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AHHOTANIUA

B nanHOoM yuyeOHOM Kypce H3y4arOTCSd TEOPETUYECKHE M TPAKTHYECKHE BOIPOCH W3
CIIEAYIOIUX Pa3/JeNIOB: YCTOMUMBOCTH 110 JIANyHOBY, ypaBHEHHUS B YAaCTHBIX IPOMU3BOJHBIX IEPBOIO
nopsiika, psaasl u uHTerpansl Dypbe, MHTErpagbHble ypaBHeHus BonbTeppa u ®exaronbma, 3anaua
[Irypma-JInyBuiis.

OcBoeHMe 3TOM TUCHUILIMHEI SIBIsieTcs 0a30il 171 M3ydyeHUs: MaTeMaTHYeCKUX M (PU3NYECKUX
KYPCOB, TaKUX Kak "YpaBHEHUS] MATEMAaTHIYECKON PU3HKH".

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

[lenssmMu ocBoeHMsI y4eOHOM NUCHMIIIIMHBI COCTOUT B TOM, 4TOOBI BBECTH CTYAEHTOB B KPYI
MOHATUH, MPEICTABICHUA W METOJIOB, MCIOJIB3YEMBIX B 3a/a4aX HEUTPOHHON (u3uku U (GU3UKK
peakTopoB, IMOATOTOBUTh MX K M3y4yeHUIO (U3MYECKOM TEOpuu peakTopoB, METOJOB
SKCIIEPUMEHTAIIBHOIO U PACYETHOI'O UCCIIEA0BAHUSA HEUTPOHHBIX ITOJIEH U UX XapAKTEPUCTUK.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

Pe3ynbrarhl ocBOEHUS JaHHOW y4eOHON AUCIMILIMHBI TECHO CBSI3aHbI CO BCEMHU M3YYaeMbIMU B
JanbHeWIeM Kypcamu MareMaTuku. J[ns e€ u3ydeHus: HeOOXOAMMO BIAJETh pas[eiaMU BbICIIEH
MaTeMaTuku «Marematudeckuil ananus (auddepeHiantbHoe 1 HHTETPalbHOE HCUUCICHNE; PYHKIIUN
HECKOJIbKUX TIePEMEHHBIX, PsAbl, KpaTHbIE WHTErpaibl, BEKTOPHBIH U TEH30PHBIA aHATU3)»,
«OOBIKHOBEeHHBIE TH(PepeHIInaTbHbIe ypaBHEeHUsD». OCBOCHHE Kypca SBIISICTCS HEOOXOIUMBIM IS
BCEX MOCIEAYIOIMMX (PU3MKO-MATEMAaTUYECKUX U TEXHUUECKUX KypcoB. JlaHHAs NIMCUUIUIMHA SBIISETCS
OCHOBOOOpa3yrolIel 11 HHXEHEPHO-TEXHUYECKOTO (€CTECTBEHHO-HAyYHOr0) 00pa3oBaHusl.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIE KOMIETEHIIUH:

Koa n HaumeHoBaHue Koa n HauMeHOBaHUe HHAUKATOPA J0CTHKECHUSI
KOMIIeTEeHI[UH KOMIIeTeHIIUH

OIIK-2 [1] — CriocobeH mpuMeHSITh 3-OIIK-2 [1] — 3HaTh cOBpeMEHHBI MaTeMaTUIECKUI
COBPEMEHHBIN MaTeMaTHYECKUI amnmnapar, UCTIOJIb3YEMbIi TIPH MOCTPOCHUH KOJIMYECTBEHHBIX
anmnapar Mnpu MOCTPOEHUHU Mojienelt PU3NYecKuX sBICHUH, MPOIIECCOB M CUCTEM B
KOJINYECTBEHHBIX MOJIENEH npo¢eCCHOHATBHON IEATETLHOCTH

(bU3MYECKUX SIBICHUHN, TIPOIIECCOB U VY-OI1K-2 [1] — YMeTh npuMeHSITh COBPEMEHHBIM

CHCTEM B IpodeccrnoHanibHON MaTeMaTUYECKHUI anmapar Jijisi TOCTPOSHUS KOJTNYECTBEHHBIX
NEeSATETbHOCTH Mojieneil PU3nYecKuX sBICHUH, MPOIIECCOB M CUCTEM B

npo¢eCCHOHATBHON IEATETLHOCTH

B-OIIK-2 [1] — Briagets HaBbIKaMHU TIOCTPOCHUS
KOJIMYECTBEHHBIX MOjIejIel (U3NIECKUX SIBIICHHM, TIPOIIECCOB
U CHCTEM B NMPO(ECCHOHALHOMW JCSTEIIbHOCTH

VK-1 [1] — Cnocoben ocymectnsate  3-YK-1[1] — 3HaTh: - NpUHIUIIBI, METOMBI U MIPOLIETYPHI
KPUTHUYCCKHUI aHaIH3 MPOOJIEMHBIX CHCTEMHOTO TI0X0/Ia K aHAJIM3Y CUTYAIUH; - CTPYKTYPY,




CUTYaIlMil HA OCHOBE CHCTEMHOT'O
MOJIX0/1a, BBIPAOATHIBATh CTPATETHIO
NEUCTBUMN

(hOpMBI 1 METO/IbI HAYYHOT'O TTO3HAHMUSI.

V-VK-1[1] — YMeTh: - npUMEHSITh CUCTEMHBIH TIOXO0/1 U
KPUTHUYECKHI aHaIn3 IpOoOJIEMHBIX CUTYAIHi; -
BBIPAa0ATHIBATh CTPATETHIO ACUCTBUIA, IPUHUMATH KOHKPETHBIE
pelieHus uid e€ peajau3alyuu. - apryMEHTHPOBATh CBOU
BBIBOJIBI M IPUHSATHIC PEUICHHUS B T.9. C IPUMEHECHHUEM
¢bua0copCcKOro MOHATUHHOTO arnapara.

B-VYK-1 [1] — BiiageTh HaBbIKaMU: - BBISIBIICHUS TPOOIEMHBIX
CUTYalui U MoucKa HeoOXoAUMON HHGOpMAIUH 1715
penreHus nmpodeccuoHaANBHBIX 33/1a4; - BEIPA0OOTKH CTPATeTUU
JIEUCTBUI.

4. BOCIIMTATEJIbHBINA IOTEHITAAJ JUCITATLIAHBI

HanpagJieHusi/ueju BOCIUTAHUS

3anaum BocnuTaHus (Kox)

HHTCJ’IJ’ICKTy&J’IBHOC BOCIIMTAaHUC

Co3znanue ycioBuii, o0ecreynBaroIux,
(dbopMUpOBaHUE KYJIBTYpbl YMCTBEHHOr0 Tpyaa (B11)

HpO(l)eCCI/IOHaHBHOG " TPYAOBOC BOCIIMTAHUC COSI[aHI/Ie YCJIOBI/Iﬁ, O6CCHC‘II/IB8.IOH_[I/IX,

(dbopMupoBaHHE TITyOOKOTO TTOHUMAaHUS COMATBLHON
poiu npodeccuu, MO3UTUBHON U aKTUBHON YCTAaHOBKHU
Ha [IEHHOCTH M30paHHON CIeUaIbHOCTH,
OTBETCTBEHHOT'O OTHOIIIEHUS K MPO(HeCcCHOHATBHOM
JesiTeNIbHOCTH, TpyAy (B14)

S. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCHHUILINHBI

Pa3znensl yueOHON AUCIMITIIUHBL, UX 00BEM, CPOKU U3y4EHUsSI U GOPMbI KOHTPOJIS:
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4 Cemecmp
1 Yacts 1 1-8 16/24/0 25 K.p-8 3-OI1K-2,
V-0OIIK-2,
B-OIIK-2,
3-VK-1,
V-VK-1,
B-YK-1
2 Yacts 2 9-15 | 14/21/0 25 K.p-15 3-OI1K-2,
V-0OIIK-2,
B-OIIK-2,
3-VK-1,




V-VK-1,
B-VK-1
Umoeo 3a 4 Cemecmp 30/45/0 50
KouTtpoJbHbie 50 C) 3-0OI1K-2,
Meponpusitust  3a 4 VY-OIIK-2,
CemecTtp B-OIIK-2,
3-VK-1,
V-VK-1,
B-VK-1

* — COKpallleHHOe HaMMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OaioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3aueT U
(nn) sK3ameH

Coxkpaiienre HauMeHOBaHUN ()OPM TEKYIIET0 KOHTPOJIS U aTTECTAllMK Pa3/IelioB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

K.p KonTponbnas pabota

2 DK3aMeH

KAJIEHIAPHBIN IIAH

Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.

4 Cemecmp 30 45 0

1-8 Yacrs 1 16 24 0

1-4 Oco0ble TOYKH U MOJI0KEHUS PaBeoBecusi. Y CTOWYUBOCTh. | Beero ayiuTopHbIX 4acoB

ITonsiTHEe yCTONYMBOCTHU 11O JISAITyHOBY M aCUMITOTUYECKOU 8 | 12 [0

YCTOMYMBOCTH PELIEHUI CUCTEM OOBIKHOBEHHBIX Omnnaiin

mudepeHIMaTbHBIX YPaBHEHUH. Y CTOMYMBOCTD TIMHEWHON 0 0 0
CUCTEeMbI OOBIKHOBEHHBIX MU (epeHINaTbHBIX YpaBHEHHH C
MOCTOSTHHBIMH K03 duninentamu. Kimaccudukaims Touek
MOKOS OJTHOPOTHOM JTMHEWHON CHCTEMBI IBYX OOBIKHOBEHHBIX
mudpepeHIMATBHBIX YPAaBHEHUN C TTOCTOSITHHBIMH
kod(ppurnmentamu. MccnenoBanre Ha yCTOMYUBOCTD 11O
nepBomy npubmmkenuto. Oynkuus Jlsmynosa. UccnenoBanue
Ha YCTOMYMBOCTH C MOMOUIBIO (DYHKIMH JIsimyHOBA.

5-8 IIpocreiilmme ypaBHeHHs B YACTHBIX MPOU3BOHBIX. Bcero ayauTopHBIX 4acoB

IlepBble HHTETpasIbl CUCTEMBI OOBIKHOBEHHBIX 8 | 12 | 0

middepeHnmanbHbIX ypaBHeHni. Kputepuil nepsoro Omnaiin

uHTerpaia. Oouwmii naterpan. CymecTBoBaHHE 00IIETo 0 0 0
UHTErpana.

VYpaBHEHMSI B UaCTHBIX IPOU3BOIHBIX IEPBOIO MOPSAIKA.
Jluneitnoe ogHopoHOE MU PEepeHITMATBPHOE YpaBHEHUE B
YAaCTHBIX ITPOU3BOJIHBIX IIEPBOTO MOPSAAKA U COOTBETCTBYIOLIAs
cucTeMa OOBIKHOBEHHBIX AU(PepeHInanbHbIX YpaBHEHHH
xapakTepucTtuk. Ob1ee pemenue u 3aaa4a Komm ams
JIMHEMTHOTO OJHOPOJIHOTO M KBa3WJIMHEHOTO

Qg QepeHInaIbHOr0 YpaBHEHUS B YACTHBIX MPOU3BOTHBIX
MIEPBOTO MOPSIKA.

9-15 Yacrs 2 14 21 0




HNHarerpajabublie ypaBHeHus @pearoasma u Boasreppsl.
JIuHeitHbIe onepaTopsl B TUHEMHOM HOPMUPOBAaHHOM
npoctpancTBe. OrpaHndeHHbI oneparop. HenpepbslBHOCT
OrpaHUUYEeHHOro oneparopa. OneHKa HOPMbI HHTETPAIBHOTO
oneparopa. JIuHelHbIe olepaTophl B €BKJIMI0BOM
npocrpancTse. COnpsKEHHBIN OIIEPaTOp B €BKINI0BOM
npoctpancTBe. CaMOCONPsKEHHBIE OIIEPATOPHI.
Cy1ecTBoBaHuE ONIEPaTOpa, CONPSHKEHHOIO K NHTETPAIBHOMY
oreparopy ¢ HerpepbIBHBIM siapoM.Knaccudukanms
JIMHEHHBIX MHTETPAJIbHBIX YPABHEHUH. Y paBHEHUS
O®pearoasma 1 BonsTeppa nepBoro u BToporo poja. [lonarue
0 KOPPEKTHO ¥ HEKOPPEKTHO IIOCTABJICHHBIX 3a/1a4yax.
WrepupoBannsle sapa. CylmecTBOBaHUE U €AMHCTBEHHOCTh
pELIeHNs HHTErpaIbHOTO ypaBHeHUs: DpearosbMa BTOporo
poJia Ipy MabIX 3HAUYEHUAX I1apaMeTpa U UHTErPaIbHOTO
ypaBHeHUs BosibTeppa rpu aro0bIX 3HaUEHUSAX [apaMeTpa.
[IpuHumn cxatsix oToOpaskeHuil. IHTerpanbHble ypaBHEHUS
@®pearonbma BTOPOro poja ¢ BEIPOXKIEHHBIM SPOM,
SKBHUBAJIEHTHOCTH TAKOT'O MHTETPAJILHOIO YPABHEHUS CUCTEME
JUHEHHBIX anreOpanyecKux ypaBHEHUH. AlbTepHaTHBA
@penronsma. 3anava lItypma-JInysusis. OKBUBaIEHTHOCTD
3anaun Lltypma-JInyBusist OqHOPOIHOMY UHTETPAILHOMY
ypaBHeHH10. CBOICTBAa COOCTBEHHBIX UMCEN M COOCTBEHHBIX
¢bynkuuii 3agaun Ltypma - JInysmuis. Teopema CtexinoBa o
Pa3noKUMOCTH 10 COOCTBEHHBIM (yHKIMAM 3a1a4yn Ll Typma-
JInyBuiuid. Y cI0BUE MOJOKUTEIBHOCTH CIIEKTPA 331a41
IIrypma-JInyBuiuis.

Bcero ayuTOpHBIX 4acoB

6 |9 [0
Ounaiu
0 0 0

12-14

Pansl n unterpan ®@ypne.

Mertpudeckre 1 TMHENHbIE HOPMUPOBAHHBIE IPOCTPAHCTBA.
[TomHOE MeTpHuueckoe 1 OaHaxoBO mpocTpaHcTBO. [ToaHOTA
pocTpaHcTBa . [IpuMepsl HEMOIHBIX TMHEHHBIX
HOPMHUPOBAHHBIX TPOCTPAHCTB. 3AMKHYTBIE CUCTEMBI B
JIMHEWHBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX. EBKIMI0BO
IIPOCTPAHCTBO U TMIJILOEPTOBO MPOCTPAHCTBO. Psiyibl Dypbe no
OpPTOTOHAJILHBIM U OPTOHOPMUPOBAHHBIM CUCTEMAaM.
Oproronanuzanus no HImMuary. MunnManbHOE CBOMCTBO
koaddunmentoB Oypre. HepaBenctro beccens. Papenctso
[TapceBansi. Kputepuit moqHOTHI U 6a3UCHOCTH
OPTOHOPMHUPOBAHHOM CUCTEMBL. MeTO cpeaHuX
apudmernueckux (Meron deiiepa) cyMMUPYEMOCTH
TpuroHoMerpudeckux psnoB Oypee. Teopema Deiiepa.
Teopema Beiiepmtpacca o paBHOMEPHOM MPUOTIKEHUHT
HENpepbIBHBIX (PYHKIMU areOpandecKuMU U
TPUTOHOMETPUYECKUMH MHOTOUYJIEHAaMU. ba3uCHOCTh CUCTEMBI
U cUCTEMBI B IpocTpaHcTBe . KoMruiekcHas ¢popma
TPUTOHOMETPUUYECKOTO psifa Pypbe. basucHOCTh CUCTEMBI B
npoctpaHcTBe . CBOHCTBA COOCTBEHHBIX YHCEII,
XapaKTePUCTHUECKUX YHCEN U COOCTBEHHBIX (YHKIUI
CaMOCOIIPSHKEHHOTO UHTErPAIILHOTO OIEPATOpa.
MakcumanbHasi CUCTEMA XapAKTEPUCTUUECKUX YNCET U
COOTBETCTBYIOIIAsi OPTOHOPMUPOBAHHAs CUCTEMA
coO0cTBeHHBIX QyHKIM. UHTerpan @ypre. Jlocrarounsie

Bcero AYJAUTOPHBIX YaCOB

6 |9 |0
Ownnaitg
0 0 0




yCJI0BHS IpecTaBieHus GyHKIMU uHTEerpanom dypse. ‘ ‘

15

IIpeoOpa3oBanne dypoe. Bcero aynutopHsIxX 4acoB
[TpeoOpazoBanue Dyphe U €ro MPOCTEHIIINE CBOMCTBA. 2 |3 |0
Kocunyc-npeodpazobanue Oypre u cuHyc-npeoOpa3oBaHue Omnnaitn

@ypre. Juddepennmanbabie CBONCTBA OpUTHHANA U 0 0 0

n300pakeHus it npeodpasoBanus Oypre. DieMEHThI TEOPUU
0000ménHbIX QyHKIMI. HeoaHOpoaHbIE HHTETPATIbHBIC
ypaBHeHus Openroabma BTOPOro poJia C HEPEPHIBHBIM
CUMMETPUYHBIM siipoM. Teopema ['mnsbepra-IlImuara o
pasioxeHuu ucTokooOpasHoi Gpynkuu. @opmyisl Muara
JUIsl peLeHUs] HEOAHOPOAHOIO HHTETPAJIBHOTO YPABHEHUS
@pearonbsma BTOPOro poAa ¢ CUMMETPUYHBIM SIPOM.
Kpaessle 3anaun. @ynkuus ['puHa IMHEHHON KpaeBoOU 3a/1a4y,
e€ CyILleCTBOBAaHHME U €IMHCTBEHHOCTh. Teopema ['unpbepTa o
pelIeHNnH KpaeBoi 3a1auu ¢ momolpio GyHkuu I'puna.

CokpailieHHbIC HAUMEHOBAHUSI OHJIAMH OTIINN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKLIMU

BM Buneo-marepransl

AM Ayamno-marepuansl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTEpUaIbl
ncC MHTEepaKTUBHBIN CAUT

TEMBI [TPAKTUYECKUX 3AHATUN

Heneau

Tembl 3ansaTuii / Conepxxanue

4 Cemecmp

1-3

DJIeMEeHTbI TEOPUH YCTOHYNBOCTH
Oco6sie Touku cuctem OIY. YcroitunBocTh Touek mokost cucrem OJ1Y. YcroitunBocTh
pewmeHnii cucrem OJ1Y.

YpaBHeHHsI B YACTHBIX IPOU3BOAHBIX IIEPBOI0 MOPSAKA
Henunelinble cucremel O/1Y. IlepBble HHTErpabI.

Pansl dypobe

Paznoxenue ¢pyHkuuii B TpuroHomerpuueckue psaasl dypre. Paznoxenue QyHKUuU B psabl
@ypbe Ha TPOU3BOIBHOM MHTEPBAJIE.

Henonnsie psaael @ypoe. B kaxa0M puMepe UCCIe10BaTh XapakTep CXOAUMOCTH psia
®ypoe. CpoiicTBa psanoB Dypee.

KomnniekcHas gpopma psga Oypoe.

HNurerpana ®@ypoe
Wuterpan @ypse. [Ipeodpazosanue Dypee.

10-13

HNHTerpajbHble ypaBHEHHUS

NHTerpanbHble ypaBHEHUS C BBIPOXKIECHHBIM sIpoM. CBeIEHNE UHTETPAILHOTO YPaBHEHUS
k 3agaue [lIrypma - JInyBumis.

CBs3b MeXly TUHEHHBIMU AU epeHInanbHBIMUA YPaBHEHUSAMHU U HHTETPATbHBIMU
ypaBHeHUsAMHU. [locTpoeHre pe30JbBEHTHI




JUISl UHTETPAJIbHOTO YpaBHEHUs. PelieHue NHTErpagbHOro YpaBHEHUS C IIOMOILBIO
pe30abBeHThl. HeoTHOpOIHBIE CUMMETPUYHBIE

ypaBHeHus. AnbprepHatuBa @penronsMma. [Ipumenenue npeodpazoBanust Dypbe K pelICHUIO
VMHTETPAIbHBIX YPAaBHEHUN.

14-15 | ®yukuus 'puna

IToctpoenue ¢pynkuuu I'prHa a1 0OBIKHOBEHHBIX AU (HEepeHIUAIBHBIX YPaBHEHHH.
[Tpumenenue ¢pynkuuu I'prHa K pemIeHNI0 KPaeBbIX

3agad. 3agaya [llrypma JlnyBumis.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipu peanuszanuu nporpaMMmbl JUCHUIUIMHBI HCIOJB3YIOTCS pa3iMuYHble 00pa3oBaTEIbHBIC
TEXHOJIOTUU — BO BpeMs ayJUTOPHBIX 3aHATUHA OHU MPOBOAATCSA B (hopMe JEKUUH U NMPaKTHYECKHX
(cemuHapckux) 3aHATHH. J[J1 KOHTPOJSL YCBOEHHS CTYIEHTOM paslelioB J@HHOIO Kypca IIMPOKO
HCHOJIb3YIOTCS TECTOBBIE TEXHOJIOIMH KOTOPBIE MO3BOJISIOT CYAUTh 00 YCBOCHUU CTYIEHTOM JaHHOI'O
Kypca. CamocTosiTenbHas paboTa CTyJEHTOB IOJpa3yMeBaeT 1oJ co00il mpopaboOTKy JIEKIIMOHHOTO
MaTepuanga ¢ HCIOJb30BAHUEM DPEKOMEHIYEMOW JIMTEPAaTypbl A IMOArOoTOBKHU. IIpenmosaraercs
HCIIOJIb30BAaHUE COBPEMEHHBIX OOpa30BaTEJIbHBIX TEXHOJOTUN: KOMIBIOTEpHAs pacChlIKa 3aJaHuid
JeKUUi U pa300p OMOPHBIX MPAKTUYECKUX 3a1ad.

7. ®OHJI OHEHOYHbIX CPEJACTB

@DOH/T OLIEHOYHBIX CPEACTB IO JUCIUILUIMHE 00ECIIeUnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMM M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETo,
PyOEXKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS IO JUCIUILTUHE.

CBs3p Mexay GOpMUPYEMBIMH KOMIIETEHUIUSAMU H (HOpMaMu KOHTPOJIS HMX OCBOCHHUS
IIpe/icTaBjIeHa B CeAyIOLIel Tabnuiie:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTeCTallMOHHOE MEepONpHUsiTHE
(KI1 1)
OIIK-2 3-OI1K-2 3, k.p-8, k.p-15
VY-OIIK-2 3, k.p-8, k.p-15
B-OI1K-2 9, K.p-8, K.p-15
YK-1 3-VK-1 9, k.p-8, k.p-15
V-VK-1 3, k.p-8, k.p-15
B-VK-1 9, k.p-8, k.p-15

Ikaabl OeHKU 00pa30BaTeIbHBIX JOCTHXKEHH

[IIkana KaXA0ro KOHTPOJIBHOI'O MEPOIPHUATHS JEXKHUT B Inpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIOYMTENIbHO. MToroBast arrectanus o AMCUUIUIMHE oleHuBaercs no 100-
OaJUTHbHOM IIKaJIe U MpeACTaBiIseT co0oil cymmy 0amioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJlaHui B paMKax TEKYILIEro U MPOMEKYTOYHOTO KOHTPOJIS.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOMIEH IIKAIOM:

Cymma Onenka o 4-x 0a/VILHOH IIKaJIe OT1MeTKa 0 3a4eTe Onenka
0aJ1J10B ECTS




90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouioy C

«3aumeHo»
70-74
D
65-69 3—«o
60-64 (VOOBIeMBOPUMENLHOY E
Hike 60 2 — «Hey0081emeopUmMeNbHO» «He 3aUMeHO) F

OrneHka «OTJIIMYHO» COOTBETCTBYET INIyOOKOMY M IIPOYHOMY OCBOCHMIO MaTepualia IporpaMMsl
00y4aroImuMcsi, KOTOPbI MOCIEI0BATENIbHO, YeTKO M JIOTHYECKH CTPOMHO H3JIaracT CBOU OTBETHI,
YMEET TECHO YBSA3BIBATh TEOPHIO C MPAKTHUKOW, HCIOIB3YET B OTBETAX MaTepHalibl MOHOTpaduyecKon
JIUTEPaTypHI.

OneHka «XOpolIo» COOTBETCTBYET TBEPAbIM 3HAHHUSAM MarepHuaja O0y4arolMMCsl, KOTOPBIN
I'PaMOTHO U, 110 CYIIECTBY, U3J1aracT CBOU OTBETHI, HE JONYCKas CYLIECTBEHHBIX HETOYHOCTEM.

OneHka «yJIOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YpPOBHIO OCBOCHMS Marepuaia
o0yJaromuMcsi, Tpu KOTOPOM OCBOEH OCHOBHOW MaTepHaj, HO HE YCBOEHBI €ro JETald, B OTBETAX
MPUCYTCTBYIOT HETOYHOCTH, HEIOCTaTOYHO NpPaBWIbHBIE (DOPMYTHUPOBKH, HAPYIICHHUS JIOTUYECKON
II0CJIEZI0BATEIbHOCTH.

OTMeTKa «3a4T€HO0» COOTBETCTBYET, KAK MUHHMYM, 0a30BOMY YPOBHIO OCBOCHHS MaTepHalia
IpOrpaMMbl, TpPU KOTOPOM OOyYarOMMKCS BIIAAEET HEOOXOJUMBIMH 3HAHUSAMH, YMEHHSIMH U
HAaBBIKAMM, YMEET IPUMEHATb TEOPETHUYECKUE ITOJIOKEHUS Ul PEIICHMS TUIIOBBIX INPAKTUYECKUX
3a7ad4.

O1eHKy «HEYAOBJIETBOPUTEIBHO» / OTMETKY «HE 3a4TEHO» MOIy4YaeT 00yJyarouuiics, KOTOPHIi
He 3HAeT 3HAUNTEIbHON YacTH Marcpuraia nporpaMmabl, JOITYCKACT B OTBECTAX CYIICCTBCHHLIC OHII/I6KI/I,
HE BBINOJHUI BCE O0s3aTeNbHbIE 3aJaHMsI, MPEIyCMOTpEeHHbIe nporpamMmoi. Kak mpaBuiio, Takue
oOydJaroruecs: He MOTYT IIPOJIOJDKUTE 00ydeHHe 0€3 JOTOTHUTEIIBHBIX 3aHATHM.

8.  YUEBHO-METOJIMYECKOE M TH®OPMAIIMOHHOE OBECTIEYEHUE
YYEBHOM JUCHUTIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 51 C89 HnurerpanpHble ypaBHeHuss Openronsma u Bonbreppa, kpaeBble 3a1a4 U METOJBI UX
peuienus : yuebHo-meToauueckoe nocooue, llepcriokona O.B., Cymun E.B., [llepctiokos B.b.,
Mocksa: HUSY MU®U, 2016

2.517.9 MO1 Jlunelinbple HHTErpaIbHBIE YPABHEHMS : METOAMUECKNE peKoMeHaanuu, ['opsues A 1,
Myctana C.B., Mocksa: HUAY MU®U, 2010

3. DU O-75 OcuoBbl MaTematnueckoro againusa Y. II OcHOBBEI MaTeMaTHUYECKOTO aHaau3a: B 2-x 4.
Yacte 11, , : , 2022

4. 91 C18 CO0pHUK JOMAIIHUX 33aJaHUH IO TEOPUH YCTOWYMBOCTH 10 JISMyHOBY perieHuit
0OBIKHOBEHHBIX AU depeHnnanbHbIX ypaBHeHH u cucteM : , CannakoB E.b., T'opaees FO.H.,
Mocksa: HUAY MUOU, 2017



JOITOJIHUTEJIBHAA JIMTEPATYPA:

1. 517 C18 Meroapl peiienus 3aaad 1no teme "MHTerpajibHble YpaBHEHUSI, KPA€BbIC U CIIEKTPaIbHbIC
3amaun” : yuyeOHOo-MeToamdeckoe nmocoodue, Canmakos E.b., [Ipoctokumun B.M., I'opaees 10.H.,
Mocksa: HUSAY MUDU, 2012

2. OU U 15 Ipaktuueckuit kypc nudPpepeHralIbHBIX YpaBHEHUH U MaTeMaTHIECKOTO
MonenupoBanus. Kinaccuueckue u HoBble MeTO/1bl. HenmuHeitHble MaTeMaTHuyecKue MOJIEIH.
CumMeTpHsl ¥ IPUHIIAITBI MHBAPUAHTHOCTH : yueOHoe rmocobue, M6parumoB H. X., Mocksa:
®usmaraut, 2012

[MPOI'PAMMHOE OBECITEYEHUE:

CrnenmanpHOE porpaMMHOE oOecTriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHWYECKOE OBECINEYEHME YUEBHOW
JUCLUIINHDBI

CHeHI/IaHLHOC MAaTCPpHUAJIbHO-TCXHHUYCCKOC obecreyeHne He Tpe6yeTc;I

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

1. MeToanueckne peKOMEHIAlMK JJIsI YCBOCHUSI TEOPETUUECKOTO Kypca

1.1. OcHoBHOIl 1enpl0 OOyuYeHHs] CTYAEHTOB MaTeMaTU4YeCKHM JUCLMIUIMHAM SBISETCS
pa3BUTHE JIOTHYECKOIO U AJITOPUTMHUYECKOTO MBIIUICHUS, MOBBILIEHHE YPOBHS MAaTeMaTUYeCKOU
KYJIBTYpBbl, PAa3BUTHE HaBBIKOB CAMOCTOSATEIbHOM pabOTHI.

Jns noctuxkeHus 1enel oOydeHMsl mporpaMMa Kypca M CEMECTpPOBBIM KaJleHJIApHBIM IUIaH
COCTAaBJICHBI TaK, YTO TCMbI IMPAKTUYCCKUX 3aHATHI CJICOAYIOT 3a TECMaMH J'IGKIII/IfI, N OHU OOCTYIIHBI
KaXJIOMY CTYJIEHTy Ha caiTe yHuBepcuTera. UTOOBI XOpOIIO TOATOTOBHUTHCS K CEMHUHAPCKOMY
3aHATHIO, HEOOXOAUMO, IPEXKIE BCEro, MpopadboTaTh JEKIMOHHbIN MaTepuai. [l aToro o0s3areabHO
HaJ0 KOHCIIEKTHPOBAaTh YYEOHHK, HEMOHATHBIE BOMPOCHl HY)KHO pa3bsACHATH Yy mpenojaBatend. [Ipu
popaboTKe MaTepHaia MoJIe3HO IMOJIb30BaThCs PA3HBIMH YU€OHMKAMHU, M €CJIM KOHCIIEKT BEAETCS I10
BCEM TE€MaM JUCHMIUIMHBI, TO TPU IOJTOTOBKE K HTOIOBOMY KOHTPOJIO JOCTaTO4YHO Oyner
COOCTBEHHOT'O KOHCIIEKTA.

[Tocne Toro, kak Bbl Hayuuiauch AaBaTh ompesencHus, GOopMyIUpOBaTh aKCHOMBI, JIEMMBI U
TeOpeMbl (MaTEMaTHYECKU MPAaBWJIBHO U IPaMMaTHYECKH BEPHO), MOKHO CUMTATh U3YYEHHE JaHHOIO
paznena 3akoH4YeHHbIM. Huuero, Bkitouyas BakHeHIIMe BBIBOJIBI, ONpeneiaeHus] U GOpMYTUPOBKH, HE
HaJ0 Y4YUTh HAU3YyCTh, T€M OoOJiee JOoKa3aTelbCTBAa pPa3HbIX YyTBepxkAeHuil. [Ipu HeoOxomumocTu
MOHSTHIN U 3aerHHeHHLII>'I MaTe€pural Bbl CMOXKETEC JICTKO BCIIOMHHUTD.

1.2. Mertoauueckue PEKOMEHAAU IJId MOATOTOBKU K NPAKTUYCCKUM 3aHATUAM



Ha cemmHapax, kak IIpaBHJIO, PACCMAaTPHUBAIOTCS BOIPOCHI M 3a7add, NAIOIUE BO3MOXKHOCTb
Oosee TITyOOKO MOCTUYH U3y4aeMblil pasaen Kypca. Bo BpeMsi ceMUHApCKUX 3aHATUN y4yaT MPaBUIIBHO
CTaBUTb U peIIATh 3a/1a4H, a TAK)KE aHAIM3UPOBATh UX peweHus. 11o Teme, npoiaeHHOM HA ceEMUHAape,
JaloTCA  3adayd  JUIs  CaMOCTOSITENIbHOW paboThl. YCBOGHHE TEMBI BO MHOTOM 3aBHUCHT OT
OCMBICJICHHOTO BBITIOJTHEHHUS! CAMOCTOSITEIILHON pabOTHI.

[Tpu pemennu 3a1a4 NpexJie BCEro HEOOXOIMMO XOPOIIO BHUKHYTh B CYTh 3aJlaHMsl, 3allUCaTh
KpaTko ee ycyoBue. Eciau no3BossieT Xxapakrep 3aaul, 00s3aTeNIbHO ClIeNIaTh PUCYHOK, MOSICHSIOIUI
ee CyLIHOCTh. 3a PEeIKUM HCKIIIOUCHHMEM, KaKJas 3ajladya JOoJDKHA ObITh CHayaja pelieHa B oOulieM
BU/JIE, T.€. B OYKBEHHBIX 0003HAYCHHUSIX.

Pemenune 3anaun npuHeceT HAMOOJBIYIO MOJB3Y TOJIBKO B TOM ClIydae, KOTjaa oOydaronuiics
PEILIUT ee CaMOCTOATENbHO. PemuTh 3a7auy 6e3 MOMOIIM YacToO HE BCErza yAaeTcs, HO TeM HEe MEHee
ITONIBITKM HAaWTHU PELICHHUE PAa3BUBAIOT MBILUICHUE U YKPEIUIAIOT BOJIIO.

2. [IpaBa u 00s13aHHOCTH CTYACHTA YHHUBEPCUTETA:

2.1. CtyaeHT uMeeT npaBo:

1) Ha moMyuyeHUEe OTBETOB HAa MHTEPECYIOIIHME €ro BOIPOCHI MO M3y4aeMON AMCUUILIIMHE OT
npernojaBaTesis, BEAYIIero 3aHATHS;

2) Ha KOHCYJBTAIMIO MO TEOPHUH H3y4aeMOW AUCHUIUIMHBI B TEUCHUE CEMeCcTpa U Iepen
9K3aMEHOM.

2.2. CtyneHT 00s13aH:

1) perymsapHo TmoOCemaTh JEKIUU M CEMUHAphl, padOTaTh Ha MPAKTHYECKUX 3aAHITHSIX,
BBITIOJTHSATH BCE TEKYIIHE CAMOCTOSATEIbHBIE pa0OTHI MO U3y4aeMOil TUCIUIUIMHE;

2) MPOMTH aTTECTALIMIO IO BCEM pa3jeiiaM JaHHOHN JUCIUILUIHHBL

3) B KOHIIE ceMecTpa CAaTh TEOPETUYECKUH HK3aMEH WM 3aueT IO COOTBETCTBYIOIIECH
JTMCLMITIINHE.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JIJIS IPENIOJABATEJIEA

1. OcHOBHBIE IPUHLIUIIBI 00YYEHHS] MATEMaTHUYECKUM JIUCIUIUIMHAM

1.1. OcHOBHas 1edAb OOY4YEHHsS] — HAyYUTh CTYJEHTOB JIOTUYECKU MBICIUTh; MO3HAKOMUTDH C
aKkCMOMaMM B MaTeMaTHKE U METOJaMH J0Ka3aTelbCTBA Pa3IMYHOrO poAa YTBEpKIECHUN; HAy4YHUTh
MIPUMEHSITH [OJIyY€HHbIE TEOPETUYECKUE 3HAHUS K PEUICHUI0 MaTeMaTUYeCKuX U (PU3MUECKUX 3ajad.
Taxke CTyIEeHTBI TOJKHBI OBJAJETh METOJAMU PELIEHUS, IUNIAHUPOBAaHUsS, MOJEIUPOBAHMs, aHAJIN3a,
CHHTE3a B MaTeMaTHKe JUIs UCIOJIb30BaHUs UX B JasibHelel npodeccuoHanbHOM NesITeIbHOCTH.

1.2. BocnurartenbHas 1enb oOy4deHUs — (OPMHUPOBAHUE HAINPABIEHHOCTH M HHTEpeca K
MOCTH)KEHUIO ydyeOHoro Mmarepuana. HeoOxonumo pas3BuBaTh B CTyJIEHTaX BOJIEBBIE KauecTBa M
TpyaoJro0ue, CTpeMiIeHHne K CaMOCOBEPILIEHCTBOBAHUIO.

1.3. O6yuyenue He TOKHO OBITH MacCUBHBIM. [IpenoaBaTenb N0KEH HHTEPECOBATHCA, KaK y
CTYJCHTOB IPOJIBUraeTCsl pEelIeHHE IOCTABJICHHBIX 3a/ady, U, MNP HEOOXOAMMOCTH, OpPraHU30BaTh
pa3bop Haunbosiee TPyAHBIX U3 HUX.

1.4. HeoOxoaumo cTpouTh oOyueHHE TaK, YTOOBI B OBJIAJCHUH MaTepHUAIIOM OCHOBHYIO POJIb
urpajia nmamsTh JIOTHUECKas, a He (hopManbHas. 3alOMUHAHKUE JTOJDKHO JIOCTUTAThCS depe3 Iiyookoe
MIOHMMAaHHeE, a He Yepe3 «3yOpeKKy».

1.5. BaxkHblii (pakTOp yCIEMIHOCTH 00Y4YeHUsI — B3aUMOOTHOILECHHS MEX/y MpernojaBaTeieM U
CTYJEHTaMH Ha OCHOBE YBa)KE€HUS U 100pOKeTaTeNIbHOM TpeOoBaTEIbHOCTH.

1.6. HeoOxoaum perysipHbIi KOHTPOJIb 32 pabOTOM CTYJAEHTOB, MPOBEPKA KOHCIIEKTA JICKITUH.



2. Meroanueckue peKOMEHIAIuu PETnoJaBaTessiM, YUTAIOITUM JICKIIUN

2.1. Jlexuusi — yCTHOE MOCJIEIOBATEIBHOE M3JI0KEHHE M3Yy4aeMOro MaTepuala, COCTOsIIee U3
CBSA3aHHBIX MEXK/y CO0OM yacTeil: BCTYIUICHUE, BBOJAHAS YaCTh, OCHOBHAS YacTh, 3aKJIIOUECHHE.

[Tpu ureHnyn NeKUi HEOOXOIUMO MPUICPKUBATHCS KAJICHAAPHOTO TUIaHa, pa3pabOTaHHOTO Ha
Kadeape 1Mo JaHHOW TUCIUILINHE.

2.2. JlekTop AOJDKEH OTCIIEKHUBATh XOJ MPOBEICHUS MPAKTUYECKUX 3aHATHA MO JaHHOU
JTUCIUTIIIMHE, TTPOBOJIUTh KOPPEKIMIO TJIaHA CEMUHAPCKHUX 3aHATHU 10 YUTAEMOMY KYpCY, YTOOBI TE
MPENoIaBaTeNId, KOTOPhIE BEAYT NMPAKTHYECKUE 3aHATHS B TPYIMMax JaHHOTO MOTOKA 3HAIH, KaKue
TEMbI TPOYUTAHBI, & KAKKE CIIE HET.

3. Mertoauueckne peKOMEH1allMu IPENo1aBaTeNsIM, UNTAIOLIUM JIEKIIUY BIIEPBbIE

3.1. IIporecc MOATOTOBKH JICKIIUU CIEAYeT Ha4aTh ¢ MOJ00pa MaTepuaia, gajiee HeoOX0aUMO
MOJrOTOBUTh IUIAH M KOHCIEKT JIEKIMHM, a 3aTeéM CaMOCTOSATENIHO MpoJesiaTh HEeoOXoIuMble
MaTeMaTHYecKue BbIKIaaKku. HakaHyHe JHs 3aHATHHM HaJ0 MOBTOPUTH MOJArOTOBIECHHBIN JIEKIIMOHHBIN
MaTepuall, a cpasy 1ociie 3aBepLIeHUs 3aHATHS — HaYaTh FOTOBUTHCS K CIIEAYIOILEMY.

3.2. XKenarenbHO MPUIACPKHUBATHCS CIENYIOIEH TEXHUKU YTEHMs JIeKUMU. B Havane jekuuu
HAJ0 aKTyaJu3UpoBaTh B MaMATH CIyllaTeseld NpONJEHHbIA MaTepuall, 3aTeM JaTh KpaTKui 0030p
MaTepuasa IpeCTOALIETro 3aHATUs. UnuTas JeK1HI0, HY>)KHO BCe BpeMs 3a00TUTHCSI O TOM, YTOOBI peub
Obula BBIPA3UTEIHHOW, BBIACP)KAHHOW B JMHAMHYHOM TEMIIE, HO TPH 3TOM COJepXaja Tay3bl U
aKIEHTbl Ha BAXHBIX acmekTax Tembl. llpm wu3nokeHnnm y4deOHOro Martepuana HEOOXOIMMO
MCIOJIb30BaTh MPUHIIMIT HATJISTHOCTH JUIsl 00JIeTYeHUsl BOCIPUATUS MHDOPMAIMK CTYACHTAMHU.

3.3. Jlekuuu OOJDKHBI OBITH SMOLIMOHAJIBHO OKpalleHHbIMH. Hamo crapaThcsi mOJUepKHUBaTh
JIOTHKY PAacCyXJIEHHUH IpU J0Ka3aTesIbCTBAX TEX WIM UHBIX YTBEPXKACHUH, MpHUydas CTYIEHTOB K
JIOTHYECKOMY MBIIIICHHUIO. JIEKTOp AO0JKeH u3iarath yd4eOHbII MaTepHal MOoCie0BaTeNIbHO, CTPOro
MIPUEP>KUBASICH IIJIAHA.

3.4. Heob6xoauMoO pa3bsCHUTh CTYAEHTaM, 4YTO JIeKUMs MU Y4eOHUK He IyOnupyroT, a
JOMONHSIOT Apyr napyra. CryneHTaM HEOO0XOAMMO TII0JIb30BaThCsl yUYE€OHHKAaMU IPH OCBOCHUU
y4eOHOTr0 MaTepuasa JUCIHUILUIUHEIL.

4. Meronnyeckue peKOMEHAANH [IPENOAaBaTesIM, BEAYIIIUM NIPAaKTUYECKUE 3aHATHS

4.1. CemuHapsl — rpynnosast popma 3aHATUH NPU AKTUBHOM YYaCTHH CTYAEHTOB JUISl TPOBEPKH
3HaHUM.

4.2. CemuHapcKue 3aHATHSI IPOBOJATCS COIVIACHO IIJIaHY AUCLUIUINHEI.

4.3. OcHoBHas 3ajaya MpENoOJaBaTeisi COCTOMT B TOM, 4YTOOBI CTYJIEHT pEryJIspHO H
MHTEHCUBHO paboTall HaJl TEOpUEN U BBIMIOJIHSI CAMOCTOSATENbHBIE PaOOTHI.

4.4. B Havasne 3aHATHS HaJ0 OCYILECTBISATh KOHTPOJb BHIIOJHEHHUS! CAMOCTOSTENbHON paboThI
CTYIEHTaMHM, 4TOObI MOHSTh, HACKOJIBKO TPYIHOHN OHa OblJa M KaK YCBOEH MpPEIbIAyIIUi MaTepuall.
ITpu HEOOXOIMMOCTH HYKHO pa30o0paTh Hanbojee TPyIHbIE 33a4l COBMECTHO.

4.5. Kaxzaplii npenogaBaTelb JODKEH COIJIaCOBBIBATH C JIEKTOPOM J1aTy IPOBEACHHUS
UTOTOBOTO KOHTPOJS. Pe3ynbTaThl BBIMOJIHEHUS KOHTPOJIBHBIX pabOT JOJDKHBI OBITH OOBSBICHBI
CTY/IEHTaM, a TaK)Ke MOKa3aHbl caMH PabOThI U OOBSICHEHBI T€ OMINOKHU, KOTOPbIE OHHU JIOMYCTUIIH.

4.6. Kaxnprii mpenogaBarens o0s3aH CBOEBPEMEHHO T10/1aBaTh CBEJACHHUS O IMOCEIIAeMOCTH
MPAKTUYECKUX 3aHATHI W O pe3ynbTarax IMPOBOJUMOrO KOHTPOJIS 3HAHMM B CHCTEME Ha caiite
eis.mephi.ru.



ABTOD(BI):

WBanora Taressna MuxaiinoBHa, K..-M.H., TOIIEHT

Jleonos Anekcanap Cepreesud, a.¢.-M.H., mpodeccop



