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JINCT COI'J/TACOBAHUA

PABOYASA ITPOT'PAMMA COCTABJIEHA B COOTBETCTBAM C TPEBOBAHUSAMMUA ®EJEPAJIBHOI'O
TI'OCYAJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICHIEI'O OBPA3OBAHUS (@T'OC BO)

09.04.04 ITporpaMMHas HH)KeHepHUA
roz Habopa rpymmbl: 2025

[Tporpammy cocTaBuIm:

Kadenpa O6 BBICITAS MATEMATUKA
BbenkoBa AHacracusi JIeoHUIOBHA, K.(.-M.H., OL[EHT

Kadenpa O6 BBICIHAA MATEMATUKA
UepHyco [1aBen [TaBnoBuyY, K.T.H., JOLEHT, JOLEHT

ITporpaMma paccMoTpeHa
Ha 3aceflaHiM Kadepbl-pa3paboTurka
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07 UndopmanoHHbIe CHCTeMbI H MPOrpaMMHas HH)KeHepHUs

3aBepytoiuii kadeapoit Cemenona E.I, a.1.H., mpod.




PABOYAS ITPOI'PAMMA JUCHUII/INHBI
BBICIITAA MATEMATUKA B HAYUHBIX NCCJIEJOBAHUAX

Pa3penbl padoueii mporpaMMsI

1. OEJIN OCBOEHMA OJVCOUITJINHBI

2. MECTO JUCLIAIVIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 11 COOEP)KAHUE OVCLIAIT/IVHBI

4. @OPMbI KOHTPOJIA OCBOEHUA OVUCHNUITJINHBI

5. YYEBHO-METOINUYECKOE 1 THOOPMAIIMOHHOE OBECITEUEHUE JUCLIAITIMHBI
6. MATEPMAJIBHO-TEXHUYECKOE OBECIIEYEHUE IV CLIUTTJINHEI

ITpusioxxeHus K paboueii mporpaMme JUCHUILTUHBI
o Tlpunokenue 1. AHHOTaNMs pabouei mporpaMmbl

o [Ipunoxxenue 2. TexHosorny v GopMbI 00yUeHHUs
o [Ipunoxxenve 3. PoHAbI OLIEHOYHBIX CPE/CTB



1. OEJIM OCBOEHUSA INCIHUITI/INHBI
Llesibr0 0CBOEHMS JUCLMIIIMHEI sB/sIeTCs (popMUpOBaHUe C/Ie/YIOLMX KOMIIEeTeHIUH:

OIIK-1 — CrocobeH caMoCTOATeNbBHO — MpuoOpeTaTtb, pa3BUBaTb U TMPUMEHSTh  MaTeMaTUuecKHe,
eCTeCTBEHHOHayUHbIe, COLMaNbHO-3KOHOMHUYECKWe W TpoQecCHoHaNbHble 3HAHUS [ PelleHus] HeCTaHJAPTHBIX
3a7a4, B TOM UMc/le B HOBOM MM He3HAKOMOM cpefie ¥ B MeXXJUCLIUIINHADHOM KOHTEKCTe

@®OopMHUPOBaHUIO KOMIIETEHLIVH CTY>KUT TOCTIDKEHHe C/IeAYIOIIIX pe3y/IbTaToB 00pa3oBaHus:
OIIK-1

3HaHUSA:

1. OCHOBHBIE 33aflaull BApHAL[IOHHOTO MCUKCIIeHNS];

2. OCHOBHbIE MeTO/IbI PelleHus 33/jau MaTeMaTHuuecKoi Gpr3rky;

3. OCHOBHBIE TIONIOXKeHHs1 (YHKIMOHAIBHOTO aHa/u3a, HeoOXOAWMbIe /il pellleHus 3aJad MaTeMaThueCcKoi
¢u3vkwy;

YMeHus1:

1. criocoOHOCTBIO K KPUTHUECKOMY aHajIu3y U OLIeHKe MOCTaBIeHHbIX 3afiad, TeHepUPOBaHUIO0 HOBLIX H/lel 1pu

pellieHNy;
2. CrocoGHOCTRIO TUIAHUPOBATH W PEIIaTh 3a/jaud COGCTBEHHOrO IMPO(ECCHOHATBHOIO U JINUHOCTHOTO

Pa3BUTHS; UCCIIEIOBATEBCKUX U TIPaKTUUYeCKUX 33/jay, B TOM YHC/Ie B MeX/UCLIMTUIMHAPHBIX 00/1acTsX;

3. MpaBUIbHO OINpeeNsiTh MoJeb NpUMeHseMON K1acCUYeckKoM 3ajlaud B 3aBUCHUMOCTU OT (OPMY/IHPOBKU
WCXOZJHOM 3a/jaui;

4. KpUTHUUECKY aHaIM3UPOBATh MMapaMeTphl TIOCTPOEHHBIX MO/iesiel U UX pe3y/IbTaThl;

HAsblKU:
pa3pa60TKH HOBBIX METOAOB HCC/IeNOBaHWA W WX IIPUMEHEHHI0 B CaMOCTOSITe/TbHOM Hay4HO-

MCCIIeJ0BaTeNbCKOM U B 06/1acTH MpodeCCHOHANBHOMN /1eSTe/TbHOCTH.



2. MECTO JUCHUIIMHBI B CTPYKTYPE OOII BO

Oucturimiaa BBICIIIAST MATEMATHMKA B HAYUYHbBIX NCCJ/IEAOBAHUSX siBrisieTcst AUCLUTUTAHON
o0s13aTe/IbHO YacTH 0/10Ka 1 mporpamMMbl MOATOTOBKH MO HarpaesieHuto 09.04.04 [IpoepammHas uHiceHepust.

Cofep>kaHue [UCLIMTUIMHBI SIB/ISIETCS JIOTUYECKUM TIPOJO/DKEHHEM CofiepXKaHusi (U3MKO-MaTeMaThyeCcKou
MOATOTOBKM 0akajsaBpa W CHAYXKAT OCHOBOM [yii ocBoeHusi paucuwiyimd: METOJOJJIOTUSI HAYUHO-
NCCJ/IEJOBATE/IbBCKOU AEATE/IBHOCTU, HAYYHO-UCCJ/IEJOBATE/IBCKASI PABOTA



3. CTPYKTYPA 1 COJEPXXAHME JUCHOUIL/IMHBI

OO0111ast TPYI0EMKOCTh TUCIUTUIMHBI COCTABseT 7 3.e., 252 u.

3.1. Copepxanue (TUAAKTHKA) JUCHUIITHHBI
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Paspen 1. ITpocreiimas 3afaya KJ1aCCHYeCKOro BapHanMoHHoOro ucuucaenus. 1.1 Ipocreiimast
1 1 3a/jaua K/1aCCHYeCKOro BapHaljiOHHOro ucuncieHust. 1.2 Heobxozgumoe ycioBre SKkCTpemyma B 17.25 1.25 1 0.25 16 10
npocTeinieit 3a/jaue K1acCHUeCcKoro BapyaljdOHHOTO MCUMC/IeHHS.
Paspen 2. [locraTouHble yCI0BHS €1a60ro MHHMMYyMa B pocTeiinieii 3ajaue. 2.1 /loctatouHble
1 1 YC/IOBHUsI C/1a60Tr0 MUHMMYMa B TpOCTeifilel 3ajjaue K/IacCHUeCKOro BapHal{iOHHOT0 HCYMCTIEHHSI. 25.25 1.25 1 0.25 24 10
2.2 Ycnoue Jlexangpa. 2.3 Yciosue SIko6u.
Pazpen 3. ®ynkuus Beiiepmtpacca. Heo0xogumoe ycioB1He CHIIBHOI0 MHHHMyMa B
npocTeiineii 3aaye K/1acCCHUeCKOro BapHanuoHHoro ucunciaenns. 3.1 Heobxoaumoe yciosre
1 1 CH/IBHOTO MMHUMYyMa B IIPOCTeHLIIel 3a/jaye K/IaCCHUeCKoro BapUalldoOHHOIO UCUHCIIeHys. 3.2 21.25 1.25 1 0.25 20 10
®yHkuus Beitepiurpacca. Ces3b ycioBuii Beitepiurpacca u Jlexxangpa. 3.3 [locTaTouHble YC/IOBUSE
MHHMMYyMa (hyHKLMOHAIA.
Paspen 4. [lepBasi ¥ BTopasi BapHanuu GyHKIMoHana. YpaBHeHue Jiijiepa-Jlarpamxa. 4.1
1 1 TlepBast 1 BTopasi Bapualuu (GyHKIMOHaNA. YpaBHeHue Diinepa-Jlarpamka. 4.2 Ycnosue Slko6u o 11.25 1.25 1 0.25 10 10
BO3MOXHOCTH TIOCTPOEHHsI OIS SKCTpeMaJieid.
Paspen 5. [IppHIMn HauMeHbInero AeiicrBus. 5.1 IIpocTeiilas BeKTOpHast 3a/ia4a K/1aCCUYeCKOro
1 1 BapHaLMOHHOTO MCYHC/IeHus. 5.2 [IpUHLMI HauMeHbILero JelcTBus. 5.3 EcTecTBeHHbIe rPaHUYHbIE 20.5 05 0 0.5 20 10
yC/I0BUsL 47151 TIpocTeiiiiero ¢yHKIMoHaa. 5.4 YpasHeHue Ditnepa—Ilyaccona. 5.5 3agada Bosbiia. ) i :
5.6 M3onepumerpuyeckas 3ajayva.
1 1 Paspen 6. 3agaua JIarpaHxa c ro. M HEro. Cl M 6.1 3azaua 125 05 0 05 12 10
Jlarparka C FOJIOHOMHBIMH CBsi3siMH. 6.2 3aziaua Jlarparka B IOHTPSITUHCKOH (opme.
Bcero 3a 1 cemecTp 108 6 4 2 102 60
Pazpen 7. OTAe/bHBIE pa3fenbl PyHKIMOHA/IBHOTO aHamu3a. 1.1 OpTOroHabHbIe CUCTeMbI
1 2 yHKii, psaapl u3 HUX. 1.2 YpasreHue beccens, ero pemenue. 1.3 OpToroHanbHOCTh (YHKIHMIA 15.25 0.25 0 0.25 15 5
Beccens. 1.4 Vnrerpan ®ypee.
1 2 Paspen 8. Yp MasbIX KO. H. 2.1 BbIBOZ U pelieHne YPaBHEHUST MasIbIX Ko/ebaHuit 32.05 125 1 0.25 31 10
criocobom [lanambepa. 2.2 BbiBog 1 pelileHue ypaBHeHUs: MaibIx kosebanuii ciocobam dypee.
1 P Paspen 9. Yp TenJIonp TH. 3.1. BbIBO/ ypaBHeHHUsI TeTJIONPOBOAHOCTH Ji/Ist 32.05 125 1 0.25 31 10
Pa3UuHBIX ciydaeB. 3.2. PellleHre ypaBHeHUs! TETUIONPOBOJHOCTH /i/1sl Pa3/IMYHbIX CTy4aeB.
1 P Paspen 10. YpaBnenus JIannaca u Ilyaccona. 4.1 BeiBog 1 pelieHve ypaBHenus Jlannaca. 4.2 32.05 1.25 1 0.25 31 10
Brisog v pemienne ypasHenus ITyaccona.
Pazpen 11. /IuneliHble ypaBHeHHsI 2 MOPS/IKa B YAaCTHBIX MPOU3BOAHBIX. 5.1. Knaccuduxarps
1 2 JIMHEHHBIX ypaBHeHHH 2 TOpsi/jka B YaCTHBIX TIPOM3BOAHEIX. 5.2. IIpHBe/jeHNe MHMHeHHBIX ypaBHeHHH 32 2 1 1 30 5
K KAHOHUYeCKOMY BHZY.
Bcero 3a 2 cemecTp 144 6 4 2 138 40
Bcero no AucyunInHe 252 12 8 4 240 100
3.2. AyfuTOpHBIN NPAKTUKYM
Oo0neMm,
Ne | Homep u HaMeHOBaHMe pa3jesia
Tema MNPAKTHYE€CKOro 3aHATUA ayAa.
n/n JMCLUTIUHBI
yacoB
o HpOCTEﬁmaﬂ 3ada4d K/1aCCUYeCKOro BaprudijuOHHOTO
Pazpgen 1. Ilpocreniuas 3agaua
HCUYHC/IeHHs. HEO6X0,E[I/IMO€‘ yc/ioBHe 3KCTpEMyMa B
1  |k/accuyeckoro BapyualjiOHHOIO o 0.25
NpoCTeurlllen 3aa4ue Kj1aCCHuueCKOro BapyualilmOHHOT'O
HNCUncCjieHud.
HNCUncjieHuda
Pa3gen 2. [loctatouHble ycaoBuss  |[JocTaTouHbIE YC/IOBUS ¢1a6Or0 MUHUMYMA B TIPOCTeHILIeH
2 |cr1aboro MHHHMMYMa B IIpOCTelIel (3afaue K/IaCCHUeCKOro BapHal[IOHHOTO HCUNC/IeHNsT YCI0BHe 0.25
3ajjaue. Jlexxangpa. Ycinosue Skobu.
Paznen 3. ®yukius Beliepiitpacca. N
HeO6XO,Z[I/IMOG ycC/10BUe CU/IbHOTO MUHHMMYMa B ITPOCTEUIIen
He06xo,q1/1M0e ycC/10BH€ CUJIBHOI'O
- v 3aJla4ye K/IaCCUYeCKOro BaprualiiOHHOI0 NCUHC/IEHHUSA. CDYHKL[I/IH
3 |MHMHHMMyMa B IPOCTeHIIeN 3azaue N o 0.25
BEI/IEPLHTpaCCél. CBs3b ycioBun BEI/IEPLHTpaCCEl nu J'[ex&aH,qpa.
K/IaCCHUYeCKOro BaprualjMOHHOT'O
,HOCTEITO‘-IHLIE yC/10BUSA MUHUMYMa Cl)YHKL[I/IOHaIIa.
HCUyHuC/1eHus.
Paspen 4. ITepBas u BTopas [TepBast 1 Bropasi Bapyaluu (QyHKIMOHa/IA. YpaBHeHue Jiinepa
4  |Bapmauuu (QyHKUMOHAMA. —Jlarpamxka. YcioBue ko061 0 BO3MOXKHOCTH TIOCTPOEHUs 0.25
YpaBHeHue Diinepa-JlarpaHxa. T10J1s1 SKCTpemarieit
HpOCTEﬁmaﬂ BEKTODHas 3a/iavya K/JIaCCUYeCKOro BaprvaljuOHHOI'O
HCUHC/IeHHs. HpI/IHL[I/Il'[ HaMMeHbIIIero ,Z[eﬁCTBHH.
Pazpgen 5. IIpyHUMN HaUMeHBLLIETO o
5 CHCTBHS EcTecTBeHHbIe rpaHUUHBIE YCIOBUS [JI TIPOCTEULIIEro 0.5
a ’ dyHkumonana. YpaBHenue Jiinepa—IlyaccoHa. 3ajjaua
BOJ'[BL[EI. I/I3OHepI/IMETpI/IquKaﬂ 3a14a4d.
6 |Pa3pen 6. 3apaua Jlarpanxa c 3apgaua JlarpaHka C roJIOHOMHBIMM CBsA3sIMU. 3afaua Jlarpanwxka | 0.5

TOJIOHOMHBIMH 1 HETr0JIOHOMHBIMHA

B MOHTPSITUHCKOM (opme.

6 28382




|CBF[3HMI/I. |

Bcero 3a 1 cemecTp 2
OpToroHajbHbIe CUCTEMbI HKLIWH, PSbI U3 HUX. YpaBHEHUe
Paspen 7. OtenbHble paszesnsl p byHKLWH, sz P
7 beccens, ero pemenue. OproroHansHOCT GyHKLUN Beccens, 0.25
(YHKL[MOHA/IbHOTO aHa/Iu3a.
nHTerpan @ypeoe.
BbIBOJ 1 peliieHre ypaBHeHHsE MajIbIX kojebaHuii criocobom
Paspen 8. YpaBHeHne MasbIx o
8 . Ianambepa. BeIBoJ 1 pellieHre ypaBHEHUsS MalbIX KojiebaHui 0.25
Ko/ie6aHuH.
criocobam Dypre.
9 Pasgen 9. YpaBHeHune BriBOA U pellieHre ypaBHeHUs TeIJIONIPOBOAHOCTH /1S 0.25
TeIIONPOBOAHOCTH. pasINYHbIX CIy4aeB. )
10 Pasgen 10. YpaBHenus Jlannaca u  |BeiBog U pellieHMe ypaBHeHMs Jlanaca. BeiBog 1 pelieHne 0.25
ITyaccoHa. ypaBHeHus Ilyaccona. )
Paspen 11. JIuHeliHble ypaBHeHHUs 2 .
11 JIuHelHbIe ypaBHEeHUS 2 TIOPsJiKa B YACTHBIX MPOU3BOJHBIX. 1
TOpsJKa B YaCTHBIX NTPOM3BOJHBIX.
Bcero 3a 2 cemecTp 2
3.3. CamocTosTenbHas padora crygenta (CPC)
Ne Homep u HaMeHOBaHMe pa3je/ia O0newm,
Copep)xaHue yue0HOT0 3aJaHUA
n/n AVCIMII/TUHBI 4acoB
IToBTOpEHMe HEOOXOAUMBIX YCJIOBUH JIOKATbHOTO
1 Paspen 1. ITpocreiiiuas 3asaya 9KCTpeMyMa IVIafIKoH (PYHKLIMY HeCKOMbKHUX 16
KJ/IaCCHYeCKOT0 BapUaljMOHHOIO MCYUC/IeHUs. (TlepeMeHHbIX. V3yueHue I0CTaHOBKY MpocTeei
BapUaLIMOHHOM 3a/jauul.
[ToBTOpEHME [J0CTaTOUHBIX YCJIOBUH JIOKATBHOIO
7 Pa3gen 2. [locTaTouHble yCIOBUS C1ab0T0 9KCTpeMyMa [VIaKoH (YHKLIMU HeCKOMbKUX 24
MHHMMYMa B MPOCTeMIIell 3ajjaue. repeMeHHbIX. M3yueHue GOpMyIMPOBOK YCIOBUM
Jlexxangpa v Ako6wu.
Paspen 3. ®ynkuus Bellepiitpacca. o
N3yuenue ycioBui JlexkaHpa u SIko6H, GyHKI[UH
HeobxoaumMoe yc/ioBre CUIBHOTO MUHUMYMA |, %, .
3 o o Beitepiurpacca, OCTaTOUHBIX yC/I0BUM CUIIBHOIO 20
B IpocTeiilieii 3a7aue KJacCUUeCckoro
MUHHMMYMa HHTerpajbHOro (PyHKIIMOHAMA.
BapUaLlOHHOTO WUCYHCTIeHNSI.
Pasgen 4. IlepBasi 1 BTOpasi BapuaLiy [ToBTOpeHue GhopMyJsibl HIHTETPUPOBAHKS 110 YacTsAM U
4 |pyHkimoHana. YpaBHeHUe Jiinepa- IuddepeHLPOBaHYS 110/, 3HAKOM WHTerparia. 10
Jlarpanska. W3yuenue BbIBOZla ypaBHeHUs Jiiiepa.
W3yueHue BeKTOpPHOM 3a/jaul BapHaljiOHHOTO
5 |Pasgen 5. [IpuHLMIT HAUMeEHBIIIETO JIeCTBYS. (MCUMCIIeHUS], TIPUHL{MIIAa HaMeHbILIeTo J1eHCTBYS, 20
ypaBHeHus Dilniepa-IlyaccoHa.
[ToBTOpEHMEe yCIOBHOTO 3KCTpeMyMa (PyHKLIMN
Pa3zpgen 6. 3apaua JlarpaHska ¢ rOJJIOHOMHBIMU p y pemyma QyHKIL
6 HEeCKOJIbKUX IlepeMeHHbIX. M3yueHue 3aaumn 12
1 HErOJIOHOMHBIMU CBSI3SIMHU.
Jlarpasska C FOJIOHOMHBIMU CBSI3SIMH.
Bcero 3a 1 cemecTp 102
7 Pasgen 7. OtzenpHble paszesnbl [ToBTopenue TeMbl «Psiabl Pypbe, orepalioHHOe 15
(YHKLIMOHA/IbHOTO aHa/Iu3a. HCUMC/IeHre» U3 00IIIero Kypca BbICIIEH MaTeMaTHKH
Pemienvie npesioxkeHHbIX 3aa4d. IlocTpoenne
o MaTeMaThueCKUX Mozesei s dBHEHUs
8 |Pa3sgen 8. YpaBHeHHe MasibIX KosieOaHHA. A A YD 31
TeTUIONPOBOAHOCTH U MX BU3yaM3aLisl C MTOMOILBIO
CHCTEMBI KOMIILIOTEPHON are6phl.
Perienvie npesioxkeHHbIX 3aa4d. [locTpoeHue
MareMaTUuecKuX Mozesieil i ypaBHeHUs!
9  |Pa3gen 9. YpaBHeHMe TeN/IONPOBOAHOCTH. A AL YD 31
TeTUIONPOBOAHOCTH U UX BU3yaM3aLiisi C TOMOILbIO
CHCTEMbI KOMIIBIOTEPHOM are6phl.
Pemrenue npeaioxxkeHHbIX 3a1a4d. [TocTpoenue
MareMaTuuecKux Mozesieit 1jisl 3aiau v ux
10 |Pasgen 10. ¥YpaBHeHus Jlarnaca u [lyaccoHa. A AVIA 387, . 31
BU3yasM3aLysi C IOMOILBI0 CUCTEMbI KOMITbIOTEPHOM
anrebOpsbI.
1 Paszen 11. JIuHeliHble ypaBHeHUs 2 TIopsifKa |V3yueHue TeopeTUUYecKoro Marepuasa. PelieHve 30
B YaCTHBIX IPOU3BOJHBIX. TipeJI0’KeHHbIX 3a/jau.
Bcero 3a 2 cemecTp 138
7 28382




4. ®OPMbI KOHTPOJIAA OCBOEHUSA ANCLHAIIVINHbBI

CEMECTP HE/IEJII CEMECTPA
1, 2 6 9/ 10 |11 |12 13 |14]15]| 16 | 17
1 BII3 Ip 1P 3au.
2 BII3 [P [P | | op | mud.sau. |

YcnoBHBIE 0003HAUEHHS:

P — muarHoctuueckast pabora;

BII3 — Bonpocel/3azanus 1o temam I13;
3a4. — 3a4eT;

nud. 3au. — quddepeHIUPOBaHHBIN 3ayerT.

TEKyluHﬁ KOHTPOJIb yCII€BA€MOCTH CTYAEHTOB ITPOBOAUTCA B AUCKPETHbIE BDEMEHHBIE MHTEPDBAJIBI B

creAyroIuX popMax:

e UarHoCTHUecKas paboTa;

e BOIPOCHI/3afiaHus 10 TemaM [13.

HpOME)KyTO‘-IHaH dTrTecTraluud IIpOBOAUTCA B Q)opMax:

e 3aueT;

e nuddepeHIIMPOBAaHHBIM 3aUeT.

28382



5. YYEBHO-METO/IMYECKOE I TH®OPMAIIMOHHOE OBECIIEUEHUE
MCHUATUIHBI

5.1. OcHoBHag yMTeparypa o JUCLUIIINHE:

1. A. A. KoHoHOBa, A. JI. BesikoBa. . YpaBHeHust MateMaTrueckod ¢usuku. CI16.BI'TY "BOEHMEX" um. /1. ®.
YcrtuHoBa, 2019, >51. pec.
2. A. A. KoHoHoga, A. JI. Benkoea. . ¥paBHeHusi MaTeMatuueckoii pusuku. CI16. 5T TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2019, 66 3K3.
3. A. TI. Psbymko. IHauBUAya/ibHbIE 3aZlaHus 110 BhIciel Matemaruke. Y. 4 OneparjonHoe ucuvcienue. bI'TY
"BOEHMEX" um. [I. ®. YctuHoga, 2007, 198 3k3.
4. A. T1. Pabymiko. THAWBUyabHBIE 3a/IaHUsI 1O BhICIIel MaTeMartuke. Y. 4 OneparioHHoe ucurciaenue. BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2007, 3. pec.
5. A. II. Psbyuiko, B. B. Bapxatog, B. B. [lepxxaser. Psaapl. BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2007, 146
9K3.
6. A. I1. Psabyuiko, B. B. Bapxaros, B. B. [lep>kaBel]. VIHauBHAYyaIbHBIE 3a[aHUs TI0 BLICIIEH MaTeMaruke. U. 3
Pagel. BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2007, 351. pec.
. B. TI. PoxuH. . BapuainonHoe ucurcierne. CI16.5T'TY "BOEHMEX" um. [I. @. YctuHoBa, 2017, 351. pec.
. B. T1. Popun. . Bapuarontoe ucuucienue. CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2017, 50 3K3.
9. B. 1. Baneko, O. B. EpmomnHa, I H. KyBeIpkuH. . BapuarjuoHHoe ucuvcieHye U ONTUMa/lbHOe yIpaB/ieHue.
M.: Uzp-Bo MI'TY um. H. 3. baymana, 2018, 30 3k3.
10. B. JI. ®aiiHmmuaT. . OpToroHanbHble GyHKIUM U KpaeBble 3agaud. CI16.6I'TY "BOEHMEX" um. [1. ®.
YcrtuHoBa, 2021, 551. pec.
11. B. JI. ®aiiHmmuAr. . OpToroHanbHble PyHKLIWU U KpaeBbie 3agaun. CI16.BI'TY "BOEHMEX" um. /1. .
YcruHoBa, 2021, 146 3k3.
12. B. JI. ®aiinmmuat, H. B. Tapacora. . HekoTopble ypaBHeHuUs1 Matematuueckoi gusuku. CI16.BTTY
"BOEHMEX" um. [I. ®. ¥YcruHoBa, 2016, 39 3k3.
13. B. JI. ®avinmmuat, H. B. Tapacosa. . HekoTopble ypaBHeHUsI MaTeMaTHueckou ¢usuku. CI16.BT'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2016, 371. pec.
14. M. O. JleGener. . BBesienue B BapuarrioHHoe ucuucienue. CI16.5I'TY "BOEHMEX" um. []. ®@. YcTuHOBa,
2022, 1. pec.
15. M. O. JleGenes. . Bemenue B BapuaijoHHoe ucuucierue. CI16.5T'TY "BOEHMEX" um. 1. @. YcTrHOBa,
2022, 27 3K3.

[oclN|

5.2. JlonosiHUTebHAY JIUTeparypa Mo JUCLUIIIVHE:
He TpebyeTcs.

5.3. [lepuoarueckue U3IaHUSA:
He TpeOyroTCs.

5.4. TlepeueHb pecypcoB HH(POPMAIIMOHHO-Te/IEKOMMYHHKAIIMOHHOM ceTH "VIHTepHeT", He0OXOJUMBIX [I7Isi OCBOEHUS
JVICLITUTAHBL, 37IeKTPOHHbIe OUOIHOTeUHBIe CHCTEMBI:

1. https://library.voenmeh.ru/ — ®yngamenransHas 6ubmuoreka BI'TY « BOEHMEX» um. [I.®. YcTHHOB];
2. https://urait.ru/ — OOpa3oBarenbHas ratgopma «FOpaitt». s By30B U CCy30B..

CoBpeMeHHbIe TIpoeccroHaTbHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HarpioHasibHast 37eKTpoHHas 6ubavoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas 3/iekTpoHHasi 6ubmoTeka « KubepyieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHoTekcTOBast 3neKTpoHHast OubMoTeka Poccuiickoro dhoHza
(dyHIamMeHTaTBHBIX UCC/IeOBaHUM.

VHdopmalivoHHbIe ClIPaBOYHbBIE CUCTEMBI:
1. Texakcnept — iHpOPMALIMOHHBIHN MTOPTa/ TEXHUUECKOTO peryiupoBanusi: HopMebl, TipaBusia, cTaHgapThl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] TOCTog
cobcTBenHoi rereparuu BI'TY "BOEHMEX" um. . ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtILtoc- mHGOpMaLIMOHHBIH [TOPTasI MPaBoOBOM UHGOPMALUH.
5.5. TIporpammMHoOe obecrieueHue:

He TpebyeTcs.

5.6. 'ndopmaLoHHbIE TeXHOMIOTUU:



B3auMo/eiicTBue ¢ obyuaronmmucs nocpescteoM DVIOC Moodle BI'TY «BOEHMEX» um. [.®. YctuHoBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUVE JUCHOUIL/IMHBI

6.1. JIeKijHOHHbIE 3aHATHSA:

CrelraM3upOBaHHbIe TpeboBaHus 10 000PYA0BaHKIO OTCYTCTBYIOT; ayAUTOPHS C MOCAJ0YHBIMU MECTaMU T10
KOJIMUECTBY CTY/IeHTOB; JOCKa.

6.2. IlpakTHUYeCcKue 3aHATHA:
1. AynuTopusi C UKC/IOM TTOCa/IOYHBIX MeCT He MeHbIIIe KOJTMIeCTBa 00y YaroIXCsL.

6.3. Ilpouee:

1. pabouee mMecTo Mpero/aBare/isi, OCHALIEHHOE KOMITbIOTEPOM C JJOCTYIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIIEHHbIE KOMIILIOTEPAMH C JOCTYIIOM B VIHTEPHET, Mpe/jHa3HAUeHHBIE [IJIst
paboThI B 3/1I€KTPOHHOM 00pa30BaTeIbHOM Cpejie.
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TIpuioxenune 1
K paboueii mporpamMme AMCIMILUTHHBI
BBICHIASI MATEMATUKA B HAYUHBIX UCCJIEJOBAHUSX

AHHoOTanusA padoueii MporpamMmel

Ouctunmmia BBICIITASI MATEMATUKA B HAYYHBIX NCCJ/IEJOBAHUSX sBnisieTcst AUCLUTUIMHON
o0si3aTenibHON 4YacTH 070Ka 1 mporpaMmbl MOATOTOBKU MO HarpaeieHuto 09.04.04 TIpoepammHas UHMCEHepus..
OucuunimHa peanusyercss Ha (Qakynsrere O EcrectBenHoHayunbii BI'TY "BOEHMEX" um. [J.®. YctuHOoBa
kateapoit O6 BBICIIIAAA MATEMATUKA.

JucryruiiHa HarlereHa Ha )OpMHPOBAHHe KOMNemeHyul:
OTIK-1 CriocoGeH camMOCTOsATebHO MPUOOpeTarh, pa3BUBAaTh U MIPUMEHSTh MaTeMaTUyeCKue, eCTeCTBeHHOHAYUHBIE,
COLIMAJTbHO-3KOHOMHUECKHe 1 TIpodeccroHaibHble 3HAHUS [/ pellieHrsl HeCTaHAapTHBIX 3a/iad, B TOM UKC/ie B HOBOU
WY He3HaKOMOH cpefie ¥ B MEKJUCLIUIVIMHADHOM KOHTEKCTe.

CojepkaHve AUCLUTUIMHBI OXBAaTbIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C TIOCTAHOBKOM 33Jjaudl U TOCTPOEHUs
MaTeMaTUUeCKOW MOJe/M /I/I1 PeasibHbIX YCJIOBHMM, MCIIOJb3ys METO[bl U MOJEIU BBICIIEHM MaTeMaTUKW; a TaKXkKe
TipeJiCTaB/ieHus] pe3y/IbTaTOB CBOMX WCC/IefloBaHUM B BU/ie TTOJTHONM MaTeMaTh4yeCcKoi MOiesnH.

[IporpaMmoii JUCLMIUIMHBI IPeSyCMOTPEHBI CIeAYIOlIKe BUbI KOHTPOJIS:

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY[eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe UHTePBaslbl B
criefyroUmx Gopmax:
e UarHocTHueckas paboTa;
e BOIPOCHI/3afiaHus 10 TemaM [13.

IIpomMe)xxyTouHas arTecTanus MPOBOAUTCS B hopMax:
e 3auer;
o nuddepeHIIPOBAHHBIN 3aUeT.

OG611ast TPYA0EMKOCTh OCBOEHUS AUCLUIUIMHBI COCTaB/sieT 7 3.e., 252 u. [IporpaMMoii AWCHUTUTUHEL TTPeAYCMOTPEHBI
JIeKIIMOHHBIe 3aHATHSA (8 4.), mpakThyeckue 3aHATHSA (4 4.), camocTosTebHas paboTa crygeHTa (240 u).
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IIpuioxenue 2
K paboueii mporpamMme AMCIMIUTHHBI
BBICHIASI MATEMATUKA B HAYUYHBIX UCCJIEJOBAHUSX

TEXHOJIOI'M U ®OPMBbI OBYYEHUA

PekoMeH/jaIiuy 1o 0CBOEHUI0 JUCLMILIMHBI /I CTYJAeHTa

TpymoeMKOCTb OCBOeHHsI JUCLMTUIMHBI cOcTaBisier 252 4., U3 HUX 12 4. ayUTOpHBbIX 3aHATHH, U 240 u.,
OTBe/IeHHBIX Ha CAMOCTOSTENbHYO paboTy CTyzeHTa.

PexkoMeHzaIMK 110 PacripefieieHui0 yuebHOTO BpeMeHM M0 BHJAM CAMOCTOSITe/NbHOM paboThl M pasjesiam
JWICLIMTUTAHLI TIPUBeZIeHBI B TabuTiLe.

KOHTpO]'H) OCBO€HUA AWCLUIVIMHBI TIPOU3BOAUTCA B COOTBETCTBHUHU C ITonoxeHnem o TEKyILEeM, py6e)KHOM
KOHTpPOJIe yCII€eBA€MOCTH 1 HpOME)KYTOqHOﬁ dTTecTalun 06yqa}0u_u/1xcsl.

@DopMbI KOHTPOJISI ¥ KDUTEPUH OL|eHUBAHHS NIPHBeZieHb! B IpI/IoskeHNH 3 K Paboueli mporpamme.

TpynoeMKoCTB,

HanmeHoBaH#e padoThI Pexkomenpyemas nuTeparypa gac

Pa3pen 1. Ilpocreiimiasi 3aja4ya KJIaCCMYECKOr0 BAPHAIHOHHOT0 HCUHC/IEHHSI.
M. O. Jlebezes. . Beesienne B BapUal[iOHHOE
ucumncienve: CI16.BT'TY "BOEHMEX" um. [I.
®. YcruHora, 2022 (1)

B. U. Baneko, O. B. EpmoruHa, I H.
KyBbIpKUH. . BapualjuoHHOe UCUnC/IeHue U
onTUMasnbHOe yrnpasnenue: M.: N3g-so MI'TY

um. H. D. baymaHna, 2018 (1) 16
BAPHAIHOHHOM 3a/1auH b. I1. PoguH. . BapyalloHHOE HCYUCIEHWE:
) CII6.BI'TY "BOEHMEX" um. /1. ®@. YcTHHOBa,
2017 (1)

b. I1. PoguH. . BapuaijuoHHoe Uc4uc/ieHue:
CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTHHOBa,
2017 (1)

Wroro o pasgeny 1 16
Pa3gen 2. locTaTouHble yCJIOBUS C/Ia00ro MUHMMyMa B MPOCTeHIIIeH 3agaye.
M. O. JleGezieB. . BBeieHue B BapHal[HOHHOE
ucumrcienve: CI16.5T'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2022 (2)

B. U. Banbko, O. B. EpmonuHa, T H.
KyBbIpkyH. . BapuarjuoHHoe ucuucieHue u
onTuMasbHOe ynpasnenue: M.: 3g-so MI'TY

M. H. 3. Baymana, 2018 (3) 24
Texanpa 1 STkobu b. I1. PoguH. . BapyuallMoHHOE WCUYUC/IEHWE:
) CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTrHOBa,
2017 (2)

B. I1. PoguH. . BapyualoHHOe HCUYMC/IEH e:
CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTrHOBa,
2017 (2)

Wroro nio pa3geny 2 24

Pa3gen 3. ®yuknus Beitepmrpacca. Heo0xoaumoe ycioBHe CHIBHOr0 MMHIMYMa B MPOCTeIei 3agaye
KJ/IaCCHYeCKOro BapMaliliOHHOr0 MCYHC/IeHUs.

b. I1. PoguH. . BapualimoHHOe HCUYMC/IEHVEe:
CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTtrHOBa,
2017 (3)

B. U. Banbko, O. B. EpmoriuHa, T H.
KyBrpIpkuH. . BapuarjuoHHoe ucuvcieHue u
W3yuenue ycioBuii JlexxaHapa v Akoou, GyHKIMK | onTUMasibHOe yripasienne: M.: Y3g-so MI'TY
Beiiepiirpacca, 10CTaTOYHBIX YCIOBUM CUTBHOTO M. H. 3. Baymana, 2018 (3) 20

MUHMMYyMa UHTerpajbHOro QyHKLMOHAA. b. I1. PoguH. . BapuaijuoHHOe UCYHC/IeHue:
CII6.FI'TY "BOEHMEX" um. [I. ®. YcTrHORBa,
2017 (3)

M. O. JleGezes. . Beesienne B BapUal[iOHHOE
ucumncienve: CI16.BT'TY "BOEHMEX" um. [I.
®. YcruHora, 2022 (2)
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[ToBTOpEHMe HEOOXOAUMBIX YC/IOBHI JIOKALHOTO
9KCTpeMyMa IIaZIkou (PyHKIMM He CKOJTbKUX
repeMeHHbIX. M3ydyeHue 1oCTaHOBKY MPOCTeHLIei

[ToBTOpEHUe JOCTaTOYHBIX YC/IOBUM JIOKATbHOTO
9KCTpeMyMa I71afiKou (PyHKIMH He CKOTbKUX
nepeMeHHbIX. M3yyeHue GOpMyIMPOBOK YCI0BUM




Wroro no pasgeny 3

20

Pazpen 4. IlepBas u Bropas Bapuanuu GyHKIHOHA/IA. YpaBHeHue Jiiepa-/larpamka.

M3yueHue BbIBOZIa ypaBHeHUs Diliepa.

IMToBTOpeHue GOPMYIIBI UHTETPUPOBAHHUS TI0 YaCTSIM
u 1uddepeHLIMPOBAHUS 110/ 3HAKOM WHTerpaia.

b. I1. Pogun. . BapuaijuoHHoe ucuuciieHue:

2017 (4)
b. I1. Pogun. . BapuaijuoHHoe uc4uc/ieHue:

2017 (4)

M. O. Jlebenes. . BeefieHue B BapHalMOHHOE

ucuucienve: CI16.BT'TY "BOEHMEX" um. [I.

®. YcrunHosa, 2022 (3, 4, 5, 6, 13)

B. W. Baneko, O. B. EpmoriuHa, I H.
KyBbIpkuH. . BapualioHHoe ucuuciieHue U

onTUMaJibHOe yripasieHve: M.: N3g-s0 MI'TY

um. H. D. baymana, 2018 (2, 4)

CII6.FI'TY "BOEHMEX" um. [I. ®. YcTrHORa,

CII6.FI'TY "BOEHMEX" um. [I. ®. YcTrHORa,

10

Wroro no pasgeny 4

10

Pa3pen 5. IIpyHOMN HauMeHbIIEro JefiCTBUA.

V3yueHue BeKTOPHOM 3a/iauy BapUaL{IOHHOI'O

ypaBHeHwus Ditnepa-IlyaccoHa.

HNCYUC/IeHN, TIPUHLWIId HAUMEeHbIIEro ,E[eﬁCTBHH,

B. I1. PoguH. . BapyuallMoHHOe HCUYUC/IEHWE:
CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTrHOBa,
2017 (5)

B. U. Baneko, O. B. EpmoriuuHa, I H.
KyBbIpKUH. . BapraljuoHHOe UCUUC/IeHue U
onTUMasbHOe yrpasnenue: M.: U3g-so MI'TY
um. H. D. baymaHna, 2018 (4)

b. I1. PoguH. . BapuaijuoHHoe ucuuciieHue:
CII6.FI'TY "BOEHMEX" um. [I. ®. YcTrHORBa,

2017 (5)
M. O. Jlebezes. . BeeieHue B BapHal[iOHHOE
ucumncienve: CI16.BT'TY "BOEHMEX" um. [I.

®. YcruHoga, 2022 (9, 10, 12)

20

Uroro no pa3geny 5
Paspgen 6. 3agaua Jlarpanxa c

20

ro/ioHOMHBIMH H HEr0JIOHOMHBIMH CBA3AMMU.

[ToBTOpEHME YCIOBHOIO SKCTpeMyMa (pyHKLIUN
HEeCKOJIbKUX TlepeMeHHbIX. V3yueHue 3aaun
JlarpaHska C TOJIOHOMHBIMU CBSI3SIMU.

B. U. Banbko, O. B. EpmoruHa, T H.
KyBrIpkuH. . BapuarjuoHHoe ucuucienue u
onTUMasbHOe yrpasnenue: M.: U3g-so MI'TY

M. H. 3. Baymana, 2018 (4)

B. I1. PoguH. . BapyallMoHHOE HCYUC/IEHWE:
CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTHHOBa,

2017 (4)
M. O. Jlebener. . BeefieHue B BapUalliOHHOE
ucumncienve: CI16.BT'TY "BOEHMEX" um. [I.

®. YcrunHora, 2022 (7)

b. I1. PoguH. . BapualiMoHHOe HCUYMC/IeH e:
CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTrHOBa,

2017 (4)

12

Wroro no pasgeny 6

IToBTOpeHue TeMsbl «Psaabl @ypbe, orepaliioOHHOe

Paspen 7. OTae/bHBIe pa3fesibl (PyHKIHMOHAIHHOIO aHA/IH3a.

12

HCUMCIeHe» U3 001Iero Kypca Bhiciei
MaTeMaTHKH

A. T1. Pa6ymiko. THAUBUIyabHbIE 3a/IaHUS 10
BbICIIIel MaTemaruke. U. 4 OneparjioHHOe
ncuncienve: bI'TY "BOEHMEX" um. []. @.
Ycrunoga, 2007 (16)

B. JI. ®aitHimMuAT. . OpToroHanbHble QyHKLUA
1 KpaeBble 3aaun: CI16.6I'TY "BOEHMEX"
M. [J. @. Yerunoga, 2021 (1, 2)

A. I1. Psg6yuiko, B. B. Bapxaros, B. B.
Hepxasewy. Pager: BI'TY "BOEHMEX" um. 1.
®. YcruHora, 2007 (12)

A. A. KoHoHOBa, A. JI. besnkoBa. . YpaBHeHUsI
Maremaruueckoit ¢pusuku: CI16.5T'TY
"BOEHMEX" um. [I. ®. ¥YctuHosa, 2019 (1)
A. A. KoHoHOBa, A. JI. besnkoBa. . YpaBHeHUsI
Marematuueckon guzuku: CI16.BT'TY
"BOEHMEX" um. [I. ®. ¥YctuHosa, 2019 (1)

A. TI. Pabymiko, B. B. Bapxaros, B. B.

14

Heprxager. TnauBuyanbHbIe 3a/IaHUS 110

15
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BhICITIer MaTteMatvke. U. 3 Pager: BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2007 (12)
A. TI. Pabyuiko. IHavBUIyabHbIe 3aflaHusl 110

BbIciIeii Mmatemaruke. Y. 4 OmneparjoHHOe
ucuucnenve: BI'TY "BOEHMEX" um. [1. ®.
YctuHoga, 2007 (16)

B. JI. ®aiiHmmuT. . OpToroHanbHble QyHKLUA
1 KpaeBble 3aaun: CI16.BI'TY "BOEHMEX"

uM. []. @. YetuHoBa, 2021 (1, 2)

Wroro no p

asfeny 7

15

Pa3pen 8. Ypa

BHEHHE Ma/IbIX KO/Ie0aHuM.

Perienne npegoxkeHHbIx 3aga4. [loctpoenue
MaTeMaTUueCKUX Mojiernield /11 ypaBHeHHst
TeIvIONpOBOAHOCTU U UX BU3ya/IU3aliyisd C
TIOMOIL[BIO CUCTEMBI KOMITHIOTEPHOM anreOphl.

B. JI. ®aiinmmugT, H. B. Tapacosa. .
Hexotopble ypaBHeHHs1 MaTeMaTyeCKoi
¢uszuku: CI16.BT'TY "BOEHMEX" um. /1. ®.
YctrHoBa, 2016 (1)

A. A. KoHoHOBa, A. JI. Benkosa. . YpaBHeHUs
Maremaruueckoi ¢usuku: CI16. BT TY
"BOEHMEX" um. [I. ®. ¥YcTuHoBa, 2019 (2)
B. JI. ®aitnmmugT, H. B. Tapacosa. .
HexkoTtopble ypaBHeHHs1 MaTeMaTHyeCKon
¢wmsuku: CI16.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2016 (1)

A. TI. Pabyuiko, B. B. Bapxaros, B. B.
Hepsxagen. Paasr: BI'TY "BOEHMEX" nwm. /1.
@. YcrrHoBa, 2007 (12)

A. A. KoHoHOBa, A. JI. besnikoBa. . YpaBHeHUs
MaTemaruueckoi dusuku: CI16.BTTY
"BOEHMEX" um. [I. ®. ¥YctuHoBa, 2019 (2)
A. T1. Psgbyuixo, B. B. bapxaros, B. B.
HepxxaBew). InauByyabHble 3aaHuUs 10
BoIciIei mareMatuke. Y. 3 Paasl: BI'TY

"BOEHMEX" um. I. ®. YctuHosa, 2007 (12)

31

Uroro 1o p

aszneny 8

31

Pa3pen 9. YpaBHeHuHe TeI/IONPOBOJHOCTH.

Petiennie nipeioykeHHBIX 3aga4. [locTpoeHre
MaTeMaTHuecKuX Mozesiell /i ypaBHeHUs
TEIIONIPOBOAHOCTH U MX BU3ya/u3aLys C
TIOMOIL[BIO CUCTEMBI KOMITHIOTEPHOM anreGphbl.

B. JI. ®aiinmmuT, H. B. Tapacoga. .
HexkoTtopble ypaBHeHHs1 MaTeMaTHyeCKon
¢usuku: CI16.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2016 (2)

B. JI. ®aitamvur, H. B. Tapacoga. .
HexkoTopble ypaBHeHUs1 MareMaTruyeCcKoi
¢uszuku: CII6.BT'TY "BOEHMEX" um. 1. ®.
YctuHOBa, 2016 (2)

A. A. KoHoHOBa, A. JI. benkoBa. . YpaBHeHUs
Maremaruueckoi ¢pusuku: CI16.BT'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2019 (3)
A. TI. Pabyuiko. VIHAUBUyaIbHbIE 3a/IaHUS 10
BbICIIIel MaTeMaTuke. U. 4 OniepaliioHHOE
ncuncnenve: bI'TY "BOEHMEX" um. []. @.
Ycrunoga, 2007 (16)

A. A. KoHoHOBa, A. JI. benkoBa. . YpaBHeHUsI
MareMaruueckot ¢pusuku: CII6.BI'TY
"BOEHMEX" um. [1. ®. YctuHosa, 2019 (3)
A. TI. Pabyuiko. IHAuBHAyaIbHbIE 33/IaHUS 10
BbICiIeli MaTtemaruke. U. 4 OneparjioHHOe
ncuncienve: BI'TY "BOEHMEX" um. []. @.
Ycrunoga, 2007 (16)

31

Uroro o p

asgeny 9

31

Paspen 10. YpaBHenus Jlaniaca u Ilyaccona.

Pemtenvie npezyioxkeHHbIX 3aza4. [ToctpoeHne
MaTeMaTUueCKUX Mojernei AJisi 3a7ia4 U uX
BU3ya/r3aLys C IOMOILBIO CUCTEMBbI
KOMITBIOTEPHOH anreOphl.

15

A. A. KoHOHOBa, A. JI. besikoBa. . YpaBHeHUs
MareMaruueckod gusuku: CII6.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2019 (4)
B. JI. ®aitnmmuar, H. B. Tapacosa. .
Hekotopble ypaBHeHUs1 MaTeMaT4eCKOM
¢mukn: CII6.6I'TY "BOEHMEX" um. [I. .
YcruHosa, 2016 (3)
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B. JI. ®aitammvur, H. B. Tapacoga. .
HekoTtopble ypaBHeHHs1 MaTeMaTHyeCKOH
¢usuku: CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2016 (3)

A. A. KoHoHOBa, A. JI. besnkoBa. . YpaBHeHUsI
Matemaruueckoit ¢pusuku: CI16.5T'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2019 (4)

Uroro no paspeny 10

31

Pa3pen 11. JIuHeliHble ypaBHeHUs 2 NOPsIAKAa B YaCTHBIX POU3BO/HBIX.

M3yueHre TeopeTHYeCKOro Mareprasa. PereHne
Tpe/lI0KeHHBIX 3a/lau.

A. A. KoHoHOBa, A. JI. besnkoBa. . YpaBHeHUs
MaTemMaruueckoit ¢usuku: CI16.BTTY
"BOEHMEX" um. [I. ®. ¥YctuHoga, 2019 (5)
B. JI. ®aitammu, H. B. Tapacoga. .
HexkoTtopble ypaBHeHHs1 MaTeMaTHyeCKOH
¢usuku: CI16.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2016 (4)

A. A. KoHoHOBa, A. JI. besnkoBa. . YpaBHeHUs
MareMatuueckon guzuku: CI16.BT'TY
"BOEHMEX" um. [I. ®. ¥YctuHosa, 2019 (5)
B. JI. ®aitamvugr, H. B. Tapacoga. .
HekoTtopble ypaBHeHHs1 MaTeMaTHyeCKOH
¢uszuku: CII6.BT'TY "BOEHMEX" um. 1. ®.
YctuHOBa, 2016 (4)
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Wroro no pazgeny 11
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IIpuioxenue 3
K paboueii mporpamMme AMCIHIUTHHBI
BBICHIASI MATEMATUKA B HAYUYHBIX UCCJIEJOBAHUSX

®OH/] OOEHOYHbBIX CPEJCTB

@OH/I OL[EHOYHBIX CPE/CTB, [TO3BOJISIOIINE OLIEHUTh Pe3y/IbTaThl 06yUeHus 10 JaHHOW JUCIIUITIMHE, BK/TFOYAOT B
ce0bs:

e JIUarHocTHueckas paboTa

e BOIIPOCHI/3afiaHusA 110 TemaM I13;
e 3auer;

o nuddepeHL[IPOBaHHbIN 3aueT.

Kpurtepumn onjeHuBaHusA

JuarHocruueckasi pagora
Muarnoctuueckas pabora nposogurcs B popme tecta B IMOC Moodle:

e [IpU IIPaBUILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTecTallys;
e TIpH NpaBU/ILHOM OTBeTe Ha 60% BOIIpOCOB U Oor1ee - aTTecTarysl.

Bonpocrki/3apanns no Temam I13

BrinonHeHHe KOHTPOJTBHBIX MEPOTIPUSITHIA TI0 TeMaM MPaKTUUeCKUX 3aHITHI U CaMOCTOATeNTbHON paboThl,
KOTOpbIe 0OBSB/IAIOTCS B Hauajie CeMeCTpa C yKa3aHueM 0asuioB 3a MX BBITNIOJIHEHHE B COOTBETCTBHH C
TEeXHOJIOTUYeCKOM KapToil Kypca.
O6pa3Libl BOMPOCOB M TEXHOJOTMYECKHe KapThl MOXKHO HaliTh B YMK auctiumivael 1 SVIOC Moodle.

3auer
OreHka "3auTeH0" BBICTaB/sETCS, eC/ii HabpaHo ot 60 6aiioB B COOTBETCTBHM C TEXHOJIOTHMUECKON KapToit

Kypca

JuddepeHiiupoBaHHBIN 3a4ueT

OtleHKa "3auTeHO-YAOB/IETBOPUTEBHO" BBICTAB/IAETCS, €C/ii HabpaHo oT 51 0 74 6a//I0B B COOTBETCTBUM C
TEeXHOJIOTUYeCKOM KapTo# Kypca.
OrleHKa "3auTeHO-XOPOIII0" BBICTAB/ISETCS, eC/IU HabpaHo oT 75 /10 84 6a/jioB B COOTBETCTBUM C TEXHOJIOTHYECKOMH
KapToi Kypca.
OrieHKa "3auTeHO-OT/IMYHO" BLICTABJISIETCS, €C/TM HabpaHo OT 85 6asl/IoB B COOTBETCTBUM C TEXHOJIOTHUECKOM KapToi
Kypca

17



INacriopT (hoHJA OLIEHOUHBIX CPE/CTB

AypuTopHBIe <
3aHATHA B m X E
KOHTaKTHOM 5 m g ===' g gt
o dopme =8| S5 T w
B o t5 FE | 33
O Q o o X s B =)
& ] HaumeHoBaHue pa3je/ioB U JUAAKTHYECKHX | £ ; = a = oNe)
>’ E eJUHHL] 8 X e v e = m -
4 o = || EBE=s| ©38 O
= /M = S EE| 8 & X S T
@) = =
2| F|E5|22 3
& |2 28 C& o | I8
=3 ] 53]
= = =
o @)
Pa3pen 1. Ilpocreiiinas 3agaua E;(;HE 1(;1(/:1];{1/
1 1 |k/JIaccu4ecKoro BapHamOHHOIO 17.25| 1.25| 1 0.25 | 16 10 A
10 TeMam
MCUHCIeHUS.
113
Bomnpocsl/
1 1 Pazpen 2. ,Z[O(:TaTqufle ycioBus ciaboro 2525 1.25 1 025 | 24 10 3alaHUs
MHUHHMYMa B IpoCTelIIeN 3ajaue. 10 TeMam
113
Paspgen 3. ®ynkuus BeitepmTpacca. Bonpocsl/
1 1 Heoﬁxom‘llmoevycnonne CH/IBHOTO MHHUMYMA | 1 | 1 50 | 025 | 20 10 3a/laHus
B IpocTeliliei 3afaye K/J1acCU4ecKoro M0 TeMam
BapUaLOHHOI0 MCUMC/IEHUS. 113
Paspen 4. IlepBas u BTOpasi Bapuaniu izngg;]:/
1 1 |pysknuoHana. YpaBHeHHe Diyiepa- 11.25/ 125 1 | 025 | 10 10 A
Marpamxa 0 TeMam
) 13
Bormpocsl/
1 1 PaE,I.IEJI 5. IIpuHIMN HaMMeHbLIEro 205 | 05 0 05 20 10 3a/jaHusA
JeiicTBUA. 0 TeMam
113
Borpocsl/
1 1 Paspen 6. 3agaya Jlarpanska c 125 05 0 05 12 10 3a/laHus
TOJIOHOMHBIMH U HEr0JIOHOMHBIMH CBAI3SIMH. M0 TeMam
13
Bcero 3a 1 cemecTp 108 6 4 2 102 60
Bormpocsl/
1 2 Pa3pen 7. OTenbHbIe pasfebl 15.25! 0.25 0 025 | 15 5 3aJjaHUs
(yHKIHOHA/IBHOT0 aHa/IH3a. 0 TeMam
113
Bonpocsl/
1 | 2 |Paspen 8. YpaBHenue manbix Konebanmit. 3225 1.25| 1 | 025 | 31 10 | 8AaHmd
0 TeMam
113
Borpocsl/
1 2 |Pa3gen 9. YpaBHeHHe Tell/IONPOBOJHOCTH. 32.25| 1.25 1 0.25 | 31 10 AN
10 TeMam
13
Bormpocsl/
1 2 |Pa3pgen 10. YpaBuenus Jlannaca u Ilyaccona.| 32.25| 1.25 1 025 | 31 10 A
0 TeMam
113
Bornpocsl/
1 2 Paspesn 11. JInHerHbIe ypaBHeHUA 2 OPAAKA 3 9 1 1 30 5 3a/laHusA
B YaCTHBIX NPOM3BOJHBIX. 10 TeMam
113
Bcero 3a 2 cemecTp 144 6 4 2 138 40
Bcero o gucHuIInHe 252 | 12 8 4 240 100
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OneHounsie MaTepuassl o guciunande BBICIITAST MATEMATUKA B HAYUHbBIX
NCC/IEJOBAHUAX

OIIK-1 - Cnoco6eH camocmosmeabsHO npuobpemams, pazeueans U NpUMeHsiMmb MamemamuyecKkue,
ecmecmeeHHOHay4Hble, COYUA/1bHO-IKOHOMUYeCKUe U NpoeccuoHanbHble 3HAHUSI 0/151 pewleHUs1 HeCMaHOapmMHbIX
3a0au, 6 Mom yucse 8 HOBOU U/AU He3HAKOMOLl cpede U 8 MeXCOUCYUNIUHAPHOM KOHITeKcme

Ne 1 ITpouuTaliTe TEKCT U yCTaHOBUTE COOTBETCTBUE

‘SFCIE.HDEETB COOTESTICTEHE M'ﬂm’ HO.ELI:\IHI'EIpaJIBHHM BBIp-ﬂ}KEHHEM @}mol—[ﬂﬂa
b
Jy) = f F(x,y,y")dx
a

H ypaEHeHHeM JHnepa-Ilarpamxa

1 F(y,y,z)=2*+y"? Ay = const
2 F(y,y z)=2*+y° 5 y=0
3 F(y.y.x)=y*+y? B y'—-y=0

N
=

I(u };'. r) = .“r(_t,;r"]'I + y'?) ' +y —xy=10

> F(y,y' x) =4x*+ y*

Ne 2 TIpouwTaiiTe TEKCT U 3aIMIINTe Pa3BePHYThIM 000CHOBAaHHBIN OTBET

CocTaruTs ypaeHeHHe Hfinepa a1a dvexnmonana J(y) = f;(yz — v")dx, sagannHoro
Ha MEOEecTBe X = v(x)|v(x)e,[0; 1], v(0) =0,v(1) =1

Ne 3 TIpouuTaiiTe TEKCT U 3alMIINTe Pa3BepHYThI 000CHOBaHHEIM OTBET

[Ipu peneHHH EOIHOBOTO YpAaBHEHHA HETPHEHATEHOS pemenHe zagasa X' (x) + AX(x) =
0, X(x) # 0 mmeer Bug X(x) = D, cos Viax D, sin Vax +. [Tpn zaganusx rpadHIHEX
yvemoerax u(0; t) = u,(l; £) = 0 cobcTeeHHan GYHKIIHA HMEET BHI

Ne 4 TlIpouurTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBUE
YCTaHOBUTH COOTBETCTBHE MEX/Y YPaBHEHUSMH U UX Ha3BaHUAMU

JINHeHHOoe
e, 012 . dz _ 2 2 OJJHOPOZIHOE
1 Yy Dz -+ {.i y) Dy r+vy A ypaBHeHMe
- = TIepBOro
ropsiika
JINHeMHOoe
dz dz HEOJHOPOJHOe
2 (J' + !})E T IYG; = 0 B ypaBHeHue
- - MepBOro
ropsjika
3 B kBasuiHeiHOe
ypaBHeHHe
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- - ey DE —— v IepBOro
Loz + 2y dy o Y rnopsizKa
N HeTMHeHoe
0z . 9z 4 9,0z _ 3,0z _ ypasrenne
4 dxr dy 2 Jx 3!} dy 0 r MIePBOTO
- ropsjKa
.0z oz _ .,
5 To: TYS, =2

Ne 5 TIpouwuTaiiTe TEKCT, BLIGEPUTE MPaBU/ILHLINA OTBET U 3aIMIIUTE apryMeHThbI, 060CHOBLIBAOLIMe BEIOOP OTBETa
. B
Vpaererne Jfinepa 111 dyuEmmoHana [(y) = fﬂ x2y'* (x)dx
VMeeT UHTerpa SHepruu

HMeeT UHTerpal UMITyJ/IbCa
He MeeT MHTerpasia UMITyJjibCa

A W N

K“MeeT U UHTerpas SHepruy U UHTerpas UMILy/Ibca
Ne 6 TIpouwuTaiiTe TEKCT, BBIOEPHTE MPABUILHBINA OTBET U 3aITUILINTE apryMeHThbI, 000CHOBBIBAIOIIME BLIGOD OTBETA
YEKazaTe, KAKyIO HYEHO CEIATE 2aMeHy NepeMeHHEX B MHHeHHoM JTHbdepeHnHaTEHoM

VDaBHEHHH BTOPOTO TIOPATEA Uy, + Sy, + 4u,,, = 0, 9TOORI IPHEECTH €70 K
KAHOHHIECKOMY BHIY.

E=y+z,n=y+iz
{=y+dz, n=y—-2x

E=y—2z, n=y+=x

| lsd | |

E=y—z,n=y—4z
Ne 7 TIpouuTaiiTe TeKCT, BbIOepHUTe MPaBUIbHbBIE OTBETHI 1 3aITHIINTe apryMeHThbl, 000CHOBLIBaOIIe BEIOOD OTBETOB

Ipu xaxex F(x, v, v') ypaenenns Dfnepa-Jlarpamsa ¢pyaxnmonana J(v) =
f:L F(x,y,y")dx ovayr zaddepernransHEIME YPAaBHEHHAME are0paHIecKEME
o

1 F(y,y',xz)=2% 4+ y?
2 Fy,y'.x) =2 + 4
3 F(y.y',x) = -"E!Ji T -“f?
4 F(y,y'.z) = z(y* + v*)

Ne 8 TIpouwuTaiiTe TEKCT, BEIOEpUTE MPABUILHBIE OTBETHI U 3aIUILIKTE apryMeHThbI, 000CHOBBIBAOLIME BEIOOD OTBETOB
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Karoe u3 npHESIeHHEIX VPAEHEHHI JEIIETCE BOMHOBEIM YDABHEHHEM !

Uy = @ity

Uy =0 Uy

ey — (12 .
Ut = 07 (Ugz + Uyy)

Ugp + Ugpr = 0

o [ lad | B | e

Ne 9 TIpouwuraiiTe TeKCT, BBIOepHTe MPaBU/ILHBIE OTBETHI 1 3aITHIINTE apryMeHThl, 000CHOBBIBaOIIe BEIOOD OTBETOB

BriacHETE kKakme H3 NPHECICHHEIX PABCHCTE ABIARTCA VDAEPHCHHAMH E TaCcTHRIX

NPOH3BOJHEIX
p - 7
1 -uiz + uﬁw — (g — Uyy)” =10
iz iz
’ or + 5y =0
3 Pyt 42t =1
4 Inz +y" = 2%y

Ne 10 IMpounTaiiTe TEKCT U YCTAaHOBUTE M0C/I€/I0BAaTETLHOCTD

Ilycte gan mHTerpaneHeld GvHEKOMOHAT A rpaHHYHEIE VOIOBHZI B
JaHA HeNpephIEHAR GVHKIHA v = ¢ (X) H CVINecTEYEeT NOIOEHTEIEHO: THCIO £ = 0
TaKOe ITO I TH000H HempeprlEHoH GyHEDNE ¥ = Y(x). Takofi ato P(x,) =

v, ¥ (x;) = ¥,, 474 KoTopoH BEIIOTHEHO HEPABEHCTEO B EEINOIHASTCA H
HEpABSHCTEO I

Torza ropopar, 910 dyHENET v = @(x) gocTaEmaeT dyHKIHOHATY J()) CHIBHEL
TMOKATBEHETH MHHHEMYM.

VeTaHOBHTE COOTESTCTEHE HezanmonueHHX aaeek A B BI u

bmoxor 1.2 3 4.

1 Jy) = Jj'_,l_'{J'rJr y') dx,
2 y(z1) = U _H[-f-'zj_:_ Yo,
max |o(x) — ()| < e,
TE[E,, 2]
4 I(p(z)) < J(¥(x))

Ne 11 TIpounTaiiTe TEKCT ¥ YCTAHOBUTE TOC/I€A0BATETHHOCTD

Toropar, aTo-pemerne sagaun -MareMaTHIecKod dusurn-A v B, -ecam-ono-Henpepsieno -B-
0T HAYATBHEIX TAHHEX H-eCIH | MaTsm HaMeHeHHAM ‘Ha9a TEHEIX [TAHHEIX 3a1aTH-
COOTEETCTEVIOT ]| Manke HaMeHeHHA permeHA.

=1 eaHHCTECHHOD
prAe] 3aBHCHTC

" 30 CYINECTEVETS
o i mpeIeIbHo T

Ne 12 TTpounTaliTe TEKCT, BLIOEPUTE TIPAaBU/ILHBIN OTBET U 3aMUIIIUTE apryMeHThbI, 000CHOBBIBAIOIIIME BEIOOP OTBETa
Bribparh npaBUILHOE YTBEPIKeHHe U3 CeAYIOIHX:

eC/Iu CbYHKL[I/IH AO0CTaBJIsAeT cnabbIi 3KCTPEMYM, TO OHa AOCTABJ/IAET U

1 -
CUNTBbHBIN
2 eCc/iim q)yHKL[I/IH AOCTaB]IHET CI/I]'[I)HI:II?I 3KCTp6MyM, TO OHa ,[[OCTEIBIIHET nu
C/1abbIA
ecsii (DYHKIWS He JOCTaB/IsIeT CU/IbHBINA KCTPEMYM, TO OHA
3
JIOCTaB/IAET C/1a0bIH
ecsi (DYHKIYS He JOCTaB/IseT CUIBHBINA SKCTPEMYM, TO OHa
4

He I0CTaBJIseT U Ca0bIH
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