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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ienp ocBOeHUs] TUCHUILUIMHBI. W3Y4YCHHE TEOPUH W IPAKTHKU HCIOJIb30BAaHUS COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTH, OCBOEHHE COBPEMEHHBIX MPOTPAMMHBIX CPEICTB JJISl pelIeHHUs YUeOHBIX,
WH)XEHEPHBIX U HAyYHO-TEXHUYECKHUX 3a1a4

3agauu AMCHMIIMHBI

- U3y4eHHE [IPUEMOB pPEIIeHHU TUITUYHBIX (PU3MKO-MAaTEMaTHUYECKUX 3a/1a4 C UCII0JIb30BaHUEM
COBPEMEHHBIX MATEMATHYECKUX ITAKETOB U S3BIKOB IIPOrPaMMUPOBAHUS BEICOKOTO YPOBHS;

- OCBOEHME IIPUEMOB UCIIOIb30BaHUs pecypcoB IHTepHeTa a1 perieHus 3a1a4 yueOHoil,
WHXEHEPHOU U HaAYYHO-TEXHUYECKON HAIIPABICHHOCTH;

- OCBOCHHE IIPUEMOB CO3JJaHUS IIPOIrPpaMMHOI'0 KOJA,

- (hopMupOBaHME HABBIKOB 110 TIOMCKY, 00pabOTKe M aHANN3Y HH()OPMAIHH U3 PA3IMIHBIX
MCTOYHHMKOB U MIPEACTABICHUIO €€ B TpeOyeMoM (opmarTe.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHI !

KOI[ U HAMMCHOBAHHUEC

KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

VYK-1 Cnocoben
OCYIIECTBIISATH TIOUCK,
KPUTUYECKHI aHAIN3 U
CHHTE3 HH(pOpMaLnH,
HNPUMEHSATh CUCTEMHBIN
MOJXO/ JUIsl PELICHUS
NIOCTABJICHHBIX 33134

N/1-1yk-1 Belmoasser mouck
HEo0X0MMo HHpOpPMaLnH,
€€ KpUTUYECKUI aHaIu3 U
00001aeT pe3yIbTaThI
aHayu3a JyIsl perieHus
MOCTaBJICHHOM 3a/1a4u

3HATh:
- COBPEMCHHBIC METO/IbI TIOUCKA HCXOTHOM
uHOpPMALINH IS peIeHus (PU3HKO-
MaTeMaTHYECKUX 33]1a4 Ha KOMIIBIOTEpE C
HUCITIOJIB30BAHUEM (1)I/I3I/I'~I€CKI/IX BCJIIMYHUH C
CIIMHUIIAMU UX U3MEPCHUS;

- C1OcO0BI TPpaUIECKOTO MPEACTABICHUS
pelIeHHS MHXCHEPHBIX ¥ HAyYHO-
TEXHUYCCKHUX 3a1a4.

YMETh:
- yMeTh 0000111aTh 3HAHUS U3 Pa3HBIX

pa3esioB HAyKU U TEXHUKH JIJIS1 pEeLICHUS
(bU3MKO-MaTEeMaTHYECKUX 3a/1a4 Ha
KOMIIBIOTEPE;

- IPUMEHSATH rpaUKy U aHUMALIUIO JJIS
KPUTHYECKOI0 aHAJIW3a U PeleHUs
MIOCTaBJICHHOW 3aJ1auu.

OIIK-1 Cnocoben
MMOHUMATb TTPUHITAITHI
paboThI COBpEMEHHBIX
nH(OpMaAITMOHHBIX
TEXHOJIOTUH U
HCIOJIL30BaTh UX JJIA
pelIeHus 3a1a4y
npodecCuOHATbHON
JIeSITeIIbHOCTHU

N-1lonk-1 [emoHcTpHupyeT
MMOHUMaHHWE TTPUHITUTIOB
paboThI COBpEMEHHBIX
WH(pOpPMaAITMOHHBIX
TEXHOJIOTUI

3HATh:
- OCHOBBI IPUMEHEHUS TOJIOKEHU I
($U3UKH, MaTEMaTUKH, XUMUH,
WHXEHEPHOU rpaduKu 1S pereHus
(bU3UKO-MaTEMAaTHYECKUX 3aJ1a4 Ha
KOMIIBIOTEPE;

- OCHOBHBIE YHUCIIEHHBIE METOJIbI PEIICHUS
(bu3MKO-MaTEeMaTUYECKUX 3a1a4.

YMETh:

- IPUMEHSTH AHATTUTUYECKHUE U YUCIICHHbIE
METO/IbI ISl PEIIEHUS TOCTABIEHHBIX
3ajady;

- IPUMEHATh OCHOBHBIE YHCIICHHBIE
METO/IbI pelieHus (PU3NKO-
MaTEMaTHYECKUX 3a4a4.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

OIIK-2 Cnocoben
pa3palaThIBaTh arOpPUTMbI
nu KOMHLIOTCpHBIe
POrPaMMBI, TPUTOTHBIC
JUIA HpaKTquCKOFO
PUMCHCHUS

N-1lonk-2 AITOPUTMU3UPYET
pelLlIeHHE 3a]auu U peau3yeT
AJITOPUTMBI C IOMOIIBIO
IIPOrPaMMHBIX CPECTB

3HATh:
- 0COOEHHOCTH MPUMEHEHUS
AHAINTHYCCKON MAaTEeMaTHKH M YHCICHHBIX
MCTOHOB JJId pCHICHUA CUCTEM JIMHEMHBIX
Y HEIMHEWHBIX aNreOpandecKux
YPAaBHEHUN;

- OCHOBHBIE aJITOPUTMBI JIJIsl PELICHUS
(HU3MKO-MaTEMAaTHUECKHX 3a/1a4 Ha
KOMITBIOTEpE.

YMETh:

- UCTIOJIB30BaTh BCTPOCHHBIE (YHKIIUU
YUCJICHHBIX METOJIOB pacyeTa JJisl CUCTEM
JIMHEWHBIX U HEJIMHEHHBIX
anredpanvecknx ypaBHEHUH;

- IPUMEHSTh aITOPUTMBI JJISl PELIEHUS
(U3UKO-MaTEMaTHYECKUX 3aJ1a4 Ha
KOMIIBIOTEPE.

OIIK-2 Cnocoben
pa3palaThIBaTh arOpUTMbI
n KOMHI)IOTepHI)IG
IIPOrPaMMbl, IPUTOTHBIC
JUJIA HpaKTI/I‘IeCKOFO
PUMEHCHHUS

N-20mk-2 [lpumenser
UH(POPMAIIMOHHBIC
TEXHOJIOTUH TSI TTIOUCKA,
XpaHeHHs, 00pabOTKH, aHaIK3a
U TIPE/ICTaBIICHUS
uHpopmarun

3HATh:
- METOIbl aHAJIM3a U MOJICIINPOBAHUS
HKCIIEPUMEHTAIBHOTO HCCIICIOBAHNS;

- OCHOBHBIE Cpe/ICTBA HH(POPMAITMOHHBIX
TEXHOJIOTUH JUIsl TIOMCKA, XPaHSHHUS,
00paboTKH, aHAJIN3A U IPECTaBICHUS
uHpOpMaLUH.

YMETh:
- IPUMEHSATH METO/bI 00pa0OTKHU
HKCIEPUMEHTAIbHBIX JaHHBIX B
WH)KEHEPHBIX pacueTax;

- UCTOJIb30BaTh BCTPOCHHBIE (DYHKIIUU
cucreMbl SMath u rpaduueckoe
NpeJCTaBICHUE PE3yJIbTAaTOB IS
00paboTKH, aHAJIN3a U IPECTaBICHUS
uH(pOpMAaLUU TPUMEHHUTENBHO K
WH)KEHEPHBIM pacyeTam.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccmoHambHON 00pa3oBaTeIbHON TpOrpaMme

Texnonorust Boasl U TorumBa Ha TOC u ADC (manee — OIIOII), nanpasnenus noarorosku 13.03.01
TennosHepreTrka U TEIUIOTEXHUKA, YPOBEHh O0pa30BaHuUs: BhICIIee 00pa3oBaHuE - OaKalaBpuar.

Bbazupyertcs Ha ypoBHE cpeqHero oo1ero oopazoBaHusl.

Pe3ynbrarhl 00y4yeHMs, MOIy4eHHbIE IPU OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TP BBIMOIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI pabOTHI B 8 1 2 2 - - - - - - 4 - Iloozomogka k nabopamopnoit padome: Jns
cpeaax KOMITBIOTEPHBIX BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
MaTeMaTHYeCKUX HEO0OXOAMMO TIPEBAPUTENHLHO U3YIUTh
porpamMmm COOTBETCTBYIOIINE pa3ielibl y4eOHUKa
11 OCHOBBI pabOTHI B 8 2 2 - - - - - - 4 - WudopmannoHHbIe TEXHOJIOTH B HH)KEHEPHBIX
cpeax KOMITBIOTEPHBIX pacuetax: SMath u Python: yuae6Hoe mocodue
MaTeMaTUYECKUX qutst By308/ B.®. Ouxos, K.A. Opios, 10.B.
MIpOrpaMm Uynosa [ u ap.]. - Canxr-IletepOypr: Jlans,
2023.-212c.
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 3-11
[2], 3-11
2 Mertoab! peneHus 20 4 4 - - - - - - 12 - Iloozomogka k nabopamopnoit padome: JIns
HEKOTOPBIX BBITIOJTHEH U 33/IaHUH 110 TabopaTopHOi paboTe
anreOpanvyecKux 3anad HEOOXO0/IMMO TIPEBAPUTENHLHO U3Y4UTh
B cpene SMath COOTBETCTBYIOIINE pPa3/ieibl yaieOHNKa
2.1 Mertoas! peneHus 20 4 4 - - - - - - 12 - WudopmanmoHHbIe TEXHOJIOTH B MHKEHEPHBIX
HEKOTOPBIX pacderax: SMath u Python: yue6HO€ OocOOUE
anreOpanveckux 3aaad qutst By308/ B.®. Ouxos, K.A. Opios, 10.B.
B cpenie SMath UYynosa [ u ap.]. - Cankr-IletepOypr: Jlans,
2023.-212c.
H3zyuenue mamepuanos iumepamypHsix
UCHOYHUKOG:
[1], 63-104
[2], 63-104
3 I'paduka u anumarus 20 4 4 - - - - - - 12 - Iloozomoeka K kKonmpoavHoil pabome: J1ns

SMath

MTOITOTOBKE K KOHTPOJIBHOU paboTe

5




3.1 I'pacuka n aHuMarus 20 12 HEO0OXO0/IMMO TIPEBAPUTEIHLHO U3YIUTh
SMath COOTBETCTBYIOIINE pa3ielibl y4eOHUKa
WudopmanmoHHbIe TEXHOJIOTH B MH)KEHEPHBIX
pacuetax: SMath u Python: yae6n0e mocobne
1t By3os/ B.®. Ouxos, K.A. Opios, 10.B.
Uynona [ u ap.]. - Caaxr-IlerepOypr: Jlans,
2023.-212c.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 137-195
[2], 137-195
4 CuMBoOJIbHAS U 18 6 Iloozomogka K 1adopamoproii pavome: Jns
ruOpUIHas MaTeMaTHKa BBIMOJTHEH U 33JaHUI TI0 JIaAO0OpaTOpHOU padboTe
SMath HEOOXO/IMMO TIPEBAPUTENIHLHO U3YIUTh
4.1 Mertoas! peneHus 18 6 COOTBETCTBYIOIINE pa3lieibl y4eOHUKa
TUIMYHBIX (PU3UKO- WudopmanmoHHbIe TEXHOJIOTH B HH)KEHEPHBIX
MaTeMaTHYECKUX 3a1a4 pacderax: SMath u Python: yue6HO€ MOCOOUE
B cpene SMath st By308/ B.®. Ouxos, K.A. Opios, 10.B.
BCTPOEHHBIMH Uynosa [ u ap.]. - Canxr-IletepOypr: Jlans,
CpeInCTBaMU U 2023.-212 c.
IpueMaMu H3yuenue mamepuanog 1umepamypnbix
MIPOTrPaMMHUPOBAHUS UCIMOYHUKOG:
[1], 458-467
[2], 458-467
5 Bcerpoennbie 20 12 Ilodzomogka K nabopamopnoii pabome: J1is
WHCTPYMEHTHI PeIICHHS BBITTOJTHEHHS 3aJJaHUH TI0 TabopaTopHO paboTe
anredpanvdecKkux HEOOXO0/IMMO TIPEBAPUTENHHO U3Y4UTh
ypaBHEHHH B cpeie COOTBETCTBYIOIINE pa3lielibl y4eOHNKa
SMath HNudpopmannoHHBIE TEXHOJIOTH B MHKEHEPHBIX
5.1 Bcerpoennsie 20 12 pacderax: SMath u Python: yue6HO€ TOCOOHE
MHCTPYMEHTBI PELLICHUS qutst By308/ B.®. Ouxos, K.A. Opios, 10.B.
anredpanvdecKux UYynosa [ u ap.]. - Cankr-IletepOypr: Jlans,
ypaBHEHHUH B cpenie 2023.-212c.
SMath H3yuenue mamepuanoe iumepamypHoix
UCOYHUKOG:
[1], 63-104, 197-235
[2], 63-104, 197-235
6 Pabora B cpene SMath 18 10 Ioozomoska k rabopamopnoii pagome: s

¢ GU3HYECKUMU

BBITIOJTHEH M 33/IaHHH 110 TabopaTopHOi paboTte
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BCIIMYMHAMH

HeO6XOI[I/IMO npeaABapUTECIbHO U3YUNUTH

6.1 | dyHKIUM U OTIEPATOPEI 18 4 4 - - 10 - COOTBETCTBYIOIINE pa3ielibl y4eOHUKa
SMath u ocobenHOCTH WudopmanmoHHbIe TEXHOJIOTH B MH)KEHEPHBIX
UX MPUMEHEHUS C pacderax: SMath u Python: yue6HO€ MOCOOUE
pa3MepHBIMHU st By308/ B.®. Ouxkos, K.A. Opios, 10.B.
BEIMIMHAMHU UYynosa [ u ap.]. - Canxr-IletepOypr: Jlans,
2023.-212c.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 12-39
[2], 12-39
7 Pemenne 20 4 4 - - 12 - Ioozomoeka Kk KOHmpo.ibHoU padome: J1ns
i depeHInanbHbIX MOJrOTOBKE K KOHTPOJIbHOW paboTe
ypaBHEHHH B cpeie HEOOXO/IMMO TIPEBAPUTENIHLHO U3YIUTh
SMath COOTBETCTBYIOIINE pa3lieibl y4eOHUKa
7.1 Pemenune 20 4 4 - - 12 - HudopmannoHHbIC TEXHOJIOTH B HH)KCHEPHBIX
i depeHInanbHbIX pacderax: SMath u Python: yue6n0€ ocobne
YpaBHEHMI B cpenie st By308/ B.®. Ouxos, K.A. Opios, 10.B.
SMath Uynosa [ u ap.]. - Cankr-IletepOypr: Jlans,
2023.-212c.
H3yuenue mamepuanog 1umepamypnbix
UCHMOYHUKOG:
[1], 308-313
[2], 308-313
8 Pemenwne 3amad ¢ 20 4 4 - - 12 - Iloozomoeka pacuemnvix 3adanuii: Jns
HCIIOJIb30BaHHEM MOJIrOTOBKY PacyeTHOTO 3aJaHusI HEOOX0IMMO
POrpaMMUPOBAHUS B pa3obparh METOA KacaTelIbHbIX I (GYHKIHN
cpene SMath OJTHOTO U JIBYX apTyMEHTOB
8.1 Pemmenue 3amad ¢ 20 4 4 - - 12 - H3yuenue mamepuanos 1umepamypHslx
UCTIONIb30BAaHUEM UCIOYHUKOB:
POrpaMMUPOBAHUS B [1], 313-335
cpene SMath [2], 313-335
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 32 - 0.5 80 335
Hroro 3a cemecTp 180.0 32 32 - 2 - 0.5 1135

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypcOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK TIO pa3ienaM




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ochosbl pabombl 8 cpedax KOMNbIOMEPHBIX MAMEMATNUYECKUX NPOSDAMM

1.1. OcHOBBI pabOTHI B Cpejax KOMIBIOTEPHBIX MATEMAaTHYECKUX MTPOTPaMM

OcHoBHBIE 00BEKTHI JNOKyMeHTa SMath: koMMeHTapuii, 4uClIOBas KOHCTaHTa, NMEpEeMEHHas
(BcTpOeHHAsT M TIOJIb30BATeNbCKasi), (DyHKIUS (BCTPOSHHAs M IIOJIb30BATENIbCKasi), OIepaTop
(BCTpOEHHBI M TOJB30BATENbCKHIA), BBIpaKEeHUE, coodbmeHne o0 ommbke. OcobeHHOCTH
uaeHTU(UKATOPOB (MMEH NepeMeHHBIX U GyHKIU) B cpeae SMath. Ckansap, BeKTop, MaTpHIia B
cpene SMath. CtpykTypa 3kpaHa pguciuies npu pabore B cpeae SMath: okHa ¢ pabounmu
JOKYMEHTaMH, MEHIO, TIaHEIH WHCTPYMEHTOB, NAaHEJIb COCTOSHHUS W Jp. [IpUHIMIIBI MMOATOHKU
cpensl SMath k moTpeOHOCTSAM M MPHUBBIYKAM KOHKPETHOTO TOJB30BATEINSA. 3aIllUTa W CKPBITHE
OTJIENbHBIX o0yacTei mokymenTa SMath..

2. Memoovi pewienus Hekomopuix aicebpauyeckux 3aoay 6 cpede SMath

2.1. Metoapbl pelrieHust HeKOTOPbIX anredOpanyeckux 3aaad B cpene SMath

Metonpl moucka Hyneil ¢yHkuumid B cpene SMath (rpadumdeckuii W YHCICHHBIA METOJIBI).
@DyHKIUSA 100t — MOMCK KOPHS BOJM3M TOYKU M Ha OTpe3Kke. MeToAbl pelieHus] CUCTEM JIMHEWHBIX
anreOpandeckux ypaBHeHHM B cpeae SMath. MeToasl pemieHus CHUCTEM HEIMHEHHBIX
anreOpanyeckux ypaBHeHuUM B cpene SMath . Meroabl morcka MUHMMYMOB M MaKCUMYMOB
¢ynkuuii B cpene SMath (rpadudeckuii 1 YUCICHHBIA METOIBI)..

3. I'padpuxa u anumauus SMath

3.1. I'pacduka u anumanus SMath

Tunst rpadukoB B cpene SMath. ['paduueckoe orodpakeHrne QyHKIIMOHAIBHBIX 3aBUCUMOCTEN
B cpeae SMath. [Ipuniune! coznanus u GopMaTupOBaHUs IBYMEpHBIX rpadukoB B cpeae SMath.
[Tpuniune! anumanuu B cpeae SMath..

4. CumesoavHnas u 2ubpuonas mamemamuxa SMath

4.1. MeToap! pemieHus: TUITHYHBIX (U3UKO-MaTeMaTHYECKUX 3a/1au B cpeae SMath
BCTPOEHHBIMU CPEICTBAMU U IIPUEMaMH IPOrpaMMHUPOBaHUs

Ontumumzanus B cpene SMath uucneHHsix pacueroB . [loMck MakCMMyMOB M MHUHHMYMOB
¢yHkMil (0coObix Touek). OCHOBHBIE NPHUEMBI IPOBEPKH MPABHIBHOCTH MPeoOpa3oBaHuUM.
KomOnHupoBaHue YUCIEHHBIX U aHATUTHYECKUX METO/I0B IPH pEIIeHUH 33a1a4 Ha KOMIIBIOTEPE.

5. Bempoennvle uncmpymenmoul peweHus anrzedopaudeckux ypasuenuil 6 cpeoe SMath

5.1. BcTpoeHHbIe HHCTPYMEHTHI pelleHus anredpandyeckux ypaBHeHHi B cpeae SMath

OcHoBHble kKoMaHabl aketa SMath. Co3aHue HOBBIX U M3MEHEHHE pa3Mepa CYIIECTBYIOIIMX
BEKTOPOB M MaTpull (MacCMBOB — IMPOCTBIX M COCTaBHbIX) B cpere SMath. BcerpoenHble
(cucreMHBIE) TepeMeHHble M KOHCTaHThl B cpeae SMath. OcHOBHbIE NPUHIMNBI PabOTHI C
¢bynkuusamMu nonb3oBarens B cpeae SMath. OcHoBHBIE npreMbl (OPMATHPOBAHUS YHUCEN B CPele
SMath.. BerpoeHHble U mosb3oBaTenbCKue omneparopbl U QyHkuuu B cpeae SMath. OcHoBHbIE
IpyMIbl BCTPOCHHBIX (pyHKIMH B cpene SMath. OcHOBHBIE «MaTpUUYHBIE)» BCTPOECHHBIE (DYHKIIUU U
orepaTopsl B cpene SMath..

6. Paboma 6 cpede SMath ¢ ¢husuueckumu senuyunamu




6.1. ®ynkun u oneparopsl SMath 1 0COOEHHOCTH X IPUMEHEHUS C pa3MEPHBIMU
BEJIMYNHAMU

[Tonp3oBaTenbckie W BCTPOCHHBIE — €IMHUIBI  (U3MYECKUX  BenuuumH. Pabora c
II0JIb30BATEIbCKOM Pa3MEpPHOM BeNIMYMHOHN (Ha nmpumepe ctoumoctd) Oneparop BBOJA YMCIOBOTO
3HaYeHMsI C equHUIeH (u3ndeckor BennunHbl BBon Temmepatypsl mo mkaie Lenscust B SMath.
Omnepatop BbIBOJA YMCIOBOTO 3HAu€HUs C eauHULed ¢u3nyeckoi BennuuHbl. Pabora ¢
pasMepHOCTAMH  (DU3MYECKHX BEIUYMH MpH TocTpoeHuH Trpaduxos. I[loHsTHE «MATKHE» U
«OKECTKHME» eIMHULbI (pu3nueckoi BeauuuHbl. HacTpolika «MATKMX» €IUHMIL U3MEPEHUs B Cpele
SMath. N3menenue cucremsl pu3nueckux BenudyuH B cpene SMath. Pabota ¢ oTHOCHTENbHBIMH
IKajaMu u3MepeHuil B cpene SMath (Ha mpumepe pabotel ¢ rpamycamu llenbcust). I'pamycs
Lenbcust u @apenreiita B cpeae SMath. Pabora ¢ monp3oBaTenbekol (hU3MUECKON BEIMYUHOW Ha
npuMepe OMHApHOTO TEPMOAMHAMHUYECKOro uLukiaa. PaboTa ¢ pasMepHbBIMH SMIMPUYECKUMHU
dbopmynamu B cpene SMath.

7. Pewenue oudbdepenyuanvnvix ypasuenuu 6 cpeoe SMath

7.1. Pemenne nuddepeHnnanbHbIX ypaBHeHUH B cpene SMath

Pemienne  nud¢epeHumanbHOro  ypaBHEHHMs M MX  CHUCTE€M,  METOJbl  pELCHHs
T epeHInaIbHOr0  YpaBHEHUS! M WX CHCTEM, KOMIIBIOTEpHAs aHWMAIlHsl, MOTPEHIHOCTb
YHUCIICHHOTO PEILEHMS..

8. Pewenue 3a0au ¢ ucnoavzosanuem npo2pammuposanus 6 cpede SMath

8.1. Pemenue 3a/1a4 ¢ MCMOJIb30BaHUEM IIPOrpaMMUpOBaHus B cpene SMath
Haxoxnenne vyt pyHKIIUN WM pellieHHe CHCTEMBI ypaBHEHUH MeTo1oM HeloToHa.

3.3. Tembl NpaKTHYECKUX 3AHATHI
HE MPETyCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. 7.CUMBOJIBHOE U YHCIIEHHOE pEllIeHUE alre0pandyeckux ypaBHEHUI;
2. 13.Pemenue 3a1a4M ¢ UCIIOJIB30BaHUEM KOMaHJ U ONIEPaTOPOB CUMBOJIBHON MaTEMATHKH;
3. 12. Pemienue 3aaun TMHEHMHOTO IPOrPaMMHUPOBAHUS;
4. 9.Pemenue 3a1a4u 10 CTaTUCTUYECKOM 00pabOTKe TaHHBIX Ha KOMIIbIOTEPE
(uHTEpHONALMSA);
5. 11.Pemenne TpancnopTHOM 3a1a4;
6. 10.Pemenue 3a1a4n 1o CTaTHCTUYECKOH 00pabOTKe MTaHHBIX HA KOMIIBIOTEPE
(crmaxkuBaHue TaOJMYHBIX 3aBUCHMOCTEH);
7. 8.CUMBOJILHOE U YHCIIEHHOE PEIlIEHUE CUCTEM alreOpandeckux ypaBHEHUH;
8. 4.Pemenue 3anau B cpesie Mathcad u SMath ¢ ucronp3oBaHreM TeMIIepaTypHbIX LIKa (2
yaca);
9. 6.I'padpuueckoe oroOpaxkeHre HYHKIIMOHATBHBIX 3aBUCUMOCTEl MHOTUX NEPEMEHHBIX;
10. 5.I'padmueckoe oToOpakeHne PyHKITMOHAITBHBIX 3aBUCHMOCTEH OJHOM MTePEMEHHOM;
11. 3.Pemenue 3aaa4 B cpene Mathcad u SMath ¢ ucnons3oBaHueM eTMHUIL U3MEPEHUS
(UBUYECKUX BEITHYHH,
12. 2 Pemenue B cpene Mathcad 3aau BeIcIIeil MaTeMaTUKY;
13. 1.Pemenue 3anau B cpene Mathcad u SMath B pexxume cynepkanbkyasTopa.
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3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHHUS 1O

Howmep paznena qucrumiuas (B

O1eHOYHOE CPEACTBO

Koapl
JUCLUIIIINHE A COOTBETCTBUHM C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
MHIUKATOPOB
(B COOTBETCTBUU C pazfesoM 1) 1]12[3|4]5]|6]|7]8
3HaTh:
crocoObl rpadUYECKOro MPEACTaBICHUS PEIICHHS JlaGopaTopHas pabota/Pacyer u aHumarus
WH)KEHEPHBIX M HAyYHO-TEXHHUECKUX 3a]a4 N-1yk-1 + MO/IEJIA TApPOBOM MAIITMHBI M JIBOPHUKOB
aBTOMOOMIIS
COBpPEMEHHBIE METO/Ibl TIOMCKA UCXOAHOMN JlaGoparopHas pabota/CopTHpOBKa YnCel B
uH(popManuu i pemeHus: Gu3nKo- BEKTOPE U aHUMAIIHs paOOThI TPOTPaMMBI,
MaTeMaTHYECKUX 3a]1a4 Ha KOMIIBIOTEpE C N-1yk1 + pabota ¢ sMoupudecKkuMu GopMyIaMu
UCIOJIb30BaHNEM (PU3UUYECKUX BEIIMYHH C
eIMHUIIAMU X U3MEPEHUS
OCHOBHBIE YHCIIEHHBIE METO/IbI peIeHUs (PU3UKO- -1 + JlaboparopHas pabota/Pemienue 3agau
-lomk-1
MaTEeMaTHYECKUX 3a7a4 onrtuMm3anmu B cpene Mathcad
OCHOBBI PUMECHCHHSI TTOJIOKCHHUH (PHU3HKH, KonTponpHas padora/Ilouck kopHei
MaTEeMaTHKHU, XUMUU, HHKEHEPHOU rpapuKku Asis ABHEHUS1, HAX0XKJIEHUE SKCTPEMYMOB
; ; pHo rpaduku i Wl-loma | + yp ; 1 pemy
pemeHust pU3NKo-MaTeMaTHYECKUX 3a7a4 Ha (GyHKINH, B3THE TPOU3BOIHBIX, TIOCTPOEHHE
KOMIBIOTEPE rpauKoB
OCHOBHBIE aJITOPUTMBI JUIsl pelieHus pusuko- JlaboparopHas pabota/Pemienne
MaTeMaTHYeCKUX 3a]1ad Ha KOMIIbIOTepe nuddepeHIMaIbHBIX YpaBHEHUH B cpelie
N-lonk-2 + Mathcad, permenue HegoonpeaenIeHHON
CHCTEMbl HETMHEHHBIX anre0pandeckux
ypaBHEHUH
0COOEHHOCTH MPUMEHEHHS aHATUTHYECKON KonTtponbHas padora/Pemenne CJIAY,
MATEMaTHKH U YHCIEHHbIX METOJIOB JUTsl PEINCHHS | /- -1 + CHY, 3anmanue 1ieneBoit GyHKIMH U TIOUCK €€
. N -lornk-2 .
CHCTEM JIMHEHHBIX M HEIMHEHHBIX anreOpanyeckux ONTUMATBHBIX 3HAYCHUN
ypaBHEHUU
OCHOBHBIE CpEJICTBA HH(OPMAIIMOHHBIX JlaGoparophas pabota/UncneHHoe u
TEXHOJIOTHH JJIs TIOMCKA, XpaHEeHHs, 00paboTKH, ne, + rpaguvecKoe penieHrne ypaBHEHUH ¢
-2011K-2

aHaJIn3a U MPEACTABIICHUA I/IH(I)OpMaI_II/II/I

MTOMOIIBIO0 BCTPOSHHBIX (PYHKIIHH B cpejie
SMath
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MCTOABI aHalIn3a U MOJACIIMPOBAHUA

Pemenue 3anau/Haxoxaenue Hyas GyHKIUU

SKCIIEPUMEHTAIIbHOIO UCCIIEI0BAHUSA N-20rmik-2 WJIY PELICHUE CUCTEMBI YPABHEHHUI METOI0OM
Herotona

YMmerb:

IPUMEHSATH rpauKy U aHUMALIUIO JJIs JlaGoparopHas paborta/Pacuer n anumanus

KPUTHYECKOI0 aHa/IM3a U pemeHus nocrapineHHon | M-1yka MOZIEJIH ITAPOBOM MAllMHbI U JBOPHUKOB

3aJjauu aBTOMOOWIIS

yMeTh 00001IaTh 3HAHHS U3 PA3HBIX PA3JIEIOB KonTtponsnas padora/llonck kopaen

HAyKU U TEXHUKH JUI peleHus Gu3nKo- W/-lyica ypaBHEHMsI, HAXOKICHNE SKCTPEMYMOB

MaTeMaTHUYECKUX 3aj[ad Ha KOMIIbIOTEPE ' (GyHKINH, B3STHE TPOU3BOIHBIX, TIOCTPOCHHE
rpauKoB

IPUMEHSATh OCHOBHBIE UHUCIIEHHBIE METO/IbI VLo JlaGoparopHas pabora/Pemenue 3agau

pemeHust GU3MKO-MaTeMaTHYECKUX 3a7a4 ontumm3anmu B cpeae Mathcad

IPUMEHATh aHAIUTUYECKUE U YUCIICHHBIE METO/bI JlaGopatopHas pabota/CopTHpOBKa YuCel B

JUIS peIlieHUsl OCTABJIEHHBIX 3a7a4 N-1lonk-1 BEKTOpE U aHMUMALUs pabOTHI IPOTPAMMBI,
paboTa ¢ SMOMPUYECKUMU (HOPMYITaMU

MIPUMEHSTH aJITOPUTMBI JUIsl pEeLIeHUs] (PU3UKO- JlaGoparopHas pabora/Pemenue

MaTeMaTHYECKUX 3a]1ad Ha KOMIIbIOTepe nuddepeHMaIbHbIX YpaBHEHUH B cpelie

W-1lonk-2 Mathcad, pemierre HeoonpeIeIeHHOM

CHCTEMbl HETMHEHHBIX alre0pandeckux
ypaBHEHUH

UCMOJIb30BaTh BCTPOECHHBIE (PYHKIIMU YHCIIEHHBIX KonTtponbHas padora/Pemenne CJIAY,

METO/IOB pacyera Jjisl CUCTEM JIMHEWHBIX U N-lonk-2 CHY, 3aganue 1eneBoil PyHKIIUU U TTIOUCK €€

HEJIMHEHHBIX aJire0pandecKux ypaBHEHUH ONTUMAJIbHBIX 3HAYCHUN

HCIOJIb30BaTh BCTPOEHHbIE (DYHKIIUU CHCTEMBbI JlaboparopHas pabota/UucnenHoe u

SMath u rpaduueckoe npeacraBiaeHue rpaduyeckoe pereHre ypaBHeHUH ¢

pe3yIBTATOB /I 00paOOTKU, aHATN3a U NJI-20mk-2 TTOMOIIIbIO BCTPOCHHBIX (YHKIIUHA B Cpefie

npeCcTaBiIeHNUs HHPOPMALIUU PUMEHUTENBHO K SMath

WH)KCHEPHBIM pacyeTam

IPUMEHSTh METOJIbI 00PaOOTKU JlaGoparopHas pabota/Pemenue 3agau

AKCIIEPUMEHTAJIBLHBIX TaHHBIX B MHKEHEPHBIX N-20rik-2 ontuMu3anuu B cpene Mathcad

pacucTax
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. Pacder u aHMManusi MOJICIIM TAPOBOM MAITMHBI U IBOPHUKOB aBTOMOOMIIs (JlaboparopHas
pabora)
2. Pemenne muddepeHnmansHbIx ypaBHEeHUH B cpene Mathcad, perenrne HeoonpeIeneHHON
CHUCTEMBbI HEJIMHEWHBIX anredpandeckux ypaBHeHnui (JlabopatopHas padora)
3. Pemenne 3amau ontumm3anuu B cpeae Mathcad (JlabopatopHas pabora)
4. CopTUpOBKa YKCeN B BEKTOPE M aHUMAIUsl pa0OThI IPOTPaMMBI, pad0Ta ¢ SMIHUPUICCKUMHU
dopmymnamu (JlabopaTopHast pabora)
5. UucneHHoe U rpadUuecKoe PelieHHe YPaBHEHUH C MOMOIIBIO BCTPOCHHBIX (YHKIIUN B Cpejie
SMath (JIabopaTtopHas pabora)

Dopma peanuzanuu: [IpoBepka 3aganus
1. Haxoxxaenue Hyns QyHKIMH WIK PEIICHHE CHCTEMBl ypaBHEHUH MeToioM HeioToHa
(Pemenue 3amay)
2. Ilouck KopHe# ypaBHEHHsI, HAXOKJICHUE SKCTPEMYMOB (DYHKIIHH, B3ATHE MPOU3BOIHBIX,
noctpoenue rpadukos (KonTpoasHas padbora)
3. Pemienue CJIAY, CHY, 3ananue 1iesieBoi GyHKIIMHU U TOUCK €€ ONTUMAJIbHBIX 3HAYEHUH
(KonTpoabpHas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE

Oxzamen (Cemecmp Nel)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalibHO-PEUTHHTOBOM CcHCTEME IS
crynearoB HLY "MOI"

B numnioMm BBICTaBIsSE€TCS OLICHKA 3a 1 CEMCCTP.

IIpumeuanue: OrieHOYHBIE MaTEpUAIbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. OukoB, B. ®. ®usnko-maremarudeckue 3Tobl ¢ Mathcad u UnTteprer : yuebnoe mocodue / B.
®. Oukos, E. I1. boromonoga, JI. A. IBanos . — CII6. : JIanb-IIpecc, 2016 . — 388 ¢. — (YueOHUKH
Jutst By30B. CrientnanbHast mutepatypa) . - ISBN 978-5-81142127-5 .;

2. OukoB B. @., boromonosa E. I1., IBanos /I. A.- "®u3uko-maTeMaTnueckue 3TIoasl ¢ Mathcad u
WNurtepuer", (2-e uza., uctp. u nomn.), U3garensctpo: "Jlans", Cankt-IlerepOypr, 2018 - (560 c.)
https://e.lanbook.com/book/103944.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecneyeHHe:
1. Office / Poccuiickuii maket o(hpUCHBIX IPOrpamm;
2. Windows / OniepanrionHast cucrema cemeiictsa Linux;
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3. SmathStudio.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaIbHble 6a3bl JAHHBIX U HH()OPMAIMOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za gaunbix Scopus - http://www.scopus.com

6. HaimonasibHasi 3JieKTPpOHHAsi oudmoTeKa - https://rusneb.ru/

7. Daexrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

8. IlopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/Aa U CONMATBbHOM 32U THI PD -
https://rosmintrud.ru/opendata

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru

11. DnekTpoHHas oTKpbITas 6a3a naHHbIX ""Polpred.com O630p CMHU" -
https://www.polpred.com

12. O¢puunanbHblii caiiT @eaepajbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H

MeTpoJioruu - http://protect.gost.ru/
13. OTkpbITas ynuBepcuterckas nngpopmaunontas cucrema «POCCHUSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropun, OcHaenue
HanMeHOBaHUe
Y4eOHble ayauTopuu I'-400, Yuebnas rapra, CKaMbs, CTOJI IIpeIoaaBareis, JOCKa
JUIS TIPOBEJICHUS ayJIUTOPUS MeJIoBasl, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B

JICKIIMOHHBIX 3aHATUN U
TCKYIICTO KOHTPOJIA

WHTepHeT, MyIbTUMEIUNHBIN IIPOEKTOP,
DKpaH, KOMIIBIOTED NEPCOHAIBHBIN

VY4eOHble ayautopun
JUIS IPOBEICHUS
a0OpaTOPHBIX 3aHATUN

K-109, Yuebnas
ayIuTOpus

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
CTyH, Kad ISt OAKIBI, MyTbTUMEAUTHBIN
MIPOEKTOP, IKpaH, KOMITBIOTEP TIEPCOHAITLHBIH,
KOHAUIIHOHED

VY4eOHble ayauTopun

K-109, Yuebnas

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,

JUTS1 IPOBEJICHUS ayIUTOpUs CTyH, Kad ISt OACKIBI, MyTbTUMEAUITHBIN
IIPOMEKYTOUYHON MIPOEKTOP, IKPaH, KOMIIBIOTEP MEPCOHAIBHBIN,
aTTecTaluu KOHJIUIIUOHEP
ITomemenus g HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSTEIIbHOM KomnbrorepHsiii MMUCHbMEHHBIN, BEIIAJIKA JIJIST OJCHKIbI,
paboTHI YUTAITBHBIA 3] KOMITBIOTEpHAs CETh C BBIX0J0M B MHTEpHET,

KOMIIBIOTEP IIEPCOHAIIBHBIN, IPUHTED,
KOHJIULIHOHEP

Ilomemmenus misa

B-413/1, KaOuner

CTYyI, IJ_IKa(I) IJId XpaHCHUA HHBCHTAPsI, CTOJI

KOHCYJIbTHPOBAHUSA COTPYAHHUKOB Ka(l). HHCBMCHHBII;'I, XOJOOAUIIBHUK
HTOT"
[Tomemmenus mist B-417, Ilomemnenue Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
XpaHeHus yueOHO- CTOJ, CTYII, IKad AT JOKYMEHTOB, MIKad AJs
O6OPYJIOB3HI/I5I n BCIIOMOI'aTCJIBHOT' O XpaHCHUA NHBCHTApPs, KOMIILIOTECpHAs CETh C

y4eOHOT0 MHBEHTaps

nepconana kad. "TOT"

BBIXOJOM B I/IHTCpHCT, JOCKa MapKepHasd,
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MHOTO(YHKITMOHAJIBHBIN IIEHTP, KOMIIBIOTED
NIEPCOHAIBbHBIN, IPUHTEP, KOHIUIIUOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

NudopmanmonHbie TEXHOIOTUH

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

YucneHnHoe u rpaduieckoe peleHnue ypaBHEeHH ¢ TOMOIIbI0 BCTPOSHHBIX (DYHKIIM B cpeie
SMath (JIabopaTtopHas pabora)

Pemenue 3amau ontumu3zanuu B cpeae Mathcad (JTaboparopnas padota)

[Towick KopHEH ypaBHEHUS, HAXOXKICHUE SKCTPEMYMOB (D)YHKITUH, B3STHE MPOU3BOIHBIX,
noctpoenue rpadukos (KonTpoasHas padbora)

Pacuer u anuManus MoJieNi MapoBO MaIIMHBI U ABOPHUKOB aBToMOOMIs (JTabopaTopHas
pabora)

Pemenne muddepennmanbHbx ypaBHeHUH B cpene Mathcad, pemenue HeoonpeaeneHHO
CUCTEMBbI HeJIMHEHHBIX anrebpandeckux ypaBHeHui (Jlaboparopuas padota)

CopTHupoBKa YKCces B BEKTOPE M aHUMAIUS Pa0OTHI IPOTPaMMBI, padoTa ¢ IMITHUPUICCKUMU
dopmymnamu (JlabopaTopHas pabora)

Pemenne CJIAY, CHY, 3ananue nieneBoit (yHKIIUHN U TOMCK €€ ONTUMAJIbHBIX 3HAYCHHH
(KontponpHas pabota)

Haxoxnenue Hynst GyHKIIUU WK PELICHHE CUCTEMBI ypaBHeHU MeTojoM HetoToHa (Pemenue
3a/1a4)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nupexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep T — KM: 1 2 3 4 5 6 7 8
paznena Henensa 3 6 8 9 12 14 15 16
KM:
OcHOBBI paboOTHI B cpesax
1 KOMITHIOTEPHBIX MaTEeMaTHIECKUX
porpamMm
OcHoBBI pabOTHI B cpenax
11 KOMITbIOTEPHBIX MaTEeMaTHYECKuX | + +
IporpaMMm
Mertob! peneHust HEKOTOPbIX
2 anredpanvecKkux 3ajad B cpenie
SMath
Mertonb! peneHust HEKOTOPBIX
2.1 anreOpanyecKux 3a1ay B cpejie + +
SMath
3 I'paduxa u anumarus SMath
3.1 I'paduxa u anumarus SMath +
4 CuMBoOITbHAS ¥ THOpHTHAS
maTtemaTnka SMath
41 MeTob! pemeHus] THITHYIHBIX + +

(I)I/IBI/IKO-MaTCMaTI/I‘lCCKI/IX 3aJ1a4 B
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cpene SMath BctpoeHHBIMEU
cpeacTBaMu U mpueMamMu
IPOTPAaMMHUPOBAHUS

BcerpoeHHbIE HHCTPYMEHTBI
peleHHs anreOpandecKux
ypaBHeHuUl B cpene SMath

5.1

BerpoenHbie HHCTPYMEHTHI
peleHns anredpanyecKux
ypaBHeHUH B cpeae SMath

Pa6ora B cpene SMath ¢
(bHU3HMYECKUMU BETMYHHAMH

6.1

Oynkuuu u oneparopsl SMath u
0COOCHHOCTH UX IPUMEHEHHS C
pa3sMepHBIMHU BEJTHYNHAMHU

Pemenue nquddepeHnmnanbHpIX
ypaBHeHU# B cpeae SMath

7.1

Pemenne nuddepeHmanbHbIx
ypaBHeHul B cpene SMath

Pemenne 3amau ¢
HCITOJIb30BAaHUEM
MPOrPaMMUPOBAHHUS B CPEAE
SMath

8.1

Pemenne 3amau ¢
HCITOJIb30BAaHUEM
MPOrPaMMUPOBAHHUS B CPEAE
SMath

Bec KM, %:

10

10

15

10

10

10

15

20
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