MHWHOBPHAYKH POCCHUU

®denepanbHOE rOCYIapCTBEeHHOE OKOIZKeTHOEe 00pa30BaTe/IbHOE YIPEKICHHE BBICIIECT0
o0pa3oBanusi «l'opHO-AnTaiicKuii rocyiapcTBeHHbIl YHUBEPCHTET»
(PI'OY BO I'Al'Y, I'AL'Y, I'opHo-AsTalicKMil TOCYIapCTBEeHHbIN YHHBEPCHTET)

JAundpdepeHuuanbHbIe YPABHCHUA

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi kadeapa mareMaTuKH, GU3UKU U HHPOPMATUKHU

Y4eOHsIit mTaH 02.03.01 2024 624.plx
02.03.01 MaTemaTuka 1 KOMIBIOTEPHbBIE HAYKU
Hudpossie TeXHOTOTHA

Kpanmnouxamus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 4 3ET
Yacos 1o yueOHOMY IJIaHy 144 Bunbl KOHTpONS B ceMecTpax:
B TOM UHCJIE: 9K3aMEHBI 5
ayUTOPHbIE 3aHATH 36
camocTosITeNbHast paboTta 71,1
4acoB Ha KOHTPOJIb 34,75

Pacnpezle.ﬂelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp 5(3.1)
(<Kypc>.<Cemectp Ha Kypce>) Hroro
Henens 16 2/6
Bup 3anaruit v PII i PII

Jlexuuun 18 18 18 18
IIpakTuueckue 18 18 18 18
Koncynbranum (s cTyaeHTa) 0,9 0,9 0,9 0,9
KoHTpons camocTosTensHON paboThI TIPH 0,25 (0,25 (0,25 [0,25
MPOBEICHUH aTTECTAlUU
Koncynbranuu nepes 5K3aMeHOM 1 1 1 1
Uroro ayn. 36 36 36 36
Konrakrnas pabora 38,15 | 38,15 | 38,15 | 38,15
Cam. pabota 71,1 | 71,1 | 71,1 [71,1
Yacel Ha KOHTPOJIb 34,75 | 34,75 | 34,75 | 34,75

Wtoro 144 144 [144 |144




IIporpammy coctaBuin(u):
K.¢h.-m.H., doyenm, asvioxun U.F.

Pabouast mporpamMMa TUCIUILTHHBL
JAundpdepenunanbabie ypaBHeHUS

paspaborana B coorBercTBuu ¢ ®I'OC:

®denepalbHBIN rOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTAaHIAPT BBHICILIETO0 00pa30BaHMs - OaKalaBpUAaT 110 HATIPABICHUIO MOJATOTOBKU
02.03.01 MaremaTnka ¥ KOMIbIOTEpPHBIC HayKH (prka3 MunoOpHayku Poccun ot 23.08.2017 r. Ne 807)

COCTaBJICHAa Ha OCHOBAaHWHU y4eOHOTO IUIaHA:
02.03.01 MaremaTuka U KOMIBIOTEPHBIC HAYKH
YTBEPXKICHHOTO Yu4&HBIM coBeTOM By3a oT 01.02.2024 mporoxos Ne 2.

PaGouast mporpaMma yTBepiKAeHA Ha 3aceaHuu Kadeaps
Kkadenpa MaTeMaTHKH, PU3NKH 1 HHPOPMATHKH

[Iporoxomn ot 11.04.2024 nporokon Ne §

3aB. kadenpoit bornanosa Pana AnexcanapoBHa



BuszupoBanue PIIJ] 1151 ucrioTHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2025-2026 yaeOHOM rofly Ha 3aceaHuu Kadbeapbl
kadenpa mareMaTukH, GU3NKH 1 HHPOPMATHKH

[Iporokom ot 20251, No
3aB. kadenpoit bormanosa Pana AnexcanapoBHa

Buzuposanue PIIJ] nns ucnoiHeHust B ouepeHoOM y4eOHOM roay

PaGouas nporpamma rnepecMoTpeHa, o0Cyx/IeHa U 0J00peHa 1is
ucnonHenus B 2026-2027 yueOHOM rofy Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH U HHPOPMATHKH

[Ipotokom or 2026r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa

Buzuposanmue PIIJI ans ucnoiHeHust B ouepeHoOM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucronHenus B 2027-2028 yueOGHOM rofy Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH 1 HHPOPMATHKH

[Ipotokom ot 2027r. Ne
3aB. kagenpoii bornanosa Pana AnexcanapoBHa

Busuposanmue PIIJ] a5 ucnosiHeHusI B 0UepeTHOM y4eOHOM roxy

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2028-2029 yueOGHOM roay Ha 3aceIaHuu Kaheapol
kadenpa mareMaTuku, GU3NKH 1 HHPOPMATHKH

IIpotokom or 2028 r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 |LJenu: - oBnajgeHNMEe OCHOBHBIMH METOIAMU pelIeHHs AuGQepeHINaNnbHbIX YpaBHEHUH U 3a7ad U3 pa3HbIX oOmacrteid,
MPUBOAALINX K U QPepeHINANbHBIM YPaBHEHUAM

1.2 | 3a0auu: - n3ydeHne OCHOBHBIX MOHSITHI TEOPUH OOBIKHOBEHHBIX IH((epeHInaNbHbIX YPaBHEHHH;
- OCBOGHHE METOJIOB PEIICHUS YPABHEHUH M CHCTEM YpaBHEHHH;
- YMEHHE pelaTh MPHUKIaIHBIE 33a9M Ha cOCTaBlIeHUE TU((epeHINANbHBIX YpaBHEHUH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: F1.0.16

2.1 | TpeGoBaHusl K IPpeIBAPHTEIbHOM IIOATOTOBKE 00y4aI0IIETroCs:

2.1.1 | MaremaTuueckuii aHajan3

2.1.2 | Anrebpa

2.2 | JMCHMILUTMHBI M PAKTHKH, /IS KOTOPbIX OCBOCHUE TAHHOI TUCIHILTMHBI (MOTYJIs1) HEOOXOTUMO KAK
npeamecTByoNIee:

2.2.1 | KommiekcHbIi aHamn3

2.2.2 | ®yHKINOHANBHBINA aHATH3

2.2.3 | UncaeHHbIE METOIBI

2.2.4 | YpaBHEHUS C YaCTHBIMHU MPOU3BOJIHBIMHU

3. KOMIETEHLUH OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCIUTIINHBI
(MOJYJIST)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, RpI/lTl/I‘leCKI/Iﬁ AHAJIU3 U CHHTE3 HH(])OpMaHHH, NPpUMEHATDH CHCTEMHBIH MOAXO0X s
peIIcHUA MOCTABJICHHBIX 3a1a4

HNI-1.YK-1: leMoHCTpHPYET 3HAHHE 0COOEHHOCTEH CHCTEMHOI0 M KPUTHYECKOT0 MbILIJIEHHUSI, APTYMEeHTHUPOBAHHO
(opMupyeT coGCcTBEHHOE CYKAeHNe U OLleHKY HH(pOpMAaLUM, IPUHIMAaeT 000CHOBAHHOE PelleHue.

AHanuzupyer 3a1ady, BeIICISI ee 0a30BbIe COCTABIISIONINE, OCYILECTBISET JEKOMIO3ULIUIO 3a1a41

N-2.YK-1: Ilpumensier jiorndeckue (popMbl 1 NpoueaAypbl, crocodeH K pediekcuu no noBoay cOGCTBEHHOM U 1y:KO0il
MBICJIHTEIbHOM AesiTeJIbHOCTH.

Haxonut u KpuTHYECKH aHATH3UPYeT HH(POPMAIIHIO, HEOOXOAUMYIO IS PEIIeHHs IOCTABICHHOH 3a1a4n

HN-3.YK-1: AHanu3upyeTr UCTOYHHKH HHPOPMALUH C eJIbI0 BHIABJIEHUS UX POTHBOPEYHNii U MOUCKA I0CTOBEPHBIX
CyAKIeHH .

PaCCManI/IBaCT BO3MOXXHBIC BapUAHThI PCHICHU 3aJa4U, OLICHUBAs NX JOCTOMHCTBA U HCAOCTATKH

OIIK-1: Cnoco0eH KOHCYILTHPOBATh U HCHOJIb30BaTh yHIAMEHTAIbHbIC 3HAHUSA B 00J1aCTH MATeMATHYECKOI0 aHAJIN3A,
KOMILJIEKCHOTO U (PYHKIIMOHAJIBHOT0 AaHAJIN3A aJIredpbl, AaHAJTUTHYECKOH reoMeTpun, TuddepeHunaILHONH reOMeTPUN U
Tono0ruu, 1uddepeHIHAIbHBIX YPABHEHUIH, JUCKPETHOH MATEMATHKH M MaTeMAaTH4YeCKOI JTOTUKH, TEOPUH
BEPOATHOCTE, MATEMATHYECKOIl CTATUCTHKHU U CJIy4alHbIX NPOLECCOB, YUCIEHHBIX METOJ0B, TECOPETUYECKOI MEXaHUKHU B
npogeccCHOHATBHOM eI TeJIbHOCTH

HN-1.0IIK-1: 3HaeT 0OCHOBHBIE IOHATHS, OIIPe/e/IeHNs, CBOHCTBA MaTeMATHYeCKHX 00bEKTOB, (DOPMY/IUPOBKH M METO/AbI
JA0KAa3aTeJbCTB MATEMATHYECKHUX YTBep KICHUIT

3HaeT OCHOBHbIC IOHSTHS, ONPEICICHHS, CBOMCTBA MATEMAaTHIECKUX OOBEKTOB, (POPMYIHPOBKH U METOJBI I0KA3aTEIBCTB
MaTeMaTHYECKUX YTBEPKACHUN

N-2.0IIK-1: YMeeT 10ka3bIBATh YTBeP:KACHHUS, pelIaTh 321a4U B 00/1aCTH MAaTeMaTHYeCKUX HayK

Ymeer JAOKa3bIBATh YTBCPXKACHUA, pCIIATh 3aa41 B 00J1acTH MaTeMaTHYECKUX HayK

HNJI-3.0IIK-1: CnocoGeH KOHCYIbTUPOBATH B 00J1aCTH (PYHAAMEHTAJILHON MaTeMaTHKHU

Crioco0eH KOHCYIBTHPOBATH B 00J1aCTH (DyHTaMEHTAIEHOH MaTeMaTHKH

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIUHBI (MOOYJISA)

Kon HaumenoBanue pa3ienoB u tem /Bug | Cemectp / | YacoB | Komneren- | Jlutepatypa | Unte | Ilpumeuanue
3aHATUS 3aHATHA/ Kypc 197074 PAaKT.




Pazpen 1. lud¢. ypaBHeHust nepsoro
nopsiika

1.1

1. HopmansHas hopma
nuddepeHInaTBEHOTO YpaBHEHHS.
Pemenne, ob1ee perieHne, 4acTHOE
pemienue auddepeHnransHoro
ypaBHCHUSL.

3anaua Koy, HauanbHbIE YCIOBUSL.
Teopema o cyleCTBOBaHUU U
€IMHCTBEHHOCTH pelleHus 3a1aun Komrm.
VHTerpansHble KPUBBIE, H30KIMHBI, MTOJTE
HanpasleHuH U hepeHnaIbHOro
ypaBHEHHUSI.

2. Kimaccnguxanus nuddepeHnnamsHbIxX
ypaBHEHHUH MEPBOTO MOPSIKA II0 METOIaM
HMHTETPUPOBAHUS:

VYpaBHEHUs ¢ pa3IeNSIOLIMUCS
MIepeMEHHbBIMU;

3. OnHOpOIHBIE YpaBHEHHUS U
MIPUBOJISIIIECS K OJHOPOTHBIM;
JlunHeitHble OJTHOPOIHBIE U
HEOJAHOPOIHBIC YPABHCHHUS; METO/BI
pelLeHNs TMHEHHBIX YpaBHEHUN (METO
Jlarpanxa, Mmeron bepnymnun, meton
HHTETPUPYIOIIET0 MHOXKATEIIS, METO
BapUally IPOU3BOJILHOM MOCTOSHHOM);
4. YpaBuenus bepuynny;

VYpaBHEHUS B IIOTHBIX TU(depeHranax;
5. YpaBHEHUs IEPBOTrO NOPSIIKA, HE
pa3pelIeHHbIe OTHOCUTENBEHO
TIPOU3BOTHOM.

Vpasuenus Jlarpamxka u Kinepo.

/JTex/

WI-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJ1-
2.0IIK-1
WJ1-3.0TIK-
1

JI1.1 J11.2
J1.3
J1.4J12.1
J2.2J12.3
J12.4 JI12.5
J12.6 JI12.7

1.2

1. JuddepeHimansHple ypaBHEHUS
riepBoro nopsiika. Oo1ee 1 yacTHoe
pemenue. MHTEeTpansHele kKpuBkie. [lome
HanpabjieHud. MeTon u30KIuH.

2. YpaBHEHHUS C pa3eIIsIOIIMUC
TIEpPEMEHHBIMHY;

3. OnHOpOJHBIE YPaBHEHUS U
MIPUBOJISIIHECS K OHOPOTHBIM;

4. JluneliHbIe OTHOPOIHBIC YPaBHEHUS;
5. MeTo/ibI peleHus TMHEHHBIX
ypaBHeHuit (Metox Jlarpamxka, MeTox
HHTETPUPYIOIIEr0 MHOXKHUTEIIS,, METOJL
BapHaIUU [IPOU3BOJILHON IIOCTOSIHHOI);
6. YpaBHeHus bepryninu;

7. YpaBHEHUS B IOJIHBIX
muddepeHnmanax;

5. YpaBHEHuUs IEPBOTrO NOPSIIKA, HE
pa3peIIeHHbIE OTHOCHTEIBHO
TIPOU3BOJIHOM.

VYpaBuenwust Jlarpamxka u Knepo. /TIp/

TI-1.VK-1
WJ1-2.VK-1
WJI-3.VK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.011K-
1

J1.1J11.2
J1.3
JI1.4J12.1
J22J12.3
J12.4 J12.5
JI2.6 J12.7

1.3

Knaccudukanms muddepeHmansHpIX
ypaBHEHHUI epBOTO MOpsIIKa (YpaBHEHUS
C pa3IeNAIOIMMHUCS IEPEMEHHBIMH,
OJTHOPOJHEIC, TMHEIHbIC, bepHyum u
Pukkartu, B monmHbIX auddepenuanax).
YpaBHeHUs1, Hepa3peLIEHHbIE
OTHOCHUTEIILHO TPOU3BOAHOM. /Cp/

30

VI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.01IK-
1 UJ1-
2.0TIK-1
W/J1-3.0TIK-
1

JI1.1JI1.2
J1.3
J1.4J12.1
J2.2J12.3
J12.4 JI2.5
J2.6 J12.7

Paznen 2. {lud¢. ypaBHeHHs BBICIIHX
NMOPAIKOB




2.1 1. JIuneiiHble ypaBHEHUS BBICIIUX 6 NA-1.YK-1 J1.1J11.2
MOPSAZIKOB U UX cBoiicTBa. OOIIee Na-2.YK-1 J1.3
pelieHne JMHEHHOTO OJJHOPOTHOTO Na-3.YK-1 JI1.4J12.1
YPaBHEHUS BBICIIETO MOPsIIKA. UA-1.0IK- | J12.2J12.3

JluHeiiHble HEOTHOPOAHBIE YPaBHEHHS 1 UJ- J12.4 J12.5
BBICIIEro mopsiaka. OOIee penieHue. 2.0IIK-1 JI2.6 J12.7
2. JIuneitHble OJTHOPOIHBIE YPABHEHHUS C nJ-3.0I01K-
MOCTOSSHHBIMU k03 punmentamu. Obmiee 1

peLIeHue.

JluHelHbIe HEOTHOPOIHBIC YPABHEHUS C

MIOCTOSTHHBIMU K03 punmentamu. Obmiee

peleHue.

3. IlpumMeHeHue TPUrOHOMETPUUECKUX

PAIOB K pEIICHUIO TMHEHHBIX

HEOJIHOPOJHBIX YPaBHEHUI ¢

MOCTOSTHHBIMU KO3 (QHUITMESHTAMH.

4. YpaBHEeHUs, IPUBOAALIUECS K

JTMHEHHBIM YPaBHEHUSIM C ITOCTOSTHHBIMU

KodppHULIEHTaMU.

/J1ex/

2.2 1. JIuneiiHple ypaBHEHUS BBICILINX 6 NJ-1.VK-1 JIT.1JI1.2
TIOPSIZIKOB U UX cBoiicTBa. O0IIee NJ-2.VK-1 JI1.3
peleHne JIMHEHHOTO0 0AHOPOTHOTO N1a-3.YK-1 JI1.4J12.1
YpaBHEHUS BBICIIETO MOPSIKA. UA-1.0IIK- | JI2.2J12.3
2. JIuHeiiHble HEOJHOPOAHBIE YPaBHEHUS 1 UA- J2.4J12.5
BEICIIEro mopsiaka. Obmee penreHue. 2.0IIK-1 J2.6 J12.7
3. JIuHeliHbIe OAHOPOIHBIC YPABHEHHUS C HJ1-3.0I1K-
MTOCTOSTHHBIME K03 punmentamu. Obmiee 1
pemieHue.

JIunHeliHble HEOAHOPOHBIE YPABHEHHUS C
MOCTOSIHHBIMU K03 durpientamu. Oo1iee
pemieHue.

4. [IpuMeHeHrne TPUTOHOMETPHIECKHUX
PSIOB K PEILIEHUIO JTUHEHHBIX
HEOTHOPOHBIX YPaBHEHUH C
MTOCTOSTHHBIMH K03 hunmeHTamu.

5. YpaBHeHus1, TpUBOJAIIMEC K
JMHEHHBIM YPaBHEHUSM C TOCTOSIHHBIMU
ko3 punIeHTaMH.

Mp/

2.3 Bunst nuddepeHnmanbHpIx ypaBHEHUH 22 na-1.vK-1 JI.1J11.2
BBICHIMX TOPSAKOB. Pelenne TMHeHbIX Na-2.YK-1 J1.3
OJHOPOJIHBIX ¥ HEOJHOPOIHBIX NJ-3.VK-1 JI1.4J12.1
ypasuenwuii. /Cp/ WUA-1.0IIK- | JI2.2J12.3

1 UA- J12.4 J12.5
2.0I1K-1 J12.6 JI2.7
na-3.0IK-

1

Paszgen 3. CucreMsl
I depeHInAIBHBIX YPABHEHH I




3.1 1. HopmaibHbIe CHCTEMBI OOBIKHOBEHHBIX 4 NA-1.YK-1 J1.1J11.2
muddepeHInanbHbIX ypaBHeHHH. CBs3b HNa-2.YK-1 JI1.3
MEX1y YPAaBHEHHUSIMU BBICIINX MTOPSIKOB Na-3.YK-1 JI1.4J12.1
u cucteMamu JuddepeHnnanIbHbIX UA-1.0IK- | J12.2J12.3
ypaBHEHUH. 1 UA- J12.4 J12.5
2. JIuneiinbie cuctemsl. [locTtpoenue 2.0IIK-1 JI2.6 J12.7
o0II1ero penieHus OHOPOTHOMN THHEHHON NA-3.0I0K-

CHUCTEMBI. 1
OOriee penieHue HeOTHOPOIHOM

JTUHEHHON CHCTEMBI.

3. O6mue MeToBI HHTETPHPOBAHHUS

cucreM nudepeHIaIbHbIX YpaBHEHUH.

MeTtoa UCKITIOYEHHUSI.

4. MeTox MHTETPUPYEMbBIX KOMOMHAITHH.

Merton Diinepa.

5. Meron Jlanambepa.

/JTex/

32 1. HopmaibHbIe CHCTEMBI OOBIKHOBEHHBIX 4 NA-1.YK-1 J1.1J11.2
IuddepeHInaNbHBIX YPaBHEHUH. Na-2.YK-1 J1.3
dusnueckast TPAKTOBKA HOPMaJIbHOM NA-3.YK-1 JI1.4J12.1
CHCTEMBI U €€ peIleHuE. NA-1.0I0K- | JI2.2J12.3
JocTtaTouHble YCIOBUS CYILIECTBOBAHUS U 1 UA- J12.4 J12.5
€IMHCTBEHHOCTH pelleHus 3anaun Komm 2.0I1K-1 J12.6 J12.7
JUTSE HOpMaJTbHO# cucTeMbl. O01ee u NJ-3.0I01K-

YAaCTHOE PELICHUS HOPMaJIbHOU 1
cucteMbl. CBS3b MEXIY YpaBHEHUSIMU
BBICIINX TOPSAKOB M CHCTEMaMHA
nuddepeHnnaTbHBIX YPaBHEHHH.

2. Jluneitnble cucteMsl. IlocTpoenue
00IIIero perieHus OHOPOTHOMN JTUHEHHON
CHCTEMBI.

Oofmee pemnreHne HEOTHOPOIHOM
JIMHENHON CHCTEMBI.

3. O0m¥e MeToJpI HHTETPHPOBAHHUS
cucteM AU GEepeHITNATBHBIX YPaBHEHHUH.
MeToa UCKITIOUEHHUS.

4. Meton UHTErpUpyeMbIX KOMOUHAIMH.
Meron Diinepa.

5. Meron Jlanamb6epa.

Mp/

33 Cucrembl mudpepeHIHaTbHBIX 19,1 | UJO-1.YK-1 JIT.1 JI1.2
ypaBHeHui. JInHelHbIe cucTeMbl na-2.vyK-1 J1.3
OJTHOPOZHBIE U HEOTHOPOHBIE. Na-3.YK-1 JI1.4J12.1
JluHeiHbIE CUCTEMBI C IOCTOSTHHBIMU UA-1.0IIK- | JI2.2J12.3
koadpunmentamu. /Cp/ 1 UJ- J12.4 J12.5

2.0IIK-1 J12.6 J12.7
NA-3.0IIK-
1
Paznen 4. KoncyabTanum
4.1 Koncynpranus no gucrmrminae /KoHc/ 0,9 na-1.YK-1
na-2.YK-1
NA-3.YK-1
NJI-1.0I1K-
1 UJ-
2.0IIK-1
NA-3.0I0K-

1

Paznen S. Ilpomeskyrounasi arrecranms
(3K3aMeH)




5.1 IMonroroBka k ’x3aMeHy /JK3ameH/ 5 34,75 | U-1.YK-1 0
NI-2.VK-1
NI-3.YK-1
NJ-1.0I0K-
1 UJI-
2.0I1K-1
NJI-3.0I0K-
1

52  |Kontpons CP /KCPATT/ 5 0,25 | MA-1.YK-1 0
WJ-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJI-
2.0l1K-1
WJ1-3.011K-
1

53 KonTtaktHas padota /KoHcIK/ 5 1 HUa-1.YK-1 0
NJ-2.VK-1
NJ-3.VK-1
n-1.0IK-
1 U1-
2.0IIK-1
nJ-3.0I1K-
1

5. ®OHJ OIEHOYHbBIX CPEICTB

5.1. [TosicHuTEILHAA 3aIIHCKA

1. Haznauenne ¢oHma oreHOUHBIX cpeacTB. OIeHOYHbBIE CPEICTBA IPEeIHA3HAUCHBI TS KOHTPOJISA M OLICHKH 00pa30BaTeNbHBIX
JOCTHKEHHH 00yJaroMmuXcs, OCBOUBIINX IIPOrpaMMy YIeOHOH AUCIIUILIHNHEL.

2. ®oHI OLIEHOYHBIX CPEJICTB BKIIOYAET KOHTPOJIbHBIE MaTEpHabl 1JIsl IPOBEJEHUS BXOAHOTO KOHTPOJIS, TEKYLIEro KOHTpous 1 u
2 B hopme BOIPOCOB, 3aJaHMUH, a TAKKE MPUMEPHBIN TTIepedeHb BOIIPOCOB JUIS IIPOBEICHHS IIPOMEKYTOUHOI aTTecTayu B hopme
9K3aMEHa U 3a4€Ta C OLICHKOM.

5.2. OueHOYHBIE CPEICTBA Ui TEKYIEr0 KOHTPOJIS

[IpumepHbIi KOMIIEKT TecTa "BxoaHoi KOHTpOIb"

ODyHKIUs HA3bIBAETCS MOHOTOHHO BO3pacTalollel, ecnu mpu x > 0:
npupamesne GpyHxmua y = 0;

npupamenne GpyHkouu y > 0;

npupauenne Qynkuuu y 0;

npupamenne pynkouu y 0;

npupamenne GyHkmmn y < 0.

OyHKIMS HA3BIBAETCS MOHOTOHHO yObIBarommeil, ecnu mpu x > 0:
npupatienue ¢pynkauu y = 0;

npupaimesne GpyHkoua y > 0;

npupamenne QyHkmun y  0;

npupamenne Qynkuuu y 0;

npupamenue GpyHkauu y < 0.

OyHKINS UMEET B TOYKE a MAKCUMYM, €CJIH TIepBasi IPOM3BOAHAS B 3TOH TOYKE:
MEHSeT 3HaK C IUTI0cCa Ha MHUHYC,

MEHSET 3HaK C MUHYyca Ha ILIIOC;

OCTaeTCs TTOCTOSHHOM;

CTpeMUTCsl K OECKOHEYHOCTH;

HE MEHSET 3HaK.

ODyHKIUS UMEET B TOUKE a MUHHMYM, €CJIU NepBasi MPOU3BOJHAs B 3TOH TOUKE:
MEHSeT 3HaK C IUTI0ca Ha MUHYC,

0CTaeTCs MTOCTOSHHOIA;

CTPEMHTCS K OECKOHEUHOCTH;

MEHSeT 3HaK ¢ MHHyca Ha IUIIOC;

HE MCHSCT 3HaK.

CnoxxHo#t pyHKUIMEH Ha3bIBaeTCA:

(byHKIMS, IpeICTaBIsOmAs COO0H CyMMY HIIM Pa3HOCTb HECKOJIBbKHMX (DYyHKIHI;
€CITM OHA SBJIAETCA JIOTApH(YMOM X;

€CII OHA PABHACTCS CHHYCY X;

(YHKIMS, apryMEHTOM KOTOPOH SIBIISICTCS Apyrast (pyHKUuS;

(bYHKIUS, MTPEeACTABIIONIas COO0H MPOU3BEICHNE HECKOIBKUX (YHKITHH.
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IMpousBoxHo#t ¢pyHknuu y = f(x) Ha3pIBaeTcs:

HpeJes OTHOLICHHS 3HAaUCHUs (DYHKIMHM K 3HAYEHMIO apryMEHTa TP CTPEMIJICHUH apryMeHTa K HyIIIO;

OTHOIIICHHE 3HAYeHNs (YHKIUH K 3HAUCHHIO apTyMEHTa;

OTHOIIECHHE MPUPAIIEHUS (YHKIUH K IPUPANICHUIO apryMeHTa,;

npeJie]l OTHOLICHHS 3HAUCHUs (DYHKIMU K 3HAYEHHIO apryMEHTa IPH CTPEMJICHMH 3Ha4YeHHsl apryMEHTa K KOHCTAaHTE
HpeJe] OTHOLIEHHs MpUpalleHust QyHKINK K NMPUPALICHHIO apIyMEHTa NP CTPEMJICHHH MPHPAIIEHUS apryMeHTa K

YacTHO! NpOM3BOAHON (PyHKIIMH HECKOIBKUX NEPEMEHHBIX HA3bIBACTCS:
MPOU3BO/IHASL OT YaCTHOI'O apryMEHTOB (DYHKIIMH;

MIPOM3BOIHASA OT MPOW3BEICHH apryMEeHTOB (YHKINW;

MPOU3BOJHASA OT JOorapudmMa 4aCTHOTO apryMEHTOB (PyHKIHH;

MPOU3BO/IHASL OT (PYHKIMH MY YCIOBHH, YTO BCE APIyMEHThI KPOME OJJHOTO OCTAIOTCSI OCTOSTHHBIMM;
MPOU3BO/HAS OT (PYHKIMH MPH YCIOBHH, YTO BCE apIyMEHTBI OCTAIOTCSI IIOCTOSTHHBIMU.
IMpon3BomHas QyHKINH ONpeeseT:

n3MeHeHHe (PyHKIMU IpH 3aJaHHOM U3MEHCHUHU apryMeHTa,

M3MEHEHHE apryMeHTa IpH 3aJaHHOM M3MEHEHHH (PyHKIUH;

HM3MEHEHHE apryMeHTa IpH 33aJaHHOM 3HauYeHHH (YHKIINY,

n3MeHeHHe (PyHKIMM IpH 3aJaHHOM 3HAUYCHHUU apryMEHTa,

CKOPOCTh M3MEHEHUE (YHKLMH NPU N3MEHEHHU apryMeHTa.

Juddepernman GyHKIUH — ITO:

MIOJTHOE TIpHpaIIeHne QYHKIUH TIPU 3aJaHHOM H3MEHEHHH apTyMEHTa;

KBajIpaT NpupamieHus GYHKIUH [IPpU 3aJaHHOM U3MEHEHHU apryMEHTa;

KBa/IPAaTHBII KOPEHb M3 NPUpALCHHUs (YHKIMH NP 33laHHOM M3MEHEHHH apryMeHTa;
T7IaBHAS JIMHEHHAs 9acTh MpHpanieHus GYHKINHN TPH 3aJaHHOM M3MEHEHUH apTyMEHTa;
n3MeHeHHe (pyHKIMH IPH 3aJaHHOM M3MEHEHHH apryMeHTa.

[Ipou3BoHOM BTOPOro Mopsijika Ha3bIBaeTCs:

KBaJIpaT MPOM3BOJIHON IIEPBOTO IOPSJIKa;

MIPOMU3BOHAS OT MPOU3BONHON MEPBOTO MOPSIIIKA,;

KOPEHb KBaJPATHBIA OT IIPOU3BOJHON IIEPBOrO MOPSIKA;

nepBooOpasHas GyHKINY,

nepBooOpa3Hast MPOU3BOIHON TIEPBOTO TOPSAKA.

IMomaeM muddepernnanom GyHKIMN HECKOIBKUX MEPEMEHHBIX Ha3BIBACTCS:

IJIaBHasl JIMHEWHAs! 4acTh MpupanieHus GyHKIUM NpH U3MEHEHNH OJHOTO U3 apryMEHTOB;
TJIaBHasl JIMHEHWHAs! 4acTh MpupanieHus QyHKINM Npy M3MEHEHUH JIorapu(Ma OJHOTO U3 apryMEHTOB;
KBajpaT NpHUpaNIeHust GYHKIUH ITPH U3MEHEHHH BCEX apTyMEHTOB;

I7IaBHAS JTMHEHHAs 9acTh MpHpamieHus QyHKIUU MPH U3MEHEHUHN BCEX apryMEHTOB;
npupaiieHns: QYHKIUN TIPH U3MEHCHUH BCEX apryMEHTOB.

IepBooOpa3zHoit ¢pyHknnu y = f(X) Ha3eIBaeTcs:

(byHKIUS, TPOU3BOAHAST KOTOPOH paBHa 3amaHHOM ¢yHKIuH (GyHKINN y = {(X));
¢bynkus, pasHas cymme y = f(x) + C, rne C — mpou3BoibHas KOHCTAHTA;

¢ynknust, paBaas 2 f(x+C), rae C — npou3BoJIbHAs KOHCTAHTA;

C {(x), rne C — mpou3BoJIbHAs KOHCTAHTA,

¢bynkus, paBHas 2 f(x).

Kaxnmas ¢pyakuus y = f(x) umeer:

OJIHY TIEpBOOOpa3HyI0 (YHKIIHIO;

POBHO 2 1epBOOOPa3HBIX (YHKINIT;

HU OJHOM mepBOOOpa3HON (QYyHKINU;

HECKOJIBKO II€PBOOOPA3HBIX (PyHKIMIA;

MHOECTBO MEPBOOOPA3HBIX (PYHKIUH.

Heonpenenennsim nHTerpanom ¢yHknuu y = f(x) Ha3pIBaeTcs:

nepBooOpasHas pynkuuu y = f(x);

KBajpar mepBoobpazHoil GpyHkImu y = f(X);

CyMMa BCeX MepBooOpa3HbIX QyHKINH y = f(X);

COBOKYITHOCTh BCEX MepBOOOpa3HbIX QyHKIMU y = f(X);

MPOU3BEICHUE BCeX MepBOOOpasHbIX GyHKIMH y = f(X).

MeTon MHTETpUPOBAHMUS 0 YacTAM MPUMEHUM IIPH UHTETPUPOBAHUH:

CYMMBI WJIM Pa3sHOCTH HECKONIBKUX (DyHKITHIA;

CJIOKHOW (DYHKIIHH;

JMHEHHOW KOMOWHAIMH (YHKIIHI;

MPOU3BENEHNS (YHKIHI;

m000#1 KoMOUHAIMY JIIOOBIX (QYHKIHMA.

MeTton 3aMeHBI NIEPEMEHHBIX MPHUMEHUM TIPH MHTET PUPOBAHUH:

CYMMBI WJIM Pa3sHOCTH HECKOJNBKUX (DyHKITHH;

IpoU3BeNeHHUs (YHKLUI;

JIUHEHHOW KOMOMHAIIUK (QYHKIIHIA,

CITOKHBIX (DyHKITHI;

0001 KOMOMHAINH JIFOOBIX (DYHKIHH.
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Kputepuu ouenku

«3a4TeH0» — BBIMIOJIHEHHE BEpHO Oosiee 60% 3amaHuii.

«He 3aureno» — BemmonHenue 60% u MeHee 3aJaHUl BEPHO.

cemectp 4

[Ipumepnsie Bonpock "Tekyiuit koHTpoas 1"

1. 3amaun, npuBomsamme K quddepeHnnaTb-HEIM YpaBHEHUAM

2. ITonsarue o nudppepeHIraIbHOM YpaBHECHUH. PellieHns 1 HHTerpalibHbIC KPUBBIC.
3. YpaBHeHHUE EpBOTO MOPS/IKA, €r0 PEIIeHNe I TeOMETPHUECKOE HCTOJIKOBAHHE.
4. 3anaua Komm.

5. MexaHu4eckoe TOJKOBAHUE YPaBHEHUS IIEPBOIO IOPSIKA.

6. YpaBHeHHE ¢ pa3AeSIONMMHCS TEPEMEHHBIMH.

7. OnHOpOIHBIE YPABHEHUS U ypaBHEHUsI, IPUBOISIINECS K OHOPOTHBIM.

8. KBa3uogHOpoAHbIE ypaBHEHMUS.

9. JIuneiiHple ypaBHEHHsI IEPBOTO MOpsiAKa. MeToIbl UX PELIeHUs.

10. YpaBuenus bepnymnu u Pukkaru.

Kpurepuu onenku

«3a4dTeHo» — BHITIOJIHEHHE BepHO Oomee 60% 3a1aHuid.

«He 3aureHo» — Beimonaenue 60% 1 MeHee 3aJJaHuil BEPHO.

ITpumepHsle Bonpocs! "Texyluii KOHTpob 2"
11. YpaBHeH#Hs B MONHBIX quddepeHnnamax.

12. Teopema cy11ecTBOBaHUS U €AMHCTBEHHOCTH pereHus 3agaun Komm. Jloka3aTenbcTBO CylIeCTBOBAHUS.
13. Teopema cyiiecTBOBaHUS M €AMHCTBEHHOCTH pemeHus 3agaun Komm. Jloka3zaTenbcTBO €JMHCTBEHHOCTH.
14. Oco0ble TOYKH YpaBHEHHS NIEpBOro mopsiaka (Gokyc, MEeHTp, CEII0, Y3e).

15. YpaBHeHUs IEpBOTO MOPsAKA, HE pa3pelieHHble OTHOCUTENIBHO TPOU3BOIHON — CTETICHHBIE.

16. YpaBHeHus IepBOro NOpsiAKa, HE COJIepIKalIie OAHON IIepEeMEHHON.

17. O0wmwmit MeTo BBECHUS MapaMeTpa MPpU PEIICHUH YPaBHCHUI, HEe pa3peICHHBIX OTHOCHTEIFHO MIPOM3BOAHON. Y paBHEHUS
Jlarpamxa u Knepo.

18. OcoOrle perieHus ypaBHEHU epBoro nopsaka. JAMCKpUMUHAHTHAS KpUBasi, orudaromniast.

19. 3anaua o TpackTopusx. V3oronanabHble TpPa€KTOPHH.

20. Teopema cylecTBOBaHHS M €AMHCTBEHHOCTH pellleHus 3a1au Koy a1t ypaBHEHUH BBICIINX TTOPSAAKOB.
Kputepuu ouenku

«3auTeHo) — BHINOIHEHHE BepHO Oosee 60% 3amaHuii.

«He 3aureno» — BemosiHeHne 60% 1 MeHee 3aTaHui BEPHO.

cemectp 5
[TpumepHbie Bonpocs "Tekyiuit koHTpob 1"

1. HexoTopsle TUIIBI ypaBHEHUH BBICHIETO IOPSIKA, pa3peLIMMble B KBaJpaTypax.
2. ITpoMeKyTouHble HHTETPaNbl. Y paBHEHUS, AOMYCKaIONe TOHMKEHHE TOpsAAKa.
3. JIuneiiHble ypaBHEHHS BBICIINX MTOPSIKOB U UX CBOMCTBA.

4. O0mee pemnreHue JIMHEHHOTO OTHOPOTHOTO YPaBHEHUS BBICIIETO MOPS/IKA.

5. JIunelinple HEOAHOPOIHBIE YPABHEHUS BBICILIETO nopsiaka. Obiiee peuieHue.




6. JInHeitHbIe OHOPOIHBIC YPaBHEHNUS C TIOCTOSIHHBIME Kod(pduienTamu. OO01iee penieHue.
7. JIuneiHbIe HEOJHOPOIHBIEC YPAaBHEHHS C TIOCTOSIHHBIMU K03 duimentamu. OO1iee penieHue.

8. I[IpMeHeHne TPUrOHOMETPUUECKUX PSIJIOB K PEIICHUIO JIMHEHHBIX HEOAHOPOJHBIX YPaBHEHUH C IOCTOSTHHBIMU
K03 dpunmeHTaMu.

9. YpaBHEHUS, IPUBOASAIIUECS K JINHSHHBIM YPAaBHEHUSIM C TIOCTOSIHHBIMU KOG QUIIMCHTaMH.

10. IIpuBeneHre ypaBHEHUSI BTOPOI'O MOPSAAKA K CAMOCOINPSLKEHHOMY.

11. HopmanbHble crcTeMbl OOBIKHOBEHHBIX AU((EpEHIMAIBHBIX YpaBHCHUH.

12. ®usndeckas TPaKTOBKA HOPMAIIbHOI CHCTEMBI U €€ peleHue.

Kpurepuu onenku

«3a4TeHo» — BHITIOJIHEHHE BepHO Oomee 60% 3amaHuid.

«He 3aureno» — BemmonHeHue 60% u MeHee 3a1aHUl BEPHO.

[IpumepHbie Bonpocs "Tekyiuit koHTpOIH 2"

13. locTaTouHbIe YCIOBUS CYIIECTBOBAHHS M €ANHCTBCHHOCTH PeIleHHUs 3a1auu Komu A1 HopManbHOH CHCTEMBI.
14. OO1ee n yacTHOE pPeNIeHHS HOPMATbHOH CHCTEMBI.

15. CBs3p MeX1y ypaBHEHHSIMU BBICIIMX MOPSAKOB M cUCTEMaMH Ju(depeHInaNbHbIX YPaBHEHUH.
16. JIunetinbie cucteMbl. [locTpoeHne 00IIEero penieHns: OJHOPOTHOM JTMHEHHON CHCTEMBI.

17. Ob1iee penieHre HEOJTHOPOIHOM TMHEHHON CHCTEMBI.

18. O6mue MeToIbI HHTETPUPOBAHHS CHCTEM TU((epeHIINANBHBIX YpaBHEHUH. MeTo ] HCKITIOUeHHS.

19. JIuHeiHbIC CHCTEMBI C TOCTOSHHBIME K03 ¢uuneHTaMu. Meton Diinepa HHTETPUPOBaHUS CHCTEM TU(depeHInaIBEHBIX
ypaBHEHHII.

20. MeTo MHTErpUPYEMbIX KOMOWHALMI HHTETPUPOBAaHUS cUCTeM AU((EpeHIIMAIBHBIX YpaBHCHUH.
21. Merox lanmambepa HHTETpHPOBaHKSA cHCTeM T depeHnnanTbHbIX YpaBHCHHH.
22. TlonsiTue ycroitunBoCTH penieHus JudhepeHnnaabHOro ypaBHeHus o JIAmyHoBy. ACHMITOTHYECKas YCTOHUMBOCTb.

23. ABTOHOMHOE ypaBHEHHE BTOpOro nopsaka. @azossie noprpeTsl. OcoOble TOUKH aBTOHOMHOW JIMHEHHOM CHCTEMBI BTOPOTO
HOpsI/IKA.

Kputepuu ouenku
«3auTeHo) — BHINONHEHHE BepHO Oosee 60% 3amaHuid.
«He 3aurenoy» — BeimonHeHue 60% 1 MeHee 3a1aHUll BEPHO.

5.3. Tembl NHCbMEHHBIX padoT (3cce, pedpepaThbl, KypcoBbie padOTHI U JAp.)

He npenycmotpeHsl

5.4. OneHo4HBIE CPEACTBA IJIsl IPOMEXKYTOYHON aTTecTaluu

IlepeyeHp BONpPOCOB K IK3aMEHY

1. 3amaun, npuBoAIINe K AUPPEPEHIINATBHBIM YPaBHEHHAM

2. [MonsaTue o muddepeHraIb-HOM YpaBHEHNH. PeleHns n nHTerpaibHbIC KPUBBIE.
3. YpaBHEeHHE NepBOro MOPAAKA, €TO PEIICHHE U TEOMETPHUECKOE HCTOIIKOBAHIE.
4. 3amaua Komm.

5. MexaHuuecKoe TOJIKOBAHUE yPaBHEHUS IIEPBOIO IOPSIKA.

6. YpaBHEHUE C pa3AesIOIUMICA IEPEMEHHBIMU.

7. OmHOpOIHBIC YPAaBHCHUS U YPAaBHEHUS, IIPUBOISAIINECS K OJHOPOTHBIM.




8. KBa3zuogHOpoaHbIE ypaBHEHUS.

9. JIuneliHble ypaBHEHUs NIEPBOTo MOpAaKa. MeToAb! UX peIIeHHs.

10. Ypasuenus bepnynnu u PuxkaTu.

11. YpaBHeHUs B MONHBIX TU(PepeHIIHATaX.

12. Teopema cymiecTBOBaHHUA U €IUHCTBEHHOCTH pemieHus 3anadu Komm. J[oka3aTenbCTBO CYIIIECTBOBAHHS.
13. Teopema cyIiecTBOBaHUS U €IMHCTBEHHOCTH peleHus 3a1a4u Komn. Jloka3aTenscTBo €MHCTBEHHOCTH.
14. OcoObie TOYKH ypaBHEHUS TIEPBOTo mopsiaka (hoKyc, IEHTP, CEII0, Y3ei).

15. YpaBHeHus nepBoro Nopsijika, He pa3pelleHHbIe OTHOCUTENBHO IPOU3BOAHOM — CTEIIEHHBIE.

16. YpaBHeHuUs nepBoOro Nopsika, He CoAepKaliie 0JHON NepEMEHHOM.

17. O6mmit MeTox BBEICHHS ITapaMeTpa NP PELICHUH yPaBHEHHUH, HE Pa3pEIIEHHBIX OTHOCUTEIBHO MIPOU3BOIHON. Y paBHEHHS
Jlarpanxa u Knepo.

18. OcoOsbie pemeHns: ypaBHEHHHA NEpBOTO Mmopsiaka. JMCKpIMHHAHTHAS KPUBast, OTHOAIOMmIas.
19. 3amaga o Tpaekropusax. M30oroHanbHbIe TPACKTOPHH.

20. TeopeMa CyHICCTBOBAHNA U CIUHCTBCHHOCTU PCHICHUA 3aJa4n Ko JJIsL ypaBHeHI/Iﬁ BBICIIHMX IMOPAIAKOB.

Kpurepuu onenku:

- OLIEHKA «OTIIMYHO)» BBICTABIIAETCS CTYICHTY, €CIIH IPOJEMOHCTPHPOBAHO IITyOOKOE ¥ MPOYHOE YyCBOSHHE MaTepHaa, T.€.
MIOCIIEA0BATENFHO, TPAMOTHO U JIOTHYECKH CTPOWHO M3JIOKEHBI BCE TPH BOTIPOCA OMIIETa, YTO OMPEAEISIET MOBBIMICHHBIN
YPOBEHB;

- OLICHKA «XOPOWLIO» BBICTABIAETCS CTYIEHTY, €CIH ITPOAEMOHCTPUPOBAHO JOCTATOYHO IIOJHOE YCBOEHHE MaTepHara, T.e.
YaCTHYHO M3JI0KEHBI MEPBBIN U (MJIM) BTOPOH BOMPOCH! OWJIETa M BHIITOJHEHO YMEHHE, YTO OIpEJIeIIsieT IOPOTroBhlii YPOBEHb;
- OIICHKA «YJIOBJICTBOPUTENIBHO» BBICTABIISAETCS CTYACHTY, €CIIU MMPOJEMOHCTPHUPOBAHO 00lIiee 3HaHUEe MaTepHrana, T.e. YaCTHYHO
U3JI0KEH MEePBbIM UK BTOPOI BOIIPOC U BBHINOJIHEHO YMEHHUE, YTO ONpEENseT MOPOrOBbIi ypOBEHS;

- OLICHKA «HEYJOBJIETBOPUTEILHOY» BBICTABISETCS CTYJIEHTY, €CIIU IPOJEMOHCTPUPOBAHO HE 3HAHKE MaTepHaa, He BlaJeHue
TIOHSTHHHBIM aNIapaToM, T.€. OTCYTCTBYET H3JI0KEHUE BOIIPOCOB OMIIETa, COBOKYITHOCTh BCETO MEPEUUCIICHHOTO OTIpeIeIIsieT
TO, YTO YPOBEHb HE C(HOPMUPOBAH.

Ilepeuenp BOIIPOCOB K 3a4ETy C OLEHKOH

1. HexkoTopsle TUIIBI ypaBHEHUH BBICIIETO MOPSAKA, pa3pellnMbIe B KBaIpaTypax.

2. IlpoMexyTOUHBIE HHTETpaJIbl. Y paBHEHUSI, HOMYCKAIONME TTOHKEHUE OPSIKA.

3. JIuHeliHbIe ypaBHEHUs BBICIIUX MOPSIKOB M UX CBOMCTBA.

4. O01ee penreHne JMHEWHOTO OJTHOPOJIHOTO YPaBHEHHMS BBICILIETO HOPSIKA.

5. JluneitHbIe HEOTHOPOIHBIE YPaBHEHNUS BhICIIETO mopsaka. O0mee pereHwne.

6. JIuHeiHbIe OTHOPOIHBIE YPABHEHHUS C MMOCTOSTHHBIMA K03 durmentamu. Ob1Iiee pemeHue.

7. JIuneliHbIe HEOJHOPOAHBIE YPaBHEHHS C TIOCTOSHHBIMHU Koddpurmentamu. OOI1iee pereHue.

8. [I[puMeHeHHe TPUTOHOMETPUYECKUX PSAIOB K PELICHHUIO JIMHEHHBIX HEOJHOPOAHBIX YPABHEHUH C TOCTOSTHHBIMU
koa(pureHTaMH.

9. ypaBHeHI/Iﬂ, MMpUBOAAIINECA K JIMHCHHBIM YpaBHCHUAM C MOCTOAHHBIMHA KO3(1)(1)I/IIII/IGHT3.MI/I.

10. IlpuBenenne ypaBHEHHSI BTOPOTO MOPSAAKA K CAMOCOIIPSKCHHOMY.




11. HopmanbHbIe cucTeMBbl OOBIKHOBEHHBIX TU(Q(QepeHIMaNbHBIX YPaBHEHHUH.

12. ®uznueckas TpaKTOBKA HOPMaJIbHOW CUCTEMBI U €€ pELICHNUE.

13. locTaTo4HBIE YCIOBHSA CYIIECTBOBAHHS M €ANHCTBEHHOCTH peLIeHUs 3a1a4un Kol ay1st HOpManbHOH CHCTEMBI.

14. O6mee n yacTHOE pPelIeHUs] HOPMAIBHON CHCTEMBI.

15. CBsi3b MeX/1y YpaBHEHHSMH BBICHUIMX MOPSIKOB U cUcTeMaMu JuddepeHInalbHbIX YpaBHEHHH.

16. Jlunetinsie cuctemsl. [locTpoeHue 00IIETO PEIICHUS OJHOPOIHON JTMHEHHON CHCTEMBI.

17. O6uee penreHne HEOJHOPOTHOM THHEHHON CHCTEMBI.

18. O6mme MeToAbl MHTETPUPOBAHUS cUCTEM TU(depeHIHANBHBIX YpaBHEHHH. MEeTO HCKITIOUeHNSI.

19. JInaeliHbBIe CHCTEMBI C TOCTOSTHHBIMU K03 duitnentamu. Metox Diinepa HHTETpUpOBaHUs cucTeM AuddepeHInarbHBIX

YpaBHEHHUH.

20. Mero MHTErpUpYEMbIX KOMOUHAIMI HHTErpUpOBaHus cucteM nuddepeHnnalbHbpIX YpaBHEHHH.

21. Meron [Janambepa uHTErpupoBaHus cucTeM AuddepeHInaIbHBIX YPaBHCHUH.

22. IlonsiTre yCTOHYMBOCTH peleHus 1udPepeHHaIbHOr0 YpaBHEHHS 10 JISImyHOBY. ACUMITOTHYECKAs! yCTOHYUBOCTb.

23. ABTOHOMHOE ypaBHEHHE BTOpOro nopsaka. ®azossie noprpersl. OcoOble TOUKH aBTOHOMHOM JINHEHHOM CHCTEMBI BTOPOTO

nopsaka.

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABJIAETCA CTYACHTY, €CJIN IPOACMOHCTPUPOBAHO I‘J'Iy60KO€ U IIPOYHOEC YCBOCHUE MaTepualia, T.€.
OCJI€A0BaTEC/IbHO, TPAMOTHO U JIOTUYECKU CTpOﬁHO H3JIOKCHBI BCE TPpH BOIIpOCa 6I/IJ'IeTa, YTO ONpECaACIACT MOBBIIICHHBIN

YPOBEHB;

- OLICHKA «XOPOLIO» BBICTABIIAETCS CTYAEHTY, €CIIHM IPOAEMOHCTPUPOBAHO JOCTATOYHO [OJIHOE YCBOSHHE MaTepuala, T.¢.
YaCTHYHO M3JI0KEHBI NTEPBBIN U (MJIM) BTOPOH BOMPOCH! OWJIETa M BHIITOJIHEHO YMEHHE, YTO OIpeJIelIsieT HOPOTrOBhIl YPOBEHb;

- OLIEHKA «YJOBJIETBOPHUTEIHHOY» BBICTABIISICTCS CTYACHTY, €CIIH IIPOJEMOHCTPUPOBAHO oOlllee 3HaHHE MaTepuaa, T.e. YaCTHIHO
W3JI0’KEH MEPBBIN WIK BTOPOH BOIPOC M BHIITOJIHEHO YMEHHE, YTO OIIpeJIelisieT IOPOTroOBhIli YPOBEHD;
- OLICHKA «HEYJOBJIICTBOPHUTEIBHOY BBICTABILSIETCS CTYICHTY, €CJIM MPOJIEMOHCTPHPOBAHO HE 3HAaHHE MaTepHaa, He BIaJICHUC
TOHSATHHHBIM aImapaToM, T.€. OTCYTCTBYET H3JI0)KEHHE BOIIPOCOB OUIIETa, COBOKYITHOCTE BCETO MEPEYUCICHHOTO ONPEIeseT
TO, UYTO YPOBEHB HE C(HOPMHUPOBAH.

6. YHAEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIS)

6.1. PekoMenayeMas iuTepaTypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBo, roj O5. agpec
JI1.1 |Ilaxaes b.B. Jlexuu 110 TEOPUHU OOBIKHOBEHHBIX T'opHo-AunTaiick: http://elib.gasu.ru/index.p
nuddepeHnnansHbIX ypapHeHuit. Y. 1: PUOTATY, 2015 hp?
yueOHOe ocobue mo Hampasienuio 01.03.01 option=com_abook&view
Marematuka (baxagaBpHuaT) =book&id=56:1ektsii-po-
teorii-obyknovennykh-
differentsialnykh-
uravnenij-ch-
1 &catid=5:mathematics&
Itemid=163
JI1.2 |Ilanrtenees A.B., OObIKHOBEHHBIE U depeHInaIbHbIe Mockaa: Jloroc, http://www.iprbookshop.r
Sxumona A.C., ypaBHEHUs: yueOHOE ocobue 2010 1/9280.html
Prr6axoB K.A.
JI1.3 | Apnonsn B.W. OOBIKHOBEHHBIE AN HEepeHITIATBHBIC Wxesck: Muctutyr | http://www.iprbookshop.r
YpaBHEHUS KOMIIBIOTEPHBIX 1/92056.html
HCCJICIOBaHUI;
Perynspnas u
XaoTHYecKast
nuHamuka, 2019



http://elib.gasu.ru/index.php?option=com_abook&view=book&id=56:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-1&catid=5:mathematics&Itemid=163
http://www.iprbookshop.ru/9280.html
http://www.iprbookshop.ru/92056.html

ABTOPBI, COCTaBUTEIIN

3ariaBue

W3narenscTBO, TOI

On. aapec

JI1.4 |IonTpsrun JI.C. OOBIKHOBEHHBIE AU( hepeHITHATbHbIC MxeBek: http://www.iprbookshop.r
YpaBHECHUS Perynsipras u 1/92055.html
XaoTHYecKast
JMHAMHKA;
Muctutyr
KOMITBIOTEPHBIX
uccienoBanui, 2019
6.1.2. Jlono/HUTEILHAS JIUTEPaTYpa
ABTOpBI, COCTaBUTENU 3aryaBue WznarenscTBo, roj . aapec
JI2.1 |Marsees H.M. OOBIKHOBEHHBIC TN GepeHITATEHEIE Cankr-IlerepOypr:
ypaBHeHus: yaeOHOe ocodue CrenuansHas
nmureparypa, 1996
JI2.2 | ®ununmos A.O. Coopnuk 3ama4 1o AuddepeHnaTbHbIM Mocksa: Hayka:
YpaBHEHUSIM: y4eOHOE IT0COOHE IS By30B Odusmariur, 1979
JI2.3 |Kaiiroponos E.B. OOBIKHOBEHHBIC TN HEepeHITHATEHEIC I'opHO-AnTaiicKk: http://elib.gasu.ru/index.p
ypaBHeHus: yaeOHoe nocobue it 6akanaspos | PO I'ATY, 2014 hp?
mo Hanpasienusm 010100.62 "Matematuka" u option=com_abook&view
011200.62 "dusuka" =book&id=310:0byknove
nnye-differentsialnye-
uravneniya&catid=5:math
ematics&ltemid=163
JI2.4 |IlaxaeB b.B. Jlextuu 1o TeOpUH OOBIKHOBEHHBIX T'opHO-AnTaiick: http://elib.gasu.ru/index.p
muddepeHnnansHbIX ypaBHeHHH. U. 2: PUOTAIY, 2016 hp?
y4e6HOe ocobue IS CTYACHTOB, option=com_abook&view
obydaroruxcst mo Hanpasienuio 01.03.01 =book&id=145:lektsii-po-
Maremartuka (6akanaBpuar) u 02.03.01 teorii-obyknovennykh-
MateMaTHKa U KOMIIBIOTEPHBIE HAYKH differentsialnykh-
(6akanaBpuar) uravnenij-ch-
2&catid=5:mathematics&
Itemid=163
JI2.5 |IlaxaeB b.B. Paboyast TeTpanb MpakTHYECKUX 3aHATHIA IO T'opHo-AunTaiick: http://elib.gasu.ru/index.p
TeopHH OOBIKHOBEHHBIX AU (hepeHIIHaTIbHbIX BUIITATY, 2017 hp?
ypaBHEHU: yueOHOE TIOCOOHE IS CTYJICHTOB, option=com_abook&view
oOyuarommxcs o Hanpasienuto 01.03.01 =book&id=2131:rabochay
Maremaruka (bakxamaspuat) u 02.03.01 a-tetrad-prakticheskikh-
Marematika U KOMIBIOTEPHBIC HAYKH zanyatij-po-teorii-
(6akanaBpuar) obyknovennykh-
differentsialnykh-
uravnenij-chast-
1&catid=5:mathematics&
Itemid=163
JI2.6 |IlaxaeB b.B. Paboyast TeTpanb MpaKTHIECKUX 3aHATHIA IO T'opHo-AunTaiick: http://elib.gasu.ru/index.p
TeopuHu 0OBIKHOBEHHBIX A} depeHnnamTbHbIX BUIITATY, 2018 hp?
ypaBHEHUH (4acTh 2): yueOHOe mocooue option=com_abook&view
=book&id=2797:878&cat
id=5:mathematics&Itemid
=163
JI2.7 [IOmarymos M.T. OObIKHOBEHHBIE MU G epeHITaTbHbIE MxeBck: http://www.iprbookshop.r
YpaBHECHHUS: TEOPHS U TIPMIIOKEHHS: yaeOHOe Perymsipras n 1/91969.html
nocobne Xa0THYeCKast
JMHAMHUKA;
WNucturyr
KOMIIBIOTEPHBIX

ucciaegoBanuii, 2019



http://www.iprbookshop.ru/92055.html
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=310:obyknovennye-differentsialnye-uravneniya&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=145:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-2&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2131:rabochaya-tetrad-prakticheskikh-zanyatij-po-teorii-obyknovennykh-differentsialnykh-uravnenij-chast-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2797:878&catid=5:mathematics&Itemid=163
http://www.iprbookshop.ru/91969.html

6.3.1 IlepeueHb MPOrpaMMHOr0 odecneyeHust

6.3.1.1 | MatLab

6.3.1.2 | Moodle

6.3.1.3 | Google Chrome

6.3.1.4 | Kaspersky Endpoint Security s 6u3aeca CTAHJAPTHBIM

6.3.1.5 | MS Office

6.3.1.6 | MS WINDOWS

6.3.1.7 | NVDA

6.3.1.8 | AAupexc.bpayzep

6.3.1.9 | LibreOffice

6.3.1.1 |PEJ1 OC

6.3.2 TlepeuyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | baza nanHbIX «DneKTpoHHas OnbauoTeka ['opHO-ANTaliCKOro rocy1apCTBEHHOTO YHUBEPCUTETA»

6.3.2.2 | DnekTponHO-O0MbIMOTeUHas cucteMa IPRbooks

6.3.2.3 | MexBy30BCKast 2IeKTpOHHAs OMONInoTeKa

7. OBPABOBATEJIBHBIE TEXHOJIOIT'UH

MpOOTIeMHAS JICKIUS

KOH(epeHIIUs

JAUCKYCCHUA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAYJIS)

Homep aynuropun | Haznavenue OcHOBHOe OCHAIlleHUe

222 Bl Y4eOHas ayquTopus AJs IPOBEICHUS Pabouee mecto npenogaBatens. [locamounsie Mecta
3aHATHH JEKIIMOHHOTO THTIA, 3aHATHI oOydJaroruxcs (10 KOJIMIECTBY 00yJarommxcs).
CEeMHHAPCKOT'0 THIIA, KypCOBOTO IepenocHoii mpoekTop, HOYTOYK, SKpaH

MIPOEKTHPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
paboT), TPYIIOBBIX U MHAWBUIYaIbHBIX
KOHCYJbTAallUH, TEKYIIEro KOHTPOIIS U
MIPOMEXKYTOUHOM aTTeCTallul

207 b1 JleknronHas ayauropus. YueOHas YueHuueckas 10cKa, MPOEKTOP, IKpaH, CUCTEMHBIN OJIOK,
ayJAUTOPUS TSI TPOBEACHUS 3aHATUIN MOCAJ0YHbIC MECTa 00YJAONIUXCSI (IO KOJIUYECTBY
JICKITMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO | 00yJaromuxcs), pabouee MECTO MPEnoaBaTes

THUTA, KYPCOBOT'O MPOCKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX PaboT), IPYIITOBBIX
Y MHIUBUIYATBHBIX KOHCYITBTAIIHH,
TEKYIIETO KOHTPOJIS U POMEKYTOTHOM

aTTeCTalnn
209 b1 KomnbrotepHslii kiace. YueOHas Pabouee mecto npenonasatens. [Tocamounsie Mecta
ayIAUTOPUS LTS IPOBEACHUS 3aHATUH oOyJarormmxcs (10 KOJMIECTBY 00YJarOIINXCS).
JIEKIIMOHHOTO THIIA, 3aHATHH CEMUHApPCKOTo | MapkepHas yueHH4YecKas JOCKa, KpaH,
TUTIA, KYPCOBOTO MPOSKTHPOBAHUS MYyJIbTAMEAAATIPOCKTOP, KOMITBIOTEPHI C IOCTYIIOM B

(BBITIOTTHEHUS KYPCOBBIX paboT), rpynmmoBbix | HTEpHET
1 MHAWBULYaJIbHBIX KOHCYIbTAIH,
TEKYILETO KOHTPOJISI ¥ IIPOMEKYTOUHOMH
arrectauuu. ITomemenue s
CaMOCTOSATEJIEHON PabOTHI

9. METOJUUECKHE YKA3AHMS JJI51 OB YYAIOIINXCSI 11O OCBOEHUIO AU CLHUILIAHBI (MOIYJIST)

Jlexumu, ¢ OJJHOM CTOPOHBI — 3TO O/IHA M3 OCHOBHBIX ()OPM yUEOHBIX 3aHATHH B BHICIINX YYEOHBIX 3aBEACHMSX, PECTaBIISIOIAs
co00#i cucTeMaTHYECKOE, MOCIIE0BATEIBHOE YCTHOE U3JI0XKEHNE PETIOaBaTeNIeM ONPEIEICHHOTO pa3iena KOHKPETHON HayKU WITN
y4eOHOM ANCIUIUIHNHEL, C IPYTOoH — 3TO 0cobast popma caMOCTOATEIFHON pabOTHI C yIeOHBIM MaTepHaIoM. JIeKus He 3aMeHsIeT
co00li KHUTY, OHA TOJIBKO MOATAJIKHUBAET K HEl, pacKpbIBas TEMY, IpOOIIeMy, BBIIENSS [NIABHOE, CYIIIECTBEHHOE, Ha YTO CIEAyeT
00paTHTh BHIMaHHUE, yKa3bIBACT IyTH, KOTOPBIM HYXKHO CJI€A0BaTh, JOOUBASCH IITyOOKOTO IIOHUMAHHS [OCTABICHHOH IPOOIEeMEL, a
He 00IIel KapTHHBI.

Pabota Ha IeKIMU — 3TO CIOXKHBII ITPonecc, KOTOPBIA BKIIOYACT B ce0sI TAKHE SIEMEHTHI KaK CITyIIaHUEe, OCMBICIICHHE U




COOCTBEHHO KOHCTIEKTHpOBaHKE. J{JIst TOTo, YTOOBI JIEKIKS BHINOIHUIA CBOE Ha3HAYEHHUE, BAXKHO MOJATOTOBUTHCS K HEH U ee 3amucu
elle 1o MPHUX0ja MpenojaBaTels B ayIUTOpHIO. bes aToro aanpHeliiee BocipusTHE JEKIIUU CTAHOBUTCS CIIOXKHBIM. Jlekius B
YHUBEPCUTETE PacCUUTaHa Ha MOATOTOBRICHHYIO ayauTopuio. [IpenomaBarens m3naraet o000l BOIPOC, OPHEHTHPYSCH Ha T
3HAHHSA, KOTOPBIE TODKHEI OBITH Y CTYICHTOB, YCBOMBIINX MAaTEpHal BCEX MPEABIIYIINX JICKIHH. BaxkHO HaydHnThCA CIyIIaTh
IpernojaBaTtels BO BpeMs JIEKIUH, IO AePKUBATh HEMIPEPbIBHOE BHUMAHUE K BBICTYNAIOLIEMY.

OiHaKo, OTHOTO CIyIMIAHKS HeJocTaTouHO. HeobxoaumMo GpukcHpoBaTh, 3aMHUCHIBATH TOT HOTOK HH(OPMaLUH, KOTOPbIH
coo0IIaeTcst BO BpeMs JICKIINU — HAyIUTHCSI BECTH KOHCIICKT JIEKIIUH, TAe (OPMYITHPOBAINCH OBl HanOoIee BaKHbIE MOMEHTEI,
OCHOBHBIC MOJOXKEHMSI, U3IaraeMble JJeKTOpoM. J{Is BeleHnsI KOHCIIEKTa JIEKIIUU CIeAyeT UCI0Ib30BaTh TeTpas. Benenue
KOHCIEKTa Ha JIMCTOYKAX HE PEKOMEH/IYeTCsl, TOCKOIbKY OHU HE TaK YJ0OHBI B HCIIONB30BAHUM U 4acTo TepstoTes. [Ipu
oopMIICHNH KOHCIIEKTa JICKIIMH HEOOXOANMO OCTABIIATH MOJISL, TIE CTYAEHT MOXET 3aIlicaTh CBOM COOCTBEHHBIE MBICIIH,
BO3HUKAIOIIHE TTAPAJIIEIBHO C MBICIIAMY, BBICKA3aHHBIMH JIEKTOPOM, a TAKXKE BOIIPOCHI, KOTOPHIE MOTYT BO3HUKHYTH B IIPOIIECCE
CITyIIaHMs, YTOOBI MOyIUTh HA HUX OTBETHI IIPU CAMOCTOSITENBHOI TpopaboTKe MaTepuana JeKIUH, IpH U3y4eHUN
PEKOMEHI0BAHHOH JTUTEPATyphl WIIM HEMOCPEICTBEHHO Yy MPenogaBaTens B KOHIE JeKIuH. COCTaBsAsa KOHCIEKT JIEKIUH, CIETyeT
OCTaBIIATh 3HAYUTEILHBIA MHTEPBAI MEX/y CTPOYKAMH. JTO CBA3aHO C TEM, YTO HHOTAa BOSHUKAECT HEOOXOJMMOCT BITHCATh B
HepBOHAYAIIBHBIA TEKCT JEKLIUH OJHY MM HECKOJIBKO CTPOUEK, HUMEIOMINX IPUHIUINAIBFHOE 3HAUCHHUE U TIOUSPIHYTHIX U3 IPYTUX
UCTOYHMKOB. PaccTosiHMe MeX Ty CTpOKaMH HEOOXOIUMO TaK:Ke JUIsl OJ4EPKUBAHUS CIOB UM LEeTbIX IPYMI CJIOB (Takoe
MOYepKUBAHUE BBI3BIBACTCS HEOOXOIMMOCTBIO IPHBIICYh BHUIMAHUE K JAHHOMY MECTY B TEKCTE IIPH TOBTOPHOM uTeHUH). OOBIYHO
MOAYEPKUBAOT OTIPE/ICIICHNUS, BEIBOJIBI.

Tax:ke BayKHO MOJTHOCTBIO 6€3 BCAKUX U3MEHEHHH BHOCUTH B TETPab CXEMbI, TAOIUIIBI, YEPTEXKHU U T.II., €CIH OHHU MPEANOTaratoTCs
B JIeKIUH. J171s TOro, 4T00BI COBMECTUTH MEXaHHUYECKYIO 3alIUCh C TIOYTH JJOCIOBHBIM (PUKCHpOBaHHEM HanOoJee BaXKHBIX
TIOJIO’KEHHUH, MOKHO HCIIOIB30BaTh CHCTEMBI YCIOBHBIX COKpaIIeHn. B mepByio odepeab COKpaIaroTes [JUIMHHBIE CJI0Ba U T€, YTO
MOBTOPSAIOTCA B PEUH JIEKTOpPA Yale Bcero. IIpu 3ToM caMo cokparieHue JOMKHO OBITh M0 BOSMOXHOCTH KPATKUM.

CemuHapckue (npaktuueckue) 3aHsaTusi CaMocTosTeNbHas paboTa CTyIEHTOB 110 NOATOTOBKE K CEMUHAPCKOMY (IIPAKTUYECKOMY)
3aHATHIO TOJDKHA HAYMHATHCS ¢ O3HAKOMIICHHS C INTAHOM CEMHHAPCKOTO (IIPaKTHYECKOT0) 3aHATHS, KOTOPHIH BKITIOUAET B ceds
BOIIPOCHI, BRIHOCHMBIE Ha 00CY)KIEeHNEe, PEKOMEHIAINH TI0 TOJr0TOBKE K CEMHUHAPY (IIPAaKTHIECKOMY 3aHATHIO), PEKOMEHIYyeMYIO
nuTepatypy k Teme. M3yueHue matepuana cieayeT HauaTb ¢ IPOCMOTpa KOHCIEKTOB JeKIUi. BoccTaHOBHB B mamsiTu MaTepHall,
CTYZEHT IIPUBOJUT B CHCTEMY OCHOBHBIC ITOJIOXKEHHS TEMBI, BOIIPOCHI TEMBI, BBIJIEIISAS B HEl INIaBHOE U HOBOE, HA YTO 00pallanoch
BHIMaHHE B JIEKIIUH. 3aTeM CIIeAyeT BHUMATEIBHO POYNTATh COOTBETCTBYIOIIYIO TIABY yIeOHMKA.

s Gonee yriryOIeHHOTO U3y4eHHs BOIPOCOB PEKOMEHIYEeTCsl KOHCIEKTUPOBAHIE OCHOBHOI! U TOMOTHUTENBHON JTUTEPaTypHL.
YuTas peKkOMEHJOBaHHYIO TUTEPATypPy, HE CTOUT NACCUBHO MPUHHUMATh K CBEACHHIO BCE HATHCAHHOE, CIEIyeT aHATM31POBaTh
TEKCT, {yMaTh HaJl HIM, 3TOMY CITOCOOCTBYIOT 3aIIHCH IO X0y YTE€HHS, KOTOPHIE IIPEBPAIIAIOT YTEHHUE B IIPOIIECC. 3alICH MOTYT
BECTHUCH B Pa3INIHON (popMe: pa3BEepHYTHIX U MPOCTHIX IUIAHOB, BEIMUCOK (TE3UCOB), AaHHOTAIUI W KOHCIIEKTOB.

ITono6pas, oTpaboTaB MaTepHal 1 YCBOUB €r0, CTyAEHT JOJIKEH HauaTh HEMOCPEACTBEHHYIO IOATOTOBKY CBOETO BBICTYIICHUS Ha
CEMUHAPCKOM (TIPAKTUYECKOM) 3aHATHH AT 4ETO CIEyeT MPOIyMaTh, KAK OTBETUTH HA KaXKABIH BOIPOC TEMBI.

ITo xaxxmoMy BoIIpocy IIaHa 3aHATHI HEOOXOIUMO IOATOTOBUTECS K YCTHOMY coo0mmeHHo (5-10 MUH.), OBITh TOTOBBIM NIPHHSATH
y4dacTue B 00CYKI€HHH U JOMIOJHEHNH JIOKJIAZ0B M COOOMEHNH (0 5 MUH.).

BeicTynieHne Ha CEMUHAPCKOM (TIPaKTHUECKOM) 3aHATHHU JOJKHO YAOBIETBOPATH CIEAYIOIIUM TPEOOBAHUSIM: B HEM U3/IararTcs
TEOPEeTHYECKUE MOXO0BI K PACCMaTPHUBAEMOMY BOIIPOCY, TACTCs aHAJIM3 IPUHIIUIIOB, 3aKOHOB, TIOHATHH U KaTETOPHH;
TEOPETHUYECKUE MOJT0KEHNS ITOAKPEIUIIOTCS (haKTaMH, IPUMEPaMH, BEICTYIUIEHHE TOJDKHO OBITh apryMEHTHPOBAHHBIM.
JlabopaTopHbIe pabOTHI ABISIOTCSI OCHOBHBIMY BUJIaMU YUeOHBIX 3aHATHI, HAIIPaBICHHBIMH Ha YKCIIEPUMEHTAIBHOE
(IpakTHYECcKOE) MOATBEPKICHUE TEOPETHIECKHX TTOJIOXKEHUH 1 (hopMHUpOBaHKE 00IIeTTpo(ecCHOHAIBHBIX U TPO(PECCHOHAIBHBIX
KoMreTeHImi. OHM COCTaBIAIOT BaYKHYIO 9aCTh TEOPETHUECKOM M MPOQECCHOHANBHOH MPaKTHIECKOH OATOTOBKH.

B mporecce mabopaTopHOit pabOTHI Kak BUAa yUeOHOTO 3aHATUS CTYICHTHI BBITIOJIHSIOT OJHO MIIM HECKOJIBKO 3alaHUN 0]
PYKOBOJICTBOM IIpEINoaBaTels B COOTBETCTBUU C H3y4aeMBbIM COJAEp KaHHEM y4eOHOro MaTepHaa.

ITpu BEIMOTHEHNH O00YYArOIIUMICS TaOOPATOPHBIX PA0OT 3HAYMMBIM KOMIIOHEHTOM CTAHOBSTCS MPAKTHICCKUE 3aTaHMs C
HCTIONIB30BaHUEM KOMITBIOTEPHON TeXHUKH, JJaDOPaTOpHO - MprOOpHOTro 000pyI0BaHMs U Ap. BeimoaHeHne cTyneHTaMu
71a00paTOPHBIX pabOT MPOBOIUTCS C LIENbIO: (POPMUPOBAHUS YMEHU, MPAKTUUYECKOTO OIbITA (B COOTBETCTBUH C TPEOOBAaHUAMU K
pe3ynbTaTaM OCBOCHHUS JMCUUITIMHBI, 1 HA OCHOBAaHUH IepedHs ()OPMHUPYEMBIX KOMIIETEHIINH, YCTaHOBICHHBIMH padodeit
TpOrpaMMOW INCIUIUIIHEL), 0000IIeH S, CHCTEMATH3AINH, YIITyOIeHHS, 3aKpETICHIS OTyIeHHBIX TeOPETHUSCKUX 3HAHNH,
COBEpIICHCTBOBAHHS YMEHHI MPIMEHSTH ITOIYUYCHHBIC 3HAHNUS HA TPAKTUKE.

CocraB 3aganuii At 1abopaTopHOI pabOTHI JOTKEH OBITh CILITAHUPOBAH C PACU€TOM, YTOOBI 32 OTBEJEHHOE BPEMsl OHH MOTTIH
OBITH BBITIOTHEHBI KAYECTBEHHO OOJIBITHHCTBOM CTY/ICHTOB.

[Ipu nnanupoBaHuy 1a0OPATOPHBEIX PAOOT CIIEAYET YIUTHIBATE, UYTO B XOJI€ BHIOIHEHHUS 3aJaHNH y CTyACHTOB (DOPMHUPYIOTCS
YMEHUSI U IPAaKTHUECKUH OMBIT pabOTHI C pa3IMYHBIMK PUOOPaMH, YCTAHOBKAaMHU, 1a00paTOpHBIM 000PYI0BaHUEM, alllapaTypoil,
HPOrpaMMaMH H JIp., KOTOPBIE MOTYT COCTaBIISITh YaCTh NPO(EeCCHOHANBHON IPAKTHIECKOH OATOTOBKH, a TAKXKE
HCCIeoBaTeNbCKIe YMEHNs (Habro1aTh, CpaBHIBATh, aHANN3UPOBATh, YCTAHABIMBATH 3aBICUMOCTH, JETAaTh BEIBOIBI 1
00001IeHHUS, CAMOCTOSTENBHO BECTH UCCIE0BaHNE, OOPMIISITE PE3YIIbTATHI).

BrinonHenuio 1a60paTopHBIX paboOT NPEIIECTBYET IPOBEPKa 3HAHUIT CTYAEHTOB - HX TEOPETHYECKOH TOTOBHOCTH K BBINOIHCHUIO
3a7aHus.

DopMBI OpraHU3alUH CTYJCHTOB IIPH IPOBEACHUH JTaOOPATOPHBIX PaboT: (hpoHTANIBHAS, TPYIIIOBAs M HHANBHAYyanbHas. [Ipu
(hpoHTaTBHON popMe OpraHu3alny 3aHATUH BCe CTYASHTHI BBIMOIHSAIOT OHOBPEMEHHO OJIHY U Ty ke paboty. Ilpu rpynmnoBoit
(opMme opraHU3aIMH 3aHATHH O/IHA U Ta K& paboTa BBIIOIHACTCS IPYIIaMH 110 2 - 5 yenoBek. [Ipn nanuBnayansHo# hopme
OpTaHM3aINN 3aHATHHA Ka)KAbIH CTYIEHT BBHIIONHACT HHANBHAYAIbHOE 3aJaHHUE.

Texymuil KOHTPOIb yIeOHBIX JOCTIHKEHHH 10 Pe3yabTaTaM BBINOIHEHHS 1a00PaTOPHBIX pabOT MPOBOJUTCS B COOTBETCTBHU C
CHCTEMOH OlLIeHHBaHHUS (PEHTHHIOBOM, HAKOITUTEIILHOM U JIp.), a TakKe (OpMaMH M METOAAaMH (KaK TPaJUIMOHHBIMH, TaK 1
MHHOBAITMOHHBIMH, BKITIOYasi KOMIIBIOTEPHBIC TEXHOJIOTHH), YKa3aHHBIMH B pabodeii mporpaMme AUCIHTUTHHEL (Moxyirs). Texyrwmid
KOHTPOJIb IIPOBOAUTCS B IIpeeiax ydeOHOr0 BpeMEHH, OTBEJCHHOTO paboYrM y4eOHBIM INITAHOM Ha OCBOCHHE TUCIIUTIINHEL,
pe3yabTaThl 3aHOCSTCS B AKypHAN yU€OHBIX 3aHATHH.




O0BeM BpeMeHH, OTBOAUMBII Ha BEIIIOTHEHHE JIAOOPATOPHBIX PaboT, IIIAHUPYeTCs B COOTBETCTBUH C yaeOHbIM maHoM OITOIL
ITepeuens naboparopusix padot B PI1/], a Taxke KOJIMYECTBO YacOB Ha MX MPOBEICHHUE JOJKHBI 00ECIIeYNBATh PEATH3AIHIO
TpeOOBaHMH K 3HAHUAM, YMEHHUSIM H IIPAKTHIECKOMY OIIBITY CTY/IEHTA IT0 AUCIHUIUIMHE (MOyITio) cooTBeTcTBYtomeit OITOIT.
CamocTosTensHas paboTa 00yJaromuxcs — 9TO INTaHHpyeMast yaeOHasi, yaeOHO-HCCIIeI0BaTeNbCKast, HAyTHO-HCCIICI0BAaTEIbCKAs
paboTa, BBITIONIHsIEMas BO BHEAyUTOPHOE BpeMsl IO 3aJJaHUI0 U TIPH METOJMYECKOM PYKOBOACTBE IperogaBarelis, Ho 6e3 ero
HETOCPEACTBEHHOTO Y4aCTHS.

O0BEeM CaMOCTOSTENEHOM PabOTHI OMpeeNieTesl y9eOHBIM IITIAHOM OCHOBHOM IpOo(hecCHOHATFHOW 00pa30BaTeIbHON IIPOTPaMMBI
(OINOLI), paboueit mporpaMMoN TUCIUILIHHBL (MOIYIIS).

CamocrosiTesbHast paboTa OpraHu3yeTcst ¥ MPOBOIUTCS C LEIb0 (POPMUPOBAHUS KOMIIETEHINH, TOHMMAEMbIX KaK CIOCOOHOCTh
NPUMEHSTH 3HaHUS, YMEHHS U TMIHOCTHBIC Ka4eCTBa JUIS YCIICITHOM MPaKTHIECKOH e TeIbHOCTH, B TOM YHCIIE:

- (hopMHpOBaHUS yMEHHUH MO TIOMCKY M UCTIOIB30BAaHUIO HOPMATHBHOM, IPABOBOM, CIIPaBOYHON U CHEHATIBHON JINTEPATYPHL, a
TaKkKe JPYrux UCTOUHUKOB HH(pOpMALUH;

- KQUECTBEHHOI'0 OCBOCHHMS M CUCTEMAaTH3aLlUH ITOJIYYEHHBIX TEOPETHIECKUX 3HAHUHN, UX yrIyOJIeHNs 1 PACIINPEHUS O
TPUMEHEHHIO Ha YPOBHE MEXIIPEIMETHBIX CBS3EH;

- (hopMHPOBaHUS yMEHUS IPUMEHATH MOTydEeHHbIE 3HAHNS HA MIPAKTHUKE (B MPO(eCcCHOHANBHON NeaTeTbHOCTH) U 3aKpeIUICHHS
HPaKTHYECKUX YyMEHHH 00ydJaromuxcs;

- Pa3BHUTH O3HABATEIBHBIX CIIOCOOHOCTEH, POPMHIPOBAHNS CAaMOCTOSTEIEHOCTH MBIIUICHUS 00yJalOIIuXCs;

- COBEPIIICHCTBOBAHMSI PEUEBBIX CIIOCOOHOCTEH 00YJatONINXCS;

- popMupoBaHHa HEOOXOIUMOTO YPOBHSI MOTHBALIMU O0YUYAIOIIMXCS K CHCTEMAaTHUECKON paboTe il MOMydYeHHs 3HaHUH, YMEHUH U
BJIAJICHUH B NIEPHO]] y4eOHOTO CEMECTPa, AaKTUBHOCTH O0YUAIOIINXCsl, TBOPUYECKOH MHUIMATHBBI, CAMOCTOSTEIBHOCTH,
OTBETCTBEHHOCTH M OPTaHW30BAHHOCTH;

- popMupoBaHHs CIOCOOHOCTEN K CaMOPa3BUTHIO (CAaMOIIO3HAHHIO, CAMOOIIPEeNICHHIO, CAMOOOPa30BaHUIO,
CaMOCOBEPILIEHCTBOBAHUIO, CAMOPEANN3AINU U CAMOPETYIISILIUH);

- Pa3BHTHS HAYYHO-MCCIIEIOBATEIECKIX HaBHIKOB;

- Pa3BHUTHS HABBIKOB MEKJIMYHOCTHBIX OTHOIICHUIA.

K camocTosTensHol paboTe Mo AUCUUILTUHE (MOAYII0) OTHOCATCS: MPOPabOTKa TEOPETHUECKOTO MaTepruaia AUCIUTLTHHbI
(Momyrsi); MOArOTOBKA K CEMMHAPCKUM M MPAKTUYECKUM 3aHATUSM, B T.4. IOJTOTOBKA K TEKYILEMY KOHTPOIIO YCIIEBAEMOCTH
oOydarommxcs (TeKymast aTTeCTalus); MOATOTOBKA K JA00PaTOPHBIM paboTaM; IOATOTOBKA K IPOMEKYTOTHOH aTTEeCTAIIH
(3auéram, FK3aMeHaM).

Buusl, hopMbl 1 00bEMBI CAMOCTOSATENEHOM pabOTHI 00YHaIOIMXCs IPY U3yYCHUH AUCLUILUINHEL (MOYIIS) ONPEIeIISIOTCS:

- coJiepyKaHueM KOMITCTEHIINH, (POPMUPYEMBIX TUCIUILTHHON (MOZYIEM);

- cnenu(pUKON AUCIUIUTUHBI (MOYIIS), IPUMEHIEMBIMH 00pa30BaTeIbHBIMI TEXHOJIOTHSIMH;

- TpynoeMkocTbio CP, mpeaycMoTpeHHON y4eOHbBIM ITaHOM;

- YpOBHEM BhIcIIET0 0Opa3oBaHus (0akanaBpHaT, ClICUAINTET, MaruCTpaTypa, acmupaHTypa), Ha kotopoM peanusyercs OINOI;
- CTETICHBIO ITOITOTOBJICHHOCTH O0YJafOInXCsl.

Kypcosas pabota sBIsIeTCSI CaMOCTOSATEIBHBIM TBOPUYECKHM MUChbMEHHBIM HayYHBIM BHJOM JESITEIFHOCTH CTYACHTA IO Pa3paboTKe
KOHKpeTHOH TeMbl. OHa oTpakaeT MpHoOpPETEeHHbIE CTYIEHTOM TEOpEeTUIECKUE 3HAHUS U TpaKTH4eckue HaBblkU. KypcoBas pabota
BBITIOJHSACTCS CTYICHTOM CaMOCTOSTEIBHO IO/ PYKOBOJICTBOM ITPEIIOIaBaTelIs.

Kypcosas pabota, Hapsmy ¢ 3K3aMEHAMH 1 3a4eTaMH, SIBIISIETCS OJJHOM 13 OpM KOHTPOIIS (ATTECTAINN), TIO3BOJISIOMIEH
OIIpeIeIUTh CTENICHb OATOTOBIEHHOCTH Oyayiero crnenuanucta. KypcoBble paboThl 3aIIUIAIOTCS CTYJEHTaMU 110 OKOHYaHUHT
U3Y4EHHS YKa3aHHBIX JUCLHIUINH, ONIPEICIICHHBIX yIeOHBIM IITTAHOM.

Odopmienne paboTH TOIHKHO COOTBETCTBOBATH TpeboBaHMIM. O0BeM KypcoBoif paboTsl: 25-30 cTpanuil. CIECOK JIUTEpaTyphl 1
[Ipunoxenus B 006eM paboTs! He BXxoAaT. KypcoBas paboTa JOIKHA COAEPKATE: TUTYNBHBIN THCT, COAEPKAHUE, BBECHUE,
OCHOBHYIO 4aCTh, 3aKJIFOYEHHE, CIIMCOK JIUTEPaTypbl, MpuiioxkeHue (pu Heodoxoxumoctn). Kypcosast padora nmomiexxur
PELeH3UPOBAHUIO PYKOBOJHUTENEM KypcOBOH paboThl. PerieH3ns sBisieTcst opuIranbHBIM JOKyMEHTOM 1 TIPHUKJIIABIBACTCS K
KypcoBoi pabore.

TemaTHKa KypcOBBIX paboT pa3pabaThIBaeTCs B COOTBETCTBUHM C YU€OHBIM INIaHOM. PykoBoIuTENb KYpCcOBOil paboThI JHIIbL
HIOMOTAEeT CTYACHTY ONPE/ICNIUTh OCHOBHBIC HAIIPaBJICHUS pPa0O0ThI, OYEPTHTH €€ KOHTYPBI, YKa3bIBACT T€ HICTOUHNUKH, HAa KOTOPbIC
ClIeTyeT OOpaTHUTh ITITaBHOE BHUMAHMNE, PAa3bICHIET, T/Ie OTHICKATh HEOOXOANMBIC KHUTH.

CocTaBneHHBI CIICOK HCTOYHUKOB HaydHOI nH(pOpManuy, Moiexamuil n3y4eHuro, CIeayeT 0Ka3aTh PyKOBOAUTEIIO KypCOBOH
paboThI.

Kypcogas pabora cocTout u3 riiaB u maparpagos. BHe 3aBHCHMOCTH OT pelraeMbIX 3a71ad U BEIOPaHHBIX ITOJIX00B CTPYKTypa
paboTHI TOJDKHA COAEPKATH: TUTYNBHBII JIUCT, COAEPKAHUE, BBEJICHHE, OCHOBHYIO YacTh; 3aKIIFOUCHNUE; CIIICOK JINTEPATYPHI;
NpUIOKEHUE(s).

Bo BBeneHHN HEOOXOJMMO OTPA3UTh: aKTYallbHOCTb; 00OBEKT; IPEAMET; 1IeNb; 3a/laul; METOJbI HCCIICIOBAaHUS; CTPYKTypa
paboTEI.

OCHOBHYIO 4acTh PabOTHI PEKOMEHAYeTCS pa3AeinuTh Ha 2 TTIaBbl, KaXkKaas U3 KOTOPBIX HOJDKHA BKIIFOUATh OT ABYX [0 YeThIpeX
naparpados.

Conep:kaHue TJ1aB M UX CTPYKTYpa 3aBUCHT OT TEMbI U aHAM3HPYEMOT0 MaTepHaa.

IlepBas rmaBa KOJKHA HMETh 0030pHO—AaHATMTHUCCKUI XapaKkTep U, KaK MPABUIIO, SBIISCTCS TEOPETHUECKOM.

Bropas riaBa no 60nblIel 4acTH packpbIBaeT HACKOJIBKO 3TO BO3MOXKHO IIPEeaMeET UccieloBaHusl. B Hell mpuBoasTes
NPaKTHYECKHUE JJaHHbIE T10 MPOOJIEMaTHKE TEMbI HCCIICJOBaHUS.

Be1BOTBI 0(OPMITSIFOTCS B BHJIE HEKOTOPOTO KOJIWIECTBA IPOHYMEPOBAHHBIX a03aIleB, YTO MPHUAAET HEOOXOANMYIO CTPOHHOCTD
U3JI0KCHUIO U3y4eHHOTO MaTepuasa. B HUX OABOIUTCS UTOT IPOBEAEHHOM PabOThI, HEOCPEACTBEHHO BBIBOIBI, BBITCKAIOIIUE U3
BCeH paboThl M COOTBETCTBYIOLIME BBIBICHHBIM ITpo0OIeMaM, OCTABICHHBIM BO BBEICHHUH 3a/1auaM pabOThI; yKa3bIBAaeTCs, C
KaKUMH TPYIHOCTSIMH HMPHUIIUIOCH CTOJIKHYTHCS B XOJI€ MCCIICAOBAHUS.

IIpaBuiia HanucaHus U 0OPMIIEHHSI KypcOBOM pabOTHI pernaMeHTupyrorces [lomoxeHneM o KypcoBoit padote (IpoexTe),
yTBEp>KAEHHBIM perieHrueM YueHoro coBeta @®IT'bOY BO I'AT'Y ot 27 ampenst 2017 .







