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AHHOTANIUA

B kypce ypaBHeHHH MareMaTHUeCKOW (DPM3MKM M3Y4yarOTCs 3a/a4d Ui YPAaBHEHUH B YaCTHBIX
MPOU3BOIHBIX, KOTOPBIE BO3HUKAIOT B PA3IMUHBIX 00acTsX (pusuku. M3noxeHne Kypca HAaYMHACTCS C
paccMOTpPEeHHsT HECKOJIBKUX (DU3UYECKHUX TPOLECCOB, MPUBOAAIIMX K OAHUM U TEM XK€ 0a30BBIM
MaTEMaTHYECKUM MOJENSAM. DTUMHU 0a30BBIMHM MOJEIISIMHU SIBJISIFOTCSI BOJIHOBOE YpPaBHEHUE, YPABHEHUE
TeruionpoBogHocTd U nuddysun, a take ypaBHeHus Jlarutaca u Ilyaccona. CTyneHTBl ydarcs
CTaBUTh 3a/Jayd Ui TEPEUYUCICHHBIX YPaBHEHMM, NEpeXxols OT CIIOBECHOW (HOPMYIHPOBKU
¢bu3nyecKoro npoiecca K ero MaTeMaTH4eCKOMY OIHCAHUIO (MaTeMaTHUYEeCKONH MOJICIH).

OcHoBHasi 4acTh Kypca IOCBSIIEHA ONHUCAHUI0 MAaTeMaTHYECKOro ammapaTra, HeoOXOIHUMOIo
JUIsL  PELICHMs pa3iuyHbIX 3a7a4 Il YpPaBHEHMM B YacCTHBIX IIPOU3BOAHBIX. VIMEHHO,
paccMaTpuBarOTCsS KpaeBble 3aJlauM, CMEIIaHHbIE (WM HadallbHO-KpaeBbl€) 3a/lauM, a TaKXkKe 3ajada
Komm. [Ins pemieHus 3TUX 3ama4 HCMIONB3yHOTCs Mmeron Dypbe, meron ¢QyHkmmwm ['puHA, METOI
ITOTEHIMAJIOB U JIp.

B 3akirounTensHON 4acTH Kypca pacCMaTpHUBAIOTCS CHElHalbHble (YHKIIMH, BO3HUKAIOIINE
IIPU PELIECHUN 3a7a4 JUIsl YPAaBHEHUN B YAaCTHBIX MPOU3BOJHBIX. M3nmaraercs Teopusi HHIMHIPUYECKUX
GbyHKIHUH, KIIaCCHYECKUX OPTOTOHABHBIX TOJTMHOMOB U cpeprudecKux (PyHKIIUM.

1. LEJIU U 3ATAYA OCBOEHUA YYEBHOU JIUCHUIJIMHBI

[ensimu ocBOeHUsI yU€OHOU TUCIUIIMHBI SABIISIOTCS:

OBJIaJICHUE MAaTEMATUYECKUM allllapaToM, IPUMEHSEMbIM JJIsl IOCTAHOBKU M aHAJIMTHYECKOIO
peleHus 3a/1a4 MaTeMaTHIeCKOH (pr3HKH;

npruoOpeTeHne 3HAHWM M TPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX ISl YCIEIIHOW HAay4HOM,
HCCIIEI0BATENbCKON U MPO(EeCCHOHANBHOM NeTEIbHOCTH B PA3IUYHBIX 00JaCTIX (GU3UKH.

2. MECTO YYEBHOM JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

YyeOHass JUCHMIUIMHA JIOTUYECKH U COAEP)KAaTeNbHO-METOAMYECKH UHUTAeTcs IOocie
3aBepIIEHHs LKA OOLIMX MaTeMaTHMYeCKMX M eCTECTBEHHOHAYUYHBIX IUCLMIUIMH, MpeaBapss IHKII
CIELUAIbHBIX JTUCLUIIINH.

Kypc ypaBHeHuit Marematrnueckoi (PU3MKM OMUpaeTCss Ha MaTepual CIEIYIONUX JTUCIHUILIAH:
®dusuka: MeXaHWKa, MOJEKyJIsgpHas (U3MKa W CTaTUCTHUYECKAs TEPMOAMHAMMKA, SJIEKTPUYECTBO U
MarHeTusM, BOJHBI W ONTHKA, aroMHas ¢u3uka; Maremaruka: MaTeMaTHYeCKUd aHaIu3,
aHaJIMTUYECKasi FeOMEeTpHsl, JIMHEWHas anreOpa, BEKTOPHBIA U TEH30pHBIA aHalu3, Teopusl QyHKIUN
KOMILJIEKCHOTO TIEpEMEHHOr0, OOBIKHOBEHHblE AH(QepeHnnanbHble ypaBHEHUs, HHTETrpajbHbIe
ypaBHeHUsT; ODyHKIIMOHAIBHBIC PSAIBL.

JUIs yCHenrHoro OCBOCHHUsSI TUCIHUILIMHBI HEOOXOAMMBI 3HAaHUS MO 00IIeMy Kypcy (U3UKH U
YHUBEPCUTETCKOMY Kypcy Marematuku. HeoOxomumo 3HaTh auddepeHIranbHoe U UHTETpalbHOe
UCYMCIIEHUE, BEKTOPHBIA U TEH30PHBIA aHAINU3, YMETh pemiarh AuddepeHnnaibHble U HHTeTpajJbHbIe
ypaBHeHus. TpeOyeTrcsi BiageTh METOJAMU TEOPUU (PYHKIHMH KOMIUIEKCHOTO MEPEMEHHOT0, YMEThb
paboTaTh ¢ (YHKIMOHATBHBIMH PSIIAMU U MHOTOMEPHBIMU HECOOCTBEHHBIMU MHTerpaiamu. Cienyer
UMETh MpeJCTaBlIeHne 00 OCHOBHBIX 3a/ladaX MEXaHUKU, TEPMOJUHAMUKU, GUZUKH INEKTPUUECKUX U
MarHUTHBIX SBICHUN, ONTHKH, AaTOMHON (PU3HKH.



OcBoeHre Kypca ypaBHEHHUW MaTeMaTHYeCKOoW (U3UKH HEOOXOAMMO ISl HW3Y4YCHUS
TeOpeTI/I‘IeCKOf/’I (1)I/I3I/IKI/I, CIICIINAJIbHBIX (1)H3PI‘-I€CKI/IX JUCHUIIIIMH, YUCJICHHBIX MCTOAOB, a4 TAaKXKEC IJIA
BCCX NUCHMIUINH, CBA3aHHLIX C MATCMAaTUYCCKUM MOJACIIMPOBAHUCM (1)I/ISI/IIICCKI/IX IMpOLECCOB.

3. OOPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHble H(WIK) o01enpodeccoHalbHbIE KOMIIETEHIIUHN

KOI[ N HAUMCHOBAHHEC KOMIICTCHIINU KOI[ N HAMMCHOBAHUC MHAUKATOpa JOCTHXKCHUSA

KOMIICTCHIHH
OIIK-4 [1] — Cniocoben 3-OI1K-4 [1] — 3HaTh NPHUHIKUIIBEI, METOBI K CPEICTBA cOOpa 1
OCYHIECTBJISITH COOp U 00pabOTKy 00pabOTKH HAYYHO-TEXHUUYECKOU U (MJIM) TEXHOJIOTHUYECKOM
HAYYHO-TEXHHUYECKOU U (WJIN) uHGbOpMAIIHMH ISl pelIeHUs] PYHIaMEHTAIbHBIX U
TEXHOJIOTUYECKOW MH(POPMAIUH IIT | NMPUKIIAIHBIX 33/1a4 Ha OCHOBE WH(OPMAITMOHHOHN U
peuieHus GyHIaMEHTAIbHbBIX U O6ubarorpadguuecKoil KyabTyphl.
MIPUKJIAIHBIX 3329 VY-OIIK-4 [1] — YMeTh ocyiecTBIsAsTh cOOp 1 00paboTKy

HAyYHO-TEXHUYECKOH U (MJIHM) TEXHOJIOTHYECKOI
nHGbOpMAIHY IS pelIeHus PyHIaMEHTATbHBIX U
MIPUKJIAIHBIX 33714 C IpUMEHEeHnEeM NH(POPMAITUOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

B-OIIK-4 [1] — Bnagets HaBbikamu cOopa, 00paboTKH 1
aHaJIM3a HAYYHO-TEXHUYECKOUN U (UJTM) TEXHOJIOTHYECKOM
uHpopmanuu 1 pemeHus: GyHIaMeHTAIbHBIX U
MPUKIIAIHBIX 331324

OIIK-5 [1] — Cniocoben yuactBoBath | 3-OIIK-5 [1] — 3HaTh COBpEeMEHHBIE TEOPETUUECKHUE, B TOM
B IIPOBE/ICHUH (PYHIaMEHTAJbHBIX U | YHCJIE MAaTEeMaTHUECKUE, U HIKCIIEPUMEHTAIbHbBIE METObI
MPUKIIAJIHBIX UCCISIOBAHUNA U WCCIIEIOBAHMM TSl pEeIIeHUs TPO(PECCHOHANBHBIX 3a/1a4.
pa3paboToK, CaMOCTOSATEIHHO V-OIIK-5 [1] — YMeTh NpUMeHATh 3HaHHs B 00J1aCTH
OCBaMBaTh HOBBIC TEOPETUYECKHE, B MaTEMaTHUKH, GU3UKU U IPYTUX HAYK B MPO(ECCHOHATEHON
TOM YHCJIe MaTeMAaTHYEeCKHUEe, METOJIbl  JEATEIbHOCTH, B TOM YHUCIE JUISl IPOBEACHUS HAYUYHBIX U

HCCIIeI0OBaHNN 1 paboTaTh Ha MPUKJIaTHBIX UCCIICAOBAHUMN, X IKCIIEPUMEHTAIBHOTO 1
COBPEMEHHOM HKCIIEPUMEHTAILHON TEOPETHYECKOTO N3YUCHHS, YMETh CAMOCTOSTEIILHO
Hay4YHO-HCCIIE0BATEBCKO, OCBaMBAaTh HOBBIC TEOPETUUCCKHE, B TOM YHCIIE
U3MEPUTETBHO-aHATUTUIECKON 1 MaTeMaTU4ecKUe, METO bl NCCIIeOBAaHHH.
TEXHOJIOTUYECKOH anmaparype B-OIIK-5 [1] — BnageTh HaBbIKaMu TPOBEICHUS

(yHIaMEHTAIbHBIX U TPUKIATHBIX UCCIEAOBAHUN U
pa3paboToK, paboThl HA COBPEMEHHOM SKCIIEPHUMEHTAITHHOU
Hay4YHO-HCCIIEeI0BATEIbCKON, U3MEPHUTENHHO-aHATUTHYECKOM
Y TEXHOJOTHYECKOH ammaparype

[IpodeccnonanbHbIe KOMIETEHIIMA B COOTBECTBHHM C 3ajadaMH W OOBekTamu (0OJacTsMu
3HAHUN) TIPOPECCUOHATBHON AESITENFHOCTHU:

3anaua O0BeKT Wiun Koa u HaumeHOBaHUe Koa u HaumeHoOBaHue
npogdeccuoHaILHOI 00J1aCTh 3HAHUS npodeccuoHaIbLHOM HHAUKATOPA
nesiteabHoctu (3I1]1) KOMIIETEeHIINH; JIOCTHKEHUSA

OcHoBaHue npogecCHOHATbHOM




(mpogeccuoHATIBLHBIH
cranaaprt-IIC, ananu3
ONbITA)

HAaY4YHO-UCCJIEN0BATEIbCKUAMN

KOMIIETCHIIHH

Yyactue B IpoBeIeHUH
TEOPETHUYECKUX
HCCIICIOBAHHUM,
MMOCTPOCHUH
(hUBUYECKUX,
MaTeMaTUYECKUX U
KOMITBIOTEPHBIX
MOJEJIEH U3y4aeMbIX
MIPOLIECCOB U SIBJICHUH, B
MPOBEACHUU
aQHAJIUTUYECKUX
HCCIICIOBAHUH B
MpeIMETHOM 00JIaCTH 1O
npoduITo
CrelHanu3alun

4. BOCIIUTATEJIbHBIA MOTEHIUAJ IUCLHUATLIIMHBI

JlesTeIbHOCTh MO
CO3JaHHIO CUCTEM
KBAaHTOBOM
CEHCOPHKH,
KBAaHTOBOM
Kpunrorpapuu u
KBaHTOBBIX
KOMMYHUKaLUH

ITK-3 [1] - Criocoben
MIPUMEHSThH YUCIICHHbBIC
METOJIbI PEIICHUS

Qg depeHraIbHbIX U
HUHTETPATIbHBIX
YpaBHEHUH ISt
pa3u4YHbIX (HU3HUKO-
TEXHHUYECKHX 3324

OcHosanue:
[TpodeccuonanbpHbIM
crangapt: 06.001

3-I1K-3[1] - 3uars
YHCIICHHBIE METOIbI
pereHusI
nuddepeHraIbHbIX U
WUHTETPaTbHBIX
YpaBHEHUH IS
pa3M4YHbIX (HU3HUKO-
TEXHUYECKHX 3a/1ad. ;
V-TIK-3[1] - YmeTh
MPUMEHSTh YUCIICHHBIE
METO/IbI PEeIICHHSI

Qg epeHraIbHbIX U
UHTETPaIbHbBIX
YpaBHEHUH I
Pa3JInYHBIX (HUUKO-
TEXHUYECKHX 3a/1a4.;
B-I1K-3[1] - Bnaners
HaBBIKAMU PEIICHUS
mudpepeHIHATBHBIX 1
MHTETPaITbHBIX
ypaBHEHUH
YHCIICHHBIMH METOAAMHU
TU1s1 PU3BHKO-
TEXHUYECKHX 3a/1a4.

Hanpasnenus/uenu 3amaun BocuTaHus (KON) BocnurarenpHblil OTEHIMAT
BOCIIUTAaHUA JUCHUITIINH
[TpodeccuonansHoe Co3nanue ycioBHid, 1.Mcnonb3oBanue
BOCIITUTaHUEC 0660H€‘IHB3IOHII/IX, (1)OpMI/IpOBaHI/Ie BOCIIUTATCIIbHOTI'O ITIOTCHIIHAaJIa

TBOPYECKOTO

HMHXEHEPHOT0/Ipo(eCCUOHATBLHOTO
MBILIUIEHUS], HABBIKOB OPraHU3aIIH

JAUCIMITIINH HpO(l)CCCI/IOHaJ'IBHOFO

MOAYJIA OJIA pa3BUTHA HABBIKOB
KOMMYHUKAIIUH, KOM&H,Z[HOIZ

KOJUIEKTUBHOW ITPOEKTHOU
nesitensHoctu (B22)

paboThI U IUEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIIEHHS], CTPEMIICHUS
CJIeZIOBaTh B MPO(eCcCHOHANBHOM
JIeSITEIbHOCTH HOpMaM
MOBEJICHUS, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTeEP
TPYZAOBOH AESITEIBHOCTH U
HECTy)KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 3a IPUHSATHIE
pelIeHus 4yepe3 MOAr0OTOBKY
IPYIIOBBIX KYpPCOBBIX padoT U
MIPAKTUYECKHX 3aJaHU, peleHne
KEWCOB, MPOXO0XK/IEHUE NPAKTUK U




noaroroBky BKP.

2 .Wcnonw3oBanue
BOCIIUTATEIBHOIO MMOTEHIHATA
JTUCIUTLIAH TPO(EeCCHOHATTLHOTO
MOAYJIs i - GOpMUPOBAHUS
MIPOU3BOJICTBEHHOTO
KOJUIEKTHBHU3MA B XOJIE
COBMECTHOT'O PEIICHUS KaK
MOJICIIbHBIX, TAK U TPAKTUICCKUX
3a/1a4, a TAKXKE IMMyTeM
MOAKPEIUICHHE palliOHAIbHO-
TEXHOJOITMYECKUX HABBIKOB
B3aUMOJICUCTBUSI B IPOCKTHOM
JIeITEIIbHOCTU AYMOLMOHAIEHBIM
s dexTom ycrenrHoro
B3aMIMOJICHCTBHS, OIIYIIICHAECM
pocta o61iei 3ppeKkTUBHOCTH
IIPH PacTIpeIIICHUN IPOSKTHBIX
3a7a4 B COOTBETCTBHH C
CHJIBHBIMH KOMITIETEHTHOCTHBIMH
M DMOIIMOHAJIILHBIMH CBOMCTBAMHU
YICHOB IIPOEKTHOM TPYIIIIBIL.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILJIUHBI

Pa3nensl yueOHON AUCIMITIIMHBL, UX 00BEM, CPOKU U3y4eHUS U (OPMBI KOHTPOJIS:
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5 Cemecmp
1 [TepBeiii pazmen 1-8 16/20/0 25 bJ13-8 3-OI1K-4,
V-OIIK-4,
B-OIIK-4,
3-0OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-T1K-3,
V-IIK-3,
B-TIK-3
2 | Bropoii pa3nen 9-16 |16/12/0 25 b/13-16 | 3-OIIK-4,
V-OIIK-4,
B-OIIK-4,
3-0OI1K-5,




VY-OIIK-5,
B-OIIK-5,
3-T11K-3,
V-IIK-3,
B-I1K-3

Hmozo 3a 5 Cemecmp 32/32/0 50

KonTpoabHble 50 C) 3-OI1K-4,
MeponpusiTusi 3a 5 VY-OIIK-4,
Cemectp B-OIIK-4,
3-OIIK-5,
VY-OIIK-5,
B-OIIK-5,
3-T11K-3,
V-IIK-3,
B-T1K-3

* — COKpaIlIleHHOe HaMMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OaioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3aueT U

(wn) PK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYLICTO KOHTPOJIS U aTTECTAllUN pa3ACJIOB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

b3 bonsmoe nomalnnee 3agaHue
€) DK3aMeH
KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | [Ip./cem., | JIab.,
yac. yac. Jac.
5 Cemecmp 32 32 0

1-8 IlepBrlii pa3aea 16 20 0

1-3 Tema 1. (Hauaso). MaremaTnueckue Mmoaean pusndecknx | Becero aynuTopHbIX 4acoB
MPOIECCOB. 5 |8 [0
VYpaBHeHHE MaJbIX MONEPEYHBIX KOJIEOaHUM CTPYHBI. Ownutaiin
VYpaBHEHHE MaJbIX MPOIOJIBLHBIX KOJIeOaHUN CTePIKHS. 0 0 0
TenerpadHubie ypaBHeHMsI. Y paBHEHHE MaJIbIX MOMEPEYHBIX
KojeOaHuit MeMOpaHbl. Y paBHEHUS THAPOINHAMUKU
MJIeaIbHOM JKUJIKOCTU. Y paBHEHUs akyCcTUKH. [locraHoBKa
3a/1a4, HAaYaJIbHbIE U TPAHUYHBIE YCIOBUSL.

3-5 Tema 2 (HauyaJji0). 3aa4u /151 BOJJTHOBOI'O YPABHEHUS B Bcero ayutopHbIX yacoB
HEeOrpaHHYeHHbIX 00J1aCTHAX. 4 | 4 |0
VYpaBHEHMSI aKyCTUKH B OZTHOMEPHOM cilydae. Y paBHEHUS Omnnaiin
Oerymux BoJjH. Xapaktepuctuku. [Ipsimast u oOpaTHast BOJHBL. | 0 0
3anaya Koy 11 01THOMEPHOT0 OJHOPOIHOTO BOJIHOBOIO
ypaBuenus. @opmyna /[’ Anambepa.

CwmemanHas nepBasi M1 BTOpas KpaeBble 3a4auu JIst
OJIHOPOJTHOTO BOJTHOBOT'O YPaBHEHHs HA MOJIYNPSAMOM. 3a1a4ya
0 pacpoCTpaHEHUH KPAEBOTO PEKUMA.

5-8 Tema 3 (Hauano). Meron ®@ypoe. Bcero aynutopHbIX 4acoB

3anaga o KoJiebaHUIX 3aKPETICHHOW CTPYHBI C 6 ’ 6 ’ 0




MPOU3BOJILHBIMHU HauaJbHBIMU JaHHBIMU. Pelienue 3anaun
MetosioM Dypre.

[Tonmy4yenue nepBoii u BTopoit popmyi I'puna. CBoiicTBa
COOCTBEHHBIX (YHKIIMI U COOCTBEHHBIX 3HAYCHUI 3a/1a4H
[Irypma — JInyBumis.

CwMmenianHast OqHOpPOIHAS KpaeBast 3a/1a4a 17151 0000LUIEHHOTO
BOJIHOBOTO ypaBHeHHUs. Pemenue 3agaun merogom Dypoe.
OO01as cMelanHas HeoTHOPOAHAs KpaeBas 3ajava Jyist
0000IIIEHHOTO BOTHOBOTO yYpaBHEeHHs. CMelanHast KpaeBast
3a/1a4ya JJi1 HEOJHOPOAHOTO BOJIHOBOTO YPABHEHUS C
OJIHOPOJIHBIMU JOTIOTHUTEIbHBIMU YCIOBUSIMU. Perenue
3agaun metoaoM Dypee. [Ipunnun Jroamens.

Ownnaiig

0 0 0

8 Tema 2 (mpoposkenue). 3axaum 1Jis1 BOJTHOBOIO Bcero ayuTOpHBIX 4acoB
YPABHEHHUS] B HEOTPAHMYCHHBIX 00/1aCTHAX. 1 | 2 | 0
3anava Koy 115 0fHOMEPHOT0 HEOJAHOPOJHOTO BOJIHOBOTO Omnnaiin
ypaBHenus. [Ipunuun roamens. Tperse cnaraemoe B 0 0 0
dbopmyie I’ Anambepa.

9-16 Bropoii paznen 16 12 0

9 Tema 1 (mpoxosxenue). MareMaTuueckue MoeJ Il Bcero ayuTopHbIX 4acoB
(pu3MYeCKHX NpPoLEeCcCcoB. 1 [0 I
BbIBOJ ypaBHEHUS TEIUIONPOBOJHOCTH U Auddy3un. Omnunaiin
ITocTaHOBKA 3a/ay. 0 | 0 | 0

9-10 Tema 3 (oxkonuanue). Merox @yphbe. Bcero aynutopHbIX yacoB
CwMmenianHast oqHOpPOIHAS KpaeBast 3a/1a4a /111 0000LIEHHOTIO 2 |6 [0
ypaBHEHMs TEIUIONPOBOAHOCTHU. PelieHue 3ajauu MeTo10M Omnuaitn
dypsbe. OO0mas cMenagHas HeogHOpOAHAs KpaeBas 3aj1ada 0 0 0
111 0000IIEHHOT0 YpaBHEHHUs TEMJIONPOBOIHOCTH.

CwMmemanHast KpaeBas 3aj1a4a Jisl HEOAHOPOJHOTO YpaBHEHHUS
TEIIONPOBOJHOCTH C OAHOPOJHBIMHU JOMOJIHUTEIBHBIMU
ycnosusMu. Pemenue 3anaun meronoM @ypee. [IpuHnmn
Hroamens.

3ana4ya 00 OCTBIBAHUU OJTHOPOAHOIO CTEPIKHS C HYJIEBOU
TeMIepaTypoil Ha o6oux KoHIax. Pemenue 3a1a4u MeTo10M
®dypne. beckoneunas nudpepeHnpyeMocTb peleHusl.

10-14 | Tema 4. 3agaun 1J1si ypaBHEHHUsI TEILUIONPOBOAHOCTH B Bcero aynutopHsIX 4acoB
HEeOrpaHUYEeHHBbIX 00J1aCTHAX. 8 |6 [0
[Tonarue Gynkuuu ['puHa 11 ypaBHEHHS TEIIONPOBOAHOCTH. | OHaiiH
®uznyeckuil cMmbica GyHKIMU ['puHa. D1eMeHThl TEOpUU 0 0 0
0000I1IeHHBIX (YHKITHUIA.
[Toctpoenue ¢pynkuu I'puna 3anaun Ko a1 oqHoMepHOTO
ypaBHEHUs TeIUIonpoBoAHOCTH. Pemenue 3anaun Komn ams
OJTHOMEPHOTO YPaBHEHMSI TEILJIONPOBOJHOCTH METOJOM
¢bynkuuu I'puna.
[lepBas u BTOpas cMelIaHHbIE KpaeBble 3aa4u JUIsl ypaBHEHUS
TEIUIONPOBOJHOCTH Ha MOJIYNpsAMON. Pemenne metoqom
¢bysakuu ['puna.
@®ynkuwms ['puna 3agaun Komm 151 MHOTOMEPHOTO ypaBHEHUS
TEIIONPOBOJHOCTH.
[TpuHIMI MakcuMyMa JiJIsl pELIEHUI YpaBHEHHUS
TEIIONPOBOIHOCTU. KOPPEKTHOCTH MEepBOM CMENTaHHOM
KpaeBoil 3a/1auul 17151 ypaBHEHUS! TEIIONPOBOIHOCTH.

14 -15 | Tema 2 (oxoH4aHue). 3aa4um 1Jisi BOJJHOBOT0 YpaBHeHus1 B | Bcero ayauTopHbIX 4acoB




HeOrpaHMYeHHBIX 00/1aCTSAX. 2 [0 [0
Pemenue 3agaun Komm 11st TpexmMepHOTO OAHOPOIHOTO Ownnaitg

BOJIHOBOT'O ypaBHeHus. Pemenue 3anaun Kowmm st 0 0 0
JBYMEPHOTO OJHOPOIHOTO BOJIHOBOIO ypaBHeHus. [IpuHiun

['roiirenca.

15-16 | Tema 5. Knaccupukanus nudpgepeHnuaIbHbIX ypaBHeHnii | Bcero ayauTopHbsIx yacos
B YACTHBIX MPOU3BOJAHBIX. 3 0 [0
OO6mwmit By JIMHEHHOTO TUdPEepeHIIMATBHOTO YpaBHEHUS OwnJtaiig
BTOPOI'0O IopsigKa ¢ AByMsI HE3aBUCUMbBIMHU IEPEMCHHBIMHU. 0 0 0
YcnoBue paspemmoctu 3agaun Komm.

Xapakrepuctuku. Knaccudukanus ypasaenuid. [IpuBenenue k
KaHOHUYECKOMY BHU]TY.

CoxkpalieHHble HAUMEHOBAHUS OHJIANH OMIUI:

Oo6o3nauenne | [loiHOe HAaMMEeHOBaHUe

OK OJIIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepuan

111 ITonHOTEKCTOBBIE TEKIINHU

BM Buneo-marepuansl

AM Aynuo-marepuainbl

IIp3 [Ipe3enTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIbI
ncC VHTepaKTUBHBIA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

IIpn OocBOGHMM JaHHOM NHMCUMIUIMHBI OCHOBHYIO pPOJIb WIPAOT ayJIUTOPHBIE 3aHATHS B BHJE
JIEKUMN U CEMMHAPOB, a TAaKXKE CaMOCTOSITENIbHAs padoTa CTYAEHTOB, 3aKII0YAIOIIAsACA B BHIIIOJTHEHUHN
JOMalIHero 3ajaaHus. UToObl CTUMYNIHPOBAaTh TBOPUYECKUH MOTEHIMAN CTYAEHTOB, YaCThb CEMHUHApOB
IIPOBOJUTCS B UHTEPAKTUBHOM PEKUME.

7. ®OH/JI OHEHOYHbIX CPEIACTB

@DOH/ OLIEHOYHBIX CPEACTB MO JAUCHUIUIMHE 00eCIeuyrBaeT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3yabTaToB O00y4eHHs (KOMIETEHIMA W UX HMHAMKATOPOB) MOCPEACTBOM MEPOIPUATUN TEKYIIEro,
PYOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIUHE.

CBszp Mexay GOpMHUPYEMBIMH KOMIETEHUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IpeJicTaBjeHa B Cleayroueil Tabnuiie:

Komnerennus NHaukaTopsl 0CBOCHUA ATTEeCTAMOHHOE MEPOIIPUSITHE
(KII 1)
OIIK-4 3-OIlK-4 3, B/13-8, B/13-16
Y-OIIK-4 3, B/13-8, B/13-16
B-OIIK-4 3, B/13-8, B/13-16
OIIK-5 3-OIIK-5 3, B/13-8, B/13-16
Y-OIIK-5 3, B/13-8, B/13-16
B-OIIK-5 3, B/13-8, B/13-16




[1K-3 3-11K-3 9, B/13-8, B/13-16

V-TIK-3 D, BJ13-8, B/13-16

B-TIK-3 D, BJ13-8, B/13-16

IIkajnbl oneHKH 00pa30BaTeNbHbBIX 10CTHKEHUH

[Ikana KakA0ro KOHTPOJBHOTO MEPONPHUATHUS JISKUT B mpeaenax oT 0 A0 yCTaHOBJIEHHOTO
MaKCHUMaJIbHOTO 0aJula BKIIIOYMTEIbHO. MTOroBast arrecranus no AMCLUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i CyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJJaHUH B paMKax TEKYILEro U MPOMeKyTOUHOTO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJUIbHOM IIKaJe ECTS y4eOHOM JUCIUILIMHBI

O1eHKa «OTIMYHOY» BBICTABISACTCS CTYACHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
IPOrpaMMHBIN MaTepuall, HCYEPIIBIBAOLLE,
HOCJIEI0BATENIbHO, YETKO U JIOTHUECKU
CTPOMHO €ro u3jiaraer, yMeeT TECHO
YBA3BIBaTh TEOPHUIO C IIPAKTUKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpadUIECKOHN JINTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B O1LeHKa «XOPOILIO» BBICTABIISETCS CTY/ICHTY,

75-84 C €CJIM OH TBEPAO 3HAET MaTepHuall, TPaMOTHO U

4 — «XXOpoOULO» 10 CYLIECTBY U3JIaraeT €ero, He J0IycKas
70-74 CYILLIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 OLeHKa «yIOBJIETBOPUTEILHO

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaTe€purajia, HO HE
3- YCBOMJI €TI0 JIeTaJIeH, TOMyCKaeT HETOUHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEJIOCTATOYHO MPABUIIBHBIE (POPMYITUPOBKH,
HapyHIeHUsA JIOTHYCCKOU
TIOCJIICAOBATCIIBHOCTHU B N3JI0OKCHUU
MPOrPaMMHOT0 MaTepraa.

O11leHKa «HEYIOBJICTBOPUTEIILHOY
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYUTEJILHON YaCTH POrPaMMHOTO

9_ MaTepHaia, JOMyCKaeT CYIIeCTBEHHBIE
Hwuxe 60 F omOku. Kak mpaBuiio, oreHka
«Hey00eNEMEOpUMENLHON «HEYIOBJIETBOPUTEIBHOY CTABUTCS
CTyJIEHTaM, KOTOPbIE HE MOTYT IIPOIOJIKUTE
oOydeHue 0e3 JOTOHUTENLHBIX 3aHATHIHA 1O
COOTBETCTBYIOIICH TUCIUIUINHE.

8. YYEBHO-METOJNUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATYPA:




1. OU C 54 3agaum u ynpakHEHHS TI0 YpaBHEHHUSIM MaTeMaTHYeCKOW PU3UKH : yueOHOE mocooue,
®dareeBa I'. M., CoboneBa E. C., Mocksa: ®usmatiur, 2012

2. 517 H62 Jlekuu 1o ypaBHEHUAM U METOJaM MaTeMaTudeckoi ¢pusuku : , Hukudopos A.D.,
Honronpyansiii: Uaremnekt, 2009

3. 91 U 15 Ipaktruueckuii Kypc auddepeHnnanbHbIX YpaBHEHUH 1 MaTEMaTHYECKOTO
MonenupoBanus. Kinaccuueckue v HoBble MeTo1bl. HenmHeiiHble MaTeMaTHYecKue MOJIEIIH.
CumMmeTpus 1 IPUHIUITBI MHBAPHAHTHOCTH : yueObHoe nocodue, Moparumos H. X., Mocksa:
®usmatiut, 2012

4. DU I'71 YpaBHeHus: MaTeMaTH4YeCKOH (hU3uKkH B mpuMepax u 3agadax Y. 1, ['opronoB A.D., :
MUOU, 2008

5.OU I'71 YpaBuenus maremaruyeckoit pusuku B mpumepax u 3agadax Y. 2 , 'opronoB A.D., :
MU®DU, 2008

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 517 M54 Merton pa3zaeneHus IEPEMEHHBIX | METOAMYECKHUE PEKOMEHJAINH K POBEACHUIO
MpaKkTU4YeCcKux 3ausatui, , Mocksa: MUDU, 2007

2. DU 11 54 CripaBOYHUK IO TMHEHHBIM YpaBHEHUSM MaTeMaTudeckor ¢usuky : , [lomsaun A. /1.,
Mocksa: dusmaraut, 2007

3. 517 T46 YpaBHenust MmareMaTH4ecKkoi (pu3MKH : Yued. mocodbue st By3oB, Camapckuit A.A.,
TuxonoB A.H., Mocksa: MI'Y; Hayka, 2004

4.517 B57 YpaBHeHUs MaTeMaTHUeCKON (U3UKH : yueOHUK 1id By30B, Bnangumupos B.C., apunos
B.B., Mocksa: ®uzmariut, 2008

5.517I'71 YpaBHeHus maTreMaTiueckoi (pu3uku B npumepax u 3agayax Y. 1, ['opronoB A.D., :
MU®U, 2008

6. 517 I'71 YpaBHeHus MaTeMaTHueckoi ¢pu3uku B mpuMepax u 3agadax Y. 2, ['oproHoB A.D., :
MU®U, 2008

7. 91 K72 YpaBuenus matematudeckoit pusuku Y.1 , Koctun A.b., : MUDU, 2007
8. OU K72 Ypasuenus marematudeckoi pusuku Y.2 , Kocrun A.b., : MUOU, 2008
I[TPOTPAMMHOE OBECIIEYEHUE:

CrenuanbHOe porpaMMHoe oOecriedeHne He TpedyeTcs

LMS 1 UHTEPHET-PECYPCBbI:

https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPHUAJILHO-TEXHWYECKOE OBECNEYEHME YUYEBHOW
JUCLUIINHDBI

CHCHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU UIAA CTYJAEHTOB

1. 3ammra OOJIBIIOr0 JOMAIITHETO 3aIaHU

Jns arrecranuu pasfenoB (T.e. JOMyCKa K 9K3aMEHY) CTYICHTBHI JIOJDKHBI BBIIOJHUTH H
3alUTUTE OosblIoe aomariHee 3axaHue (013). bas Bwimaercs cocrout w3 10 3amau. [Ipm 3ammre
OOJIBIIIOTO JOMAITHETO 3a/IaHHA 33 KOKIYIO 3aIUIICHHYIO CTYICHTOM 33/1a4y BBICTABISIETCS 5 OaJIOB.
3amada cuMTaeTcs 3alIMIIEHHON, €CIM OHa BEpHO MOCTABJICHA M peIlleHa, a CTYJCHT OTBETUJ Ha BCE
0e3 MCKIIIOYSHHS BOIIPOCHI AK3aMeHaTopa 1o 3TOH 3axave. s aTTecTaliy KaxKJ0ro pas3ziesa CTyIeHT
JOJDKEH 3aIlUTUTh HEe MeHee Tpex 3anad (15 6amioB). MakcumansHoe yucio 0amioB 3a pazaen (25
0aJUIOB) CTYZCHT MOJYYaeT B CIydae 3allUThl BCEX IIATH 33/1a4, COOTBETCTBYIOIIUX STOMY pa3ieiy.

[Ipu opopmienun 6113 crenyeT MOMHUTD, YTO KaXK/Ias 33ja4a HAYMHACTCS C MaTeMaTU4eCKOU
(a He cioBecHO#) moctaHOBKU. [Ipu OTCYTCTBHMM TakoBOW 3ajadya Jake HE OyleT paccMaTpUBAThHCS.
Ecnu B Xoze perieHus 3a1a4a paciieIuisieTcs Ha HECKOJIBKO BCIIOMOTATENbHBIX 3aj1ay, Ul KaKI0H 13
TaKUX 3a/1a4 HEOOXOAMMO BBIIUCATH MMOJHYIO MaTEMaTHYECKYIO IOCTAaHOBKY.

Kaxnas 3amaga momkHa OBITH JTOBEJEHA O OTBETA, MPUYEM BCE MHTETPAJBI JAOJDKHBI OBITH
BbIUUCIIEHBI. Ecii XOTs ObI OIMH MHTETpaJ HE B3SIT, 337a4a HE 3aCUNTHIBACTCS.

OTBer, KOTOpBIA BBl TOJIYYHTE B XOJI€ PEUICHHS, MOXET M HE COBIAAATh C OTBETOM,
MIPUBEJICHHBIM B 33JjauHUKe. Bo-TIepBhIX, B 33JaYHUKaX BCTPEUYAIOTCS ONEYaTKH, BO-BTOPHIX, yueOHBIC
3aJ]aud MOT'YT OBITh PEIICHbI Pa3InYHbIMU criocobamu. Pa3Hble criocoObl peneHnst MOTyT IPUBOIUTH K
pa3HbIM IPEACTABICHUAM PEIIEHUs] HECMOTPs Ha TO, UTO 3TO Oy/eT oJHa U Ta ke QpyHKIus. OcoOeHHO
3aMeTeH 3TOT 3((eKT npu noxydeHun pemeHnit MetogoM dypbe B ciiyuae HEOHOPOIHBIX 3a/1aU.

3araruBath C pelIeHHEM 3ajad J0 KOHILA ceMecTpa He cieayeT. boibmuM 3amaHuem 0713
Ha3bIBAETCS HE MOTOMY, YTO 3a/ad MHOTO, a MOTOMY, YTO OOJIBIIMHCTBO 3aJad TPeOyeT CIOKHBIX
MIPOJIOIDKUTEIBHBIX BBIYUCICHUNA. 3a OJHY HENENI0 CaMOCTOSITENILHO CAENaTh OJ3 M3 JecsATKa 3ajaad
MOTYT JIMIIIb OY€Hb HEMHOTHE CTYIEHTHI. By/IeT HeCKOIbKO CaMOHA/IETHHO T10JIaraTh, YTO UMEHHO BBI
OTHOCHTECH K UX YHCITY.

3amuTa 643 171 OOJBUIMHCTBA CTYJAEHTOB — MEPOIPHUATHE HE HAa OJWH U He Ha jBa AHs. C
NEPBOTO pa3a 3aIlIUTUTH OJ13 HE yAaeTcs MouTH HUKoMy. IloaTomMy i1st TOro, yTOOBI 3aUTUTE 043 A0
Hayaja 5K3aMEHOB, HEOOXOAMMO CJielaTh MaKCUMAaJIbHO BO3MOXKHOE YMCJIO 33Jay K MEepBON 3alluTe.
U, pazymeercsi, He MpONMYCKaTh HU OJHOM 3aIIUThI, MOCKOJBKY MX YHCIO OrpaHH4eHo. BnobaBok,
3aJ]auu Jierye BCEro 3allMINaTh Ha MEPBBIX IMOMbBITKAX, T.€. JO Hadana 3adeTHOW Hexenu. [lpuumna
MpocTa — IOKa 3alIUIIAeTCs MHOTO CTYACHTOB, Bbl MMEETE€ HEIUIOXOH IIaHC OBICTPO BBISICHUTH
TOHKOCTH Balllel KOHKPETHOW 3aJauMl y TeX, KTO yXe 3alluTHJI 4TO-TO mojmoOHoe. Bo Bpems xe
3a4eTHOW HeNeNnu OOBIYHO CIpaIIMBaTh YK€ HE y KOro, JIMOO Ha 3TO HYKHO MHOTO BPEMCHH.
[TomHUTE, YTO 3aUTUTH 013 BO BpeMsl SK3aMEHAIIMOHHOW CECCHH yIaeTCs HEMHOTHM, a BO BpeMs
nepecaay 9K3aMEeHOB — TaK U BOBCE €AMHUIIAM.

[Tpu pemeHuu 3aa4y B TE€UEHUE CEMECTpa HE CTECHANUTECHh CIPALIMBATh MpEnoaBaTels, eciu
BaM YTO-TO HEMOHATHO. [J1laBHOE 371eCh — YeTKO C(HOPMYIMPOBATH MHTEPECYIOIIYIO Bac Mpoodiemy.
Ecnu npenonaBarens BaM He OTBETUJI, CIIpocUTe emle pa3. [loMHuTe, YTO B JaHHOI CUTyalluu UMEHHO
BBl JIOJDKHBI TTPOSIBIISITh MHUIIHATHBY.



2. Ilocewienue ekl 1 CEMUHAPOB

Bo3moxHO, B pUpose U CYIIECTBYIOT CTYJIEHThI, CIOCOOHBIE CaTh KypcC, HE IOCETUB IpU
3TOM HH OJHOI'O 3aHATHA. Ho HOI[O6HLII>'I OKCIICPUMCHT, KaK ITPAaBUJIO, 3aKaHYMBACTCA OTUHUCICHUCM.
Tak uto xoauTh M pabotarh npuuerca. [IpuyemM MpPOCTO XOAUTH M HUYETO HE JAeTaTh — COBEPIICHHO
OeccMBICIEHHO, TIOCKOJIBKY 3a rocerieHus rnoka eme B MU®OU ouenku penko crassar. Pa3 yx mpunum
— paOoraiite, 3ajaBaiiTe BOIIPOCHI MPETIOIABATENISIM, OHH ATO JIFOOST.

3. Pabora Ha nekmusax

ITpu 3anucH JeKMi 0053aTeNbHO 3aUChIBANTE TO, YTO TOBOPUT (M HE MUIIET) IIPENoaaBaTelb
— BCE JTH 3aMEYaHHUs, OTOBOPKH, JIOMOJHUTENbHBIE COOOpaskeHHs M Tak jgaiee. [lomHuTe, 4yTO Ha
9K3aMEHE Bac MOTYT (M OyayT) TOHSThH 10 BCEMY KypCy, a BOBCE HE TOJBKO I10 IK3aMEHALIMOHHBIM
BOIIpocaM. 3HAaHHWE TOJIBKO JIMIIb SK3aMEHAllMOHHBIX BOIIPOCOB BaM HE TapaHTUPYET Jaxe
MUHUMAaJIbHOM OLEHKU, OCHOBHAs CIIO)KHOCTb JK3aMEHOB — HMMEHHO BOT B 3THUX JOIOJIHUTENIBbHBIX
BOIIPOCaXx.

Ecin Ha nexuusax mpenoaaBaresb NaeT YIPaKHEHUS — CTApaUTeCh UX CAENIATh B TOT XKE JCHb.
WNnaue 3abynere, B KaKOM KOHTEKCT€ OHM BO3HHUKAIM. A BOT TaKH€ BOT YNPaKHEHHs — OYEHb
XOPOIIMH TONOJIHUTEIIbHBIN BOIIPOC HA IK3aMEHE.

4. PaboTa Ha cemMrHapax

MaremaTtnueckasi (uU3MKa — TPEIMET OUYeHb CIOXKHBIA. Eciam BBl qymaere, 4To MPOCTO
IepenucaB ¢ JOCKU pelIeHHue KakoW-HUOyIb 3a/ladyd Bbl HEMEUIEHHO HAyYHUTECh €€ pellaTb, TO BbI
3a0nyxxaaerech. [loaToMy mnoBTOpsANTE MaTepuan CEMHUHApOB JIOMa, MPOJEINbIBAas BCE BBIKIAJIKU.
Ocob6eHHO Te, KOTOphIE PEMoIaBaTelb HE BBIMHUCHIBAI HAa JOCKE, Iojaras uX o4eBUAHbIMU. Eciau uTo-
TO HE MoJy4yaercs, GOpMHUpPYHTE CIHMCOK MpobdieM. A paibllle — CM. MOCIHeIHUN ab3all pasjena
«3amuTa 60JbIIOT0 JOMAIIHET0 3aaHU».

[ToMHMTE, YTO MOYTH BCE CEMUHAPhl — YHUKAJIbHBI. BCEBO3MOXKHBIX METO/I0B M TOHKOCTEH UX
NPUMEHEHHUST B MaTeMaTH4ecKol (U3MKE CTOJBKO, YTO pa3Ouparb OJHM M Te XKe 3aJaud Ha
MPOTSKEHUH HECKOJbKUX CEMUHApOB Yy IMpernojaBaTesied MpoCcTO HET Bo3MOKHOCTH. [loatomy
MPOIYCK J1ak€ OJHOTO0 — JABYX CEMHMHApOB JIOBOJILHO 3aMETHO CKa3bIBA€TCSl Ha BallleM NOHWMaHUU
MaTeMaTHuecKoi GU3UKH (M HE B IIYUIIYIO CTOPOHY).

5. PemreHue 3a1a4 BO BHEAYAUTOPHOE BPEMS

[Tpu pemieHnu 3a1a4 Mo MaTeMaTH4eCKOl (U3MKe B JOMAIIHUX YCIOBUSAX OOJBIIYIO MTOMOIIb
MOTYT OKa3aTh 3aJJaYHUKH, €CJIM Bbl HAYYUTECH MTPaBUIIBHO UX HCI0JIb30BaTh. OCOOEHHO LIEHEH B ATOM
orHomeHnn 3agadHuk b. M. bymaka, A. A. Camapckoro m A. H. TuxoHoBa. Ero nHenmomepHas
TOJIIMHA OOBSACHSAETCS BOBCE HE OOJBIIMM KOJMYECTBOM 3aJay, a OYEHb MOJPOOHBIMU OTBETaMH,
BKJIIOUAIOIIMMHU HMHOTJa BOOOIIE BCce HEOOXOAUMbIE BBIKIAAKU. [103TOMY ecinu 4TO-TO HEMOHSATHO, a
CIIPOCUTH HE Yy KOT'0, — UIIUTE TIOX0XKHE 33J]auil B 331a4HuKax. [louTn HaBepHsKa 4TO-HUOYAb HaiieTe
HE B OJHOM, Tak B jApyroM. Koe-kakue 3a7auM MOXKHO HaWTH M B y4eOHHKaX, HO MX TaM ropaszo
MEHBIIIE.

6. Dx3amMeH

Cne)]yeT IIOMHUTB, YTO 3K3aMCH — yCTHI:II71. TaK qTO €CJIIN y BaC IMOJIHOCTBIO BBIIIMCAHBI OTBCTHI
Ha BOHpOCBI 3K3aMCHAIITMOHHOT'O 6I/IJ'IeTa, HO CKa3aTb HpI/I 9TOM BblI HUYETO HE MOXKETEC, TO pe3y.]'II)TaTOM
OKaAXECTCA HQYJIOBJ'ICTBOPI/ITGHI)HEUI OLCHKA. HOMHI/ITG, qTO CaMbIMU YaCTbIMHAU BOHpOC&MI/I Ha DK3aMCHEC



OyAyT clieAyroIHMe: a uTo 3TO 3a OYKBa; a KaKk M3 ATOH CTPOUKHU CIEIyeT Ta, 4YTO IMOHMXKE; a YTO Yy Bac
BOT 3TOT CUMBOJI 0003HAYaeT; Hy U TOMY I10100HO€.

[Tpu oTBeTe Ha BONPOCH! OMiIeTa y Bac Ha IK3aMEHAIIMOHHOM JIMCTE JTOJKHBI MPUCYTCTBOBATh
oTBeTHl Ha 00a Bompoca. Eciau Bl OnecTsie OTBETWIM Ha OJWH BONPOC, HO HUYETO HE 3HAETE IO
BTOPOMY — HEYJIOBJIETBOPUTENIbHASA OLIEHKAa rapaHTUPOBaHA, IIpUUYEM O€3 BCSKUX JONOJHUTENIBHBIX
BonpocoB. [ToaToMy Bcerga HaunHaiiTe ¢ camMoro npocroro Bomnpoca. Eciu XoTe uTo-HUOYIb MOXETE
BBIJIaTh 110 0O0OMM BOIIPOCAM — Y BAac €CTh HEIUIOXOM IIaHC U30eKaTh epecaayH.

He cienyer nymaTh, 4TO Ha DK3aMEH BBIHOCHUTCS TOJBKO TEOPHs. DK3aMEH CAAETCS IO BCEMY
Kypcy, TaK 4YTO KakKue-TO CPaBHMUTEIbHO IPOCThbIE 3aaud 005A3aTebHO JOCTAaHYTCSI MMEHHO BaM.
OcoOeHHO 4YacTo B KayecTBE TAaKMX BONPOCOB BBICTYINAET IMOCTAHOBKA 3aj[ad, TaK YTO YYUTECh HMX
craButh. He crecHsiiTech mpuOerath K MOMOIIM 3/pPaBOrO CMbICTa M (DPU3MYECKUX AHAIOTHUA TPH
OTBETE Ha JIOIOJIHUTENIBHBIE BONIPOCHL. Yallle BCero HU4ero Apyroro oT Bac U He Tpedyercs.

OTBeuaTh Ha BOIPOCHI IPENOJABATENs claeayeT OOAPO U C YBEPEHHBIM BHJIOM, /XK€ €CIIU BBI
HeceTe IOJHYI0 axuHero. Beerna ects mIaHc, YTO Bac CIIyHIalOT HEBHHUMATENbHO. BbIpaskeHui Tuma
«I10-MOEMY», «MHE KaXeTCs», «1 TOYHO HE IOMHIO» M T.I. HE CIeAyeT YNoTpeOasaTb HU B KOEM
cirydae.

He Toponurech ¢ oTBeTOM Ha Bompoc npenojasarens. [Togymaiite XoTs Obl HECKOJIBKO CEKYH.
He xaxp1il npenosaBaresb 1acT BaM IIAHC UCIPABUTH JOMYILEHHYIO OLUIHOKY.

Hy u camoe riiaBHOE — K 9K3aMeHY cieqyeT roToBuThesa. He mpenebperaiite 3TUM IIPaBUIIOM.

7. Opranu3zanus KOHTPOJI yCIIEBAEMOCTH CTYAEHTOB

Opranuzanys KOHTPOJSL YCIIEBA€MOCTH CTYJIEHTOB MPOBOAMTCA C HCIOJIb30BaHHEM (OHIA
OIICHOYHBIX cpeAcTB no gaHHoi aucturummae (POC). @onp oneHouyHbx cpeacts (POC) — aBisgeTcs
HEOTHEMJIEMON YacThI0 Y4eOHO-METOAMYECKOr0 KOMILIEKCa y4eOHON MUCHUIUIMHBI U MpeaHa3HauYeH
JUIS KOHTPOJSL M OIIEHKH OOpa30BaTEeNbHBIX IOCTHKEHHUH OOYYarOIIUXCS, OCBOUBIIMX MPOTPAMMY
JTAaHHOM JHUCIHIIIINHEL.

[Ipu npoBeeHnH TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH IO AUCIUIUIMHE UCTIONb3YIOTCS
- Boapmroro noMarnrHero 3aJaHus

PyGexxHbIi KOHTPOJIb MPOBOAUTCS B CEPEIUHE U KOHIIE CEMECTpA.

[Tpu 3ammTe OONBIIOTO AOMAIIHETO 3aJaHMs 33 KXY 3allUIICHHYIO CTYACHTOM 3aJady
BBICTaBIIsACTCS 5 OamioB. 3a/iaya cUMTAeTCs 3alIMIIEHHON, €CIM OHA BEPHO MOCTaBlieHA M pelleHa, a
CTY/IGHT OTBETHJI Ha BCce 0e3 MCKIIIOYEHHS BOTPOCHI dK3aMeHaTopa 10 3Toi 3anmave. J{is arrecranuu
KaXJIOTO pasjienia CTYJAEHT JOJ/DKEH 3alllUTUTh He MeHee Tpex 3amad (15 GamroB). MakcumanbHOE
gucio OamoB 3a pazgen (25 0amioB) CTYyNEHT TOMy4YaeT B Clydae 3alluThl BCEX IATH 3ajad,
COOTBETCTBYIOIIMX 3TOMY pa3Jely.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM )1 TPENIOJABATEJIEA

1. [IpoBeaeHnEe CEMUHAPCKUX 3aHITHI

Haunnathe mpakTH4ecKkue 3aHATHS CIEeAyeT C MOCTAHOBKH 3a/ady MaTeMaTH4YeCKOW (DH3HKH.
[TocTtanoBke 3amad HEOOXOAUMO YACIUTh HE MEHEE TpEeX CEeMHHApoB, Ooibmie — Jydme. Ha
MPAKTUYECKUX 3aHATHUSAX JIOJDKHBI OBITh Pa300paHbl MOCTAHOBKM CMEIIAHHBIX KPAeBBIX 3a7ad Jyist



YPaBHEHHUS] MAJIBIX IOTEPEYHBIX KOJEOAHUH CTPYHBI, MAJbIX TNPOAOJBHBIX KOJNEOAHWH CTEpXKHS,
OJHOMEPHOTO YpaBHEHHUS TEIUIONPOBOTHOCTH M IU(Qy3un, a Takxke 3anad ¢ TererpagHbIMU
ypaBHeHHUsIMH. [Ipy HamMuuu BpeMEHH MOXKHO TaKXKe YIEIUTh BHUMAaHUE 33JadaM Ui ypaBHEHHN
Jlarnaca u Ilyaccona: 3amadam 3JIeKTpO- M MAarHUTOCTATUKH, 33/1a4aM OINPEJENICHUs CTallMOHAPHON
TeMIIepaTyphl U Ap.

[Tapy cemuHapoB cieayeT BBIACIUTH Ha pemenne 3aaad lltypma — JInyBUIUIsS U pOACTBEHHBIX
UM KpaeBBIX 33/1a4 Ha COOCTBEHHbIC 3HaYeHUs. [Ipy 3TOM cienyeT paccMOTpeTh B TOM YHCIIE U TaKUe
3a7a4M, B KOTOPBIX MMEETCS OTJIMYHAS OT MOCTOSHHOHM BecoBas (yHkums. [lonesHo mpu pemieHuu
KaXJIOH 3aJaud HE TOJBKO HAXOAWUTh COOCTBEHHBIC 3HAYCHUS M COOCTBEHHBIE (DYHKIMH, HO H
BBIYUCIIATH KBAJAPAT HOPMBI COOCTBEHHBIX (DYHKIIMH HCCIETyeMO 3aauu.

He meHee msTH ceMHUHApOB 3a BEChb CEMECTp CIEAyeT YICIUTh PEIICHHIO 3a7ad METOJ0M
@ypbe a7 ypaBHEHHH THIepOOIMYECKOr0o W MapaboIM4eckoro TUMOB. J[Ba 3aHATHA CledyeT
BBIJICIUTh HA pEIICHHE OMHOPOAHBIX 3aJad, OCTAJIbHOE — Ha pEHIeHWE HEOJHOPOAHBIX 3ajad.
O06s3arenbHO 10JIKHBI OBITH Pa300paHbl 331a4H ¢ KPA€BBIMH YCIIOBUSMH [IEPBOT0, BTOPOTO U TPETHETO
poxa. Ilpu pazbope HEOMHOPOAHBIX 3agad CileAyeT HPOJSMOHCTPUPOBATh KaK HCIOJIb30BaHHE
npuHnuna J{roamens Ui HEOJHOPOIHBIX YpPaBHEHHU (IIPU Pa3JIOKEHWU PEUICHUS MO COOCTBEHHBIM
(GYHKIMSIM OJZHOPOJHOM 3a/1au), TaK M YCTPaHEHHE HEOIHOPOAHOCTEH NPH IOMOIIU PaCHICIUICHHS
MCXOJHOM 33/71a4il Ha HECKOJIBKO BCIIOMOTATENBHBIX 3a1ad. [Ipy HamMuum BpeMEHH MOXKHO TaKKe
IIPOJIEMOHCTPUPOBATh PEIICHHE 33134 MeTo1oM Dypbe B MHOTOMEPHOM CIIydae.

He MmeHee aByX ceMHMHApOB [OJDKHO OBITh YAEICHO pELICHUIO 334a4 I ypaBHEHHS
TEIUIONPOBOAHOCTH MeToZioM ¢yHkumu ['puna. Ciemyer mpoJeMOHCTPUPOBATh KaK PEUICHUE 3aaqu
Komm, Tak u pernienue nepBoii ¥ BTOPOH CMEIIaHHBIX KPAaeBbIX 3a]a4u Ha Noiynpsamoil. Takxke criemyer
pa3o0paTh HECKOJIILKO MHOTOMEPHBIX 3a/1a4.

[Ipn HamM4uu BpeMeHH B KOHIIE CEMECTPa MOKHO IMPOAEMOHCTPHPOBATH CTY/ACHTAaM pElIeHUE
3aja4 JUis BOJIHOBOI'O YpaBHEHHsI METOJIOM XapaKTEpPHCTHK, a Takxke pemeHue 3aaaun Komwm mnpu
oMot ¢popmyinsl [’ Anambepa. Bo3MOXHO Takke paccMOTPETh 3a7auil Ha IPUBEJCHNUE YPaBHEHUH K
KaHOHMYECKOMY THITy, a TakXke pelieHne 3amaud  Komm uis HEeOIHOPOIHBIX  ypaBHEHUH
rUNepOOINYECKOro TUIA.

2. 3ammTa OO0JIBIIOro JOMAIIIHETO 3aJaHUs

Jlns momycka K 9K3aMEHY CTYAEHTHI JTOJKHBI BBITIONHUTH U 3alIUTUTH OOJBINOE JAOMAIlHEe
3aganue (013). Kak mpaBuio, UCIONB3YIOTCS ABa OCHOBHBIX CITOCO0A BBIIAUM M 3alIUTHI O113.

[TepBbiii cnoco0. Ha kaxaoMmM ceMuHape CTyAEHTaM BbIIAaeTCsl HE MEHee OJHOM 3aJayd B
KayecTBe JOMAIHEero 3ajaHus (Uid BCeX CTYAGHTOB — OJHU M Te ke 3afauu). Ha cienyromem
CECMHUHApPC CTYACHTBI JOJDKHBI JaTbhb OTYCT O BBIIMIOJHCHHUM OJTOrO 3adaHUs. HepI/IOZ[I/I‘IGCKI/I Ha
CeMHHapax CJIeayeT YCTpauBaTh CAaMOCTOSATENbHBIE Pa0OTHI B BHJIE PEHICHHUS MPOCTHIX 3a/1a4 U 3a/1a4
cpenHell cioxHOCTH. K KOHIly cemecTpa y 4YacTH CTY/ACHTOB HAKaIUTUBAeTCsS JONT B BHIC
HECJIeTaHHBIX JIOMAITHUX 33]1a4 U HEPEIICHHBIX CAMOCTOSTEIBHBIX padoT. 3amuTa 03 3aKIt09aeTcs B
yCTpaHEHUH ATOro Aojira. TeXHUYeCKH 3TO BBIMJSIAUT KaK CTaHAApTHBIA 3a4eT: 3a OTrpaHUYCHHOE
BpeMs CTyJIEHTaM MpejiaraeTcsl pPemuTh psf 3ajad, He MONb3ysICh HUKAKMMHM HCTOYHHMKamu. [lpu
ATOM KaXKIbI pa3 CTyIAEHTaM MpeAsiararoTcsl pa3Hble 3a7aud, YCIOBHE KOTOPHIX OHHM Y3HAIOT TOJIBKO
BO BpeMs 3alluThl 013. b3 cumTaercs 3alUIIeHHBIM, KOTJa BCE JOJTH OKa3bIBAIOTCS 3aKPBITHL. Jlis
3alIATHI TAKOTO POJIa CIEeIyeT MOAOUPATh MPOCTHIC 3aa4H U 33]]a9l CPETHEH CIOKHOCTH.

Bropoit croco6. KaxaoMy cTymeHTy 3a ceMecTp NIpeiaraerTcsl pelnTb (UKCUPOBAaHHBIN
Habop 3amay (s KaXxa0ro CTyAeHTa — cBoi). llemecooOpa3Ho maBaTh OT MIECTH O JNECATH 3ajad,
OXBAaThIBAIOIIUX BCEC pa3aCiibl Kypca. ITosre3H0 BKIIFOYHTH B ATOT CIIMCOK B TOM YHCIIE H 3a1aun



MTOBBIIICHHOW CJIOKHOCTH. 3ammuTa 013 mpoxoauT B Qopme coOecemoBaHUs, MPH STOM CTYIACHT
JOJDKEH OTBETUTh HAa BCE BO3HUKAMOIIME Yy MPEMoaBaTelisi BOIMPOCHI, KACAOUIMECs XOJa PeIIeHUs
KOHKpPETHOW 3amauu. b3 cuMrTaeTcss 3alluIIeHHBIM, KOTJa CTYACHT IMOJTHOCTHIO OTBETHUJI Ha BCE
BOIIPOCHI O BCeM 0e3 HMCKIIOYCHHS 3ajadaM. Bo Bpems 3amuThl MOKHO pPa3pelIdTh CTYACHTaM
MOJIB30BAThCS JTFOOBIMH HUCTOYHMKAMU. KOIWYECTBO TOMBITOK 3alIUTUTh OJHY U Ty JXKe€ 3ajady
OTrpaHUYUBATH HE CIEAYeT.

Pazymeercs, MOXKHO KOMOMHUPOBATh 00a 3THX CIIoco0a.

B Hacrtosimiee Bpemsi 3a OCHOBY B34T BTOpOil croco0 3amuThel 6/13. b3 BeinaeTcss B KaKIoM
cemectpe U cocrour u3 10 3amad. Ilpu 3ammre OONBIIOTO JOMAIIHETO 3a/JaHUs 32 KaXIYyIo
3aIUIICHHYIO CTYICHTOM 3aJ[aqy BBICTaBIsIeTCS 5 0auioB. 3aiada CUMTACTCS 3AIIUIICHHON, €CIIM OHA
BEPHO MOCTABJICHA M PEIlIEHA, a CTYICHT OTBETIII Ha BCE 0€3 MCKIIFOUEHHUS BOMPOCHI IK3aMEHATOPA 110
3TOM 3aaaue. s arTecTaluy KaXKa0ro pasjena CTYAEHT J0JDKEH 3alllUTUTh He MEeHee Tpex 3anad (15
0amioB). MakcuMallbHOE YMCIO0 OaIIoB 3a pasnen (25 0alioB) CTYAEHT MOJTy4YaeT B Clydae 3alluThl
BCEX IISITH 33124, COOTBETCTBYIOIIMX ATOMY pa3/eiy.

[Tpu pazymHom noabope 3aaay ans 643 O0jbllIas 4yacTh CTYACHTOB, KaK MPaBUIIO, 3allUIIAeT
013 10 OKOHYaHMSA 3a4yeTHON Hexenu. [lnsg Toro, 4yTtoOBl MAaKCUMHU3HUPOBATH YHUCIO CTYACHTOB,
JOTMYIIEHHBIX K SK3aMEeHY, HEOOXOIMMO MpPENOCTaBUTh TPYIE HECKOJbKO IOMBITOK 3aIlIUTHI 0
Hayaja ’K3aMEHAlMOHHOM ceccud. Jlydine Bcero 3To chenaTh €ule J0 Hadajga 3a4eTHOW Hexenu. B
TEUCHHE YK3aMCHAIIMOHHOW CECCHH TaKXkKe CIEAYET MPEAYyCMOTPETh IO KPaHEeH Mepe OJHY MOIBITKY
3aIUTHI 0/13 1711 HEYCIIEBAIOIIMUX CTYIEHTOB (HAIIpUMEp, BO BpEMs SK3aMEHA).

3. IlpoBeneHue HK3aMEHOB

[Tpu npoBeneHnN dK3aMeHa HEOOXO0IUMO COOII0IaTh BCe (POPMAIbHOCTH: BBIICIATh HE MEHEe
OJIHOTO aKaJeMHYECKOro yaca Ha MOJTOTOBKY OTBETOB IO OwuieraM, TpeOOBaThb OT CTYACHTOB
3alO0JIHEHUs IIAlOK BCEX HCIOJIb30BAHHBIX UMHU 3K3aMEHAI[MOHHBIX JINCTOB, MPOCTABIATh OLEHKH U
MOANKCH HE TOJBKO B 3a4eTKy, HO M Ha OSK3aMEHAIIMOHHBIA JHCT, a TakKe HEe BBIOpPACHIBATH
9K3aMEHAIMOHHBIE JIUCTHI, TOCKOJIBKY OHH JIOJDKHBI XPAHUTHCS Ha Kadeape B TEUSHHE rojia.

B kauecTBe HOMOTHUTENBHBIX BOIIPOCOB JIYYIIIE BCETO MCIOIB30BaTh BOMPOCHI, HE TPEOYIOIINE
CKOJIbKO-HUOY/Ib CIIOKHBIX BbIUnCIeHUNA. OCOOEHHO XOpOIIM B 3TOM IUTAHE BOMPOCHI Ha PUCOBAHHUE
BCEBO3MOXKHBIX TpaMKOB, a TaKKe MOCTAHOBKA 3a/7a4 MaTeMaTHYECKOW (U3HMKHU. J[omOJIHUTEThHBIE
BONPOCHl OYKBaJbHO MO OWieTaM 3a/JaBaTh OOJIBIIOTO CMBICTA HE HMEET, T.K. 3TO OyJdeT JHIIb
MIPOBEPKOI CIIOCOOHOCTH K 3yOpekke MarepHala, a He CIIOCOOHOCTH HaXOAWTh PEIICHHE B CIOXKHOU
CUTYAINH.

Crenyer MOMHUTB, YTO 3K3aMEH — 3TO HE TOJIBKO OTYETHOE MEPOINPHUATHE, HO U OJIHA U3
HeoOXoIuMBIX (hopM 00pa3oBaTEIBHOrO Mpolecca (HUUYTh HE MEHEe BaKHas M CaMOLIEHHas, 4eM
JeKnuu Wi cemuHapbl). [lodToMy He cleayeT TpuU  BBICTABICHHH OICHOK 3a JK3aMeH
PYKOBOJICTBOBAThLCS MPEABIAYIIMMHU 3aciyraMHu CTyAeHTa. I y)k HU B KOEM cllydae HeJb3sl CTaBUTh
9K3aMEH «aBTOMATOM).

C npyroii CTOpPOHBI, HE CIEeIyeT OIEHUBATh CTYJAEHTA ¢ YUCTO (POPMANTBHON TOYKH 3PCHHUS.
[Tomawute, uto B MUDU rOTOBAT PU3MKOB, 2 HE MaTeMaTUKOB. [103TOMY HanM4Yne 3IpaBOro CMBICIIA U
YMEHHUSI COOOpaKaTh IPU OTBETE HA JOMOJIHUTENBHBIE BOIIPOCHI 3aCTYKHBAIOT TOCTOWHOM OIEHKH.

4. OpraHusanus KOHTPOJIS yCIIEBAEMOCTH CTYIEHTOB

Opranuzanys KOHTPOJISL YCIIEBA€MOCTH CTYJIEHTOB MPOBOAMTCA C HCHOJIb30BaHUE (HOHIA
OLIeHOYHBIX cpencTB no gaHHou aucuuiiuHe (POC). ona oneHounsix cpeacts (POC) — apnsercs
HEOTHEMJIEMOM YacThI0 Y4eOHO-METOAMUYECKOro KOMILUIEKCa Y4eOHON MUCIUIUIMHBI U MpeAHa3HaueH



JUIS KOHTPOJISL U OLIEHKH 00pa3oBaTeNbHBIX IJOCTHKEHHH OO0YyJaromMXcCsi, OCBOMBIIUX MPOTPamMMy
JAHHOM TUCHMIUIMHEI.

IIpu npoBeieHNH TEKYLEro KOHTPOJIS YCIIEBAEMOCTH 10 AUCLIMIUIMHE UCIIOIb3YIOTC
- bospiioe nomaiirHee 3ajanue

PyOexHblii KOHTPOJIb MPOBOJIUTCS B CepellnHe U KOoHIle cemecTpa. [IpoMexyTOUHBIH KOHTPOIb
BBICTABIIIETCS HA OCHOBE 3K3aMeHa.

IIpy 3amuTe OGONBLIOrO AOMAIIHETO 3aJaHMS 33 KAXKAYI0 3alUIICHHYIO CTYJEHTOM 3ajady
BBICTABIIsIETCS 5 OamioB. 3a7adya CUMTAETCS 3alUIIEHHON, €CIM OHA BEPHO IOCTABJIEHA U PEIIEHa, a
CTYJICHT OTBETHJI Ha BCE 0€3 MCKIIOUCHHUS BOIPOCHI dK3aMeHaTopa I0 3Toi 3agaue. s arTectaunu
KaX/I0TO paslieNia CTyASHT JOJDKeH 3allUTHTh HEe MeHee Tpex 3aaad (15 OamnoB). MakcumanabHOE
yucino OamioB 3a paszen (25 OauloB) CTyJeHT MONMy4aeT B Cilydae 3allUThl BCeX IISATH 3ajad,
COOTBETCTBYIOIIUX 3TOMY pa3zieiy.

ABTOp(BI):

CyxapeB Muxaun bopucosuu, K.¢.-M.H., TOIEHT



