MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauunoHaIbHBIN UCCIEN0BATENBCKUN sAepHBI YHUBEpcUTeT «MUDI»

VMHCTUTYT OBILEN [TPO®ECCUOHAJILHOM IO OTOBKU

KA®EJIPA BBICIIEX MATEMATUKA

OAOBPEHO
YMC JIATIJIA3 IIpotokoa Ne01/08-577 ot 28.08.2025 T.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

OBbIKHOBEHHBLIE TU®OEPEHITNMAJIBHBIE YPABHEHMA

Hanpasienue moaroTroBku [1] 16.03.01 Texuuueckas dpusnka

(cIerManbHOCTD) [2] 12.03.05 JlazepHas TeXHUKA U JIa3€pHbIE TEXHOJIOTUU
[3] 16.03.02 BrICOKOTEXHOJIOTHYECKHUE TIJIA3MEHHBIC U
HHEPreTHYECKHUE YCTAHOBKH
[4] 01.03.02 IlpuknanHas MaTeMaTuka 1 HHQOpPMaTHKA
[5] 03.03.01 IIpuknagHbie MaTeMaTHKa U (U3UKA
[6] 12.03.03 doToHMKa 1 ONTOMHPOPMATHKA
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AHHOTAIUA

B Kkypce u3ydaroTcsi TEOPETHYECKUE M IPAKTUYECKHE BOIPOCHI M3 CIEAYIOIIUX Ppa3feiloB:
MHTETpajbl, 3aBUCAIIME OT Mapamerpa; OOBIKHOBEHHbIE AHu(QepeHIranbHble YpaBHEHUS IMEPBOTrO
MOPSAJIKA, pa3pelICHHbIE OTHOCUTENIBHO IMpou3BOaHOM; cuctembl OJY; Henuuelinpie OY; 3amaun
Komm; koppekTHOCTh nocTaHOBOK 3a1au Komu no Anamapy, BapuanmoHHoe ucuucienue. OcBoeHue
3TOM JUCHMILUIMHBI SIBJISETCSI OCHOBOW Ui JajbHEHIIero u3ydeHusl Kypca auddepeHunanbHble U
UHTETpajbHbIC YPABHEHMUS.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

[lenpto ocBoeHMs] y4eOHOM AUCHMILIMHBI SBJISETCS CO3JAaHME OCHOBBI JUIS TOJyYEHUs
MOJIHOIICHHOTO  €CTECTBEHHOHAYYHOTO  OOpa3oBaHMs,  OBJIAJCHUE  HABBIKAMH  PEIICHUS
i GepeHIMATBHBIX YPABHCHHM, WMCIOIIUX BaKHEHIICe NPUKIAIHOS 3HAYCHHE B Pa3IMIHBIX
o0jacTsax MareMaTukd, (PU3UKM W TEXHUKH, NMPUOOPETCHHE ONBITA TOCTPOCHHUS W HCCIICIOBAHUS
MAaTeMaTUYECKUX MOJICNIEN, UCIIOJIb3YEMBIX IPU PEIICHUN COBPEMEHHBIX HAYYHO-UCCIEA0BATEIbCKUX
Y NIPAKTUYECKHUX 3a/1a4.

2. MECTO YUYEBHOM JUCIUILIAHBI B CTPYKTYPE OOII BO

Pe3ynbraThl OCBOEHHS JaHHOW y4eOHOM TUCHMIUIMHBI TECHO CBSI3aHBI CO BCEMH W3y4aeMbIMU B
najgbHEHIIEM Kypcamu Marematuku. Ui e€ u3ydeHuss HEoOXOAMMO BIAAETh TAaKUMH pasielaMu
BBICIIICH MaTeMAaTHUKW KaK aHAJIMTHYECKas TeOMETpHs, JIMHEHHas anreOpa, MaTeMaTHYeCKUN aHaJu3.
OcBoenmne Kypca SBISETCS HEOOXOAMMBIM JUIS HW3YyYEHHs] BCEX MOCIEAYIOMUX (U3HUKO-
MaTeMaTHYeCKUX KypcoB. JlaHHas IUCHMIUIMHA SIBISETCS OCHOBOOOPA3yIOMIEH [UIsl TONydeHUS
BBICIIETO 00OpPa30BaHMS.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuuBepcanbHble U(uin) o0ienpopeccHoHanbHbIe KOMIIETSHIINU:

Koa u HaumeHoBaHue Koa u HaMMeHOBaHMe HHIUKATOPA A0CTHKEHHUS
KOMIIETEeHI[HH KOMITETEHIH U

YK-111, 2, 3,4, 5, 6] — Criocoben 3-YK-111, 2, 3, 4, 5, 6] — 3uars: meToauku coopa u
OCYIIECTBIIATH MOUCK, KPUTHUYECKUI 00paboTk HHPOPMAIIMHU; aKTyaJIbHbIE POCCHIICKHE

aHaJIu3 U CUHTE3 MHpOpMaIH, 3apyOeKHbIe HICTOYHUKHU HHpOpMaIK B chepe
MIPUMEHSTh CUCTEMHBINA OIXOJ IS npodeCCHOHATIBHOM 1eATENbHOCTH; METOJI CHCTEMHOT'O
pellIeHns OCTaBIEHHBIX 3a7a4 aHamm3a

Y-VK-1[1, 2, 3,4, 5, 6] — YMeTh: NpUMECHSTh METOAUKH
noucka, coopa u 06paboTKH HH(OPMALIUK; OCYILIECTBIAThH
KPUTHYECCKHI aHAIIN3 U CUHTE3 HH()OpMAIUK, TOJYICHHOM U3
pasHBIX HCTOYHUKOB

B-VK-1[1, 2, 3, 4, 5, 6] — Bnagets: MeTojamu moucka, cbopa
1 00pabOTKH, KPUTUYECKOTO aHaIN3a U CUHTE3a
UHPOPMAIIUN; METOJUKON CUCTEMHOTO MOAX0/a IS
pEeIICHHS TOCTABICHHBIX 3a/1a4




YKE-1[1, 2, 3, 4, 5, 6] — Criocoben 3-YKE-1[1, 2, 3, 4, 5, 6] — 3HaTh: OCHOBHBIC 3aKOHbI

WCIIOIb30BaTh 3HAHUS €CTECTBCHHOHAYYHBIX JIUCIHILINH, METOIBI

€CTECTBCHHOHAYYHBIX JUCIUILINH, MaTeMaTHYECKOTO aHAJIN3a U MOJCTHPOBAHHUS,

[IPUMEHSATH METOJIBI TEOPETUYECKOTO M DKCIIEPUMEHTAIBHOIO HCCIIEI0BAHUS

MaTEMAaTHYECKOr0 aHaIN3a U V-VKE-1[1, 2, 3, 4, 5, 6] — yMeThb: UCTIO/Ib30BATH

MO/ICIIMPOBAHUS, TCOPETUYECKOTO U MaTeMaTHYECKUE METO/IbI B TCXHUYECKUX MTPHIOKCHHSX,

IKCICPUMCHTATIBHOTO HCCIICJIOBAHUSI  PACCUUTHIBATH OCHOBHBIC YMCIIOBBIC XapaKTEPUCTHKU

B [IOCTaBJIEHHBIX 3aJ1a4ax CIIy4aiiHBIX BEJHYHH, PEIIaTh OCHOBHBIC 3a1a4H
MaTeMaTHYECKOW CTATUCTUKH; PEIIATh TUITOBBIC PACUCTHBIC
3a1a4u

B-VKE-1[1, 2, 3, 4, 5, 6] — BiagieTh: MeTO1aMHU
MaTeMaTHYECKOTO aHAJIN3a U MOJACITHUPOBAHUS; METOAAMHU
peIlIeHus 33a]]a4 aHAIM3a | pacueTa XapaKTEPUCTUK
(UBUYECKUX CHCTEM, OCHOBHBIMH IIpHeMaMu 00paObOTKH
IKCIIEPUMEHTAIBHBIX TAHHBIX, METOAAMH PAOOTHI C
NPUKJIQIHBIMUA IPOTPAMMHBIMU TIPOJTYKTaMHU

4. BOCIIMTATEJIbHBINA IOTEHITAAJ JUCITATIIAHBI

HanpagJieHus/uesin BOCIUTAHUS 3anauu BocnuTaHus (KOx)

HHuTennexryaabHOE BOCIUTaHUE Co3znanue ycioBuil, o0ecreuynBaroIux,
(dbopMHUpOBaHUE KYJIBTYpbl YMCTBEHHOr0 Tpyaa (B11)

[Ipodeccuonanshoe u TpyaoBoe Bocnutanue —Co3laHue ycioBU, 00eCeUnBaIOIINX,
(dbopMUpOBaHUE TITyOOKOTO ITOHUMAHUS COUATBLHON
poiu mpodeccuu, MO3UTUBHON U aKTUBHON YCTaHOBKU
Ha [IEHHOCTH M30paHHOM CIeNaIbHOCTH,
OTBETCTBEHHOT'O OTHOIIEHUS K MPOo(ecCHOHAIbHOM
JesiTeNIbHOCTH, TpyAy (B14)

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJINHBI

Pa3znensl yueOHON AUCIMITIIUHBL, UX 00BEM, CPOKU U3Yy4eHHUS U (OPMbI KOHTPOJIS:
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3 Cemecmp

1 Yacts 1 1-8 16/24/0 25 K.p-8 3-VK-1,
V-VK-1,
B-YK-1,
3-VKE-1,




V-VKE-1,
B-VKE-1

2 Yacts 2

9-16 | 16/24/0 25

3-VK-1,
V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1

K.p-16

Hmoeo 3a 3 Cemecmp

32/48/0 50

KonTtpoJbHbie 50
Meponpusitusi 3a 3
Cemectp

6] 3-VK-1,
V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,
B-YKE-1

* — COKpaIlleHHOe HAaMMEHOBaHue (OPMbI KOHTPOJIS

*

(wn) sK3aMeH

* CyMMa MAaKCHMAJIbHBIX 0aJIoB JOJI2KHa OBITE paBHa 100 3a CCMCCTP, BKIKOYAd 3a4CT H

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYLICTO KOHTPOJIA U aTTECTAllUN pa3JCJIOB:

O0o3HaueHne

ITo1HOE HAMMeHOBaHUE

K.p

KonTponbnas pabota

€

DK3aMeH

KAJIEHIAPHBIN IIAH

Heneau

Tembl 3ansaTuii / Conepxanue

Jlek., | IIp./cem., | JIab.,
qac. qac. qac.

3 Cemecmp

32 48 0

1-8

Yacts 1

16 24 0

1-4

IIpocreiimme 00bIKHOBEHHBIE U PepeHnnaIbHbIC
YPaBHEHHUsI.

OcHOBHbBIE OHATHSL, OTHOCALIHECS K AU]depeHInanbHbIM
YPaBHEHUSAM: MOPSIOK YPaBHEHUS, PEILICHUE YPaBHEHUS,
MHTETpalbHas KpuBas, uHTerpai. 3agada Komm, HaganpHble
naHHble. DOpMyYIMPOBKA JOCTATOYHBIX YCIOBUN
CYLIECTBOBAHMS U €JMHCTBEHHOCTH pelieHus 3anaun Komm.
OOmuit u yacTHbINA uHTErpansl. IlpocTeiimue THIBI
YPaBHEHUH NIEPBOTO NOPsAJIKA, UHTETPUPYEMBIEC B
KBaJpaTypax: ypaBHEHUs C Pa3JeIsIOIUMHUCS IEPEMEHHBIMU,
OJIHOPOJIHBIE YPAaBHEHHUsI U NIPUBOIALIUECS K HUM, TUHEHHBIE
yYpaBHEHUs, ypaBHEHUS! bepHyIn, ypaBHEHUS B ITOJIHBIX
middepeHnmanax. Y paBHeHHUs IEPBOTO MOPsJIKa, HE
pa3peméHHbIE OTHOCUTENBHO IMPOU3BOJHON. Y paBHEHHUS
Jlarpanska u Knepo.

Bcero AYJAUTOPHBIX YaCOB

8 | 12 [0

Ownnaitg

0 0 0

CucreMbl JTHHEHBIX 00bIKHOBEHHBIX
au(pdepenunaJbHbIX ypaBHeHu.JInHeliHbIe

AU epeHInaTbHbIC YPABHEHHUS N-0I'0 MOPAIKA.
OCHOBHbBIE MOHSTHS, OTHOCSIITUECS K CUCTEMAM

Bcero ay1uTopHbIX 4acoB

8 | 12 Ik
Ounaiin
0 I Ik




OOBIKHOBEHHBIX AU(PepeHInanbHbIX YpaBHEHUI: TOPAIOK
CHCTEMBI, peIlieHHEe YpaBHEHHS, HOpMalbHas ()OpMa CHCTEMBI.

3amaua Komum i1 HOpMaabHOM CUCTEMbl, HaYaJIbHbIE JJAHHBIE.

@opMynHpoOBKa TOCTATOUYHBIX YCIOBUM CYILIECTBOBAHUS U
€MHCTBEHHOCTH pelleHus 3a1aun Komm 11t HopMalibHOM
cuctembl. O0111ee ¥ YaCTHOE PElIeHUs] HOPMAJIbHOU CUCTEMBI.
HopmanpHhas cuctema TMHEHHBIX TU(PepeHIHaTbHBIX
ypaBHEHUM, onieparopHas ¢popma 3anucu. CBOMCTBa pelieHUu
OJIHOPO/HOM JInHENHHON cuctemsbl. Onpenenurens BpoHckoro
CUCTEMBbI BEKTOp- QYHKIUH, ero cBoicTBa. DyHIaMeHTaIbHAs
cUCTeMa pelieHui, odmiee pemenue. CBOMCTBA pelIeHn
HOPMAaJIbHOW CHCTEMBI HEOTHOPOIHBIX JIUHEHUHBIX YPABHEHUM.
Meto Bapualiuy Ipou3BOJIbHBIX NOCTOSIHHBIX. [TocTpoenue
(GbyHIaMEHTaJIbHON CHCTEMBI PEHICHUI HOpMaJIbHOW CUCTEMBI
OJIHOPOJIHBIX JIMHEWHBIX YPABHEHUN C TOCTOSTHHBIMU
kod(purmeHTamu.

9-16

Yactb 2

16 24 0

9-12

JInneiinbie nudpepeHnuaibHble ypAaBHEHHS N-0T0
NopsiAKa.

JuddepennnanbHoe ypaBHEHHE N-TO MOPSAIKA: ONpeAeTIeHUuE
pelenus, noctaHoBka 3anada Komm. ®opmynupoBka
TEOpPEMBI CYIIECTBOBAHUS U eIMHCTBeHHOCTU. Ob11ee u
gacTtHOe penieHust. OOMIMiA ¥ YaCTHBIN HHTErpaibl. MeToIbl
MOHIKeHUs nopsaka. Jluneitnoe nuddepennuanbuoe
ypaBHEHHE N-T'O NOPSAKA U JIMHEHHBIN Tu(depeHInaTbHbIIT
oneparop n-ro nopsaka. CBONCTBA peIEHUI OJJTHOPOJHOTO
nuHerHoro ypaBHeHus. Onpenenurens BpoHCKOro cucreMbl
¢byHKuuH, ero cBoiicTBa. dyHIaMeHTalIbHAs CUCTEMA
pereHuit, odmiee pemenue. CBoMCTBa penieHUu
HEOJHOPOJHOI0 JIMHEHHOTO ypaBHEHU. MeTo Bapuanuu
MIPOM3BOJILHBIX NOCTOSIHHBIX. [locTpoenne pyHnaMeHTanbHON
CUCTEMBI pELIEHUN OJHOPOIHOIO TUHENHOTO YPAaBHEHUS N-TO
MOPAJIKA C TIOCTOSTHHBIMU KO3 UITUEHTAMH.
J10Ka3aTenbCTBO TEOPEMBI CYILIECTBOBAHUS U €IUHCTBEHHOCTH
pewenus 3anaun Komm nepBoro nopsijika, pa3pemeéHHoro
OTHOCHUTEJIBHOTO MTPOM3BOIHOM ( JIOKAJIbHAS TEOpEMA).
HenpepsiBHas 3aBUCUMOCTB peIIEHUs OT IapaMETPOB U
HA4aJIbHBIX JAHHBIX. 3aBUCUMOCTb IJ1aJIKOCTH PEIIEHUS
CUCTEMBI OT INIaJJIKOCTH ITPABOM YACTH.

Bcero AYJUTOPHBIX YaCOB

8 | 12 [0

Ownnaitg

0 0 0

13-16

BapuannonHoe ucyucienme

Huddepenunpyemocts pyHkuroHana. llepsas Bapuanus
¢dbynkunonana. JkcrpeMyM (yHkimonana. HeoOxomaumoe
yCIIOBHE KCTpeMyMa (DyHKIIMOHANA C 3aKPEIIEHHbIMU
koHIamMu. OCHOBHasl JIEMMa BapHallMOHHOTO UCUUCIIEHHUS U €€
cieacteue. BapnannonHas 3ajaua Ha SKCTpEMYM
(GyHKIIMOHAJA ¢ 3aKPETJICHHBIMHU KOHIIAMU. 3a/1a4a 0
OpaxucToxpoHe. BananmonHas 3aaua Ha SKCTpEMyM
(GyHKIIMOHATA ¢ OJJHUM 3aKpPEIUIEHHBIM M OJIHUM CBOOOHBIM
KOHIIOM. DKCTpeMyM (YyHKIIMOHAJA, 3aBUCSILETO OT BEKTOP-
¢byHKIMN. DKCTpeMyM (YHKIMOHAJA, 3aBUCSILETO OT
(GYHKIIUHM U €e TPOU3BOIHBIX MOPSI/IKA BBIIIE IEPBOTO.
OKcTpeMyM (DYHKIIMOHAIA, 3aBUCSIIErO OT ()YHKIIMH MHOTHX

Bcero AYJUTOPHBIX YaCOB

8 | 12 [0
Ownnaitg
0 0 0




IepeMEeHHbIX. BapuannonHas 3a1ada Ha yCIOBHBIM
sKkcTpeMyM. Bropas Bapuanus ¢pyakuuonana. Heooxomumeie
YCIIOBUSI CJIA00T0 dKCTpeMyMa (DYHKIIMOHATIA C
3aKperIeHHbIMU KOHIIaMH. JlocTaTo4HbIe yCI0BUs c1aboro
SKCTpeMyMa (PYHKIMOHAJA C 3aKPETJICHHBIMHA KOHIIAMHU.
Oynkiusa BeliepmTpacca. JlocraTtouHble yCI0BUS CHIIBHOTO
JKCTpEMyMa

(yHKIIMOHAJIA C 3aKPETNICHHBIMUA KOHIIAMHU.

CoxkpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUIA:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

oK DJIEKTPOHHBIN KypC

IIM ITonTHOTEKCTOBBIN MaTepual

11JI ITonmHOTEKCTOBBIE TEKIINHU

BM Buneo-marepuansl

AM Aynuo-marepuansl

IIp3 [Ipe3enTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC VHTEepaKTUBHBINA CANUT

TEMBbI IPAKTUYECKUX 3AHATUNA

Henean | Tembl 3ansaTuii / Conepxxanue
3 Cemecmp

1-5 OO0bikHOBeHHbIE U pepeHINATbHbIE YPABHEHHUS IIEPBOI0 MOPSIKA
VYpaBHEHUSI ¢ pa3AeIAIOMIMMUCS IEPEMEHHBIMU U CBOAsIMECS K HUM. OTHOPOIHbIE
YPaBHEHUS U CBOJSAIIMECS K HUM. JIMHEHHbIE YpaBHEHHMS IEPBOTO MOPAAKA. Y PaBHEHUS
bepuynnu u Pukkatu. YpaBHeHUs B MOJHBIX 1uddepeHanax, MHTerpupyromui
MHOUTENb. Y paBHEHHMS IIEPBOTO MOPAAKA, HE PA3PEIICHHBIE OTHOCUTEIBHO IPOU3BOJIHOM.
VYpaBuenus Jlarpanxka u Knepo. uddepennnanbhbpie ypaBHEHHS N-Iro HOPsiIKa,
paspemiaeMble B KBaIpaTypax M JOMYCKAIOIIME IOHWKEHHUE MOPSAKA.

6-8 Cucrembl O/1Y nepBoro nopsigka
JIuHelHbIe OJHOPOIHBIE CUCTEMBI C IOCTOSTHHBIMU KO3 puienTamMu. JInHelHble
OJTHOPOJIHBIE CUCTEMBI C TOCTOSIHHBIMU K03(ppuiimenTamu (caydaid KpaTHbIX COOCTBEHHBIX
3HaueHui ). JIMHEHHBIE HEOTHOPOAHBIE CUCTEMBI C TIOCTOSIHHBIMU Kod(purmentamu. Meton
HEOIpeIeJIEHHBIX KO PHUIIMEHTOB.
JIuHelHbIe HEOAHOPOIHBIE CUCTEMBI C IIOCTOSIHHBIMU K03 puiiieHTaMu. Metos Bapuaumn
MIOCTOSIHHBIX.

9-10 OO0bikHOBeHHBbIE MM PepeHIHATBHBIEC YPABHEHHS N-0r0 MOPSAAKA
JInnelHbIe OJHOPOAHBIE U HEOAHOPOAHBIE YPABHEHUS N-0r0 MOPSAAKA C IOCTOSHHBIMU
koa¢pdunmenTamu. JInHeHble HEOJHOPOIHBIE YPABHEHHUS C TIOCTOSITHHBIMU
ko3 uurenTaMu. MeTo1 Bapualiy NOCTOSHHBIX. JIMHEHHbIE YpaBHEHUS C IEPEMEHHBIMU
koa¢pdunmenTamu. YpaBHeHus Dilnepa.
HMHTerpupoBanye ypaBHEHUN € TOMOIIBIO CTEIIEHHBIX PSAIOB.

11-16 | BapuauuoHHOe HCUHCIIEHHE

®OynkimoHansl. Bapuanuu QyHKIIMOHANOB. DKCTpeMain (PyHKIIMOHAIOB. DKCTPEMYM
(GyHKIIMOHAJA C OTHUM 3aKpPEIJICHHBIM U IPYTUM CBOOOIHBIM KOHIIAMHU.

OkerpeMany (yHKIIMOHAIIOB, 3aBUCSIINX OT BEKTOP-(QYHKIMHA. DKCTpeMaln
(YHKIIMOHAJIOB, 3aBUCSIIUX OT GYHKIUI U UX MPOU3BOIHBIX MOPSIKA BhIIIE IIEPBOTO, a
TaKXe, 3aBUCSAIIMX OT (PYHKIIMI MHOTUX NEPEMEHHBIX. Y CJIOBHBINA AKCTPEMYM.




Heo6xoaumoe ycnosue Jlexanapa. Bropas Bapuanus ¢pynkiuonana. Heobxoaumoe
ycnosue Skoou. @ynkius Beitepmtpacca. JloctaTounble yCI0BUS CUIIBHOTO SKCTPEMyMa.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[lpu peanuzanuu NpOrpaMMbl TUCHMIUIMHBI 3aHATHS TPOBOAATCA B (QopMe JEKIUH |
IIPAKTUYECKUX 3aHATHH. J[7I KOHTPOJIS yCBOEHHs CTYAEHTOM pas3ZeiloB JAaHHOIO Kypca IIUPOKO
UCIOJIb3YIOTCSl TECTOBBIE TEXHOJOTHH, TO €CTh CHELUAIbHbIN OaHK BOIPOCOB B OTKPBITOH M 3aKPBITON
¢dopme, OTBEThl Ha KOTOpbIE IO3BOJSIIOT CYIUThb 00 YCBOEHHMH CTYAEHTOM JaHHOIO Kypca.
CamocrosarenbHass paboTa CTYJEHTOB IOApa3yMeBaeT 104 CO0O0H mpopabOTKy JIEKLIHOHHOTO
MaTepuanga ¢ MHCIOIb30BAaHUEM PEKOMEHIYyeMOW Jsmreparypbl. IIpennonaraercss HCIONb30BaHHE
COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUN: PACChUIKA 3a/IaHUI C HCIOIB30BAHUEM KOMITBIOTEPHOM
IIpOrpaMMbl 00y4YEeHHMsI, B KOTOPOH TaKKe MpeaIaraeTcsi Kypc JIEKIHUM U pa300p NpakTUYECKUX 3a/1ad.

7. ®OHJI OHEHOYHbIX CPEIACTB

@OHJ1 OLIEHOYHBIX CPEACTB 10 TUCLUUIUIMHE 00ecreunBaeT IPOBEPKY OCBOCHUS IIIIAHUPYEMBbIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETo,
PYOEKHOTO U IPOMEXKYTOYHOTO KOHTPOJIS IO JUCIUILTUHE.

CBs3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSAMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
MpeJiCTaBjeHa B CIEAYIOLIEH Ta0nuile:

Komnerenuus HNHaukaTopbl 0CBOEHHS ATTecTallHOHHOE MEepPONpHUsiTHE
(KI1 1)
YK-1 3-YK-1 3, K.p-8, K.p-16
V-VK-1 3, k.p-8, k.p-16
B-VK-1 3, K.p-8, K.p-16
YKE-1 3-VKE-1 3, k.p-8, k.p-16
Y-VKE-1 3, k.p-8, k.p-16
B-YKE-1 9, k.p-8, k.p-16

Ikaabl OeHKH 00pa30BaTeIbHBIX JOCTHXKEHHI

[IIxama ka)xaoro KOHTPOJIBHOI'O MCPOIPUATUA JIC)KUT B IPEACIaAX OT 0 A0 YCTAHOBJICHHOT'O
MaKCHMaJIbHOTO 0Oajljla BKIIOYHUTEILHO. MToroBas arrecTaius 10 JUCHUIINIIMHEC OLCHUBACTCA 110 100-
OaJNIbHOM IIKaJe U MNpEaACTaBIIACT coboit CYMMY 68.J'IHOB, 3apa60TaHHHX CTYACHTOM IIPpH BbIITOJIHCHHUU
3aJaHuM B paMKax TCKYIICTO U NPOMCIKYTOYHOT'O KOHTPOJIA.

Ntorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIAEAYIOMIEH IIKATIOM:

Cymma Onenka no 4-x 0a/VILHOH IIKaJIe OTMeTKa 0 3a4eTe Onenka
0aJ1J10B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouioy C
20-74 «3aumenoy
D
65-69 3 — «ooenemso
60-64 y PUMETLHOY E




| Huxe 60 ‘ 2 — «Hey0081emBOPUMENLHOY ‘ «He 3aUmeHo» ‘ F ‘

OrneHka «OTIIMYHO» COOTBETCTBYET INIyOOKOMY M IMTPOYHOMY OCBOCHHIO MaTepualia IporpaMMBl
o0yyJaroImumcsi, KOTOPbIM MOCIEeI0BATENbHO, YETKO U JIOTMYECKH CTPOMHO H3J1araeT CBOU OTBETHI,
YMEET TECHO YBA3bIBATh TEOPHIO C MPAKTHUKOW, HCIOIb3YET B OTBETAX MaTepHalbl MOHOrpadudecKoi
JIUTEpaTyphl.

OHCHKa (XOpOo1Io» COOTBETCTBYCT TBEPAbIM 3HAHUAM MaTcpHalia 06y‘IaIOH_II/IMC${, KOTOpBIﬁ
rpaMOTHO U, I10 CYICCTBY, U3JIaracT CBOU OTBCTLI, HC NOIMYCKasa CYIICCTBCHHBIX HETOYHOCTEH.

OneHka «yJIOBIETBOPUTEIHHO» COOTBETCTBYET 0a30BOMY YpPOBHIO OCBOCHHMS Marepuaia
oOyJaromumcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepual, HO HE YCBOEHBI €ro JIeTaliH, B OTBETax
MPUCYTCTBYIOT HETOYHOCTH, HEJOCTATOYHO MpaBUJIbHbIE (DOPMYIUPOBKH, HAPYIIEHUS JOTHYECKOU
[10CJIEZI0BATEIBHOCTH.

OTMETKa «3a4TECHOY COOTBCTCTBYCT, KaK MUHUMYM, 6a3OBOMy YPOBHIO OCBOCHUA MaTcpUalia
nporpamMmmsbl, IIpH KOTOPOM o6yqa}0m1/117lc;1 BJI1aaCCT HeO6XOI[I/IMLIMI/I SHAHUAMHU, YMCHUIMU U
HaBbIKaMH, YMCECT INPUMCHATH TCOPCTUUCCKHUC IIOJIOXKCHUSA JIA PCHICHUS THIIOBBIX ITPAKTHYCCKUX
3aaa4.

O1eHKY «HEYAOBIETBOPUTEIBHO» / OTMETKY «HE 3a4TEHO» MOIy4YaeT 00y4arouIuiics, KOTOPHIi
HE 3HaeT 3HAYUTENIbHOI YacTH MaTepuaia MporpamMmbl, JOMYCKAET B OTBETAX CYIIECTBEHHBIC OMINOKH,
HE BBITIOJIHWII BCE 00s3aTeNbHBIC 3aJaHus, NMPEeIyCMOTpeHHbIe Mporpammoil. Kak mpaBuio, Takue
oOyuaroluecs: He MOTYT MPOJOJIKUTE 00yueHue 0e3 TOMOTHUTEIbHBIX 3aHATHH.

8.  YUEBHO-METOJMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOI JUCLHUATLINHBI

OCHOBHAA JIMTEPATYPA:

1. DU K 93 Kypc mareMaTuku JJisi TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuit Y. 3
Huddepennnanbable ypaBHEHUS. Y paBHEHUsI MaTeMaThuyeckoil pusuku. Teopust ontumuzanuy, , : ,

2022

2. 91 C18 Mertoabl penieHus TuHEHHBIX AU} epeHIInalIbHbIX YPaBHEHUH U CUCTEM C MIOCTOSHHBIMU
koaddunmentamu : , Cangakos E.b., I'opaees FO.H., Mocksa: HUSY MU®DU, 2013

3. OU T 80 OObIkHOBEHHBIE AU PepeHInanbHbIe YPaBHEHUS U METOIbI UX petieHus . Psabl.
DeMeHTHI BapUallMOHHOTO UCUYHCIEHUS : yueOHoe nocodue ams By30B, Tpyxan A. A., Oropo/iHuKoBa
T. B., Cankt-Ilerepbypr: Jlans, 2020

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. DU 11 48 TuddepenumanbHble ypaBHEHUsI HAa TeOMETpHUUECKUX rpadax : yueOHoe mocodue,
[Tokopnsii 0. B., Ilenxkun O. M., IIpsaues B. JI., MockBa: ®u3zmaraut, 2005

I[MTPOT'PAMMHOE OBECITEYEHHUE:



CrenmanbHOe MporpaMMHoOe obecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHWYECKOE OBECIEYEHME YYEBHOW
TACIATITAHBI

CrnenuaipHOE MaTepHaIbHO-TEXHHUECKOE 0OecIieueHre He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JUIA CTYAEHTOB

1.1. Meronnyeckue peKOMEHIAMH JUIsl YCBOCHHSI TEOPETUYECKOrO Kypca

OcCHOBHOH 11€JIbI0 00Y4YEHHMSI CTYJIEHTOB MAaT€MaTHYECKUM JUMCUUIUIMHAM SIBJISIETCSl pa3BUTHE
JIOTUYECKOTO0 M QJITOPUTMHUYECKOI'O MBIIUICHUS, MOBBILIEHHE YPOBHS MaTeMAaTUYECKOM KYJIbTYpBI,
pa3BUTHE HABBIKOB CAMOCTOSITEILHON PaOOTHI.

Jns noctuxkeHus Leneil oOydyeHus ImporpaMMa Kypca M CEMECTPOBBIM KalleHIapHbIM IJ1aH
COCTaBJIEHBI TAK, YTO TEMBbI MPAKTHUYECKUX 3aHATHH CIELYIOT 32 TEMaMH JEKLHWH, U OHU JOCTYIIHBI
KaX/I0My CTYACHTY Ha caiite yHuBepcuTera. UToOBl XOpOIIO MOATOTOBUTHCA K CEMHHAPCKOMY
3aHATHUI0, HEOOXOIUMO, IPEXK/IEe BCEro, NpopadboTarh JIEKIMOHHBIA MaTepuail. i 3Toro o6s3areiabHO
Ha/I0 KOHCIIEKTUPOBaTh YUEOHUK, HEIIOHATHBIC BONPOCH! HY)KHO Pa3bsACHATH y mnpenojasarens. [lpu
popaboTKe MaTepuasa MoJIe3HO IMOJIb30BAThCA PA3HBIMHU YUCOHHKAMHU, M €CJIM KOHCIIEKT BEAETCS T10
BCEM TeMaM JUCUUIUIMHBI, TO TpPU TOATOTOBKE K MTOrOBOMY KOHTPOJIIO JOCTaTOYHO OyJneT
COOCTBEHHOT'O KOHCIIEKTA.

[Tocne Toro, kak Bel Hay4dwiuch AaBaTh onpezesneHus, GopMyIupoBaTh aKCHOMBI, JEMMbI U
TeopeMbl (MaTeMaTHYECKU MPAaBUIBHO U TPAMMATHYECKU BEPHO), MOXKHO CUMTATh M3Y4YE€HHUE JTAHHOTO
pas3zena 3akoHYeHHbIM. Hudero, BkiIo4as BaKHEWIIME BBIBOJIbI, ONpeseNeHust U (GOpMYIHPOBKH, HE
Ha/I0 YYUTh Hau3ycTh, T€M OoJjee J0Ka3aTesbCTBAa pa3HbIX yTBepkIeHMH. [Ipu HeobOXxommmocTu
MOHATHIN U 3aKPETUIEHHBIM MaTEpHUall Bbl CMOYKETE JIETKO BCTIOMHHUTb.

1.2. Meronnyeckue peKoMeHAaluH ISl TOATOTOBKH K MPAKTUYECKUM 3aHATHSAM

Ha cemunapax, kak NpaBHJIO, pacCCMaTPUBAIOTCS BOIPOCH! U 3a/a4M, JAIOLIME BO3MOXKHOCTb
Ooee ri1y0oKO MOCTUYb U3ydaeMblil paszzen Kypca. Bo BpeMsi ceMHHapCKuX 3aHATUH ydaT MpaBUIIbHO
CTaBUTh M pellaTh 33Ja4u, a TaK)Ke aHAJTM3UpoBaTh UX peueHus. [1o Teme, npoiiieHHON Ha ceMHUHape,
JalTcad  3a7ayd  JuIs  CaMOCTOSITENIbHOW paboThl. YCBOGHHWE TEMBbl BO MHOIOM 3aBHCHT OT
OCMBICJIEHHOT'O BBITIOJTHEHUS] CAMOCTOSITEIbHOM paboThI.

[Tpu pemieHnM 3a1a4 NpexJie BCEro HEOOXOIMMO XOPOIIO BHUKHYTh B CYTh 3aJlaHMsl, 3alUCaTh
KpaTko ee ycioBue. Eciau mo3Bossier xapakrep 3a7aui, 00sS3aTeNIbHO ClIeNaTh PUCYHOK, MOSCHSIOIINN
€€ CYLIHOCTh. 3a PEeIKMM HCKIIIOUCHHMEM, KaXkJas 3ajada JOoJKHA ObITh CHauyaja pelleHa B o0leM
BU/JIE, T.€. B OYKBEHHBIX 0003HAYEHHUSIX.

Pemenune 3amaun npuHeceT HauOONBIIYIO MOJIb3Y TOJIBKO B TOM ClIydae, KOrja o00ydarouuiics
PELIUT €€ CaMOCTOATENBbHO. PemnTh 3agady 06e3 MOMOIIM 4acTo HE BCEr/a YAAeTcsi, HO TEM HEe MEHee
MONBITKYA HANTH PEIICHNUE PA3BUBAIOT MBIIIJIEHUE U YKPEIUISIOT BOJIIO.



2. IIpaBa 1 00513aHHOCTH CTYJICHTa YHUBEPCUTETA!

2.1. CTyneHT uMeeT Ipaso:

1). Ha MOMy4YeHUEe OTBETOB HA MHTEPECYIOIIME €r0 BOMPOCHI MO0 M3y4aeMOW AUCHHUILIMHE OT
MPero1aBaTessi, BEAYLIETO 3aHATHUS;

2). Ha KOHCYJIbTAIMIO MO TEOPUU HM3y4aeMOW IUCLUMIUIMHBI B TEUYEHHE CEMecTpa U Iepen
AK3aMEHOM.

2.2. CtyneHT o0s13aH:

1). perymsipHO MocemaTh JCKIMA M CEMHHApBI, paboTaTh Ha MNPAKTUYECKUX 3aHITHSX,
BBINOJIHATE BCE TEKYIIHE CAMOCTOSATEIBHBIC PA0OTHI 110 U3y4aeMOW JUCIUILINHE,

2). IpONTH aTTECTALMIO 10 BCEM pa3jieiaM JaHHOM TUCIUIUINHBI;

3). B KOHIIe ceMmecTpa cIaTb TEOPETUYECKHH HK3aMEH MJIHM 3aueT IO COOTBETCTBYIOIICH
TUCLUTUINHE.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEA

1. OcHOBHBIE MPUHIMIIBI 00yUEHHS] MAaTEMATHYECKUM AUCLHUILIMHAM

1.1. OcHOBHas 1eb OOY4YEHUs — HAyYUTh CTYJEHTOB JIOTMYECKH MBICIMTD; [MO3HAKOMHUTH C
aKCMOMAaMM B MAaTEMaTHKE U METOJAaMH J0Ka3aTelbCTBA PAa3JIMYHOIO POAA YTBEP)KIEHUH; HAYy4UTh
IPUMEHSATH [OJyYEHHbIE TEOPETUYECKHE 3HAHUS K PEIICHUI0 MaTeMaTU4YecKuX M (pu3nueckux 3anad.
Taxke cTyAeHTbI TOJKHBI OBJa/eTh METOJIaMU PELIEHUS, INIAHUPOBAaHUS, MOJEINPOBAHMs, aHAIN3a,
CHHTE3a B MaTeMaTHKe I UCTIOIb30BaHUS HX B AIbHEHIIEH MpodecCHOHANBHOM eI TeIbHOCTH.

1.2. BocnurarenbHast 1enp oOydeHus — (opMHpOBaHHE HANpaBICHHOCTH M HHTEpeca K
MIOCTH)KEHUIO y4yeOHoro matepuana. HeoOxonumo pa3BuBaTh B CTyJIEHTaxX BOJIEBBbIE KadecTBa U
TpyAoIo0ue, CTpeMIIEHHE K CaMOCOBEPLIEHCTBOBAHMUIO.

1.3. OOyueHnue He T0JKHO OBITh MaccUBHBIM. [IpenonaBaTens JOHKEH MHTEPECOBATHCS, KaK y
CTY/IGHTOB IPOJBUTaeTCs pelleHHe IMOCTABICHHBIX 3ajiay, M, MPU HEO0OXOAWMOCTH, OPraHH30BaTh
pa3bop Hanbosiee TPYAHBIX U3 HUX.

1.4. HeoOxoaumo cTpouTh oOyueHHE TaK, YTOObI B OBJIAZICHUU MaTepHalloM OCHOBHYIO POJib
urpaja namsTh JIOTUYecKas, a He (opMaabHas. 3allOMUHAHKUE JIOJKHO JIOCTUraThCsl Yepe3 IIyO0oKoe
MMOHUMAaHHUE, a HE Yepe3 «3yOpPeKKy».

1.5. Baxuslii (pakTop ycrneurHocTu 00y4eHHs] — B3aMMOOTHOILIEHUSI MEK/y MPENoiaBaTeaeM U
CTYJEHTaMH Ha OCHOBE YBa)KE€HUS U 100pOKeTaTeIbHON TpeOOBaTEIbHOCTH.

1.6. Heo6xouM perysisipHblii KOHTPOJIb 32 pabOTOM CTY/I€HTOB, IPOBEPKA KOHCIIEKTA JIEKIUI.

2. MeToaudeckre peKOMEHIAlUY IPENOAABATENAM, YATAIOLUIUM JIEKIIUN

2.1. Jlekuust — yCcTHOE NOCIEA0BATENBHOE M3JI0KEHNE U3YYaeMOI0 MaTepuasia, COCTOALIEE U3
CBSI3aHHBIX MEXIY CO0OM yacTell: BCTyIJIEHNE, BBO/IHAS YaCTh, OCHOBHAS YacTh, 3aKJIIOUEHUE.

[Tpu ureHun nexuuit He0oOXOIUMO MPUIEPKUBATHCS KAJIEHJAPHOTO I1aHa, pa3paboTaHHOrO Ha
Kadeape 1Mo JaHHOW TUCIUTUTHHE.

2.2. JlexTtop HNOMKEH OTCIEKHMBATh XOJ MPOBEACHUS IPAKTUUECKHX 3aHATUU 10 JaHHOU
TMCLUIUIMHE, TIPOBOANTH KOPPEKIHIO MJIaHa CEMUHAPCKUX 3aHATUH MO YMTAEMOMY KYypCy, YTOOBI Te
IIpenojaBaTesy, KOTOpble BEAYT NMPAKTUYECKUE 3aHATUS B IpyNnax JAaHHOIO MOTOKA 3HAJIM, Kakue
TEMBI IPOYUTAHBI, @ KAKUE €I1IE HET.

3. MeTtonnueckre peKOMEHJAUK MPENO0IaBaTENsAM, YATAIOUIUM JIEKIIUN BIEPBBIE



3.1. Ilporecc MOATOTOBKY JICKIIUHU CIIEyeT HayaTh C MOA00pa MaTepuaia, aajee HeoOX0IMMO
MOATOTOBUTh IJIAH M KOHCHEKT JIEKIMH, a 3aTeM CaMOCTOSTEIbHO TpojaeNaTh HeoOXOoauMbIe
MaTeMaTUYeCKue BbIKJIAKU. HakanyHe JTHS 3aHATHI HAJ0 TOBTOPUTH MOATOTOBJIECHHbBIN JIEKIIMOHHBIN
Marepuall, a cpas3y Mociie 3aBEpIICHHS 3aHATHSI — HAYaTh TOTOBUTHCA K CIEAYIOLIEMY.

3.2. XKenateabHO MPUAEPKUBATHCS CIEAYIONICH TEXHUKU YTEHUA JIeKUMU. B Hauvane nekuuu
HaJ0 aKTyaJIM3UpOBaTh B MAMATH CIIyIIaTelIed MPOMJACHHBIA MaTepHal, 3aTeM J1aTh KpaTKui 0030p
Marepuaia IpeacTosIIero 3aHaTrus. YuTas JeKIuio, Hy>)KHO BCe BpeMs 3a00TUTHCSI O TOM, YTOOBI pedb
OblJ1a BBIPA3UTEIBHOM, BBIICPKAHHOM B JWHAMHYHOM TEMIIe, HO IIPU ATOM COJEp)Kalla IMay3bl U
aKIICHTHl HAa BaXHBIX acmekTax Tembl. [IpW u3JI0KeHMH y4eOHOro Marepuaiga HeoOXOaMMO
MCIOJIb30BATh MIPUHIIUI HATJISAHOCTH ISt O0JIeTYCHHS BOCIIPHUSITHS HH()OPMALIUU CTYICHTAMH.

3.3. Jlekuuu MOJHKHBI OBITH SMOILMOHAJIBHO OKpalleHHbIMU. Hano craparbesi mog4epKUBaTh
JIOTUKY PAacCyXJCHUW MpU J0KA3aTEJIbCTBAX TEX WM HHBIX YTBEPXKIACHUM, MpUydas CTYIAEHTOB K
JIOTUYECKOMY MBINUICHHIO. JIGKTOp JOJDKEeH HM3arath y4eOHBIH MaTepual MocCieA0BaTeIbHO, CTPOrO
MPUJICPKUBASICh JIaHA.

3.4. HeobxoauMmo pa3bsCHUTH CTYACHTaM, YTO JIEKUHA MU Y4eOHUK HE IyOIupyroT, a
JOMONHSIOT Apyr napyra. CrTyaeHTaM HEOOXOAMMO TIOJb30BAaThCsl yUYEOHHKAMU IPH OCBOCHUU
y4eOHOro MaTepuasa JUCIUILUIUHEL.

4. Meronnyeckue peKOMEHAANU [IPENnogaBaTesisiM, BEAYIIUM IPAKTUIECKUE 3aHATHS

4.1. CeMuHapsl — rpynmoBasi popma 3aHATUH MPU aAKTUBHOM YYACTHH CTYACHTOB JUISI TPOBEPKH
3HaHUMU.

4.2. CeMuHapcKue 3aHATHS IPOBOJISATCS COTJIACHO IIJIaHY JUCLUILIMHBIL.

4.3. OcHoBHas 3ajaya IpPerojaBaTesii COCTOMT B TOM, YTOOBI CTYIEHT pEryJspHO H
MHTEHCUBHO paboTa Ha/l TEOpHEN U BBIIOIHSII CAMOCTOSITEIbHbIE PaOOTHI.

4.4. B Hayasne 3aHATUS HAJ0 OCYIIECTBIATH KOHTPOJIb BBIOJHEHUS CAMOCTOSITEIBLHON padoThI
CTY/IEHTaMHM, YTOOBI MOHSATH, HACKOJIBKO TPYIHOM OHa OblJa M KaK YCBOEH MpPEAbLIYLIMI MaTepual.
[Ipu HEOOXOIMMOCTH HYKHO pa3o0paTh Hauboee TpyJHbIE 3aJa4l COBMECTHO.

4.5. Kaxzapli mnpenogaBaTeNlb JODKEH COIJIaCOBBIBATH C JIEKTOPOM JIaTy IPOBEACHUS
UTOTOBOTO KOHTpPOJIsSl. Pe3ynbTarhl BBINOJHEHUS KOHTPOJBHBIX pabOT JOJKHBI OBITH OOBSBICHBI
CTYZEHTaM, a TaKXe [M0Ka3aHbl caMH pabOThl U OOBSICHEHBI T€ OMIMOKH, KOTOPhIE OHU JTOTYCTHIIH.

4.6. Kaxnplii mpernojaBaTenb 00s3aH CBOEBPEMEHHO I10/1aBaTh CBEACHUS O IMOCEIAEMOCTH
IIPAKTUYECKUX 3aHATHUH M O pe3ynbTarax INPOBOJUMOrO KOHTPOJISI 3HaHMHW B CHUCTEME Ha caiite
eis.mephi.ru.

ABTOP(BI):

NBanoBa TarbsiHa MuxaiinioBHa, K.(.-M.H., JOIEHT



