUIYalIbHBIX OCOOEHHOCTEMH:

1) JUISL CJICTIBIX U CITA0OBUIAIINX

— JeKuuu Oo(GOpMIISIIOTCS B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATM3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

— JUIs  BBINIOJHEHUS  3aJaHWss TpU  HEOOXOAWMOCTH  MPEIOCTAaBIISACTCS
YBEJIMYHBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE UCIIOJIb30BAaHUE COOCTBEHHBIX YBEINUMBAIOIIUX
YCTPOMCTB;

— MUCbMEHHBIE 3a7JaHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPU(TOM.

2) IS TIIYXHUX M CI1a00CTBIIIAIIHX

— JeKIMHU OPOPMIIAIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA;

— MUCHMEHHBIE 3a[aHUs BBIITOJIHSIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (popMe;

— 9K3aMEeH INPOBOJUTCA B IHUCBMEHHOM (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TeCTHPOBAHHUS.

3) JUISL JIML C HapyILIEHUSIMU OIIOPHO-/IBUTATEJILHOTO anapara:

— ek OQOpMIISIFOTCS B BUAE DJCKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
MOMOIIBIO0 KOMITBIOTEPA CO CHELUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEUEHHEM;

— MTUCHMEHHBIE 3a[aHUs BHIITOJHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCA B YCTHOU (pOpME MM BBIMOJIHSIOTCS B MHCHMEHHOM
dbopme Ha KOMIIBIOTEPE.

IIpy HEOOXOTUMOCTH NpEeIyCMaTpUBAETCs YBEIMYEHHE BPEMEHHM I IOATOTOBKU
OTBETA.

IIponienypa  mpoBeAeHUsT  NPOMEXKYTOUHOH  aTTecTalMM A OOydaroUIMXcs
YCTAHABJIMBACTCS C YYETOM WX HWHIMBUAYAIBHBIX TICHXO(U3WYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas aTTecTalus MOXeT IPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOYUYEHHs JIOMyCKAeTCs C
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst JOCTyl K UHQOPMAIMOHHBIM U OnbinorpaduyeckuM pecypcam B CETH
WutepHer Ui Kaxaoro oOydaromierocs B (opmax, adalTUPOBAHHBIX K OIPaHUYEHUSIM HX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM HIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) U1 00yYaroIuXcs ¢ HApYIIEHUSIMHU OIIOPHO-/IBUTaTeIbHOTO allapara:

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.
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10 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUME YYEBHOI'O
ITPOOECCA

VYueOHble 3aHATHA MPOBOIATCS B 4-M yueOHOM Kopryce (T. oneuk, np. TeaTpanbHblid,
1. 13). lns npoBeieHUs JTEKIMOHHBIX 3aHATHI TpeOyeTCs ayIuTopusi, 000py10BaHHAs MEIOBOH
WIA MapKepHOH NOCKOH, MyJIbTHUMEIMIHBIA MPOEKTOP U JKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MebOenu Ui CTY/IeHTOB, padouee MECTO MpenoiaBaressi, BbIXo1 B IHTepHET — MpOBOIHOM WK ¢
ucnonp3oBanuem Wi-Fi.

Jlnst  BBIMOJIHEHHWS — JabopaTOpHBIX — paboT  TpeOyercs  J1abopaTtopud €O
CHECLMATU3UPOBAHHBIM  000pYIOBaHUEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUAM
1u(ppoBOro 00pa3oBaHus: UMEET B HATMYUU OOJIBIIOE KOJTUYECTBO PA3IMYHBIX TUIIOB JATYUKOB,
KOTOpbIE TMOJKJIIOYAIOTCS K HOYTOYKYy (IJIaHIIETY) M MO3BOJSIOT OCYIIECTBIATH CcOOp
SKCIIEPUMEHTANBHBIX JaHHBIX, TpaQUuecKuil aHalu3 JaHHBIX, pPEIICHUE MaTeMaTHYeCKHX
ypaBHEHUH, 00paOOTKY IKCIIEPUMEHTAIIbHBIX TaHHBIX.

Jlis caMOCTOSITENIbHOM paboOThl HCIIONIB3YIOTCS TEKCTOBBIE U JJIEKTPOHHBIE PECYPCHI
HayuyHno#i OMOIMOTEKM YHMBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPeCTaBICHHOE B Y4EOHO-METOIUYECKOM KaOWHETe
Kadeapsr oOmer Gpu3nku U MuAakTuku pusuku (ayn. 220).

OOyuvaromuecss HMMEIOT BO3MOXKHOCTh  HCIIOJIb30BaTh y4yeOHbIE MaTepuaabl IO
TUCITUIUINHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmuoHHOTO 00pa3oBaHUs
OI'BOY BO «/lonl'Y». Ilpu uzydeHun IUCHUIUIMHBI IPUMEHSIOTCS JEKTPOHHOE O0y4YeHHE U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmIaTGOpPMbI  TUCTAHIIMOHHOTO  0OpazoBaHUs
OCYIIECTBJISIETCS TEKYLIMH KOHTPOJb 3HAHUN OOy4yaroUIMXcsd Ha OCHOBE TECTUPOBAaHUSA U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENLHOM paOOTHI.

11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEparypa

1. 3enkoB, A. B. Uucnennsie Mmeronpl: yuebd. mocodue / A. B. 3enkoB. — EkarepunOypr :
N3n- Bo Ypan. yH-Ta, 2016 1. — TeKCT: 37€KTPOHHBIN.

2. I'ynun, A.B. BBeneHue B 4MCIEHHBIE METOJNBI B 3a/lauax U YMpaXKHEHUAX: YdeOHOe
nocobue / A.B. I'ynun, B.A. Mopo3sosa, O.C. MaxopoBa. — M.: Uu¢pa-M, 2017. — 432 c. —
TekcT: 2neKTPOHHBIN.

3. Meroanyeckre pEeKOMEHAALMU K BBIMOJIHEHUIO J1a0OpaTOpHBIX PabOT MO Kypcy
«Yucnennele MeTonb» (AN CTYAEHTOB (u3uKo-TexHuueckoro ¢akynbrera) / Cocrt.:
E. [I. bounaps, A. JI. KonueBckas — lonenk: JJoul'V, 2023. — 17 ¢. — TekcT: 2IeKTPOHHBIN.

4. Meronuueckoe nocoOue Juis JEKIUOHHBIX 3aHATHI MO Kypcy «UHCIeHHbIE METOIbI»
(s crynenToB ¢pusuko-rexHuyeckoro (axynsrera) / Coct.: E. JI. bonnaps, A. /1. KonueBckas
— Honernk: Houl'Y, 2023. — 93 c. — TeKCT: 2JEKTPOHHBIMH.

11.2. JlononHUTENbHAS JIUTEpATypa

5. Ycrunos, C. M. BerunciurensHasi MaTeMaTHKa : yueOHOE TocoOue AJIsl CTYJICHTOB BY30B,
oOydaromuxcst mo HampanieHusM noArotoBku 220100 "CucremHblii aHanmu3 U ynpaBiieHue" H
230100 "NMadopmaTrka 1 BerauciutenbHas Texauka' / C. M. Yctunos, B. A. 3umantikuii. — CaHKT-
[TerepOypr : BXB-IlerepOypr, 2009. — 330 ¢. — TekcT: HEMOCPEICTBEHHBIA.

6. JHemunoBuy, Bb.II. Ywucnenneie ™eronpl anHanuza. [Ipubnmxenue QyHKUMMH,
muddepeHmanbaple M MHTerpanbHble ypaBHenus / Bl demmnosuy, M.A. Mapon, 3.3.
IyBanosa. — CII6.: JIans, 2010. — 400 c. — TekcT: HeOCPEACTBEHHBIN.

7. Kamutkun, H.H. Yucnennsle Metoapl: B 2 ku. Ku. 1. UnucneHnHsli ananmm3: Y4eOHUK /
H.H. Kamutkun. — M.: Academia, 2018. — 48 C. — TekcT: HEMOCPEICTBEHHBIH.
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8. Hemumpouu, b. II. Ywumcrmenneie wmetonbl aHanmm3a. I[lpubmmxenue GyHKIHM,
muddepeHraIbHbpe 1 UHTETpalbHble ypaBHeHuUs : yueb. mocobue / b. II. Jlemunosuu, 1. A.
Mapon, 3. 3. lllysanona ; mox pexn. b. I1. Jlemunosuya. — U3a. 4-e. — Cankr-IletepOypr [u ap.] :
Jlans, 2008. — 400 c. — TekcT: HENMOCPEACTBEHHBIN.

9. UsmamnoB, A. @. UucnenHele MeTOALl ONTHMM3aIMK : Yued. mocodume / A. D.
N3maunos, M. B. Cononos. — M. : ®uzmatiut, 2003. — 304 c. — TekcT: HEMOCPEACTBEHHBIH.

10.KommuenoBa, H.B. BrruucnaurenpHas matemaThka B mpumepax W 3amadax / H.B.
Komuenona , I.A. Mapon . —I'.: Hayka, 1972. — 367 c. — TekcT: HemocpeICTBEHHBIH.

11. Camapckuii, A. A. Uucnennsle MeTonsl : [Yueb. mocobue Mo CHernuaibHOCTH
"ITpuknannas maremaruka'] / A. A. Camapckuii, A. B. I'ymun. — M. : Hayka, 1989. — 429 c. —
TeKkcT: HemocpeICTBEHHBIN.

12. CoBpeMeHHbIE TNPOOJIEMBI BBIYHCIUTEIBHON MAaTEMAaTUKH M MaTeMaTHYECKOTO
moxaenupoBanus : B 2 1. T. 1 : BeruucnurenpHas maremaruka / Poc. akaa. nayk ; UH-T
BbIynciIUT. MateMatuku ; [Ot1B. pea. H. C. baxsanos, B. B. BoeBoguu]. — M. : Hayka, 2005. —
343 c. — Tekct: HEMOCPEACTBEHHBIM.

13. baxsanos, H. C. Uucnennble MeTOIbI : y4ed. mocoOue sl CTYACHTOB (PU3.-Mart.
cnenuansHocteit By30B / H. C. baxsanos, H. I1. XXuakos, I'. M. KobenbkoB ; Mock. roc. yH-T
uM. M. B. JlomonocoBa. — 5-¢ u3a. — M. : BUHOM. JIa6. 3uanunii, 2007. — 636 c. — Tekcr:
HEMOCPEICTBEHHBIH.

14. baxsanos, H. C. UucieHHble METOJBI B 337a4ax M YIPaKHEHUSAX : [Yueb. mocobue
st By3oB] / H.C. baxsanos, A.B. Jlanun, E.B. UmkonkoB. — M. : Beicui. mik., 2000. — 190 c. —
Tekcr: HenmocpeACTBEHHBIN.

15. BepxxOunkuii, B. M. Uucnennsie MeToabl : Mar. aHaim3 1 00BIKHOBEH. AuddepeHir.
ypaBuenus / B. M. BepxOwunkuit. — M. : Bseiem. mk., 2001. — 381 c¢. — Tekcr:
HENOCPEICTBEHHBIH.

16. bormaes, 1O. II. BerumcnutenbHas MaTeMaTHKa W IMPOTpaMMHpOBaHHE : YueO.
nocobue st cryaentoB BTy3oB / 0. I1. bornaes. — M. : Breicm. mik., 1990. — 544 c. — Tekcr:
HEIOCPEICTBEHHBIMN.

12. NHO®OPMALIMOHHBIE PECYPCHI

1. Hauunonanbhasi JIEKTPOHHAasA ondMoTeKA (HOB): dbenepanbHas
rocyaapcTBeHHas uH(popMarmonHas cucrema /| MunucrepctBo Kymbryper P®; Poccwuiickas
rocyaapcTBeHHas oubnroreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

01.09.2023). — Pexxum jgoctymna: cBOOOIHBIH, moanucka. HeoOxoauMa ycTaHOBKa MPOTPaMMHOTO
oOecrnieyeHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubanoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum gocTyma: i aBTOPU30B.
MoJIb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.

3. Hayunas »snextponnast Oubnmoreka «KubepJlenunkay»: caidt / Accouuamms
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CBOOOTHBIN. — TEKCT: NEKTPOHHBIMN.

4, DNeKTPOHHO-ONOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — PexxuMm gocTyma: Jisi aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. 9BC KOpaiit: >nekTpoHHas OmOIMOTeYHas cuctema: cailT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum noctyma: yisi aBTOPU30B.
MOJIb30BaTeNne. — TEeKCT: EKTPOHHBIMN.

6. DIeKTPOHHO-0nb1uoTeuHasi cucrema Jloul'Y: caiit / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JnocTyna: cBOOOIHBIN. — TeKCT: 3IeKTPOHHBIM.
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7. DyiekTPpOHHBbIN KaTajgor Hayunoit OmGmmoreku Ionl'Y: pasgen caiita / Hb
Houl'Y. — Tekcr: anextponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIM, JJIEKTPOHHBIC
JIOKYMEHTBI — J1s1 Ttosb3oBaTened JJonl'y.

8. OuexktpoHublii apxuB [doul'Y: paspgen caiita / Hb Jlonl'Y. — Tekcrt:
anektponubii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpaiieHus:
01.09.2023). — Pexum qoCcTyIa: CBOOOIHBIA.

13. IMTPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kopnoparusnas smnen3us JJorl'Y Ne 46484614)

2. Microsoft Office (koprnopatusHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (yiumien3ust mporpammbl Dream Spark ajist BRICIIUX y4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuu GPL, Apache,
BSD ns1 cB060THOTO POTPaAaMMHOTO 00ECIICUCHHS ).


http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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