MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep Mi-'r.-'-.'.l. 1B "....'..n 'w..:.-;:-l-li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
YpaBHeHusi onTo(pU3UKHU

YpoBeHb OCHOBHO# 00pa3oBare/ibHOM MporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
[Tpodune: @oTOHMKA He/IMHEeHHbIX, BOTHOBOJHbIX U NEPUOJUYECKHX CTPYKTYP
dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemecrtp: 4

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 4 cemecTp Bcero EayHuiib
1 Jlekumu 24 24 yacos
2 [IpakTryeckue 3aHATHA 28 28 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 68 68 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 50 50 4acoB
6 CamocTosiTesibHas paboTa 40 40 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 OO011jast TPYZ0EMKOCTh 108 108 YyacoB
3 3 3.E

3aueT: 4 cemMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

3aB. Ka(. I, mpodeccop kad. I11 [ITangapos C. M.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

oIl [langapos C. M.
OKCIePThI:

rpezicefiaTeslb METOAUUECKOU
komuccum Kadepsl I11, mpodeccop
kag. OI1 Opsukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lens pucuuriuHbl - ¢dopmupoBaHue y 0OakanaBpoB TOHHMMaHHs TeOpeTHYeCKMX OCHOB U
MaTeMaTHyeCcKOoro afnrapara COBpeMeHHOW ONTHYeCKOU (pr3MKU JJ1s1 TOC/Ie[yOLLero UCI0Ib30BaHUs STUX
3HaHWK TIpM pa3paboTKe, 3KCIUIyaTallUH, WCC/IeOBaHUM (PU3NYECKUX CBOMCTB U TeXHHUECKUX
XapaKTEePUCTUK 3/1EMEHTOB U YCTPOWCTB KOTE€PeHTHOW W HeJIMHeMHOW ONTUKW, HeJWHeWHOM U
BOJIHOBOJHOM (DOTOHUKHU.

1.2. 3agauy JUCIMIITAHBI
— B pe3y/ibTaTe U3yueHUsl J[aHHOW JUCLUIUIMHBI CTYJEHTbl [OJ/DKHBI TIO/yUYWTh HAaBbIKU
MaTeMaTH4eCKOro MOjle/TMpOBaHUs peasibHbIX (B TepBy0 odepe/ib (hu3nueckux) MpoLieCCOB HAa OCHOBE
KpaeBbIX 3a/jau /I YypaBHEHUI B UaCTHBIX MMPOU3BOJHBIX. ;

2. Mecro aucuuningsl B crpykrype OITIOII

HOucturnivHa «YpaBHeHus ontousuku» (b1. Aucturmnsl (Moaynn)) B1. Aucuuriiuibl (Mogynu
) ipoheCCUOHANTBHOTO IUK/Ia 00s13aTeNTbHBIX AUCLUTUIVH.

[TpefiiecTBYIOUMMH  AUCLIATTMHAMY,  (DOPMUDYIOIIMMU  Haya/bHble  3HAHUS, SBJISIOTCS
cieayrolye aucuurvHbl: MHdopmatrka, MaremaTtuka, ®Pur3uka.

[MocnepyroOmuMu  JUCLIMIUIMHAMHU ~ SIBJISIOTCS:  AKYCTOONITUYEeCKWe  MeToApl  00paboTKu
uHbopMaluy, B3aumogeiicTBe ONTUUECKOTO U3/yueHusi C BelLeCTBOM, BOJIOKOHHasi OIITHKa,
VHTerpanbHass ONTHKa, HenuHelHas onTHKa, OnTHUecKde MeToAbl 00paboTKM HHbOpMalLiy,
PacripocTpaHeHue /1a3epHbIX MyYKOB.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

ITporiecc W3yueHUs JUCLMIUIMHBI HarlpaB/ieH Ha () OpMUPOBaHKE CeAYIOIIMX KOMITeTeHL[HH:

— OIIK-2 crioco6HOCTBIO OCYIIeCTB/IATh TIOMCK, XpaHeHue, 00paboTKy v aHa/in3 WHGOPMaLUU
W3 pa3/IMYHbIX UCTOYHUKOB W 0a3 /IaHHBIX, MPEJCTaB/ATh ee B TpeOyeMoM (opMmare C HCI0/Ib30BaHUEM
MH(OPMALIMOHHBIX, KOMITBIOTEPHBIX 1 CETeBBIX TEXHO/IOTHH;

— TIK-1 criocoGHOCTBIO K aHa/K3y MOCTaB/IeHHOM 3a/laur UCc/iejoBaHui B 006/1acTy (POTOHUKY U
OMTOUH(OPMATHKY;

B pesysnibraTe M3yueHUs JUCLIMIUIMHBI CTYJIEHT JOKeH:

— 3HaTh MeTOAbl TIOMCKA, XpaHeHWsi, 0OpabOTKM W aHanv3a WHGOPMALUM W3 Ppa3IUYHbIX
WCTOYHMKOB UM 0a3 [JaHHBIX; TIpHMeMbl TpeAcTaBieHus WHpopMarud B Tpebyemom ¢opmare c
WCIIO/Tb30BaHUEM HH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHH; TOAXObl K aHaIU3y
TIOCTaB/IEHHOW 3a3/1auyl UCCJIeJ0BaHUM B 00/1aCTH (DOTOHUKY U ONTTOMH(OPMATUKU

— yMeThb OCYUIEeCTB/ISATh TIOMCK, XpaHWTh, 00pabaTbiBaTh M aHA/IM3UPOBATh MH(OPMALUIO U3
pa3NMUHbIX HWCTOYHMKOB ¥ 0a3 [JaHHBIX; TIPeJCTaBMAATh WHPOPMALMIO C  HCI0/Ib30BaHUEM
WH(OPMALIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTHH; MPOBOJUTb aHA/IW3 MMOCTABJIEHHOHN 3azaun
7151 OTIpe/ie/IeHVsT HarlpaB/IeHusl MCC/Ie0BaHM B 006/1acTH (POTOHUKH M ONTTOMH(OPMAaTUKA

— BJIafeTh MeTO/laMM TIOMCKa, XpaHeHWs, 00pabOTKM M aHamM3a WHGOPMAIUK W3 Pa3IdUHBIX
VCTOYHMKOB U 0a3 aHHbIX; MH(OPMAalMOHHBIMY, KOMIbIOTEPHBIMU U CETEBBLIMU TEXHOJIOTUSIMM /IS
npeloCTaBieHuss WH(OPMALMK; MaTeMaTHUeCKUMHA ¢ JKCIIePUMEHTalbHBIMH MeTOJaMH  aHan3a
MIOCTaB/IeHHOMW 3a/lauu Ucc/ieloBaHUM B 06/1acTH (POTOHUKY 1 ONITOMH(OPMAaTUKU

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThI
OO611jast TPYZ[0€MKOCTh JUCLIUIITMHBI COCTaB/IsieT 3 3aUeTHHIX eMHULIbI U ITPe/iCTaBIeHa B Tab/vLie

fll“;énnua 4.1 — Tpy0eMKOCTb AUCLUIUIUHBI

Ne Bugpl yueOHOM fieaTeTbHOCTH 4 cemecTp Bcero EnyHuiib
1 Jlekuyun 24 24 yacoB
2 [IpakTryeckue 3aHATHA 28 28 4acoB

3 JIabopaTopHbIe 3aHSTHS 16 16 yacoB
4 Bcero ayquTOpHBIX 3aHATUN 68 68 4yacoB
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5 W3 HUX B MHTepaKTUBHOU (popme 50 50 YyacoB
6 CamocTosiTesibHast paboTa 40 40 4yacoB
7 Bcero (6e3 3k3ameHa) 108 108 4acoB
8 OO011jast TPY0EMKOCTh 108 108 yacoB
3 3 3.E
5. Copepxanve AUCILUIIUHBI
5.1. Pa3jenbl JUCLUN/IMHBI U BUABI 3aHATHH
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZbI 3aHATUN
4]
% = &
= 5| ¢
oo S a < U
3 A o 8 =
= o v s S g = 5
S S o 2| 2 > 3
Ne Ha3sBanus pa3zienoB AUCLUATIIAHBI g % = 5 o @ =1 %
= 5 e 2 S0 z B
= 3, S 9 9 % g
c g g | B¢ =
5, =} =
g 2| &
O
1 |MopenvpoBaHue MpoOLIECCOB U SIBIEHUN 4 8 4 9 25 | OIIK-2, ITK-1
B (pU3MKe U OMNTHKE
2 |OcHOBHbIE ypaBHEHUsI MaTeMaTUueCKOU 8 8 4 9 29 | OIIK-2, ITIK-1
Y ONTUYeCcKon (pU3rKU. YpaBHeHUs
TEeTIONIPOBOJHOCTU U AUG Y 3UM.
dudpakiusi CBeTOBOTO IyyKa B
rapakcUajbHOM TPUOIKEeHUH.
AHanMTHhueCcKrue MeTo/bl pelleHus
KpaeBbIX M HeCTallMOHAPHBIX 3a/jau
3 | OcHOBHbIe ypaBHEHUs] MaTeMaThyeCKou 6 8 4 12 30 | OIIK-2, [IK-1
¢u3vku. BomHOBOe ypaBHeHMe.
YpaBHenue [lIpéaunrepa. HenvHeliHbie
BOJTHOBbIE YPaBHEHUSsI
4 | OCHOBHbIE ypaBHEHHUs MaTeMaTruye CKO1 6 4 4 10 24 | OIIK-2, ITK-1
¢dbusuku. YpaBHeHue [lyaccoHa.
CobcTBeHHbIe UKc/ia U COOCTBEHHbBIE
¢byHKUMM oneparopa Jlanaca.
CrierjasibHble (PyHKLUU
Ntoro 24 28 16 40 108
5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Cogep>xaHuye pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zieioB AUCLUTUIUH (TI0 JIeKI[HsIM)
3 3 E
S | i3
CopeprkaHyve pas/iesioB JUCLIAILIMHBI 10 = >
HasBaHus pasjesnos ACP pasa AHEH S B &
JIEKLIUSIM g S L
S8 g =
~ o 2
= S
4 cemecTp
1 MogenvipoBaHUe MPOLIECCOB U OcHoBHble auddepeHLanbHbIe 4 OIIK-2,
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sIB/IeHUN B ()M3KKe U OTITHKe

orepaTophbl ONTHYeCKOM (hH3UKH.
OcHOBHBIe CBeieHuUs1 00 ypaBHEHHSIX C
YaCTHBIMM NpOoM3BogHbIMU (YUIT).
OcobenHoctu perienust YUII. JIvHelHbIe
Y KBa3WIMHeliHble ypaBHeHus1. [ToHsATHE O
KpaeBbIX 3a/jauyaX MaTemMaThueCcKon
bu3uKy. YpaBHeHHss MakcBesiia.
BonHoBoe ypaBHeHue. OCHOBHbIe
ypaBHEHHs1 MaTeMaTHuueCKoi U
ortuuecko ¢pusvku. MojenupoBaHue
(h13MYeCcKUX MPOLIECCOB U SIBJIEHUM B
OITHKEe yPaBHEHUSIMU B YaCTHBIX
MPOKM3BO/HBIX. 3aKOHbI COXPAHEHHS KaKk
OCHOBA MO/Ie/IbHOTO OTHCaHUS
(h13MYeCKUX MPOLIECCOB U SIBJIEHUN B
onrtuke. Knaccrdukaiys TMHeHHbIX
YUII BToporo nopsigka

HToro

ITK-1

2 OCHOBHbIe ypaBHeHUS
MaTemMaTUueCKOl 1 ONTUYeCKon
¢u3uKy. YpaBHeHuUs
TeT/IONPOBOIHOCTHU U Auddy3un.
Oudpakiys CBeTOBOTO IMyyKa B
rapakCHabHOM TPUOIKEeHUH.
AHanuThuecKre MeTo/ibl pellieHust
KpaeBbIX M HeCTallMOHaPHBIX 3a/au

BbIBOZ OIHOMEPHOW MaTeMaTHu4eCKOu
MO/Ie/ 1 TeTIONPOBOJHOCTU Ha OCHOBE
3aKOHA COXPaHeHHUsl SHePruU U 3aKOHa
®ypbe. Heo6x0AMMOCTh rPAHUYHBIX
ycnoBui (I'Y) v HauanbHBIX YC/IOBUN
(HY). BeiBog, ypaBHeHus fuddysun.
BbIBOJ, ypaBHEeHMs, ONTMCHIBAIOLLETO
pacrnpocTpaHeHre NapakChaabHbIX
CBeTOBBIX Ny4yKoB. Perienve YUII
MeTO/IOM pa3ziesieHHs TepeMeHHbIX
(metog ®ypre). JIvHeliHbIe OHOPOAHbIE
I'Y. Anroput™m pa3pesieHus iepeMeHHbIX.
Y4eT rpaHMYHBIX Y HAaYa/IbHBIX yC/IOBUM.
CBOIMCTBO OPTOrOHABHOCTH /151
cucteMbl GYHKLMH. AHaNIN3 pelleHNs
YUII meTomoMm paszesieHus: riepeMeHHbIX.
[Tpeobpa3oBaHue 3a1aun C
HeogHOpoAHbIMU ['Y B 3azauy C
ofHopozHbIMU ['Y. 3ajaua
TeT/IONPOBOIHOCTH C TIPOU3BOHOM B Y.
CobcTBeHHbIe 3HaUeHUSI U COOCTBEHHBIE
dbynkumu. 3agava HItypma-JInyBusiisi.
Tunsl KpaeBbIX yC10BUNA. MeTof,
MHTerpaabHbIX Tipeobpa3oBanuil. CxeMa
aJIrOpUTMa pellleHus 3a/jaui MeTOZIOM
WHTerpaabHbIX Tipeobpa3oBanuil. [Ipsmoe
1 obparHoe rpeobpa3oBanue. Buibl
WHTerpaabHbIX TTpeobpa3oBaHuil.
WHTerpanpHOe rpeobpa3oBaHue Kak
pas/iokeHue (GyHKLIUYA B HEKOTOPBIU
CIIeKTp KOMITOHeHT. PelieHue 3agaun
Koy (Ha npumepe ypaBHeHust
TeIUIONPOBOJHOCTH) METOZOM
nipeobpa3oBanusi Pypre. ANropuT™M
pelleHus 1 ero peanv3anys. AHaau3

OIIK-2,
[TK-1
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petenusi, pyHkuus ['puHa (byHKIMsS
HCTOYHMKA). PU3nyecKasi UHTepIpeTarus
peitieHust. [TposiByieHre TIPUHIMIA
CYTIePTO3ULIUU. YCIOBUSI IPUMEHUMOCTH
nipeobpa3oBanusi Pypre U
npeobpa3oBanus Jlamaca s YUIT

ypaBHeHue. YpaBHeHue llIpénuHrepa.
HenuHeliHble BOTHOBbIE ypaBHEHUS

Wroro 8
3 OCHOBHbIe ypaBHEHUS BbIBog, ypaBHEHUM aKyCTHKU. BonHoBoe 6 OIIK-2,
MaTreMaTryeckoi pusuku. BomHoBoe |ypaBHeHHe. @opmyna Kupxroda. ITK-1

[Mpunyun [NoiireHca. AKyctyaueckasi
vHTeprperanus. I paHUuHbIe yCI0BUA
JI/Is1 aKyCTUYeCKUX BOJIH. YpaBHeHHe
['enbMrosisLia. YpaBHeHUs TeOPUU
YIPYTOCTU. YpaBHEHUs YIIPYIUX
konebanmii. YpaBHenwue lIpénvHrepa B
KBAaHTOBOW MeXaHHUKe U OITHKe
BOJIHOBOZ,0B. HenmHeliHoe ypaBHeHue
[MIpénunrepa. YpaBHeHue Kopresera-ze
®pusa. ConutoHsl. Kpaesble 3azauun
I pakLyu /1151 CBETOBBIX BOJIH

[Tyaccona. CoO6CcTBeHHbIe Uncia U
coOCTBeHHbIe QYHKI[UHU OTiepaTopa
Jlannaca. CnierjuanbHble QyHKLIWN

Ntoro 6
4 OCHOBHbIE YpaBHEHHUS MaremMatnyeckoe MOZeIMPOBaHUE 6 OI1K-2,
MaTeMaTHuueckoi GU3MKU. YpaBHeHUe |3/1eKTpUuUeCKUX MPOIeCCOB U ONTUUEe CKUX [TK-1

sIB/IEHWI Ha OCHOBE YpaBHEHU
MakcBesiia. YpaBHeHUs 3/1EKTPOCTAaTUKH.
OObeMHBIM TTOTEHI[HAJ, ero CBOMCTBA.
OrneKTpocTaThyecKasi UHTepIipeTaLus
o6beMHOro noTeHIana. dusnueckas
VHTepIIpeTalisi OCHOBHBIX TPaHUUHBIX
yCJIOBUH B 3/IEKTPOCTaTUKe.
HWccnenoBaHre 0CHOBHBIX KpaeBbIX 3a/jau
[ ypaBHeHus Jlannaca. YpaBHeHue
ITyaccona. O60011ieHHbIe PYHKIMA U UX
cBoricTBa. CHUHTY/IsIpHBIE 0000IIIeHHBIe
byHKUMY, nenbra-¢yHKUMs JJrpaka.
dyHJamMeHTa/lbHbIe pelleHus 1S
ypaBHeHHI MaTeMaThueCKOW (PU3NKH.
Metopn dynkuuu I'puna. [Toctpoenue

¢byukuuii ['prHa

Wtoro 6

Nroro 3a cemectp

24

5.3. Pa3genbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBS3M C 00ecneurnBarIyMH (MPeAbIAYIMMHA)
4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLATIIMHBI U MEXXAUCIUTUIMHAPHBIE CBSI3U C 00eCreunuBaromMu (TpeabIIyIUMU) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIUTUIMHAMY TIPeJCTaB-/IeHbl B Tabsuile 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXK/IUCIUITAHAPHBIE CBSI3U

No HanmeHoBaHMe IUCLUTIIVH

Ne pa3zenoB JaHHOW JUCLIUMTIIMHBI, /151 KOTOPBIX
HeobOXo MO H3ydeHre 00eCTeurnBaroLuX U
obecrieurBaeMbIX TUCLIUTIIMH

1 2 3 4
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[TpefiecTBytoLMe AACLUTIIUHBI

1 |WuHpopmaTrka + + + +

2 | Maremaruvka + + + +

3 |Dusuka + + + +

[Tocnepyroiye AUCLUIIIMHBL

1 | AKycToonTHuecKre MeTobl 00paboTKH N N N N
vHpopMaLu

2 | BzaumogencTBre ONTUYECKOTO U3/TyYeHUsI C 4 N 4 N
Bel|eCTBOM

3 | BonokoHHas onTyKa + + + +

4  |/HTerpasnbHas ONTUKA + + + +

5 | HenuHeliHas onTyKa + + + +

6 |Onruueckue MeTobl 00paboTKM UH(OPMAIH + + + +

7 | PacripocTpaHeHue j1a3epHbIX IIy4YKOB + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, () OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIeTeHLMH, (POPMUPYeMbIX MpPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN
nipeZicTaBeHo B Tabsnuile 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEeHI[MM W BHUOB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIIUHBI
Buppbl 3aHATHI

3¢}

X =X =

= = 3

= uH: = <

= T s =¥
= I I

T - ) )l =

= S g 4 =

) = E ) )

E S 3] = 5

= o o & =

Q = =) = =N

~ S @ S

o, B

2 3 2

= = :

= $)

OIIK-2 + + + +

IMK-1 + + + +

6. IHTepaKkTUBHBIE MeTOABI M ()OPMBI OpPraHU3aIUu 00yYeHHs
TexHONMOTMM MHTEPaKTUBHOrO OOyueHMs NMpU pasHbIX (opMax 3aHATHM B uyacax MNpPHUBEJEHbI B

tabmuie 6.1
Tabsura 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00y4YeHus TIPY Pa3HbIX hopMax 3aHATHHN B yacax
WHuTtepakT
NHTepakTrUBHLIE NHTepakTHUBHbIE
MeToabl 1505318 (< Bcero
TIPaKTUUeCKHe 3aHATUS | JIabopaTopHbIe 3aHATHUS
JIeKLIAU
[IpeseHTarnuu c 20 20
WCII0/Ib30BaHUEM
C/1aiI0B € 00CYyKIeHreM
Perienue cuTyarjiOHHBIX 20 20
3a/a4
Pabora B KoMaH e 10 10
Utoro 20 10 20 50
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7. JTaGopaTopHBIA MPAKTHKYM
Copep>kaHue J1abopaTopHbIX paboT MprBeieHo B Tabwie 7.1.
Tabsmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& ZE
3 = =
Z 5
= 7 S
Ha3Banus pa3enoB Copep)xaHue 1abopaTopHbIX paboT S =5
< 2 S
= > 8
- e ~
4 cemecTp
1 MogenvpoBaHue NpOLIECCOB U PellleHrie ypaBHeHUH B YaCTHBIX 4 OIlIK-2,
SIBJIeHUM B U3UKe U OITHKE TIPOU3BO/HBIX THUTIEPOOJTIUECKOTO THTIA [TK-1
Ntoro
2 OCHOBHbIe ypaBHEHUS MogenupoBaHue TtapabosmyecKux 4 OIIK-2,
MaTeMaTU4eCKOW ¥ ONTHYeCKOU ypPaBHEHHUH B YaCTHBIX NTPOM3BOJAHBIX T10 IK-1
¢bu3uKy. YpaBHeHust cxeMe Kpanka—Hukosicona
TeTIONPOBOJHOCTU U AU Y3UM. Vitoro 4
HOudpaxiysi CBeTOBOrO MyuKa B
rapakCHabHOM TIPUOV>KEHHH.
AHanuThueckKre MeTo/bl pelleHus
KpaeBbIX M HeCTallMOHAPHBIX 3a/au
3 OCHOBHbIe ypaBHEHUs IIpocTpaHCTBEHHBIE COTUTOHBI B 4 OIIK-2,
MaTemaThueckoli hu3uku. BomHOBoe | KeppOBCKOM cpejie C HachllljeHHeM IMK-1
ypaBHeHue. YpaBHeHue IlIpéauHrepa. | HeJTMHENWHOCTH
HenHeliHbIe BOJHOBBIE YDABHEHUS |1y
4 OCHOBHbIe YpaBHEHUS Perienuve auddepeHLMaIbHBIX 4 OIlIK-2,
MaTeMaThyeckou (py3MKU. YpaBHeHHe |ypaBHEHWM 3/I/IMITTUYeCKOrO THUIIa [TIK-1
[Tyaccona. Cob6cTBeHHbIe uncsia 1 Vtoro 4
coOCcTBeHHbIe (DYHKIIUH OTiepaTopa
Jlannaca. CnierjuanbHble QyHKLMN
Wroro 3a cemecTp 16
8. IIpakTHuecKue 3aHATHUSA
CopeprkaHue MPaKTUUeCKUX paboT npuBeeHo B Tabmuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUYeCKUX paboT
vy L 5
E 4
S = =
Z > &
Ha3sBanus paszenos Copep>kaHrie IpaKTUUECKUX 3aHATUMN GES o =2 QE
=
= S}
4 cemecTp
1 MopenvpoBaHue TpoLIeCCOB U Knaccuduikaiys TuHelHbIX ypaBHeHUM 4 OIIK-2,
sIBJIeHUM B (PM3UKe U OTITHKE BTOPOTO TIOpsi/IKa. IK-1
HuddepeHinanbHbie oniepaTopbl U 4
K/1accr(UKaLsi BeKTOPHBIX I10J1ei
Ntoro
2 OCHOBHBbIe ypaBHEHUS KpaeBas 3agaua A1 O4HOPOJHOTO 4 OIIK-2,
MareMaTHU4eCKOW U OMTHYeCKOU ypaBHEHUS TeIJIOIPOBOJAHOCTH. [TK-1
(Y3vKKU. YpaBHEHUs Ouddysus. Judpakiys napakcraabHbIX
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TeTUIONPOBOJHOCTU U AU Y3UM.
udpakiys CBeTOBOTO IMyykKa B
rapakCHabHOM TIPUOTV>KEHUH.
AHanuThueCcKre MeTo/ibl PellieHus
KpaeBbIX 1 HeCTALMOHAPHBIX 3a7iay

IIyYKOB

OpHOpoHOE BOJIHOBOE ypaBHEeHUe: 4
Kpaesasi 3agaua. @opmyna Janambepa
peleHus 3agaun Komm

MaTeMaTuueckoi (UK. YpaBHeHUe
[Tyaccona. CoOGcTBeHHbIe Uncia U
coOCTBeHHbIe QYHKI[UHU OTiepaTopa
Jlannaca. CnierjuanbHble QyHKLIWN

Wtoro
3 OCHOBHbIe ypaBHeHUS YpasHenue IlIpénunrepa [TK-1
MareMaTrhyeckou (pu3uku. BomHoBoe Vroro
ypaBHeHue. YpaBHeHue llIpénunrepa.
HenuHeliHble BOTHOBBIE ypaBHEHHUS
4 OCHOBHbIE YpaBHEHHUS Kpaessble 3aauu 4151 ypaBHeHus Jlaruiaca IMK-1

HToro

Wroro 3a cemecTp

28

tabmure 9.1.

9. CamocrosiTesibHast padoTa
Bu/bl caMoCTosITe/TbHOM PaboThI, TPYAOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B

Tabnuia 9.1 - Bugbl caMocTosiTe/TbHOM paboThl, TPYI0EMKOCTb U (JOPMUpPYeMble KOMITeTeHLIUH

A <
3 =
o QE) E
Buibl caMOCTOSTeILHOM = > D
Haseanwust pa3nenos g = DOpMBI KOHTPOJIS
paboTel S s g
=S a =
o o 2
= o
4 cemecTp
1 MogenvpoBaHue IToaroroBka K 2 IK-1, Koncnekr
TIPOLIECCOB U SIBJIEHUM B | TIPAKTAYECKUM 3aHATUSM, OIIK-2 camorioarorosky, Ompoc
(Y3vKe 1 ONTHKE ceMHHapam Ha 3aHaTUsX, OTUeT 1Mo
MoaroToska K 7 JII<a60paTOpHOI/I pa660Te,
MpaKTUYeCKUM 3aHSATUSIM, OHTPO/IbHA paboTa
ceMHHapam
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasna
OdopmiieHre 0TUETOB TI0 3
nabopaTtopHbIM paboTam
ITogroroBka K 1
KOHTDPOJIbHBIM paboTam
Ntoro 9
2 OcHoBHbIe ypaBHeHus1 | [logroroBka K 2 |OIIK-2, |Ompoc Ha 3aHATUSIX,
MaTeMaTu4eCcKor 1 [paKTUYeCKUM 3aHATUSM, ITK-1 Koncnexkr
ONTUYeCKON (DU3UKU. ceMHUHapam CcaMonoAroToBky, OTueT
YpaBHeHUsS ToaroToBKa K 7 1o 1abopatopHoii paboTe
TENIONpOBOAHOCTH 1 TpakTUYye CKUM 3aHATUSM,
u ud. [In ust
Aapysun. lugpaxny ceMHHapam
CBETOBOIO ITyYKa B
[1apaKCHaIbHOM [TpopaboTKa eKIIMOHHOTO 2
Marepuasna
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TIPUOKEHUH. OdopmiieHre 0TUETOB TI0 3
AHamTHYecKre MeTofbl | 1abopaTopHBIM paboTam
pelleHus: KpaeBbIX U Vitoro 9
HeCTalMOHapHbIX 3a/,a4y
3 OcHoBHble ypaBHeHus1 | [loaroroBka K 6 |OIIK-2, |Omnpoc Ha 3aHATHUSX,
MaTeMaTh4yeCcKoi (pU3MKU. |MpaKTUUeCKHUM 3aHSITUSM, ITK-1 Koncnekr
BonHoBoe ypaBHeHue. ceMHHapam CaMonoAroToBky, OTuet
BHeHue [IIpénuHrepa. I TOPHOM T
gpa eHne LLpeAHrepa [TpopaboTKa JIeKIIMOHHOTO 2 KO n1260paropHo 5 paGore,
e/IMHelHbIe BOMHOBBIE | epuana OHTpOJIbHas pabora
ypaBHEHUs
OdopmneHne 0TUETOB 10 3
nabopatopHbIM paboTam
IToaroroBka K 1
KOHTPOJIbHBIM paboTam
Utoro 12
4 OcHOBHbIe ypaBHeHUs | I[ToArotoBka K 4 | TIK-1, Ornpoc Ha 3aHATUSIX,
MaTeMaTh4yeCcKoi (PU3MKU. |MpaKTUUeCKHUM 3aHATUSM, OIIK-2 Koncnekr
YpaBHenue I[lyaccoHa. ceMHHapam CaMoIoAroToBku, OTuet
C066CTBEHHbIe yKcaa u Tpopa6oTka JIeKIUOHHOTO 7 ;1(0 na60paTopHog pabore,
TBEHHBbI HKIL[UU HTPOJIbHAs T
coOcTBeHHbIe (DYHKI] Marepuana OHTpOJIbHas pabora
oneparopa Jlamaca.
Crierifa/bHble BYHKIUN OdopmiieHre 0TYETOB T10 3
naboparopHbIM paboTam
[ToaroroBka K 1
KOHTPOJIbHBIM paboTam
Ntoro 10
Wtoro 3a cemecTp 40
Utoro 40

10. KypcoBas pabora

He npegycmorpeno PYII

11. PeliTMHrOBas cucTeMa AJIA OL€HKH YCII€eBd€MOCTH CTYAEHTOB

Tabmuiia 11.1 — basibHbIe OIeHKH /IJIsI 3JIEMEHTOB KOHTPOJIsSI

11.1. Ban/bHbIe OLEHKH /11 3/IEMEeHTOB KOHTPOJIsl

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©6ann 3a nmepuof,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
4 cemecTp
Koncriekt 2 2 2 6
CaMOIIOZIrOTOBKM
KonTponbHast paboTa 15 15 15 45
Onpoc Ha 3aHATUSIX 5 5 5 15
Ortuert 1o ysabopaTopHOi 10 12 12 34
pabote
Hapacraroym utorom 32 66 100 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuije 11.2.
10
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa
1. Bbicuiag marematuka III. @yHKIMM KOMIJIEKCHOTO TepeMeHHOro. Psgbl. VHTerpasabHbie
npeobpa3soBanus: YuebHoe mocobue / MarasunnukoB JI. U. - 2012. 206 c. [SnekTpoHHBIN pecypc] -
Pexxum foctyma: http://edu.tusur.ru/publications/2258, cBob6oAHBIIH.
2. ®oropedpaxtrBHble 3((deKTHl B 37EKTPOONTHUECKHX KpUCTa/lIax : YdeOHoe mocobue /
[ManpapoB B. M., Maungens A. E., Illangapos C. M., Bypumos H. U. - 2012. 244 c. [DneKTpoHHbII
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1553, cBoG0oAHBI#.

12.2. lono/iHMTe/IbHAA JIMTepaTypa

1. Metoabl maremaruueckoid gusuku : Kypc nekuuit / B. M. Ymakos, FO. B. I'punsies, C. B.
Tumuenko, JI. JI. MunbkoB; Pex. B. M. Yinakos ; MunmnctepcTBo o6pa3oBanust Poccuiickoii ®eneparium,
ToMckuii TOCy/japCTBEHHBI YHUBEPCUTET CHCTeM YIIpaBleHWs W paAuo371eKTpoHukd, Kadegpa
TIPUK/IaJHOM MaTeMaTHKH U UH(opMatuku. - Tomck : TMIIIO, 2003. - 144 c. : un. - bubmuorp.: c. 144.
(Hanmuuue B 6ubmuoteke TYCYP - 138 3K3.)

2.  OcHOBBI (hr3MUeCKOl M KBAHTOBOM ONTHKHU: YueOHoe rmocobue / [Tlanmapor B. M. - 2012. 197
c. [Onekrponnslii pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/750, cBOGOJHBIT.

3. Bsenenue B ontuueckyro ¢Gusmky: YueOHoe mocobwe / Illangapos C. M. - 2012. 127 c.
[DnekTponHbIii pecypc] - Pexkum goctymna: http://edu.tusur.ru/publications/2196, cBo60JHBIT.

12.3. YueOHo-MeTOJUUECKOE MTOCOOHEe ¥ MPpOorpaMMHoe obecreyeHune

1. PelleHre ypaBHEHWI B UaCTHBIX TIPOW3BOJHBIX TMIEepPOOTNYECKOro THMA: MeToaudyecKue
yKasaHus K abopaTtopHoii pabote / T'efiko I1. I1. - 2012. 15 c. [SnekTpoHHBIN pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/2346, cBOOGOHBIH.

2. MopgenvpoBaHue mapaboMuecKUx ypaBHeHHH B YaCTHBIX TPOU3BOZAHBLIX MO cxeMe KpaHKa—
Hukosicona: MeTtoaunueckye yka3aHus K jlabopatopHoit pabore / Teiiko I1. I1. - 2012. 14 c. [DneKTpoHHBIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2347, cBo60gHBIM.

3. Pemenue nuddepeHianbHbIX ypaBHEHUN IIMIITUYECKOTO TUMA: MeTouueckue yKa3aHUs K
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naboparopHoii pabore / Teiiko II. I1. - 2012. 12 c. [OnekTpoHHBI pecypc] - Pexxum mgoctyma:
http://edu.tusur.ru/publications/2348, cBo6oAHbIH.

4. TIpocTpaHCTBEeHHble COJUTOHBI B KEPPOBCKOW cCpefle C HACbIIleHWeM HeTUHEeNHOCTH:
MeToanueckre yKa3zaHusl K jlabopatopHoit pabore / Mara3suHHMKOB A. JI. - 2012. 21 c. [OneKTpoHHbIH
pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/2350, cBo60HBIT.

5. YpaBHeHust onTopusnku: MeToguueckue yKa3aHus K NIpakTHueckum 3aHstusm / [eiiko I1. IT.,
[Mangapos C. M. - 2012, 38 c¢. [DOnekrtpoHHbiii pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/2538, cBo6oAHbIH.

6. YpaBHeHUS ONTOPU3WKHU: YueOHO-METOJUUECKOe TMOCOoOMe TI0 CaMOCTOSITeNTbHON pabote /
[Manpapoe C. M. - 2012, 13 c. [OnekrtpoHHbli pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/2543, cBOOOHBIH.

12.4. Ba3bl AaHHBIX, HH()OPMALIOHHO CIIPABOYHbIE U MOUCKOBbIe CUCTEMBI
1. O6pa3oBarte/nbHbIi MOpPTa yHUBepcUTeTa, buboTeka yHUBepcUTeTa

13. Marepua/nibHO-TeXHMYECKoe ofecrnedyeHne JUCIHUITHHBI
KomristoTepHbIfi  Kmacc, o0opynoBaHHBIM KOMIMbIOTepaMyd Kiacca Pentium II u  Bbiie,
BK/TFOUEHHbBIY B ceTh Internet.

14. ®oHpA O11eHOYHBIX CPe/CTB
DOH/I, OLIEHOYHBIX CPE/ICTB TIPUBEIeH B TIPU/IOKEHUH 1.

15. MeTopnueckue peKOMeH/Jaliiy 110 OPraHU3aluy U3yYeHUs JUCLUIIINHbI
be3 pekoMeHa1ui.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
YpaBHeHus ontopusuku

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

HaripaBneHue noAroToBku (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
[Tpodusns: @oTOHMKA HEe/IMHEeNHbIX, BOJTHOBOJJHbIX U NMEPHO/JUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemecrtp: 4

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— 3aB. Ka(. 31, npodeccop kad. 311 langapos C. M.

3auet: 4 cemecTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-1 CTIOCOOHOCTBIO K aHa/IU3y M0CTaBIeHHOH Jo/mKkeH 3HaTh MeTOZbI TTIOMCKa, XpaHeHUS,
3a/lauu UCCIIe[OBaHMA B 00/1acTi GOTOHUKU M | 00pabOTKM 1 aHanM3a MHGOPMALX U3
OMTOUH(OPMATHKU Pa3/IMYHBbIX UICTOYHUKOB U 0a3 JaHHbIX;
TIpPUEMBI 1T TaBJ/ieHUs1 UH(OpMaLuK B
OIIK-2 CTIIO0COOHOCTBIO OCYIIIECTBISITD TIOUCK, pue PEACTaB/IE (popmar

XpaHeHHe, 00paboTKy U aHanMu3 UHGOPMAaLIUK
13 Pa3/IMYHbIX UICTOYHUKOB U 0a3 JJaHHBIX,
TIpe/ICTaB/IATh ee B TpebyemMom opmate
WCTI0/Tb30BaHUeM WH(POPMAI[HOHHBIX,
KOMITBIOTEPHBIX 1 CETeBbIX TEXHOIOTHUN

TpebyemMom (hopmare C UCIOB30BaHUEM
VH(bOPMAaI[MOHHBIX, KOMITBIOTEPHBIX U
CeTeBbIX TeXHOJIOTHH; TIOAXO0/IbI K aHA/TU3Y
MOCTAaB/IEHHOM 3a/jaur UCC/eI0BaHU B
o6acty GOTOHUKHU M ONTOMH(MOPMaTHKH;
[omkeH yMeThb OCYIL{eCTB/ATh MOMUCK,
XpaHUTh, 00pabaThIBaTh ¥ aHA/IM3UPOBATh
vHGOpPMAI[UIO U3 Pa3/IMUHBIX UCTOUHHUKOB U
6a3 JaHHBIX; TIPe/ICTaB/IATh UHPOPMALUIO C
WCTI0/Tb30BaHUeM UH(OPMaLIMOHHBIX,
KOMITBIOTEPHBIX U CeTeBbIX TEXHOJIOTHH;
TIPOBOZAUTE aHaJIM3 MIO0CTaB/IeHHOM 3a/iaun
JUIs1 OTIpe/esIeHusT HaripaB/ieHu st
WCC/eJoBaHU B 00/1acTl (POTOHUKH U
ONTOMH(OPMAaTHKWY;

[ o/rkeH BiaseTb MeTOaMM TTOMCKa,
XpaHeHus1, 00pabOTKM U aHa/IHU3a
vH(bOpMaIMK1 U3 pa3/uYHbIX UCTOYHUKOB U
6a3 JaHHbIX; THPOPMAL[MOHHBIMH,
KOMITbIOTePHBIMU U CETeBbIMU
TeXHOJIOTUSIMH JIJIs1 TIPeJJOCTaB/IeHusI
vHbopMalK; MaTeMaThueCKUMU U
9KCIepUMeHTaIbHBIMUA MeTO/[JaMH aHa/n3a
MOCTAaB/IEHHOM 3a/jaur UCC/1eI0BaHU B
o61acty GOTOHUKHU M ONTOMH(MOPMAaTHKH

OO11e XapaKTepUCTHKH TlO0Ka3aresneld U KpUTepueB

nipYBeZieHbI B Tabmuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OtmuHo (BeIcOKM | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

Y TeopeTHue CKUMH
3HAHUSIMU B TIpejiesiax
n3yJaeMoii 0bmacTy ¢

OO6sazsaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHNeM TPaHHUI] abcTparpoBaHust
MIPUMEHHUMO CTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUMLI, | O6aaeT Arara30HOM BepeTt 0TBeTCTBEHHOCTH 3a

YPOBEHb)

TIPOLIeCChI, 001IHe

MpaKTUUeCKUX yMeHHWH,

3aBepIllleHre 3a44d4 B
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TIOHSATHS B Mpejienax
n3y4yaeMoi obacTu

TpeOyeMbIX /IJisi peleHust

orpefie/IeHHbIX TIPo0JieM B

obnacTy Uccie0BaHUsS

WCC/IeJOBAHWH,
npucrocab/iMBaeT cBoe
MOBeIeHNe K
obcToaTENIHLCTBAM B
pelieHUH pobiem

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6asaeT OCHOBHBIMH
YMEeHHSIMH, TPeOyeMbIMU

JAJIS1 BBITIO/THEHUA TTPOCTBIX

3a/au

PaboraeT npu rpsiMoM
HaO/MIOIeHNUN

ONTOMH(OPMAaTUKH.

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerenmpusa ITK-1
ITK-1: criocoGHOCTBIO K aHa/lIn3y TOCTaBJIeHHOW 3ajlaud MCCe0BaHUM B 00/acT (DOTOHMKHU U

st bopMUpOBaHKS KOMIIETEHIIUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAroB. DTarbl (OPMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIs 5TOr0 BHUIbl 3aHATUHA W HCIOJb3yeMble CPEeJCTBA OLIEHUBAHUS
npe/icTaB/ieHbl B Tabsurie 3.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3yeMble CPEe/ICTBA OLIEHUBAHMS

Tabuia 3 — Jrarbl

HCC/IeIOBAaHUM B 00/1aCTH
(hOTOHUKYU U
ONTOMH(OPMaTUKH

oripeiesieHUst
HarpaB/IeHUsS
HCC/IeIOBAHUM B 00/1aCTH
(hOTOHUKY U
oNTOHMH(OPMaTUKHU.

CocraB 3HaThb YmeTb Bnanets
CopepxaHue MOAXO/AbI K aHATU3y MPOBOAUTH aHAJIA3 MareMaTU4eCKUMU 1
3TaroB TOCTaB/IEHHOM 3a/jauut MOCTAaBJ/IEHHOM 3aJjauu Jj1s | S5KCllepUMeHTalbHbIMU

MeTo/laMH aHa/u3a
TOCTaB/IEHHOM 3a/jauu
HCC/IeIOBAaHUM B 00/1aCTH
(hOTOHUKY U
ONTOMH(OPMaTUKH.

Buapbl 3aHaTHI

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTepaKkTUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHS;
* JHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHUS;
* JHTepakTUBHbIE
JIeKLINY;
 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* lHTepakTUBHEBIE
MpaKTUUeCKHUe 3aHSTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* (CamocTodTe/bHas
paborta;

Wcnons3yemblie
CpeiCcTBa
OLIeHUBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;
* KoHcnekT
CaMOIIO/ITOTOBKY;

* 3auerT;

* KoHnrposnbHast pabota;
* Otyet no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSAX;
* KoHCcrekT
CaMOTIO/ITOTOBKY;

* 3aueT;

* Otyet no
naboparopHoii pabore;
* 3auerT;

dopMynMpoBKa TIOKa3aTesieli W KpUTepHeB OLleHMBaHUS [JaHHOMN

Tabure 4.

Ta6m/1ua 4 — Ilokazarenu u KPHUTEPUH OLIEHMBAHWA KOMIIETEHIMKW Ha 3TdlldX

KOMITIeTeHIIMM TIpHBEAE€HA B

CocraB

3HaTb

YmeTb

Bnagets
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OmmuHo
(BBICOKMI YPOBEHb)

* TBOpUYECKHUU MOAXO0[ K
aHanu3y MOCTaB/I€HHOU
3a/la4M UCC/IeJOBaHUM B
00/1acTH (POTOHUKH U
ONTOMH(OPMAaTUKHU. ;

* TIPOBOJIUTH aHa/IN3
TI0CTaBJEHHOM 3aaudl U
oripefieNIsiTh HarlpaBJ/ieHuUs
HCC/IeIOBAHUM B 00/1aCTH
bOTOHUKY U
ONTOMH(OPMATUKHU. ;

* MaremMaTH4eCKUMHU U
3KCIIepUMEHTa/TbHBIMU
METO/lJaMH aHa/r3a U
pellieHus ToCTaB/IeHHOU
3aJjau B 00/1aCTH
(hOTOHUKHU U
OTNTOUH(MOPMATHKHU. ;

Xopotiio (6a30BbIii

¢ MeTO/JbI aHa/I13ad

* ormpeessTh

¢ DSKCIIepruMeHTa/IbHbIMH

YPOBEHb) MOCTAaB/IEHHOM 3a/jlaud U | HarpaB/ieHust MeTOo/laM1 aHaJir3a
11e/Td KCCJIe/JOBaHUM B MCC/IeIOBAHMM B 00/1aCTH | TTOCTAB/IEHHOM 3a/1auu
obsact hOTOHUKY U bOTOHUKY U HCCIIeIoBaHUH B 00/1acTU
ONTOMH(OPMAaTUKHY; ONTOMH(MOPMAaTHKW; (hOTOHUKHU U

ONTOUH(OPMAaTHKU;

YI0OBNeTBOPUTENIEH | * MeTOo/bl aHa/IM3a * TIPOBOJUTH * MeToZaMH aHa/u3a

0 (TIOporoBbIv MOCTaB/IEHHOM 3aJaui U | SKCIIePUMEHTa/IbHbIe KOHKPETHOMN

yPOBeHb) 1111 KCCJIeJOBaHM | HCCIeI0BaHMs B 00/1aCTH | TTOCTAB/IEHHOM 3a/1auu;

$hOTOHUKY U
ONTOMH(MOPMAaTHKW;

2.2 Komnerennua OITK-2

OTIIK-2: cnocoGHOCTBIO OCYIIeCTB/ISATH MOUCK, XpaHeHWe, 00paboTKy M aHam3 UHGOPMAIy U3
pa3/MUHbIX WCTOUYHUKOB U 0a3 JlaHHbIX, MpPe/CTaB/IsATh ee B TpeOyeMoM (hopmaTe C HCIO/Ib30BaHUEM
VMH(POPMaLMOHHBIX, KOMITbIOTEPHBIX U CETEBbIX TEXHOTIOTHH.

st popMHUpoBaHUsl KOMITeTEHL[MM HEOOXOAMMO OCYILeCTBUTh Psifi 3TaroB. DTamnbl (JOPMUPOBaHUS
KOMITeTEHL|UM, TpUMeHsieMble /Ui 3TOr0 BHJbl 3aHATUM U HCIIOJb3yeMble CpefCTBa OLeHWBAHMS
npe/icTaB/eHbl B TabsuLle 5.
Tabmuija 5 — Otanbl GopMUPOBaHKS KOMITETEHL[MH U UCTIO/Ib3yeMble CPeiCTBA OLleHUBAHUS

aHanu3a uHGopMalu u3
Pa3/TMUHBIX UCTOYHUKOB U
0a3 JaHHBIX; TIPUEMBbI
TIpe/iCTaB/IeHHUs
vH(opMaluy B
Tpebyemom opmare ¢
HCTI0/Tb30BaHUEM
VMH(OPMaLMOHHBIX,
KOMITBIOTEPHBIX U CETeBbIX
TeXHOJIOTUH

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue MeTOZIbI [TOWCKa, OCYIIeCTB/ISATh MOUCK, MeTOo/IaMH TTOUCKa,
3TaroB XpaHeHUs], 00pabOTKM M | XpaHUTb, 00pabaThiBaTh U | XpaHeHUsl, 00pabOTKU U

aHaM31UpOBaTh
MH(pOpMaL1Io U3
Pa3IMYHbIX UICTOUHUKOB U
0a3 IaHHBIX;
TIpe/ICTaB/ISTh
VMH(OPMaLHIO C
VICTI0/Tb30BaHUEM
MH(POPMaLMOHHBIX,
KOMITbIOTEPHBIX U CETEBbIX
TeXHOJIOTUH

aHanM3a uHGOpMaluu U3
pa3/IMYHbIX UCTOYHUKOB U
0a3 JJaHHBIX;
VMH(OPMaLMOHHBIMHY,
KOMIIbIOTEPHBIMU U
CeTeBbIMU TEXHOIOTUSMHU
[J1s1 TIpeJj0CTaB/eHUst
MHpOopMaLu

Bupp! 3aHaTHM

* llHTepakTUBHBIE
MpaKTUYeCKUe 3aHATHS;
* llHTepakTUBHbIE
nabopaTopHbIe 3aHSTHSI;
* lHTepakTUBHBIE
JIeKLIUY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuu;

* CamocTrodTenbHas

* NHTepakTvBHbIE
MpaKTUYeCKUe 3aHATHS;
* NHTepakTvBHbIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE
JIeKLIUY;
 [IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* (CamocrosiTesibHas

* VIHTepaKTUBHbIE
MPaKTUUeCKUe 3aHATHS;
* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHATHS;

* (CamocTodTe/bHas
paborta;
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* Ornipoc Ha 3aHATHUSIX;
* KoHCrieKkT

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr

pabora; pabora;
KV cnonb3yemble * KoutposnbHas pabora; | ¢ KoHtponbHas pabora; | ¢ OtueT no
CpeACTBa * OtueT o * OtyeT Mo naboparopHoii pabore;
OLleHMBaHUs naboparopHoii pabore; naboparopHoii pabore; * 3aueT;

CaMOITOATrOTOBKY; CaMOIIOAATOTOBKY;
* 3auerT; * 3aueT;
dopMynMpoBKa TMoKa3aTesiell U KpUTepHeB OLleHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabnme 6.
Tabnuiia 6 — IToka3aTesiM M KpUTEPUU OL[eHUBAHMSI KOMIIETeHI[MH Ha 3Tarax
CocraB 3HaThb YmeTb Bnagetb
OTnuvyHO

(BBICOKMI YPOBEHb)

* MeTO/IbI TIOMCKa,
XpaHeHus1, 00pabOTKH U
aHasu3a UH(opMaLu us
Pa3MYHBIX UCTOUHUKOB
v 0a3 JaHHBIX; TTPUEMBbI
Tpe/iCTaB/IeHus]

* OCYIeCTBJISAT TIOUCK,
XPaHUTh, 00pabaThIBaTh
Y aHA/TM3UPOBaTh
vH(pOopMaluio 13
Pa3/IMYHBIX UICTOYHUKOB
1 0a3 JJaHHBIX;

* MeTO/laMH TOHCKa,
XpaHeHus1, 00paboTKU U
aHanM3a MH(OpMaLu 13
Pa3/TUUHBIX UCTOYHHUKOB
1 0a3 JJaHHBIX;
WH(OPMAaLOHHBIMH,

uH(popMaLK B TIPe/ICTaBISTh KOMITBIOTEPHBIMU U
Tpebyemom ¢opmate ¢ WH(OPMALHIO C CeTeBbIMU TEXHOJIOTUSIMU
MCTI0/Ib30BaHUEM VICTIO/Ib30BaHUEM JU1s1 TIpe/JOCTaB/IeHUST
MH(POPMALMOHHBIX, MH(POPMaL[MOHHBIX, vHopMaLuy;

KOMITBIOTEPHBIX U
CeTeBbIX TEXHO/IOTHH 5

KOMITBIOTEPHBIX U
CeTeBbIX TEXHOHOFHﬁ;

Xoporiio (6a30BbIit

¢ MeTO/bI ITOKMCKaA,

¢ OCyLIeCTBJIATH IMMOUCK,

¢ METOJlaMHM IIOMCKa,

KOMIMbIOTEPHBIX U
CEeTeBbIX TeXHOJIOTUI;

KOMIBbIOTEPHBIX 1
CEeTeBbIX TeXHOJIOTHUH;

YPOBEHb) XpaHeHUst, 00pabOTKM U | XpaHWUTh, 0OpabaThiBaTh | XpaHeHUsi, 06paboTKU 1
a”asm3a uHGOpMAaLMK U3 | U aHaJIM3UPOBaTh aHanM3a uH$opMaLH 13
pa3/IMYHbIX UCTOUYHUKOB; | MH(OPMALMIO U3 pa3/IMYHbIX UCTOUHUKOB
TIpYeMbI TIPe/ICTaB/IeHNsl | pa3/IMUHBbIX UCTOYHUKOB; | ¥ 0a3 JaHHBIX; BIaJieTh
MH(pOpMaLuu C TIpe/ICTaB/IsATh KOMITbIOTEPHBIMU U
WCTIO/Ib30BaHUEM, uH(popmaLuro C CeTeBbIMHU TeXHOIOTUSIMU
KOMIIBIOTEPHBIX U WCTI0/Ib30BaHUEM JUTs TIpeZIOCTaB/IeHUsT
CeTeBBIX TEXHOJIOTHIA; MH(OPMALIMOHHBIX, uH(pOopMaLy;

KOMITbIOTEPHBIX U
CEeTeBbIX TeXHOJIOTHUH;

YI0BNETBOPUTE/IBH | ¢ MeTO/bl TIOUCKA, U * OCYLEeCTB/ISITh IOMCK, | ® MeTOaMH IOMCKa,

0 (TIOpOroBEIi 06paboTku nHdopmar | obpabaThIiBaTh XpaHeHus, 00paboOTKH U

YPOBEHb) C HCII0/Ib30BaHUEM vHdOopMaluio C aHa/M3a UHQopMalluy ;
MH(OPMALIMOHHBIX, WICTIONIb30BaHUEM,

3 TunoBble KOHTPO/IbHbIE 3a/laHUA

[l peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3a/laHysl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKA 3HaHWM, YMeHHH, HaBBbIKOB W (WJIK) OIbITa
JesiTe/IbHOCTH, XapaKTepU3yHIIUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B TpOLiecce OCBOEHHs
oOpa3oBareibHOM MPOrpaMMbl, B C/IeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY
— OcHoBHble uddepeHManbHbIE OMepaTopbl ONTHUeCKOW ¢u3uKu. OCHOBHBIE CBefieHHs 00
ypaBHEHUsIX C 4acTHbIMM MpousBofgHbIMUA (YUII). Tumbel KpaeBbIX yca0BUM. MeTos HWHTerpasbHbIX
npeoOpa3oBanuii. Cxema ajJrOpUTMa pellieHust 3a/jJaul MeToZI0M MHTeTpa/ibHbIX TipeoOpa3oBaHuid. [Ipsmoe
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u oOparHoe mpeobOpa3oBaHue. BbIBoj ypaBHeHW# aKycTHMKH. BosHOBoe ypaBHeHue. VcciemoBaHue
OCHOBHBIX KpaeBbIX 3a/jau /i1 ypaBHeHus Jlanaca. YpaBHeHue IlyaccoHa

3.2 Tembl OIPOCOB Ha 3aHATUAX
— Knaccudukanus nvHelHbIX ypaBHeHUE BTOporo rnopsijka. JuddepeHianbHbie onepaTopbl U
K/laccu(UKaLusi BeKTOpHBIX mosneii KpaeBasi 3ajjaua /i1 OJHOPOJAHOrO ypaBHEHUS TelJIONPOBOJHOCTH.
Iuddysus. dudpakuus napakcuaabHbIX MyukoB OfHOpOJHOEe BOMHOBOe ypaBHeHue: KpaeBasi 3azaua.
dopmyna /lanambepa peltienuns 3agaun Koim YpasHenue IIpéaunrepa KpaeBble 3a7iaun /1711 ypaBHEHUSI
Jlariaca

3.3 TeMbI KOHTPO/IBHBIX PadOT

— MogenvpoBaHre TIpOL[eCCOB U siBieHWM B (u3nke u ontuke OCHOBHbIe YpaBHEHUS
MaTeMaTH4eCcKOl M ONTHUecKol (W3UKU. YpaBHeHUs TerIONpoBOAHOCTA U Auddysun. [dudpaxius
CBETOBOTO IyYKa B TapaKCUaIbHOM TMpPUOMMKEHUH. AHA/TUTHUECKHE METOZbl peIleHUs KpPaeBbIX U
HeCTalMOHapHbIX 3a7ay OCHOBHbIe YypaBHEHMs MaremaTthueckod ¢u3vku. BonHOBoe ypaBHeHue.
YpaBHenue lllpénunrepa. HenuHeliHble Bo/HOBbIe ypaBHeHHss OCHOBHbIe ypaBHEHMsI MaTemMaThueCKOu
¢usuku. YpaBHenue Ilyaccona. CobcTBeHHble umc/ia U cOOCTBeHHble (DyHKIMM oriepaTtopa Jlariaca.
CrierjuanbHble GYHKIUU

3.4 TembI 1a00paToOpHBIX padoT
— Pemuenue auddepeHManbHbIX YpaBHEHUH SITANITHYECKOTO THTIA
— TIpocTpaHCTBeHHbIE COMTOHBI B KEPPOBCKOH Cpejie C HachIlljeHHeM HelTMHeHHOCTH
— MogenvpoBaHue mapaboMUecKUX YpaBHEHHMM B YaCTHBIX TMPOW3BOAHBIX MO cxeMe KpaHKa—
Hukoncona
— PemieHue ypaBHeHUI B UaCTHBIX ITPOU3BO/IHBIX T'IepOOIMYeCKOro TUTIa

3.5 3auéTt

— 1. O6umii BUf, MHEWHOTO MUddepeHINaIBFHOT0 YpaBHEHUsT BTOpOro mopsizka. 2. ITporjecc
pasfiesieHUs] TepeMeHHbIX B C/y4yae OFHOMEPHOIO YypaBHEHWs TeIUIONPOBOAHOCTH, Juddy3ud U
JU(pakLUyK TapakcruanbHbIX MYyYKOB C JIByMsl He3aBUCUMbIMU TepeMeHHbIMU. 3. Kakue ¢usnueckue
NpoLiecchl M OINTHUEeCKHe sIB/IeHHsl OMKMChbIBaeT ruriepbonryeckoe ypaBHeHeHue? 4. Kakoe ypaBHeHHe
Ha3blBaeTCsl OJHOPOJHBIM JIMHEMHbIM AudQepeHIMaIbHbBIM ypaBHEHHMEM B YaCTHBIX IPOM3BOJHBIX
BTOpOro mnopszka? [lpuBeguTe npuMepbl TakUMX ypaBHeHMW. 5. BbInosHuTe mnpoliecc paspeneHust
IepeMeHHbIX B CJ/lyyae ypaBHeHUs C JBYMs He3aBUCUMbIMU IlepeMeHHbIMU. UTO Takoe. IapameTp
pazgenenusi? 6. Kakoe ypaBHeHue HasblBaeTCsi ypaBHeHUWeM rapabosuueckoro Tuma? [IpuBespuTe
npuMepbl. 7. Hammmmre oOmuii Buf, ypaBHeHWs KosiebaHwii. 8. BewirmonHWTE Tipoliecc pasfesieHust
IlepeMeHHbIX B C/lyyae ypaBHeHUsl C TpeMsl He3aBUCHUMBIMU IIepeMeHHBbIMU; CKOJIBKO IlapamMeTpoB
pa3fesnieHust Mbl OyzieM UMeTh B 3ToM ciydae? 9. Kakue ¢usnueckue Tporiecchl U ONTHYECKHE SBIEHUS
onuchiBaeT napabomuueckoe ypaBHeHre? 10. BoiBegure ypaBHeHue TeruionpoBogHocTd. 11. Kakue
BEKTOpDHble II0/I1  HasbIBAlOT  IMOTeHLua/AbHBIMU? 12, Kakue BeKTOpHble TII0JI1  Ha3bIBAlOT
coneHonganbHeIMUA? 13. Kakve moss HasplBalOT rapMoHuueckuMu? 14. Kakue (yHKLMM HasbIBarOT
rapMoHHuYeckUMU? 15. BeiBeZiuTe BOHOBOE ypaBHEHHE C MCIO/Ib30BaHWEM ypaBHeHMH Makcsesuia. 16.
BeiBesuiTe ypaBHeHUe, OIMCBbIBAIOIlee pPACIIPOCTPaHeHVe IapakCUaibHbIX CKa/spHBIX IYy4ykoB. 17.
BeinosnHuTe mpoljecc paszesieHus NepeMeHHbIX B C/lydae OJHOMEPHOIO BO/THOBOI'O YpaBHEHUs C [IByMs
He3aBUCUMBbIMU IepeMeHHbIMU. 18. Kakoe ypaBHeHUe Ha3blBaeTCs ypaBHEHUEM 3JUIMIITUYeCKOrO TUIla?
[MpuBepute mpumepsl. 19. CopmynupyiitTe KpaeBble 3aZiaud [ijiss YpaBHEHUs TeryionpoBogHOCTH. 20.
BeinosHUTe TIpoLjecc pasfiesieHusl [epeMeHHbIX B (/ydyae ypaBHeHus Jlarlaca B [jeKapTOBBIX
koopzauHarax. 21. HamummTe KaHOHWYeCKyr0 GopMy ypaBHeHusi rurepbosmmueckoro tuma. 22. Kakoe
ypaBHeHUe Has3blBaeTCsl ypaBHeHUWeM rurnepbonuueckoro tuna? IlpuBesure npumepbl. 23. [aiite
(M3MYeCcKyl0 WHTEepIpeTali0 CBET/bIX U TeMHbIX ONTUYECKUX COMUTOHOB. 24. Kakue ¢usnueckue
TIPOL[eCChI OMUCHIBALT /UIUIITUUeCKoe ypaBHeHHe? 25. UTo Takoe Haya/bHble U rpaHUuHble ycaoBus? C
yeM CBsi3aHa HeOOXOJMMOCTb B TIOCTAaHOBKE JOTIOJHUTENbHBIX ycioBuii? IIpuBegute mpumepsl. 26. K
KakoMy THUITy YpaBHeHUM OTHOCUTCS ypaBHeHMe Jlartaca? Ilyaccona?

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIoIiue
MarepuaJibl:
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— MeToJuuYecKhe Marepuasbl, ONpe/ie/sioliye IpoLeAypbl OLeHWBaHUS 3HaHWM, YMeHUH,
HaBbIKOB U (WIM) OMbITa [esTeJIbHOCTH, XapaKTepU3YyIOL[UX 3Tarbl (POpP-MUPOBAHHSI KOMIIETEHLUH,
corziacHo 1. 12 paboueii mporpamMmMmsl.

4.1. OcHoBHas /MTEparypa
1. Bebiciiag marematuka III. @yHKIMM KOMIUIEKCHOTO TepeMeHHOro. Psnbl. VHTerpasnbHbie
npeobpasoBanus: YuebHoe mocobue / MarasunnukoB JI. U. - 2012. 206 c. [SnekTpoHHBIN pecypc] -
Pexxum poctyma: http://edu.tusur.ru/publications/2258, cBOOOAHBIH.
2. ®oropedpaxTrBHble 3(deKThl B 3/EKTPOONTHUECKUX KpHUCTalIax : YueOHoe mocobue /
[ManpapoB B. M., Maungens A. E., Illangapos C. M., Bypumos H. U. - 2012. 244 c. [DneKTpoHHbII
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1553, cBo60oAHBI#.

4.2. lonoHMTe/IbHAA IMTeparypa

1. Metoabl maremaruueckod gusmuku : Kypc nekuuit / B. M. Ymakos, FO. B. I'punsies, C. B.
Tumuenko, JI. JI. MunbkoB; Pex. B. M. Yiakos ; MunuctepcTBo ob6pa3oBanust Poccuiickoii ®ezmeparium,
ToMCKUH TOCylapCTBeHHBI YHUBEPCUTET CHUCTEM YIpaBlIe€HUS U PaZiMo3eKTpOoHUKH, Kadempa
TIPUK/IaJHOM MaTeMaTHKH U MH(opMatuku. - Tomck : TMIIO, 2003. - 144 c. : un. - bubmvorp.: c. 144,
(Hamuue B 6ubmoreke TYCYP - 138 3K3.)

2.  OcHOBBI (hr3MUECKON M KBAHTOBOM ONTHKHU: YueOHoe rmocobue / [Tlanmapor B. M. - 2012. 197
c. [OnekrponnbIii pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/750, cBOGOJHBIT.

3. Bsenenue B ontuueckyro ¢usmky: YueOHoe mocobue / Illangapos C. M. - 2012. 127 c.
[DnekTponHbIii pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2196, cBo60 HBIT.

4.3. YuebOHO-MeTOAMYECKOE MT0CoO0He U MPOorpaMMHoOe ofecrieyeHHe

1. PellleHne ypaBHeHWI B YaCTHBIX TPOW3BOJHBIX TMIepOOTNYECKOro THMA: MeToaudyecKkue
yKasaHus K jabopatopHoii pabote / T'efiko I1. I1. - 2012. 15 c. [SnekTpoHHBIN pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/2346, cBoOGOAHBI.

2. MopgenvpoBaHue mapabosMuecKUx ypaBHeHHH B YaCTHBIX MPOU3BOZAHBIX 1O cxeMe KpaHka—
Hukoncona: Metoguueckue yka3anus K aboparopHoii pabore / Teiiko I1. I1. - 2012. 14 c. [DneKTpoHHBIHA
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2347, cBo60HBIM.

3. Pewenue nuddepeHianbHbIX ypaBHEHUH /I/IMIITUYECKOTO TUMA: MeTouuecKre yKa3aHUs K
naboparopHoii pabore / Tefiko II. II. - 2012. 12 c. [OnekrpoHHbI!i pecypc] - Pexxum pgocrtyma:
http://edu.tusur.ru/publications/2348, cBob0gHBII.

4. TIpocTpaHCTBeHHble COJIMTOHBI B KeppOBCKOM cCpefle C HachlllleHWeM HeTMHeHHOCTH:
MeTtoznnueckre ykasaHusl K jabopatopHoii pabote / MarasunaukoB A. JI. - 2012. 21 c. [DneKTpoHHBIHA
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2350, cBo60gHBIH.

5. YpaBHeHus onTodusuky: MeToauueckre yKa3aHus K pakTHYeCcKUM 3aHatusm / eiiko I1. I1.,
[Manpmapoe C. M. - 2012, 38 c. [OnektpoHHeli pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/2538, cBo60AHBII.

6. YpaBHeHUs oNTOPU3MKHU: YueOHO-MeTOJUUecKoe TMocobue MO CcaMOCTOsiTesbHON pabote /
Mlanpapoe C. M. - 2012, 13 c. [DnekTpoHHeld pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/2543, cBo6oAHBIM.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. O6pa3oBate/bHbIN MOPTa/ YHUBEPCUTETA, OUOHMOTEKa YHUBEPCUTETA

CornacoBaHa Ha noprane Ne 1907 19



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям) 
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторный практикум
	8. Практические занятия
	9. Самостоятельная работа 

	10. Курсовая работа 
	11. Рейтинговая система для оценки успеваемости студентов 
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методическое пособие и программное обеспечение
	12.4. Базы данных, информационно справочные и поисковые системы

	13. Материально-техническое обеспечение дисциплины
	14. Фонд оценочных средств
	15. Методические рекомендации по организации изучения дисциплины
	1. Введение
	2 Реализация компетенций
	2.1 Компетенция ПК-1
	2.2 Компетенция ОПК-2

	3 Типовые контрольные задания
	3.1 Вопросы на самоподготовку
	3.2 Темы опросов на занятиях
	3.3 Темы контрольных работ
	3.4 Темы лабораторных работ
	3.5 Зачёт

	4 Методические материалы
	4.1. Основная литература 
	4.2. Дополнительная литература 
	4.3. Учебно-методическое пособие и программное обеспечение 
	4.4. Базы данных, информационно справочные и поисковые системы 


