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1. Mecro gucuunmiannsl B ctpykrype OOII
Huctunnuaa b1.B.JIB.01.05 «buouncnupuposannsie memoost onmumuzayuuy otrHocutcs K yactu OOIL

HarnpaBiaeHuss noarotoBku 01.03.02 «llpuxknaonas mamemamuxa u un@opmamurxay, GopMUPyEeMOM

Y4aCTHUKaMH 06pa30BaTeJ'IBHBIX OTHOIIICHUH.

2. Ilmanupyembie pe3yabTaThl 00y4eHUsI M0 JUCHUIJINHE, COOTHECEHHBIE ¢ IUIAHNPYEMBIMH
pe3yJbTaTaMu 0CBOEHHS 00pPa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMU M MHAUKATOPAMH
MOCTHKEHUs] KOMTIeTeHIIUi )

[nanupyemsbie pe3yJbTaThl 00y4eHUs MO JUCHAILINHE (MOTYJII0), B
COOTBETCTBHH ¢ HHIUKATOPOM JOCTH:KEHHSI KOMIIETeHIHH
dopmupyemMble
pMHpY Huaukatop HanmeHnoBaHue
ommexenmnt (xo1, JIOCTHACHMA Pe3yabTaTsl 00yyeHus OHEHOTHOTO
coliepxaHue KOMIeTeHIun™ ¥ y ek cpeacraa
Mo TUCHMIIUHE
KOMITETEHITHH ) (xon, comepkaHue
WHIUKATOpa)

ITK-3 Cnocoben IIK-3.1: 3naem 3naem nonamus u ymeepicoenus OUCYUNIUHBL Cobecedosanue
C0O31aBATh U Memoobl aHAIU3A U «Mamemamuueckue mooenu npoyeccos ombopa-

ucci1e008aHus 1»: pazosoe npocmpancmso, pazoswviii nopmpem,
HUCCIIEN0BATH HOBBIE

MamemamuyecKux Gazoeas mpaexmopus, COCMosiHue pasHoBecusl, a
MaTCMaTU4CCKHUC Mooenetl 6 obracmu MaKa#ce NOHAMUA CUMNAEKCA, eOUHUYUHO20
MOJICJIH B @yHoamenmanvrou cumniekca, npoyecca omoopa.
€CTECTBEHHBIX uHpopMamuKy u

UHGDOPMAYUOHHBIX
HayKax, mexnoao2uil;
MPOMBIIIUIEHHOCTH
u OusHece, ¢ IIK-3.2: Ymeem Ymeem ucnonvzosame na npaxmuxe 3uanus, Ilpaxmuueckue
yaeToM onpedenamy KiOYegble | NOIYyUeHHble NPU U3VYeHUul OUCYUNTUHBL 3a0anus

. ceoticmea u «Mamemamuueckoe modenupogarue npoyeccos DnexmponHulii
BO3MO>KHOCTCH 02 6 . 0
PAHUYEHUs cucmembl | 0moopay: npakmuyecKkue memoobl HOCMPOeHUs. U mecm
COBPEMEHHBIX ananuza mooenel npoyeccos omoopa 8 uoe
MH(POPMAIIHOHHBIX cucmem oughgpepenyuanbHbIX ypasHenuil Ha
. EOUHUYHOM CUMNIEKCe

TEXHOJIOTUH U
MPOTrPpaMMHUPOBAHUSA
Y KOMITBIOTEPHOH
TEXHUKU

3. CTpyKTYpa U cofepKaHHe AUCHHUILTUHBI

3.1. TpynoeMKkocTh TUCHUILIUHBI

Ounast popma o0yueHust
Oo6mast Tpya10eMKOCTh 33ET
YacoB no yueoHOMY NJIaHy 108
B TOM YHCJIe
ay/IMTOPHBIE 3AHATHUS (KOHTAKTHas padoTa):
- 3aHATHS JIEKIMOHHOTO THNA 32
- 3aHSATHS CEMHHAPCKOI0 THIIA 0
- 3aHATHS J1Aa60PaTOPHOIo THIIA
- Tekyuuii koutpoas (KCP) 1
caMocTofITeIbHasi padora 75




IIpomeskyTouHast aTTecTanus — 3K3aMeH/3a4eT 3a4er

3.2. Conep:xanue JUCHUINIMHBI

B ToMm uncne

KonTtakTHas padota (paéota Bo
B3aUMOJEHCTBUM C
npenojaaBareJieM), 4yachbl. 113 Hux
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CaMmocTosiTeIbHasi padoTa

00y4aK0IIerocsi, Yachl

Tema 1. Brenerne. O6miee moHsATHE TIpotiecca oTdopa u
BbIOOpa. [Iporieccrl 0TOOpa B pa3HbIX MPEAMETHBIX
obmacTsax: OMopU3NKe, SKOHOMHUKE, XUMUH H T. II. 9 4 0 4
Iporecchl BEIOOpa ONTUMANBHOTO perieHus. Llemu u
3a7auu Kypca. AKTyalnbHOCTh Kypca.

Tema 2. Cuctemsl nuddepeHanbHbIX ypaBHEHHH Ha
CTaHJapTHOM CHMIIIEKCE — MaTeMaTHYeCcKasi OCHOBa
MOCTPOEHHS MOZENIEH cucTeM 0TOOpa

[onsTHe TUHAMUYIECKOH CUCTEMBI, (ha30BOTO
IIPOCTPAHCTBA, (ha30BOTO MOPTPETa, (Pa30Boil TPACKTOPHH.
CocpeoTOYEeHHbIE U Paclpe/ieIeHHbIE CHCTEMBI.
TpeOoBaHUsI K IPaBBIM YACTSIM CHCTEMBI
muddepeHanpHbIX YpaBHEHNH, pa3pelIeHHbIX
OTHOCHTEJIFHO TIEPBBIX IIPOU3BOJHBIX, ONUCHIBAIOLINX 14 4 0 4
JUHAMHUYECKYTO cucTeMy. HBapHaHTHOCTD
MIOJIOKHUTEIBHOTO0 OKTAHTA OTHOCUTEIHHO
mddepenumansHoro npeodpasosanus. Teopema o
HEOOXOUMBIX M JOCTATOYHBIX YCIOBHSIX HHBAPHAHTHOCTH
TMOJIOXKUTEIIBHOTO OKTaHTa. [IpuMepbl JMHAMHUYECKUX
CHCTEM C MOJIOKUTEIBHBIMHU (Pa30BBIMH KOOPAWHATAMH.
Mopenu pocta MUKpOOPTaHU3MOB, MOJIETb POCTa
0aHKOBCKOTO KanuTaina, Mmoaens Cumona CteBuHa.
CucteMbl ¢ HACIETOBAHUEM.

Tema 3. CraHAapTHBIA CUMILUIEKC B KOHEYHHOMEPHOM
IIPOCTPAHCTBE U €r0 CBOMCTBA.
WHBapuaHTHOCTB CTAaHJAPTHOTO CHMILIEKCA
OTHOCHTEJIFHO TUu(depeHIanbHOro MpeodpasoBanusl.
Teopema 0 HEOOXOIMMBIX M TOCTATOYHBIX YCIOBHAX
WHBapUaHTHOCTH CTaHAAPTHOTO cuMIuiekca. [Ipumepst 14 4 0 4
JTUHAMHUYECKHX CUCTEM C MHBAPHAHTHBIM CHMILIEKCOM.
Moens TMHAMUKH OHOJIOTHYECKOH MOMYNISLNH C
JUHEHHBIM MHTETPAIbHBIM THIIOM JIIMATHPOBAHHS;
MO/IeNb IPOU3BO/ICTBA B CHCTEME KOHKYPUPYIOIINX
IpeNpUsSTUIA IPU BBIOJHEHUH runote3 Banbpaca-
JleonThEBA.

Tema 4. [IpencraBieHue CUCTEM Ha €AMHUYHOM

CUMILIEKCE.
JIBe o01ue TeopeMsl 0
npeacraBieHuH. Teopema o MpeCTaBIeHUH B YaCTHOM 14 4 0 4
cirydae. [Ipumepsl. CBeieHHE CHCTEM K CHCTEMaM Ha
CcTaHJapTHOM cumIuiekce. JInHeliHas 3ameHa. Y clIoBHs
npuBeaeHus Moaenu Bonbrepa-JloTku k cucreme Ha
CTaHJAPTHOM cuMIUIeKce. Moesnb XUMUYeCKOM
KMHETHKH: 3aKOH COXPaHEHHUS] MAacChl, 3aKOH




JICHCTBYIOIUX Macc, OaJaHCHBIC YPaBHEHUS, OalaHCHBIH
MHororpanHuk. Hopmupyromias 3amena. Teopema o
BO3MOKHOCTH IIPUMEHEHUSI HOPMHPYIOIIECH 3aMEHEI.
Monens AMHAMIKH YACTHHBIX YUCIIEHHOCTEH BUIOB B
Omosrorn4eckoil momyIsaui. Moaens THHAMAKI
YUCIICHHOCTH TOMYJISAIUH TIPH JTUMUTHPOBAHUH T10 THITY
oOpartHo# cBs3u. CTeneHHas 3aMeHa.

Tema 5. JluHamMIgecKie CUCTEMBI HA KOHCYHOMEPHOM
ape ¥ APYrux KOMIIAKTHBIX MHOXKECTBAX.
O06001meHHas
MoJenb Bonbrepa «XuImHUK — skepTBbI». [IpoekTupoBanue
cumiiekca. HTerpupoBaHue CHCTEM Ha €TUHHYHOM
cumiekce. TeopeMbl 0 BEIpaXKEHUH PELICHUS CUCTEMBI
muddepeHnnanbHbIX YpaBHEHHUH CO CreaIbHON IPaBoi
YaCThIO YEPE3 PELLIEHUE BCIIOMOTaTENbHON OJHOPOIHOM
cucremsl auddepeHnnansHEIX ypaBHeHHN. Pemenne
PUMEPOB.

14

10

Tema 6. YcmoBus orbopa

[TonsTHe 0TOOPA B cCTEME Ha CTaHAAPTHOM
cumrniekce. CTporuit oTO0p M HECTPOTHH 0TOOP.
Kpurepuii or6opa B cucteme pazmeproctu 2. OT60p B
cucTeMax IMpOHU3BOJIbHOM pa3MepHocTH. [locTaTouHble
ycnoBus orbopa. Heo6xomumele ycioBus oToopa.
WnrerpanbHblii kputepuii oroopa. Crencrausi.
Bpemennoe cpennee. Heo6xoauMble 1 JOCTaTOUHBIE
YCIIOBHSI 0TOOpA ISl CHCTEM CO CIICIMaIbHOMN MpaBoit
vacTelo. McciaenoBanue Moaesei

14

10

Tema 7. YCTOHYMBOCTD BEPLIMHBI CUMILIEKCA.
YeroitunBocTh 1o JIAMyHOBY, aCUMOTOTHYECKAS
ycroitauBocTh. CBs3b ycTOHUHBOCTH U 0TOOpa. TeopeMbl
JlammyHOBa 00 YCTOHYHMBOCTH. AHANA3 YpaBHCHHUI
XMMHUYECKOI KWHETUKH MeTo1oM (yHKIMHK JIsmyHoBa.
Oynukiusa Maccbe kak ¢pyakmus JlsmyHoBa. CBs3p MeToIa
¢yaxuun JIsmyHoBa co BTOPBIM HayaJIoM
TepMoanHAMUKH. CTydai OJI0KEHUS COCTOSHHA
paBHOBECHSI Ha TpaHuUIle OaJlaHCHOTO MHOTOIPaHHHKA.
KBasutepmoaunamudeckue cuctemsl. [loHsTHE 3HTpOIIMU
U SHTPOIIUKHBIN aHAIU3 B CUCTEMAX Ha CIUHUYHOM
cumiiekce. OCOOEHHOCTH MOHITHS SHTPOIHH ISl CHCTEM
Ha NIPOU3BOJILHOM CHMILIEKCE.

14

10

Tema 8. CucteMbl OJIM3KHE K CHCTeMaM 0TOopa.
JocraTounsle ycroBus OJIM30CTH K CHCTEMe 0TOopa.
[Tpumepsl. Mozenb AMHAMUKA YUCIEHHOCTH
O6HMONOrMYecKO! TOMYJISIMN TIPH HAJTMYUH SIBICHHS
MyTareHe3a. Bo3moxkHbIe 00001IIEHHST CHCTEM 0TOOPA.
PasHocTHBIE cucrembl. Pacripe/iesieHHbIe CUCTEMBI.

14

10

Tekymmuit kouTposs (KCP)

HpOMexcyTqua;{ aTTeCcTanusa — 3a4€T

Hroro

108

32

0

33

75

Texkymuit KOHTPOJIb YCIIEBAEMOCTH peanu3yercs B popMax ONpOCOB Ha 3aHATHUSAX JIEKIIMOHHOTO THIIA.
[TpomexxyTouHasi aTTecTalus MPOXOIUT B TPAJUIIMOHHON popme 3auerTa.

4. YueOHO-MeTOAUYeCKOe o0ecrieueHre CaMOCTOSITeIbHOIH PadoThl 00yUYal0IMXCS.

Buner camoctosTensHONM  pabOThI:  MOJATOTOBKA

K  JICKIIHSIM,

M3y4eHUE

00s13aTeNbHOM

n

HOHOJ’IHI/ITGJ'IBHOﬁ JUTCPATYPHI. KOHTpOJ'IBHBIC BOIIPOCHI U 3aaHUA JJIA MPOBCACHUA TCKYIIECTO KOHTPOJIA U

HpOMe)ICYTOLIHOﬁ aTrTeCTaluy 110 uToraM OCBOCHUA JUCHUIIIIMHBI IIPUBCACHBI B I1. 5.2.

5. ®oH/ OLIEeHOYHBIX CPEACTB JIsi MPOMEKYTOYHOI ATTECTAIIMYU M0 JUCHHILIUHE (MOTYJIIO0),

BKJIFOYAIOIIWH:
4



5.1.

OnucaHne MKaJja ONeHUBAHMS PE€3yabTaToB Oﬁy'-lel-ll/lfl Mo JTMCHMIIJIMHE

Yposenb IIxaya oneHuBanusi cGOPMHPOBAHHOCTU KOMIIETEHIUI
cpopmupoBan
HOCTH HeY/0BJIeTBO | Y/IOBJIETBOPH
MJ10X0 XO0pouIo O4YeHb XOPOIIo OTJIHNYHO MPEBOCXOTHO
KOMHeTeHHHﬁ PUTEJIBHO TEeJIbHO
(uHAUKATOPA
OCTHIKEHHSI
A ! He 3auteno 3auTeno
KOMIIeTeHIIU )
OTtcyTcTBHE
3HAHUI
VpoBeHb YpoBeHb
TEOPETHIECKO o o
YpoBeHb MuHumansHO | 3HaHUH B 3HAHUH B YpoBeHb
TO MaTepuana. N N N
3HaHUI HIXKE | JOMyCTUMBIH | oObeMe, oObeMme, 3HaHUi B VYposens
MHHUMAaJIb- 0BEHb COOTBETCTB COOTBETCTB obbeme 3HaHUII B
Heso3moxHoc P N yromt yromt ’
Th OLCHNTS HBIX 3HAHUIL. €M IporpaMme €M IIporpamme COOTBETCTBYIO | 0OBEME,
3HaHuA HomHoTY TpeOOoBaHUH. JomymieHo HOATOTOBKH. TIOJITOTOBKH. meM IIPEeBHIIAONIE
SHAHM Wmemn Mecto | MHOTO JonymuieHo JonymieHo porpaMme M [IporpamMMy
R — rpyosIe HETpyOBIX HECKOJIBKO HECKOJBKO MOATOTOBKH, MOATOTOBKH.
oTKaza OIIUOKH. OIIUOKH. HErpyObIX HECYIIIECTBEHH 0¢3 OIHUOOK.
oumboK BIX OLIMOOK
o0yyaromieroc
s OT OTBETa
IIponemoncTpu [IponemoncTp
IIponemoncTp
pOBaHEI Bce IIponeMoHCTpH | MPOBaHEI Bce
OtcyTcTBHE HPOBAHBI IMpoaemoHCcTp
IIpu pereHun OCHOBHBIE POBaHEI Bce OCHOBHBIE
MHHHMAITb- OCHOBHBIC HpPOBaHbI BCE
. CTaHJaPTHBIX YMEHUS. OCHOBHEIE YMeHUS,
HBIX YMEHHH. YMEHHSI. OCHOBHEIE
3a7aq He Pemmensr Bce YMEHHSI. pelIeHs! Bce
Hepozmox- Pewenst YMEHUS,
IPOAEMOHCTP OCHOBHBIE Pewensr Bce OCHOBHEIE
HOCTb THUIIOBEIE pelIeHs! Bce
HPOBaHbI 3a7]a4H C OCHOBHbIE 3ama4u ¢
OLICHUTH 3a7a4m C OCHOBHEBIE
OCHOBHEBIE HErpyObIMI 3amaun. OTHENbHBIMU
Ymenus HaJM4ne HEerpyObIMU 3a/1a4H.
. YMEHHUSL. OLIMOKaMH. BeimosnHeHB! Bce | HecymecT-
YMEHHI OIIMOKaMH. BeimonHeHs!
BemonHeHs! Bce | 3agaHUs, B BEHHBIMH
BCIIEJICTBHE Bermonaens BCE 33/1aHN,
Hmenn mecto 3aJaHus, B HOJTHOM HEJ0YeTaMH,
OTKa3a BCE 3aJIaHM, B TTOJTHOM
pr6I>Ie IOJIHOM o0neMe, HO BBITIOJIHEHBI
o0yyJaromiero- HO HE B obneme 6e3
ONIHOKH. o0beme, HO HEKOTOPBIE C BCE 33/IaHMS B
Csl OT OTBETA TIOJTHOM HEJI04ETOB
HEKOTOpBIE C HEJJ0YeTaMH. MOJTHOM
obOBeme.
HEJJ0UeTaMH. obObeme.
OtcyTcTBHE [Ipu permenun
BJIa/ICHUS cranmaptaeix | HMmeercs [IponemoncT- IIponemoncTpu i
0JIEMOHCT
MaTepHaloM. | 3ajad He MHHUMAJIBHBI | PUPOBaHBI POBaHBI P P IMponemoHcTp
N HPOBaHbI
HeBosmoxHOC | mpoxgemonctp | ¥ Habop 0a3oBBIC 0a3oBBIC P HpOBaH
HaBBIKH TIPH N
Th OIIEHHUTD HPOBaHbBI HaBBIKOB JUISl | HAaBBIKH TIPH HaBBIKH TIPH TBOPYECKUH
peuieHnn
HaJM4ne 6a30BbIe peuieHus pelieHnn pelieHnn MOAXOM K
Hagbiku HECTaH/IApTH
HaBBIKOB HaBbIKH. CTaHMAPTHBIX | CTaHAAPTHBIX CTaHJapTHBIX 6 PpeIIeHHIo
BIX 327124 03
BCJIE/ICTBHI 3aj1a4 ¢ 3a/1a4 ¢ 3ay1a4 Oe3 6 HECTaH/apTH
OIIMOOK M
OTKa3a Wwmenu Mecto | HekoTOpHIME HEKOTOPBIMHA OmmMOOoK 1 BIX 33/1a4.
HEJJ0YETOB.
o6yllal0meroc rpy61>1e HEJI0UYETAMU. HEJI0YeTaMu HEJIOYETOB.
s1 OT OTBeTa OLINOKH.
IIIxaja oueHKH NPHU NPOMEKYTOYHOM aTTeCTAllUH
Onenka YpoBeHb NOATOTOBKH
Bce kxommereHnny (YacTu KOMIIETSHIINI), Ha (HOPMUPOBAHNE KOTOPBIX
3a4TCHO IIpesocxoxnro HarpaBjeHa JUCLUIUINHA, CPOPMUPOBAHBI HA YPOBHE HE HUXKE
«IIPEBOCXOHO»




Bce kommereHuMM (4acTH KOMIIETEHIMH), Ha (OPMHUpPOBAHHE KOTOPHIX
Otanyno HalpaBJieHa AUCLUIUINHA, COPMHUPOBAHEI HA YPOBHE HE HIKE «OTIHYHON,
OpH 3TOM XOTS OBl OXHAa KOMIICTCHLHMS c(HOPMHpOBaHA Ha YpPOBHE
«OTINYHO»

Bce kommereHmum (4acTH KOMIIETCHIHWH), Ha (OPMHPOBAHHWE KOTOPBIX
OueHb X0OpOoIIOo HalpaBlieHa IUCLUIUINHA, CHOPMUPOBAHBI Ha YPOBHE HE HIDKE «OYCHb
XOPOLIOY», IPH 3TOM XOTs OBl OJJHA KOMIIETSHIIUS C(OPMHUPOBAaHa Ha yPOBHE
«OYEHb XOPOIIO»

Bce kommereHmmu (YacTH KOMIIETEHIHWH), Ha (OpMHpOBaHHE KOTOPBIX

Xopor1o HarpasjeHa JUCLUILIMHA, CPOPMUPOBAHBI HA YPOBHE HE HMXKE «XOPOIIOY,
Opyu 3TOM XOTs OBl OJHA KOMIETEHIMsS c(OpMHpPOBaHa Ha YpPOBHE
«XOpOUIO»
Bce xommerenuum (dacth KoMIeTeHUuWil), Ha (OPMHUPOBAHUE KOTOPBIX
Y 10BNETBOPUTEIHHO HanpapjeHa JAWUCUMIUIMHA, C(GOPMUPOBaHBl Ha YPOBHE HE HHIXE

«YOOBJICTBOPUTCIIBHO», IpPU I3TOM  XOTH Obl OJJHAa  KOMIICTCHIUA
C(bOpMHpOBaHa Ha YPOBHC «YIAOBJICTBOPUTCIIBHO»

XoTs OBl OJHa KOMIICTCHIUA C(l)OpMI/IpOBaHa Ha YpOBHE

HeynosnerBopurensHO «HEYZOBJICTBOPUTEIBHO», HU OJHA M3 KOMIIETCHIMH He copMHupoBaHa Ha
He 32YTEHO
YPOBHE «IIIIOXO0»
[Tnoxo Xotst OBl OZTHA KOMIIETEHIUS C(HOPMUPOBAHA Ha YPOBHE «IIJIOX0)
5.2. Tunosbie KOHTPOJIbHbBIE 32IAHMUS WJIM HHbIE MATEPUAJIbI, HEOOXOIUMBbIE ISl OLEHKH

Pe3yJbTATOB 00y4eHus

5.2.1 KouTpoabHble Bompocsk! 1 npoBepku komnerenuun IK-3

1. Yro Takoe nuHammueckas cucrema, (pazoBoe MPOCTPAHCTBO, (ha3oBas IepeMeHHas, (asoas
TpaekTopus, Ga3oBbIl MOPTPET?

2. Ilpu KakMx YCIOBUAX Ha TWpaBbleé YacTH CHUCTeMbl auddepeHInanbHbIX ypaBHEHUH,
pa3peleHHBIX OTHOCUTEIBHO MEPBBIX MPOU3BOAHBIX, OHA ONPEAENIAET JMHAMUYECKYIO CUCTEMY?
3. Ilpy Kakux YCIOBHUSIX IOJOKUTEIbHBI OKTAHT SIBJIETCS WHBAPUAHTHBIM OTHOCUTEIBHO
muddepeHIMaTBEHOTO Mpeodpa3oBaHus?

4. Uto Takoe KOHEYHOMEPHBIN CHMIUIEKC, €IWHMYHBIN cumruiekc? KakoBbl €ro OCHOBHBIE
cBoiicTBa?

5. llpu Kakux YCIOBHUSX €IWHUYHBIA CHUMIUIEKC OyJeT WHBapUaHTEH OTHOCHUTEIbHO
nuddepeHraIbHOro npeodpazoBanus’?

6. B xakoM BuJe Bceraa MOXHO MPEJICTaBUTHh MPaBYIO 4YacTh CUCTeMbl Tu(depeHIransHbIX
YpaBHEHU Ha KOHEYHOMEPHOM CHUMILIEKCE?

7. KakoMmy ypaBHEHUIO TMOAUYMHSIOTCA OTHOIICHHsS (Pa30BBIX KOOPAMHAT CHUCTEMBI Ha
KOHEYHOMEPHOM CUMILIEKce?

8. IIpu kakux ycmoBusx cucrema Bonbrepa-JIOTKu MOKET OBITH CBEIEHA C TIOMOIIBIO JIMHEHHOM
3aMEHbI K CCTEME Ha €IMHUYHOM CHUMILIEKCE.

9. UTo Takoe 3aKOH COXPAHEHMS MacCChl, 3aKOH JIEUCTBYIOIMX Macc?

10. Yto Takoe OamaHCHBIC ypaBHEHHS, OaJaHCHBI MHOTOTPAHHUK B CHCTEMax XHMHYECKOM
KUHETUKU?

11. Ilpn Kakux ycClIOBUSAX U3 CUCTEMBI MOYKHO BBIIEIINUTD MOJICUCTEMY HA CUMIUIEKCE C ITIOMOIIBIO
HOPMUPYIOLIEHN 3aMEHBI?

12. Kak oT cucrtemMbl Ha KOHEYHOMEpPHOM €IMHMYHOM IlIApe MEpPEeUTH K CUCTEME Ha
KOHEYHOMEPHOM CUMILIEKce?

13. Kak BbIpakaercsi peuieHHe CUCTEMbl Ha KOHEYHOMEPHOM CHMILJIEKCE 4Yepe3 pEeIICHHE
BCIIOMOTATEJIbHOW OJTHOPOJTHON CHUCTEMBI?



14. Yto moHMMaeTCs 1Mo MPOIIecCCOM 0TOOpa TSl CUCTEM Ha €IMHUYHOM cuMIniekce? UTto Takoe
CTpOTHil U HECTpOruii 0T60p?

15. KakoBbl HEOOXOMMBIE U IOCTATOYHBIE YCIOBUS OTOOPA JJISt IBYMEPHOU CHCTEMBI?

16. KakoBbl He0OXOMMbIE YCIOBHS 0TOOpA Il CUCTEMBI HA KOHEYHOMEPHOM CHMILIeKce?

17. KakoBbI 10CTaTOYHBIE YCIOBUS 0TOOpA )il CUCTEMBI HA KOHEUHOMEPHOM CUMILIEKCE?

18. B ueM cOCTOUT MHTETpAIbHBIN KpUTEepuid 0TOOpa?

19. Uto Takoe BpeMeHHOE cpeaHee?

20. Kakue kputepuu orOopa Uil YaCTHBIX KJIACCOB CHCTEM HA €IUHUYHOM CHMILIEKCE BbI
3HaeTe?

21. Yrto Takoe yCTOMYMBOCTH COCTOSIHHUSA paBHOBecHs 10 JIAMyHOBY, acHUMITOTHYECKAs
YCTOWYMBOCTB, IN100aTbHAS YCTOWYMBOCTH Ha CUMILIEKCE?

22. Kak cBsi3aHBI MOHATHUS YCTOWYMBOCTH BEPIIMHBI CUMILIEKCA M 0TOOpa? B yeM ux cxoacTBo u
paznuuua? [IpuBectu npumepsl.

23. B uyem cocrosT TeopeMbl JIsmyHoBa 00 YCTOWYMBOCTH HPUMEHHUTENIBHO K BEpIIHMHE
CUMIUIEKCA.

24. Kaxoii cmblcit umeeT GpyHKLIUs Maccbe JUIsl CHCTEMbl XUMHUECKOW KUHETHKH.

25. Kak cBszanbl ¢yHKuus JlsnyHoBa A CUCTEM XHMMHUYECKOH KHMHETHKH M BTOPOHM 3aKOH
TEPMOJUHAMUKN?

26. Yto Takoe KBa3UTEPMOJIMHAMUYECKOE IIOBEIEHUE?

27. Kakuie CUCTEMBI CYMTAIOTCS OJIM3KUMHU K CUCTEME 0TOOpa?

28. KakoBbI 10OCTaTOYHBIE YCIIOBHSI OJIM30CTH CUCTEMBI K CUCTEME 0TOOpa?

5.2.2. TunoBble TecTOBbIE 3aJaHUs ISl OLleHKHU chopMmupoBaHHocTH KomneTenuu ITK-3
1. Tun - anbmepnamuenuiii 6onpoc.

Uro Takoe ¢a3oBOE MPOCTPAHCTBO?

a. KOHEUHOMEPHOE €BKJINJI0BO IIPOCTPAHCTBO

b. COBOKYITHOCTH BCEBO3MOXHBIX (Pa30BBIX TPACKTOPHIA

C. COBOKYITHOCTH BCEBO3MOXHBIX (pa30BbIX BEKTOPOB (+ 20 6amioB)

d. moIpOCTPaHCTBO €BKINA0BA IPOCTPAHCTBA

€. MOJAMHOXKECTBO 3BKJINI0BA [IPOCTPAHCTBA

2. Tun - anbmeprHamugHulii 60npoc.

Uro Takoe (azoBbIe IepeMeHHbBIE?

a. IepeMeHHbIE B ()a30BOM IPOCTPAHCTBE

b. KoopauHATHI TOYKH B (ha30BOM MPOCTPAHCTBE

C. IIEPEMEHHbIE, KOTOPbIE OJHO3HAUYHO XapaKTEPHU3YIOT COCTOSIHUE CHCTEMBI B JIIOOOH MOMEHT BpEMEHHU
(+ 20 6aoB)

d. KoOpaMHATHI MaTEPUAIILHON TOUYKH B IIPOCTPAHCTBE

3. Tun - anbmepHamugeHwlll 60NPOC.

Uro takoe ¢a3oBast TpacKTOpuUs?

a. HempepbIBHAs KpHBasi, oOpa3oBaHHas JBIXEHHEM (a30BOH TOYKH, COOTBETCTBYIOMIAS WU3MEHEHUIO
coctosiHus 00BekTa Bo Bpemenu (+ 20 OamioB)

b. kpuBasi, KOTOpasi ONKCHIBACT JIBUXKEHHIE PAJIyCc-BEKTOpa B (Ha30BOM MPOCTPAHCTBE

C. TpaeKTOpHs JABIKEHHUs (ha30BOM TOYKHU B IPOCTPAHCTBE

d. TpaekTopus IBMKEHUS] MaTEpHAILHON TOUKU B IPOCTPAHCTBE



4. Tun - aremepHamugHblil BONPOC.
Yo Takoe (ha30BbIi MOpTpeT?
a. COBOKYITHOCTh BCeX (Pa30BBIX TPACKTOPHIA

b. coBOKymHOCTH (ha30BBIX TPAaEKTOPHUH, XapPaKTEPU3YIOMIAs COCTOSHUS W IBWKCHHS TWHAMHYECKOM

CHUCTCMBI, OTpakaromjas KauCCTBCHHBIC UCPThI ITIOBCACHUA CUCTCMbI (+ 20 6aJ'IHOB)

C. COBOKYIIHOCTb (1)330BBIX NEPEMCHHBIX, OJHO3HAYHO XaPAKTCPUIYIOIIUX COCTOSIHUC CUCTEMEI B KaXK I

MOMCHT BpEMCHU
d. COBOKYITHOCTb BCECBO3MOXKHBIX (pa301351x BCKTOpPOB

5.2.3. TunoBple 3aganus/3aga4u A5 oeHKH chopmupoBanHocTH Komnerenuuu MMK-3

1. Hccnenyiite KOHKPETHYIO CHCTEMY AMHAMHUKA OWOJIOMMYECKOM MOMYJIALMM MPU HAJTHYUH

JMMHUTUPOBAHMS 1O TUIy oOpaTHO# cBsizu. Hapucyiite (a3oBbIii mopTpeT i ciaydas JBYX

BHU/IOB.

2. UccnenyiiTe KOHKPETHYIO CHCTEMY Ha KOHEUHOMepHOM miape. Hapucyiite ¢a3oBblif mopTper

AJIg cirydast TpeX IICPEMCHHBIX.

3. HpOHHTerHPYﬁTe KOHKPCTHYIO CUCTEMY Ha KOHCYHOMEPHOM CUMIIIICKCE MCTOAOM CBCICHUSA

K BCIIOMOTaTEJIbHOW OJHOPOIHON CUCTEME.

4. HUccnenyiiTe KOHKPETHYIO MOJENb IPOU3BOJCTBA IPU BBINOJHEHUM rumnore3 Banbpaca-

JleontneBa. Hapucyiite (ha30BbIii MOPTPET MPH HATWYHH TPEX MPEIIPUSTHI.

5. Hccnenyiite Moziesnb XMMUYECKONM KMHETUKM U1l KOHKPETHOM pEaKkUUM IPU HAIMYHAH TPEX

pearupyromux BeuiecTB. Hapucyiite ¢ha3oBblif mpoTper.

6. Uccnenyiite 06o0menHyo Moaens BonbTepa «XumHUK — xepTBb». Hapucyiite ¢azoBsiii

MOPTPET B CJIydac ABYX KCPTB.

7. Uccnenyiite 00001eHHy0 Mojenb BoibTepa «XUIIHHUKHU - jkepTBa». Hapucyiite ¢a3oBbiii

IOPTPET B CIy4yae ABYX XUIITHUKOB.
8. Uccnenyiite 060011eHHYIO0 MO/IeTh BonbTepa «XUIHUKU-KEPTBBIY.

9. Uccnenyiite xoHKpeTHyr0 Mmojenb Bonbrepa-Jlotku. Hapucyiite ¢a3oBblii mopTper s

ciIydas TpE€X BUOOB.
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