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Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

IIpeacenarens YMC
2026 .

Pabouast nporpamMma nepecMoTpeHa, 00CYyKaeHa U 0100peHa JUis
ucnojHerus B 2026-2027 yueOHOM roay Ha 3aceaaHuu Kadeapsl
Boicuieit MaTeMaTHKH

IIpotokom or 2026T. Ne
3aB. kadenpoii k.¢.-m.H, noueHT ['onuaposa 1.B.

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

IIpencematens YMC
2027 1.

PaGouas nporpamma nepecMoTpeHa, 00CyKeHa 1 0100peHa JUIs
ucnosHenus B 2027-2028 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
Boicuieit MaTeMaTHKH

IIpotokom oT 2027r. Ne
3aB. kadenpoii k.¢.-m.H, noueHT ['onuaposa 1.B.

BuzupoBanue PIIJI nis ucnoiHeHusi B ouepeHOM yueOHOM Toay

IIpencematenrs YMC
2028 1.

PaGouas nporpamma nepecMoTpeHa, 00CyeHa 1 0100peHa JUIst
ucnosHeHus B 2028-2029 yueOHOM roay Ha 3aceqaHuu Kadeapsl
Bricmieit MmaTeMaTHKH

[Ipotokon ot 2028 r. Ne

3aB. kadenpoii k.d.-M.H, qoueHT ['oHUapoBa I.B.

Buzuposanue PII/] nis ucnmoiHeHus1 B 04epetHOM Y4eOHOM IOy

IIpencenarens YMC
2029 1.

Pabouast nporpamMma nepecMoTpeHa, 00CyXIeHa U 0100peHa IS
ucnosnHeHus B 2029-2030 yueOHOM To/y Ha 3aceqaHuu Kadeapsl
Beicmieii MaTeMaTHKH

[Ipotokomor 2029r. Ne
3aB. kadenpoii k.¢.-M.H, noueHT ['onuaposa 1.B.



1. HIEJIX OCBOEHMA JUCHUTIINHBI

11

Henb aucnuruiunel "AuddepeHipanbable ypaBHEHUA" - OCBOEHHUE CTYJEHTaMH OCHOBHBIX ITOHATUN TEOPUU
OOBIKHOBEHHBIX AU depeHIMaNbHbIX YpaBHEHUH, OCBOEHIE METOJOB HUHTEIpUPOBaHUs U hepeHIIaNbHbIX YPABHEHUH
HEepPBOTO M BEICIINX MOPSAAKOB, THHEHHBIX cucTeM U depeHnnaabHbIX YpaBHEHHH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

ukn

(pa3men) OOIT: F1.0.2

2.1

TpeGoBaHus K NpeABAPHUTE]bHOI NOAT0TOBKe 00y4Yal0Ierocs:

2.11

W3yueHre TUCHUILIMHBI 0a3UpyeTcs Ha 3HAHUSX, MOJIYYSHHBIX 13 KypcoB: «Marematuueckuii ananu3y» u «JIuHeiHas
anreOpa 1 aHAITUTUYECKasi TEOMETPHUS.

2.2

Ill/ICIII([HJII/IHLI U IIPAKTUKH, IJIl KOTOPBIX 0CBOCHHE JAHHOM TUCUMIIJIMHBI (MO)Iy.]'lfl) HeOGXO}lI/IMO Kak
npeaumecTreyruiee:

221

Teopwust BeposiTHOCTE 1 MaTEMaTHYECKasi CTATUCTUKA

222

OneKTpoHUKa

3. KOMIIETEHIIH OBYYAIOINEI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIITUTIIMHBI
MOoAyJist)

OIIK-1: Cnoco6eH Hcnoib30BaTh MOJIOKEHHU S, 3AKOHbI 1 ME€TOAbI €CTECCTBEHHBIX HAYK H MATEMATUKHU 1JIS1 PEHICHUA 3aa4
HHWeHepHOﬁ JACATECJIbHOCTH

3HaTh:

ypOBeHL 1 | (pyHI[aMCHTaJ'II)HI)IC 3aKOHBI IPUPOAbI © OCHOBHBIC (1)I/I3I/I‘IGCKI/I€ U MaTCMAaTUYCCKHUEC 3aKOHbI

Ymerth:
Yposens 1 MPUMEHATH PU3MYECKHE 3aKOHBI U MATEMaTHYECKUE METO/IbI JIJIsl PELICHUS 33/1a4 TEOPETUYECKOTO U MPHUKIIAJTHOTO
Xapakrepa
Baagern:
Yposens 1 HaBBIKaMH HCIIOJIb30BaHUs 3HAHUH (PU3UKU U MATEMATHKU IPU PEIICHUH MPAKTHYECKHX 3a/1a4

B pe3yabTaTe 0cBOCHMS AMCUMIIJIMHBI 00yYaKOIIMiica 0KeH

3.1

3HaTh:

3.11

OCHOBHBIE OHSATUS, OIPeAeNICHUs, (HOPMYJIIBI U TEOPEMBI 0 U PepeHINaTbHBIX YPAaBHEHUAX U CUCTEMaX
i epeHIIatbHBIX YPaBHEHUSX, THITBI TU(P(GepeHIHaIbHbIX YpaBHEHHH.

3.2

YMeTh:

3.2.1

au

(bdepeHIManbHbIX YpaBHEHHH.

COCTaBIATh AU hepeHIaIbHbIE YPAaBHEHNS, HHTETpUPOBaTh Jud(hepeHIIaIbHbIe YPAaBHEHHS IEPBOTO U BBICIINX
HOPSAKOB, HAXOAUTH OOIIME U YaCTHBIE penieHus AudpepeHIMaIbHbIX YpaBHEHHH IEPBOTO U BBICIINX MOPSIIKOB M CHCTEM

3.3

Baagern:

3.3.1

MeToJaMu pelleHui TuddepeHnnanbHeIX ypaBHEHNH; HaBbIKAMU UCIIOJIB30BAaHUSI MATEMaTHUECKOT0 annapaTa s
pelleHys NPUKIaIHbIX 33134, IPUMEHATH IOJy4EHHbBIE 3HAHUS Ha NIPAKTHKE.

4. CTPYKTYPA H COJAEP KAHUE TUCIUIIJIMHBI (MOYJIST)

Kon
3AHATUA

HaumeHoBaHMe pa3aeioB U
TeM /BUJI 3aHATHS/

Cemectp /
Kvpe

Yacos

Komneren-
107054

JlutepaTtypa

Hnte
PAKT.

p.
TOJT.

Ilpumeuyanne

Pasznen 1. Paspea 1.
Juddepenuuanbubie
YPaBHEHHs NIEPBOIo NMOPsaKa.
IIpumenenue B pusnke.

11

3ajaun MEXaHUKH ¥ (HU3UKH,
OITHCHIBACMEIE

g dhepeHnInaTbHBIMU
ypaBHeHUsAMU. OCHOBHBIE
OIIpeAeeHHs] TEOPHU
JuddepeHInaIbHBIX ypaBHEHUI.
VYpaBHeHUs ¢ pa3AEISIOIUMHUCS U
pa3eNeHHBIMH TePEMEHHBIMH.
OpnHOpoOTHBIE
JuddepeHanbHble ypaBHEHUS
nepBoro nopsaxa. /Jlex/

OIIK-1

J1.1
J1.2J12.2
2.4




1.2 YpaBHeHHS € pa3ACISIOIUMHCS U 1 OIlK-1 J1.1
pa3aeseHHbIMU JI1.2J12.1
nepeMeHHbIMHU. /IIp/ J2.3J12.5
13 OnHOpoHbIE 1 OIIK-1 J1.1
JuddepeHanbHble ypaBHEHUS J1.2J12.1
HEPBOro MOpsAKa U J2.3J12.5
npuBojsmuecs k Hum.  /TIp/
1.4 Jluneiinble qud hepeHanbHbIe 3 OIIK-1 J1.1
YPaBHEHHUS IIEPBOTO MOPAIKA. J1.2J12.2
Mertonbl pemenus: METox 2.4
BapHaIuy MIPOU3BOIBHOMN
MOCTOSIHHOM (MeTox Jlarpanka) u
meton bepaymnu. YpaBHeHUs
Bepnymu. VYpaBHeHUE B ONHBIX
mupdepennuanax. /Jlex/
1.5 Jluneiinble qu¢depeHanbHbIe 1 J1.1
YpaBHEHHUS IIEPBOTO MOPAIKA J1.2J12.1
1. Meron bepnymnu. J2.3712.5
2. Meron Jlarpanxa (Meton
BapUaLUX IPOU3BOJIbHOMN
MTOCTOSTHHOM)
Mp/
1.6 YpasHenus bepnyin. 2 OIIK-1 J1.1
YpaBHEHME B IOJHBIX JI1.2J12.1
muddepennuanax. /TIp/ J12.3 J12.5
1.7 BrimonHeHne ToManIHuX 3a1aHAi 20 J1.1 3agaHust A
Y TUIIOBOTO pacyeTra Mo pa3aeiy JI1.2J12.1 THITOBBIX
"MuddepenuuanbHpie ypaBHEHUS J12.2J12.3 pacueToB
niepBoro nopsaka". [Toaroroska x 2.4 MIPUBE/ICHBI B
3amurTe THIoBoro pacyera. /Cp/ MMPUIJIOXEHU
N Ne3,a
00pasubl
BBITIOJTHEHUS B
MNPUJIOXEHU
U Ne 8.
Paznean 2. Pazgean 2.
JAuddepenuuanbubie
YPaBHEeHHSI BHICIIUX NMOPSIAKOB
2.1 Juddepenyanbuble ypaBHEHUS 4 OIIK-1 J1.1
BEICIIUX MTOPSAIKOB. OCHOBHBIE JI1.2J12.2
TIOHSITHS U OTIPEIEIICHHUS. J12.4
JuddepeHuunanpHpie ypaBHCHHS
JONYCKAaIOUINe MOHIKEHUE
nopsizka. 3azada o BTOpoi
KOCMHYECKOi1 ckopoctu. /Jlex/
2.2 JuddepeHuunanpHpie ypaBHCHHS 3 J1.1
JTOTTYCKAIOIIUe MTOHWKEHNE JI1.2J12.1
MOPSITKA: JI12.3 J12.5
1. Y conepxarue TOIbKO
CTapLIyIO IPOU3BOJHYIO U
HE3aBUCHMYIO TIEPEMEHHYIO;
2. 1V, He conepxaiiye siBHO
MCKOMOI1 HyHKIHY;
3. AV, He conepxaiye IBHO
HE3aBUCHMYIO TIEPEMEHHYIO
HUCKOMYIO (DYHKIIHIO
4. J1Y, He coneprkamiye BHO
HE3aBUCHMYIO IEPEMEHHYIO
Mp/
2.3 JluneitHble 0THOPOTHBIE 2 OIIK-1 JI1.1
JuddepeHaibHbe YpaBHEHNS JI1.2J12.2
BTOpOTO Mopsiaka. JInneiHnas 2.4

3aBUCHMOCTb ¥ HE3aBUCHMOCTD
pemiennii. OCHOBHBIE TEOPEMBI
MPUBOASAIINE K TOCTPOCHUIO
oOmero pemenus /Jlex/




24 JIuneliHble OHOPOTHBIE 2 OIlK-1 J1.1
YPaBHEHHUS C HOCTOSHHBIMU J1.2J12.2
k03 bHULUEHTaMU. 2.4
XapaKTepUCTUYECKHE YPaBHEHHUS.

Pa3znuunble BUABI KOpHEH
XapaKTePUCTHYECKOTO YPaBHEHUS
1 COOTBETCTBYIOINE UM
peueHus. /Jlex/

25 OnHOpOIHBIE 2 OIlK-1 J1.1
nuddepeHanbHble ypaBHEHHUS C JI1.2712.1
MIOCTOSIHHBIMHU J2.3J12.5
ko3¢ dunuentamu. /IIp/

2.6 HeonHopoHbie TMHEWHBIC 2 OIlK-1 J1.1
nuddepeHanbHbie ypaBHEHUS JI1.2J12.2
BTOpOro nopsaxa. Oomuii Bua 2.4
pELIeHNs HEOJHOPOIHOTO
ypaBHeHus. MeToa BapHanuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX
(meton Jlarpamka) st
HaXOJEHUS YaCTHOTO PEIICHUS
HEOJJHOPOJIHOTO ypaBHeHUs /JIek/

2.7 Heonnoponusie 2 OIIK-1 J1.1
mu¢depeHaIbable ypaBHEHUS J1.2J12.1
BTOpOro nopsiaxa. Merof, J2.3712.5
BapUalyH NPOU3BOIBHBIX
nocrostHHbIX.  /TIp/

2.8 JIuneiinble HEOMHOPOAHBIE 4 OIIK-1 J1.1
mu¢depeHaIbable ypaBHEHUS J1.2J12.2
BTOPOTO HOPsAKA C IPaBoi 2.4
YacThIO CIEIMAIBLHOTO BUJA.

PaznuuaHble BUABI peIeHNs B
3aBUCHMOCTH OT MPABOt
qacth. /Jlex/

2.9 JIuneiinble HEOTHOPOAHBIE 4 OIIK-1 J1.1
mu¢depeHIaIbable ypaBHEHUS JI1.2J12.1
BTOPOTO TIOPSIIKA C TIPABOM JI2.3 J12.5
YacThIO CIIEIHAIBEHOTO
Buna. /IIp/

2.10 Brinonnenue qoManHux 3aJaHui 20 OIIK-1 J1.1 3agaHus s
M TUIIOBOT'O PacyeTa o paszeiy JI1.2J12.1 THITOBBIX
"NuddepeHnnanbable ypaBHEHUS JI2.2J12.3 pacueToB
BeICIIIX MOPSKOB ". [logroroBka J12.4 MIPUBE/ICHEI B
K 3aIIUTe TUIIOBOTO MMPUJIOXEHU
pacuera. /Cp/ NNe3 a

00pasibl
BBIIIOJIHEHUS B
MMPUJIOXEHN
U Ne 8.
Pazgen 3. Paznen 3. Cucremsl
auddepeHIHATBHBIX
YPaBHEHHUIi.

3.1 CucreMbl 0OBIKHOBEHHBIX 2 OIIK-1 J1.1
I depeHIaIbHBIX yPaBHEHUI. JI1.2J12.2
OCHOBHBIE TOHATHUS U 2.4
OTIpeIeIeHHUSI.

CaezieHuE CUCTEMBI K YPABHEHHIO
BBICIIIETO TOPSIAKA(METO
nckmouenus) /Jlex/

3.2 Pemenne cucrem 2 OIlK-1 J1.1
I depeHIanbHbIX ypaBHEHUH JI1.2J12.1
MeToIoM uckiroueHus. /TIp/ J12.3 J12.5




3.3 Cucremsl nuddepeHmanbHpIx 3 2 OIlK-1 JI1.1
YPaBHEHHH C IOCTOSHHBIMHU JI1.2J12.2
K03 GUIUEHTaMU U UX PellCHUe J12.4
C IIOMOUIBIO XapaKTEPUCTUUECKHUX
ypaBHeHUH. Paznnunble BUIbI
pelIeHni B 3aBUCUMOCTH OT
KOpHEH XapaKTepHCTHYECKOTO
ypaBHeHus. /Jlex/
34 Cucremsl (U bepeHIanbHbIX 3 6 J1.1
YpaBHEHUH C MTOCTOSHHBIMH JI1.2J12.1
ko3 durmentamu  /TIp/ JI2.3 J12.5
3.5 Brlmonnenye 1oMamHuX 3a1aHui 3 19,9 JI1.1 3amanus LIt
Y THUIIOBOTO pacyeTra Mo pasaeny JI1.2J12.1 THITOBBIX
"Cucremsl quddepeHnnanbHbIX JI2.2J12.3 pacdeToB
ypaBHeHuii ". [ToaroToBka k J12.4 IIPUBE/ICHBI B
3amure TUIoBoro pacyera. /Cp/ MMPUIJIOXEHU
N Ne3,a
00pasiibl
BBITIOJTHEHUS B
MNPUJIOXEHHA
U Ne 8.
3.6 IToaroroBka k 3 J1.1 KonrposbHble
3agery /3auérCOn/ JI1.2J12.1 BOIIPOCHI AJIS
J12.2712.3 IPOBEPKU
2.4 YpOBHS
00y4EeHHOCTH
3HATH
MPUBEICHBI B
@OC (1. 5.1),
3a7aHus AT
IPOBEPKU
YPOBHS
oOydeHHOCTH
YMEThH u
BJIAJETH B
MMPUIIOXEHU
SAX Ne 2,
3.006pas3usl
OMIIETOB - B
MNPUJIOXEHU
U Ne 5
3.7 /KpTO/ 3 0,1

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KontpoJibHbIe BOIPOCHI U 3aIaHUS

1.0OcHoBHBIE TOHATHS TeopuH JuddepeHInaTbHbIX yPaBHEHHUH.
2. luddepeHnpanbHble ypaBHEHNE MEPBOTO MOPSIIKA.

3.ypaBH€HI/Ie C pasaAC/IAIOIUMHUCA IEPEMEHHBIMU U METOAbI UX PCHICHUS.

4.0}1HOpO}IHBIC YpaBHCHUS NICPBOT0 MOPAAKA U IIPUBOAAIINUECA K HUM, MCTOABI UX PCIICHUA.

5.JIuHeliHble ypaBHEHUS NIEPBOTO NMOPAJKa U ypaBHEHUs bepHyIuM, METObI UX peIleHHUS.
6.YpaBHEHHUS B NONHBIX AuGdepeHyuanax 1 IpUBOAAIINECS K HUIM, METOAbI UX PEIICHUS.

7. AnddepeHnnansapie ypaBHEHHUS BBICIINX MOPSAAKOB. OCHOBHBIEC TIOHSATHSL.
8 . JuddepeHnuanbHple ypaBHEHHS BRICIIMX TOPSAKOB JOMYCKAIONIHE MMOHIDKEHUE TIOPSIKA.
9. JIuHeiiHbIe OJJHOPO/IHBIE YPaBHEHHS BhICIIETO NOPsiaka. OCHOBHBIC MOHSTHS.
10.JIuneiinble nuddepeHnranbHple ypaBHEHH BTOPOTO M BBICIIMX ITOPSAAKOB.

11 Jluneiinsle ogHOpoaHbIe AU epeHIINATbHbIC YPABHEHHS BHICIIMX HOPSAKOB € IOCTOSHHBIMU K03 (GUIIMEHTaMU M METOABI UX
peleHus.

12 Jluneiinsle HeoqHOpOAHBIE MU dHepeHInaIbHbIe YPaBHEHHS BHICIIMX HOPSAKOB. MeTo Bapuanuy MPOU3BOJIBHBIX TOCTOSHHBIX.
13 Jluneiinsle HeoqHOpOAHBIE MU depeHIaIbHbIe YPaBHEHHS BHICIINX HOPSIKOB C IOCTOSIHHBIMU Koddduimentamu ¢ npaBoit
YaCThIO CNELMAIBbHOIO BUA U METObI UX PELLIECHUS.

14.Cuctemsbl 00bIKHOBEHHBIX AU hepeHIanbHbIX ypaBHEHUH. OcHOBHbIE NOHATHS. CBefeHue K 0qHOMY qu( depeHIINanbHOMY
YPaBHEHHUIO BBICLIETO MOPSIIKA.

15 .Cuctembl THHEHHBIX YPaBHEHUIA C MTOCTOSIHHBIMU KO3 GUIIMeHTaMu. MeTo/1 XapakTepucTHuecky ypaBHeHu. [IpoBepka 3HaHui
Ha (YMETD) - npunoxenue 1




Iposepka 3Hannit Ha (BJIAJIETD) - TIPMJIOXKEHME 2

5.2. TeMbI KypcoOBBIX padoT (IPOEKTOB)

scce, pedeparsl, KypcoBble pabOTHI U Ip. IPOrPaMMOi He IIPEyCMOTPEHBL.

5.3. ®oH/1 OLICHOYHBIX CPeJCTB

®onp oneHouHbIX cpenct (POC) amnst mpoBeACHHS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEXYTOYHOH aTTeCTalluu
oOyuaromuxcs no pucuuminie «AuddepeHnuanbuple ypaBHSHHD» TPeACTaBIsieT cO00H KOMILIEKT KOHTPOJIBHO-H3MEPUTENBHBIX
MaTepHasoB, PeIHA3HAYCHHBIX JUI KOHTPOJIS U OLICHUBAHMS PE3YJIbTATOB 00yUeHHs M0 AUCIUILIMHE, XapaKTePU3YIOLIUE ITAIIbI
(hopMHpOBaHUS KOMIIETEHIIUH, ONIPE/ICIICHUS] COOTBETCTBUS MJIM HECOOTBETCTBUSl  YPOBHSI JOCTIDKECHUI 00Y4aroIIerocs
TUIAHUPYEMBIM pe3yJIbTaTaM.

B 3 cemecrpe: Tunossle pacuetsl Nel, Ne2, Ne3 B konuuectBe 20 BApUAHTOB, KOMIIBIOTEPHbIE KOHTPOJILHO-00YyUarolue
nporpamMmsl TectupoBanus (KOIIT) Ne 1, 2,3 mo pazpenam  "Jud depeHiuanbHple ypaBHEHHUS TIEPBOTO MOpsaKa',
«AnddepertmansEble ypaBHEHHS BBICIIHX IMOPSIKOBY, «CHcTeMsl Tu(GepHINaTbHBIX YPaBHCHHI.

BapuanTs! TunoBeix pacueros npeactasinensl B [IPUTIOKEHUU Ne 3,
KOMITBIOTEPHBIX KOHTPOJIbHO-00yuatomux nporpamm tectupoBanust (KOIITog) - [TIPUJIOXKEHHUE Ne 4

Busers! 11 MpoOBEZICHNST KTOTOBOTO KOHTPOJIS B 3 ceMecTpe (3a4eT ¢ OIEHKO# ), COCTABIISIFOTCS M3 0a3bl BOIIPOCOB IS OLICHKH
3HaHU, yMeHUH (puiokeHue 1) 1 HaBBIKOB (MPHIIOKEHHUE 2), XapaKTEePU3YIOIIUe STarbl GOPMUPOBAHUS KOMIETESHIIMN B IIpoLiecce
0cBoeHHUs 0Opa3oBarenbHON porpammbl. O0pa3is! OuneroB npeacrasieHsl B [IPUIIOXKEHUU Ne 5

5.4. Ilepeyens BUIOB OLIEHOYHBIX CPEACTB

1.Tunossie pacuets! Nel,2,3
2. KomnbroTepHbIe KOHTPOJIbHO-00y4Yatotue nporpamMmmsl TectupoBanus (KOIITer) Nel,2,3
IlIxans! oneruBanus 1mo BceM Buaam B [IPUJIOXXKEHUHM Ne6

6. YHAEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomennyemasi 1urepatypa

6.1.1. OcHoBHas aUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, ro1
JI1.1 | JleneBkuna JL.T'., OObIkHOBeHHBIE TU(depeHnnanbable ypaBHEHUS: yIeOHUK Bumkex: M3n-8o KPCY 2016
Kypman6aesa A.K.
JI1.2 | baBpun U.N. Bricmast matemaTrka: YueOHHK. 3-€ U311, CTEPEOTHUIIS M.: U3parenbckuil HEHTP

«Axanemus», 2010

6.1.2. lonoHUTEIbHAS TUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, ro1

JI2.1 | JIyary K.H., MakapoB | Briciras maTtemaruka. Y. 2: pyKOBOACTBO K PEUICHHIO 32189 M.: ®U3MATIIUT 2007

E.B.
JI2.2 | [lucemennsrit J1.T. Koncnexr nekuumii mo BbICIIEN MaTeMaTHKe: MOTHBIA Kypc M.: Aitpuc-npecc 2009
JI2.3 | Kamman U.A., IIpakTukym 1o Beicuieii MaTematuke T.2: YueGHOe mocobue 2008

ITycteinnukos B.M.
JI12.4 | H.C. TluckyHos JuddepeHnpaibHOe 1 HHTETPAIbHOE UCYHCIICHHE, B 2 T. Wnterpan-Ilpecc 2009
JI2.5 | Bepman I'.H. COOpHHUK 33124 110 KypCy MaTeMaTHYECKOT0 aHaJIn3a CII6.: JIans 2008

6.3. IlepeyeHb MH(POPMAIMOHHBIX M 00Pa30BaTeJbHbIX TEXHOJIOTHIi

6.3.1 KoMneTeHTHOCTHO-OPHEHTHPOBAHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH

6.3.1.1 | TpanuumoHHBIe 00pa3oBaTENbHbIE TEXHOJIOTHU — JICKIIUH, TIPAKTUIECKHE 3aHATHS, OPHEHTHPOBAHHbIE TIPEXK/IE BCETO Ha
cooO1IeHne 3HaHUH 1 criocoO0B JISHCTBUI, Iepe1aBaeMbIX CTYIEHTaM B TOTOBOM BU/IE M IIPEHA3HAYEHHBIX IS
BOCHPOU3BO/ISIIEI0 YCBOCHUS U pa300pa KOHKPETHBIX 3a/1ad.

6.3.1.2

6.3.1.3 | IaHOBanmoOHHBIE 00pa30BaTENbHbIC TEXHOJIOTHH — 3aHATHS B HHTEPAKTHBHON (opMe, KOTOPBIe (POPMHUPYIOT CHCTEMHOE
MBIIIICHHS X CIOCOOHOCTH TeHEPUPOBATH UJICH IIPU PELICHUH PA3IMIHBIX TBOPUECKHX 3a1ad. K HUM oTHOCSTCS:
npoOieMHast IeKIHs; JIEKIUsS ¢ BU3yalu3aluei; IeKIUsI-11ajor; Auanorosas Ggopma o0yueHus (IpeanonaraeT pazpadoTky
LIeJICHANPABJIEHHOM CUCTEMBI BOIIPOCOB, IOUCK OTBETOB HA KOTOPBIE CIIYKUT OCHOBOII /ISl BKIIOUEHUSI CTYI€HTOB B
JHCKYCCHIO, B CAMOCTOSATEbHBLI IOUCK HE0OX0AUMOM nH(opMalun); rpynnosas Gpopma paboTsl (napamu, GpoHTalbHASL,
TPYNIIOBAast, NHAUBUIyalbHAsI, MUKPOTPYIIIHI); METOL «MO3TOBOTO MITYpMay (YIaCTHHKU 0OCYKICHHUS BHICKA3BIBAIOT
60JIb1110€ KOJIMYECTBO BAPUAHTOB PELIEHUs TOU WU UHOM 3aauH).




6.3.1.4

6.3.1.5 I/IH(l)OpMaHI/IOHHBIC 06pasoBaTem>HHe TEXHOJIOTUU: DJICKTPOHHBIC TEKCThI J'IGKL[I/Iﬁ C NPE3CHTALIUAMU; KOMIIBYOTCPHBIC
KOHTpOJ’ILHO-O6y‘{aIOHII/I€ IporpaMmsbl TECTUPOBAHU, pa3pa60TaHHLIe Ka(i)e;[poﬁ; CaMOCTOATCIIbHOC UCII0JIb30BaHUC
CTYAECHTOM KOMHLIOTepHOﬁ TCXHUKN U UHTCPHET-PECYPCOB JIA BBIIIOJTHCHUA JOMAITHUX 3aZ[aHPII>i, THUIIOBBIX Pac4Y€TOB U
CaMOCTOSITSIILHOU paGOTLI I10 pa3jIMIHbIM pa3acjiaM MaTEMAaTUYCCKOTO aHaJIn3a.

6.3.2 Ilepevyenb nHGOPMALUOHHBIX CIPABOYHBIX CHCTEM U MPOrPaMMHOI0 ol0ecriedyeHunst

6.3.2.1 | Kadenpa «Bpiciias MaTeMaTHKay UMEET MMOCTOSIHHO JCUCTBYIOUIMN CalT, HA KOTOPOM COJICPIKHTCS BECh HEOOXOIMMBIi
TEOPETHYECCKUI M MPAKTHUECKUIT MaTepHal Ul CTYICHTOB, yueOHO-MeToqnueckue nocooust (3YMII), anekTpoHHbIN
yuebnsiit kype (QYK) u anextponHas 6ubianoreka. JJlaHHbIe MaTepHalibl pa3MeIlieHbI Ha caiiTe Kadeapsl
www.matem.krsu.edu.kg. DnexrponHsle yuebHO-MeToqMYeckue nocodus (OYMII):

6.3.2.2

6.3.2.3| 1. JL.T. JIenérkuna, A.K. Kypman6aesa OObIKHOBEHHEIE Tu((hepeHIHaNbHbIe ypaBHeHNS, brirkek 2016
http://matem.krsu.edu.kg/images/files/metodics/107.pdf

6.3.2.4 | 2. JIenéBkuna JL.T'., Illemsixuna T.A. OOBIKHOBEHHBIC TH(depeHIanbHbIe ypaBHeHus, bunkek 2001
http://matem.krsu.edu.kg/images/files/metodics/6ode.pdf

6.3.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MOY JIST)

7.1 | Jlexuuonnas ayauropus Ha 50 nocagounsix mect(3/407);

7.2 | Aynuropust Ui IPOBEICHUS MPAKTHUECKUX 3aHATHI Ha 25 mocanounbix MecT(3/407);

7.3 | KoMmmbroTepHBIi Kiacc Ul BBITIOJHEHHSI CAMOCTOSTENBHOM paboTh U MpocMoTpa GoTo-, ayano-, MyJIbTUMEIHs, BUAEO-
MaTepuaos;

7.4 | lnTepakTUBHAS JOCKA;

7.5 | ITpoekTop;

7.6 | [IpezeHTanny JEKIMK 10 OCHOBHBIM T€MaM;

7.7 | KoMnbroTepHBIE KOHTPOJIFHO-00Y4atonue IporpaMMbl TECTUPOBAHUS [0 Pa3JIMYHBIM paszenam auddepeHnuantbHbIX
YpaBHEHUI

8. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCHHUTIIMHBI (MOY JIST)

Cucrema OaJIBHOM aTTeCTalMU NIPU U3yueHUH Kypca «lnddepeniyansible ypaBHEHUSD OCYILECTBISCTCS 110 HAKOIUTEIbHON
cucTeMe 0ajuIoB M IpeANonaraeT TeKyIui, pyOeKHbII U TPOMEXYTOUHBIH KOHTPOb. Bee Buibl yueOHOM NeaTebHOCTH
OLICHUBAIOTCS B Oaitax. [yt KOHTPOJIS U PUTMUYHOCTU pabOoThI CTYAEHTOB B TE€UEHHE CEMECTPA BBOJSITCS aTTECTAL[MOHHBIC HEJIENH
B COOTBETCTBUM C TEXHOJIOTMYECKON KapTOH AUCHUILIMHEL, C YKa3aHUEM MUHUMAJIBHON U MaKCUMAJIBHOM CyMM 0aios.

TexHomornyeckue KapThl TUCIUILTHHBI IpeacTaBiensl B [IPUJIOXEHUUN 7
MOJIYJIbHbBIM KOHTPOJIb 10 JUCLUIIJIMHE BKJIFOYAET:

1. Texymmit KOHTPOIIb: YCBOCHHE YUeOHOTO MaTepHana Ha ayJUTOPHBIX 3aHATHAX (JIEKIMAX, IPAKTHIECKHUX, B TOM YHCIIe
YIHUTBIBACTCS IOCEIICHIE W aKTUBHOCTH) H BBITIOJHCHUE 00A3aTENbHBIX 3aIaHUH JUIS CAMOCTOSTEIbHOM paboTHI (IOMAITHUX
3a[jaHUi, TUIIOBBIX PACUETOB).

2. PyOe)xHBI! KOHTPOJIb: IPOBEPKA IIOJHOTHI 3HAHUI U yMEHHH 110 MaTepuasy MOy B LieJIoM. BhInonHeHne MOy IbHBIX
KOHTPOJIBHBIX 3alaHUH TPOBOANTCS B MICHMEHHOM BUJIE MM C IOMOIIBIO KOMIIBIOTEPHON KOHTPOIbHO-00y4arome mporpaMMel
TECTUPOBAHMS U SABISAETCS 0053aTENbHON KOMIOHEHTOH MOIYJIEHOTO KOHTPOJISL.

3. IIpoMexyTOUHBIH KOHTPOJb - 3aBepIICHHAs 33J0KYMEHTHPOBAHHAs 4acTh Y4€OHOH JUCIUIUIMHBI — COBOKYITHOCTH TECHO
CBSI3aHHBIX MEXIY COOOH 3a4eTHBIX MOJYyJIEH.

OCHOBHBIE TPEBOBAHI K TEKYIIEMY KOHTPOJIIO

W3y4yeHue AUCUUILIMHEL CIIEyeT HAUMHATB C IPOpabOTKH pabouei IporpaMmsl, 0co00€ BHUMaHUE, yAelss HesIM U 3a1adam,
CTPYKTYpE U COJEPKaHUIO Kypca.

VYcnemHoe u3ydenue Kypca TpedyeT oT 00yqaroIuxcst HOCEeHNUs IeKIHH, aKkTUBHON pabOoThl HA MPAKTUYECKHUX 3aHATHUSX,
BBITIOJIHEHUE BCEX YUEOHBIX 3alaHUH MIPEofaBaTelis, 03HaKOMJIEHHE C OCHOBHOM U JOIIOJIHUTEILHOM INTEPATyPOH.

3anuck JeKUUH - 0Ha 13 GOpPM aKTHBHOH CaMOCTOSATEIbHON pabOThl CTYAEHTOB, TPeOyIOIas HaBLIKOB U YMEHUS KPATKoO,
CXEMaTHYHO, TIOCIIEJOBATENbHO 1 JIOTHYHO (PUKCHPOBATH OCHOBHBIE NOJIOKEHHS M BBIBOJBI, 00001IeHNs, popmynupoBku. KynsTypa
3aIiCH JIEKLUH - OJUH U3 BaXKHEHIINX (haKTOPOB YCIEITHOTO U TBOPUECKOr0 OBNaAeHUs 3HaHUAMU. Ilocnenyromas

paboTa Haj TEKCTOM JEKLUH BOCKPEILAET B MAaMATH COAEPkKAHKE, 103BOJIIET Pa3BUBATh AHAIUTUYECKOE MblILIeHNE. B KoHIe
JIEKLUH TIPenoJaBaTeb ocTaBisieT BpeMs (5-10 MUHYT) 11 TOro, YTOOBI CTYAEHTHI UMENIU BO3MOXKHOCTb 33/1aTh YTOUHSIOLINUE
BOMPOCHI M0 H3y4aeMOMY MaTepHaIy.

Jlexunu B OCHOBHOM HaIleJICHBI Ha OCBeNIeHNe (DyHIaMEHTANBHBIX U IIHPOKO UCTIOIb3yEMBIX MIOHATHH W OIPEIENeHUH, TeOpeM H HX
JI0Ka3aTeNbCTB, a TAKXKe MIPU3BAHBI CIIOCOOCTBOBATH (HOPMHPOBAHMIO HABBIKOB PAOOTHI C HAYIHOH JTUTEPATyPOH.

INpenmonaraercs TakXke, 9TO CTYASHTHI IPUXOJAT HA JTEKIUH, TIPEABAPUTENIHHO IPOPabOTaB COOTBETCTBYIOMMH ydaeOHbIH MaTepHat
10 UICTOYHUKAM, PEKOMEH1yeMOM ITPOrpaMMO.




IIpu moaroToBKe K 3aHATHAM 00yJaIOMUiics OIDKEH IPOCMOTPETh KOHCIEKTHI JICKIUH, IPAKTHIECKHUX 3aHATHH, PEKOMEHIOBAHHYIO
JUTEPATypy 1O NaHHOH TeMe; MOJArOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIE BOIIPOCHL, PELINTh 33JaHusl JOMAIIHEH paboThI.
PexkomenayeTcs peryispHO OTBOJUTH BpeMs JUIsl HOBTOPEHHUS IIPOWICHHOTO MaTeprala, IpoBepssi CBOM 3HAHUS, YMEHUS U HABBIKU
110 KOHTPOJIBHBIM BOIIPOCAM.

PaboTa ¢ KOHCIIEKTOM JIEKIMI TIpeAIoaraeT MpoOCMOTP KOHCIIEKTa JISKIIHHA B TOT e JIeHb I0CJIe 3aHATHH, [IOMETKY MaTepuaja
KOHCIIEKTa, KOTOPBIH BBI3bIBACT 3aTPyAHEHUS U1 HOHMMaHus. CiellyeT HallTH OTBETHI Ha 3aTPyIHUTEIbHbIE BOIIPOCHI, UCIIONb3YS
PEKOMEHIOBaHHYIO JIUTEepaTypy. Ecian caMocTosTeNsHO He yaanock pa3odpaThes B MaTepuaie, Hy)KHO chOpMyIHPOBaTh BOIPOCHI,
00paTHUTHCS 32 IOMOIIBIO K MPETIOIaBATENI0 HA e)KEeHEebHBIX KOHCYIbTalUsIX.

3a mocelieHye JeKIHOHHBIX U MPAKTHUECKUX 3aHATHH, a TakXKe 32 aKTHBHYIO pabOTy Ha HUX, CTYAEHT NOIydJaeT MOOIIPUTEIbHbIE
0aJutbl, yKa3aHHBIE B TEXHOJOTHYECKOH KapTe.

Jist 3aKperuieHus MpoiIeHHOTO MaTepuaia 1 (JOPMHUPOBAHHSI HABBIKOB PEILICHHS 33/1a4 Ha Ka)KJJOM IIPaKTHYECKOM 3aHATHUS CTYACHT
MOJIy4aeT JoMallHee 3aJanue - 5-10 mpuMepoB, B 3aBUCUMOCTH OT CJIOXHOCTH, I10 ITPOIIEHHBIM TeMaM. J{Jisi BBIOJTHEHUS
JOMAIIHUX 3aJaHUH CTyIeHTaM He0OX0IMMO BHUMATEIBEHO IPOYNTATh COOTBETCTBYIOIIHUI paszen ydeOHnka, ydeOHOro 1 ydeOHo-
METOIMYECKOT0 T0cOo0Hs, MPopaboTaTh aHAJIOTHYHBIE 3a/IaHUs, PACCMOTPEHHBIE TIPETIoaBaTeeM Ha JeKIHUIX, pa3o0paHHbIe Ha
MPaKTUIECKHUX 3aHATHAX. BEIMOTHEHNE TOMANTHUX 33JaHUH MOOIIpseTcs: 0ayulaMy, YKa3aHHBIMU B TEXHOJIOTHYECKON KapTe.

BBIITOJIHEHUE TUIIOBOI'O PACYETA

Jns popMupOBaHUS HABBIKOB M YMEHHH, IPeTyCMOTPEHHBIX KOMIIETCHINAMH, a TaKXKe [UIS aKTHBH3AINI CAMOCTOSATEIFHON pabOThI
CTYJICHTaM HY)KHO BBIIOJHUTh TpPU THIOBBIX pacuera. ( 3aJaHus AJIs TUIIOBBIX pacuyeToB npuseneHsl B [IPUJTIOKEHWHN Ne 3.
Homep BapuaHTa TUIIOBOTO pacueTa BHIOMPAETCsI COITIACHO HOMEpa CTY/AEHTA B CIIUCKE IPYIIIOBOIO XypHasa. THIIOBbIE pacueThl
BBINOJTHAIOTCS B OT/ICIBHOM TETpay ¢ MOCiIeAyoleil 00a3arenbHol 3amuTol. Eciti cTyjeHT 3a TUIIOBO# pacdyer HaOupaeT Oasubl
HIDKE MUHUMAJIBHOTO, YCTaHOBJIEHHOT'O B TEXHOJIOTHYECKOH KapTe, TO IMperoaBaTelb BO3BPAlaeT TUIIOBOM pacueT Ha 10paboTKy.
INocne mopabOTKH CTYIEHT MOXKET MOTyIUTh TOIbKO MHHAMAIFHO BO3MOXKHOE KOJTHYECTBO OAIIOB.

METOIUYECKHE YKA3AHIM K BBIIIOJIHEHNIO TUIIOBOI'O PACYETA

Iepen BBITOTHEHNEM THIIOBOTO pacueTa CTyAEHTaM HYXXHO BHUMATEIBHO IPOYNTATh COOTBETCTBYIONINI pa3en yueOHMKa,
y4e0HOTO U yIeOHO-METOJUIECKOT0 II0co0us; IpopaboTaTh aHAIOTHYHBIE 331aHUS, PACCMOTPEHHBIE IIPEo1aBaTeleM Ha JISKIIAX,
pazoOpaHHbIE Ha IPAKTHIECKUX 3aHATHAX, IPUBEICHHBIE B pabodeii mporpaMme 0OpasIbl BHITOIHEHHUS THIIOBBIX PacueTOB
(ITPUJIO’KEHUE Ne 8). B cityuae 3aTpyHEHUs! BBIIOIHEHUS 3aJaHUH TUIIOBOTO pacyeTa ClieflyeT 00paTUThCs C BOIIPOCAMHU K
MPENOJABATEINI0 Ha €XKEHEIEIbHBIX KOHCYNIbTAlHAX.

ITkasnb! onleHMBaHUS TUIOBBIX pacueToB mpuseaeHs! B [IPUJIOXXEHUU Ne 6.

OCHOBHBIE TPEBOBAHI S K PYBEXKHOMY KOHTPOJIIO

Py6exxHbIi KOHTPOJIB 110 JucHHILINHE «nddepeHimansapie ypaBHeHUS» MPOBOAUTCS ¢ IPIMEHEHHEM KOMITBIOTEPHON
KOHTpPOJIbHO-00y4atomiei mporpammer TectupoBanust (KOIIT). O6pa3ust KOIIT npusenens B [TPUJIOXEHUHN Ne 4.

Jlo pyOeXHOTO KOHTPOJIS CTYACHTHI JOJDKHBI IPOMTH TEKYIIUI KOHTPOJIb: BHITIOIHUTE JOMAIIHUE 33IaHHs, 3alIUTHTH TUITOBOM
pacuer.

KomnbproTepHOe TECTHpOBaHKE POBOASATCS B OTBEACHHOE MPENOAaBaTeNIeM BPEMs COTJIACHO TEXHOJIOTHYECKOH KapTe.

B ciiydae, eciu CTyIeHT OTCYTCTBOBAJ Ha PyOEKHOM KOHTPOJIE [0 YBaXKUTENBHOM MPUYUHE, TO OH JOJKEH COIIacOBAaTh C
IpernoaBaTeneM BpeMs, KOIa OH CMOXET IIPOUTH €ro, HO 0053aTeNIbHO IO IPOMEXYTOUHOH aTTecTaluu.

Ecnu cryneHt 3a pyOexHBIH KOHTPOJIb HAOKpPAEeT MEHEE MUHUMAJIbHOTO KOJIMYeCTBa 0aJlIOB, YKa3aHHBIX B TEXHOJIOT MYECKOH KapTe,
TO OH UMeeT He OoJiee IByX BO3MOKHOCTEH POWTH ero moBTOpHO. IIpu 3TOM OH MOXeT nosry4uTts He 6omee 75% OT MaKCUMaJbHO
BO3MOXHBIX 0aJJIOB, YKa3aHHBIX B TexHoJoruueckor kapre. [llkansr onennsanus KOIIT npusenenst 8 [IPUJIOXKEHNUU Ne 6.

METOIUYECKHE YKA3AHUSA K BBIITOJIHEHUIO KOIIT

Ilepen nmpoxoxxnennem KOIIT cTyneHTy HE0OXOJMMO MOBTOPUTH MPOMIEHHBIH TEOPETHUECKUI MaTepHa 110 JAaHHOMY pasJieiny,
BBIMIMCATh M BBIYYHUTH HCIIOJIB3yEMbIE B TAHHOM paszelie GopMyIisl, IpopaboTaTh 3aJaHus U3 TOMAIIHeH paboThl U THIIOBOTO
pacuera.

KOIIT Nel conepxut 5 3ananuii ¢ 5 Bapuantamu otBeToB, KOIIT Ne 2 — 5 3ananwmii ¢ 4 Bapuantamu oreeroB, a KOIIT Ne 3 — 2
3amaHus ¢ 4 BapuanTamu oTBeToB. Cpeiv BApHAHTOB OTBETOB TOJBKO OJIMH NPABUIILHBIN. B KaxI0M 3aaHul MOKHO OOPaTUTBCS K
KpPaTKUM METOIMYECKUM YKa3aHHsIM, Pa3bsCHIIOIIM KaKHM METOZIOM, Ha OCHOBE MCIIOIB30BaHUs Kakoi (GopMyIIsl permaercs
JIaHHOe 3ananue. [locne OKoHYaHUs TECTUPOBAHNUS, KOMIIBIOTED BBIIACT KAKJIOMY CTYACHTY KOJMYECTBO BEPHO PEIIECHHBIX 3aJaHUI
1 nostydeHHble 6ayutbl. CTyJeHT 00s3aTebHO JODKEH MPEJOCTaBUTh MPENOoIaBaTelo MMCbMEHHOE PEIleHNE 3a/IJaHui TecTa, MHaYe
€ro pe3ysbTaT OyIeT aHHYJIUPOBaH.

OCHOBHBIE TPEBOBAHNA K ITPOMEXYTOYHOMY KOHTPOJIIO

IIpoMesxyTo4Has aTTeCTAIMs IPOBOJUTCS B CTPOTO YCTAaHOBICHHOE BPEMS, COTTIACHO PACICAHUIO 3K3aMEHAIIMOHHOH CECCUM.

[Ipu siBKe Ha MPOMEKYTOUHYIO aTTeCTalHio (Oud.3aueT) CTYAEHTHI 0053aHbl HIMETh IIPH ce0e 3a4ETHBIE KHIKKH, KOTOPBIE OHU
HPeNbSBISIIOT IPEMNOAABATENIO B HAYAJIE aTTeCTalUU. B ciiydae, eciy CTyIeHT MPOILyCTHII IPOMEXYTOUHYIO aTTeCTaluIo 6e3
YBaXHUTEIHHON IPUYMHBI, OH JI0JDKSH IPOHTH €€ B YCTAHOBJIICHHBIE IEKAHATOM CPOKH, € MOIYYCHHEM MUHUMAIEHOTO KOJTMYECTBA
6anos.

IIpoMexxyTouHas aTTecTanus NpoBoAuTcs B popMe TectupoBanus. TecT cocrouT u3 15 3anaHuil, BKIIOYAIOIUX KaK 3a1aHUs A7
nipoBepku o0ydenHocTH 3HATD (6epyrcs uz @OC 1. 5.1), Tak u 3aganus 1y nposepku ooydeHHoctd YMETD (npunoxenue Ne 1)




u BJIAJIETD (npunosxenue Ne 2).

Oo0pa3er Tecta U MPOMEXKYTOYHO# aTTectanuu npuseacH B [IPUJIOKEHNUN Ne 5

HIKAJIA OUEHMBAHUA ITPOMEXYTOYHOI'O KOHTPOJISA 8 [TPUJIOXKXKEHUU Ne 10.

TTocne okOHYAaHUS TECTUPOBAHMsI, KOMITBIOTED BBIJAET KaXKJOMY CTYACHTY KOJMUYECTBO BEPHO PEIICHHBIX 33/1aHUI U IOJIy4YeHHbIC
6asutel. CTyeHT 00s3aTeNIbHO JOJDKEH IPEI0CTaBUTh MIPEToIaBaTelio MICbMEHHOE PelleHHE 3a1aHui TecTa, HHaue ero pe3yJsbTar

OyneT aHHYIUPOBaH.

HToroBas orieHKa BBHICTABISACTCS CYMMUPOBAaHUEM OaioB TCKYLICTO U UTOT'OBOTO KOHTpOJ'Ieﬁ CJIEAyIOM 06pa3OMZ

Ouenka no 100-6a1bHOM HiKane OueHka 0 TPaAUIMOHHOHN cUcTEME
85-100 3auTeHo (OTJIMYHO)

70 -84 3auTeHo (XOpOIo)

60 — 69 3auTeHo (YIOBJIETBOPHUTEIBHO)

0-59 Hesaurteno (HeynoBiIeTBOPUTEIHHO)
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