MHICTEPCTBO HYKM U BCUErO  dpa3oBaHus  Rxcwickovi — @oepaumu
@®@epasibHOE  [OyOApPCTBEHHOE  GaweTHoe — dpa3oBaTesibHoe

yoexgieHve
BCUero  dpa3’oBaHus — «@E&Bepo-  Q@ETUHCKWYM  Iay4apCTBEHHbIV
yHBepcUTeT
2 | . { a ﬂ »

PABOHAA PO PAMMA IVCLUMJINHBbI
«M | )] »

FHrpaBneHne mooroBkn 01.03.01 MremvaTuka

Modwns:  HbepbesonacHOCTb
dpva dyyeHus  — o#aA



BamkaBka3, 2019



NMporpamma cocTaBfieHa B COOTBETCTBUU C PefepalsibHbIM roCy0apCTBEHHbLIM
obpa3oBaTesibHbIM CTaHOAPTOM BbiCWero obpa3oBaHWA MO  HamnpaBJIEHUIO
noarotoekmn 01.03.01 MaTemMaTuKa, YTBEpPXXOEHHbLIM nMpukazoMm MuHUCTepCTBa
obpa3oBaHMA U Haykn Poccunckon depepaumm ot 10.01.2018 r. Ne 8, y4ebHbIM
nJaHoM noarotoBkn 6GakanaBpuaTa MO HanpasfieHUto noarotToskym 01.03.01
MaTemaTuka, npodunb: "KnbepbesonaCHOCTb", YTBEPKAEHHbLIM Y4YeHbIM
coseTtoMm O®I'BOY BO «COlNY» o1 28.05.2019 r. Ne 10.

CocTtasutenb: Onncaesd.I.

Pabo4as nporpamma obcyxheHa W yTBepXAeHa Ha 3acefaHnn Kadeapbl
pYyHKLMOHANbHOro aHann3a n andgepeHumnasnbHbIX YpaBHEHUA
(npoTokon Ne 7 oT 14.03.2019 r.)

OpobpeHa coBeTOM haKyJsibTeTa MaTEMaTUKN N MHPOPMALIMOHHBLIX TEXHONOT A
(NnpoTokos1 Ne5 0T 29.03.2019)



1. CTpyKTypa 1 obL,as Tpya0eMKOCTb AUCLLUNJIUHDI

Obuwan TpyAoeMKOCTb ANCLUNMNINHBLI COCTaBASET 3 3a4eTHble eanHuubl (108

4ac.).
O4Hada bopma

obyyeHus
Kypc 2
CemecTp 4
Jlekuunn 32
MpaKkTu4eckne 3aHATUSA -
JlabopaTopHble 3aHATUSA 32
KoHcynbTauuun -
NToro ayaAnTOpPHbLIX 3aHATUI 64
CamocTtoaTenbHas paboTa 17
KypcoBas paboTa -
3aver -
JK3ameH 4 cemecTp
ObLee KOIMYECTBO YacoB 108 4ac.

2. LLlenu ocBoOEHMSA AUCLUNJIUHDI

Llenbto npenogaBaHUsA AUCUUMNIWHBLI  «YPaABHEHUST MaTeMaTU4YeCcKomn
Punsnkn» apngetca: obydyeHue CTyoeHToB Hanbonee 4aCcTo MPUMEHSEMbIM Ha
NpakTUKe MeTodaM TMpu MNOCTPOEHUN pPELUEHMN OCHOBHbLIX 3ajad Ans
SNANNTUYECKNX,  runepbonmyeckux n  napabonmyecknx  ypaBHEHUWN,
OMNMCbIBAOLLMX MOLESIN  PA3JINYHbIX (PU3NYECKUX SBJIEHUWA U MNPOLLEeCCoB,
YMEHUIO WUNCMOJIb30BaTb MW3Yy4YEeHHble MeToAbl O peLlueHUs KOHKPEeTHbIX
Hay4HbIX, MPAKTUYECKUX N OPYrux 3adad; npuobpeTeHne yMeHun KOPPEKTHO
CTaBUTb M pellaTb Ha4dasbHble, Ha4Yas/ibHO-KpPaeBble N KpaeBble 3ajayn ans
YPaBHEHMWN B YAaCTHbIX MPON3BOAHbIX MaTEMATUYECKOWN (PU3UKK, a TaKXKe BUOETb
NX  PU3NYECKYID CYLWHOCTb;, npunobpeTeHme 3HaHUM U YMEHUM 1o
MCMOJIb30BAaHMIO WN3YyYEHHbIX METOAOB [OJ1 pelleHUS KOHKPETHbIX Hay4HbIX,
NPaKTUYECKUX U APYrMX 3a0au.

3. MecTo aMcumunaumHbl B cTpykType OMNOI:

AncumnnunHa «YpaBHEeHUs MaTeMaTUYeCKON (PU3NKN» OTHOCUTCSHK
ancunnnanHam bnok 1. Ancumnnumubl (Moaynun). Obs3aTensHas 4acTb. 51.0.28

Ona  n3ydeHns  OUCUUMAUHBLI  HEOBXoAMMbl  3HAHUA, MOJIYYEHHbIE
oby4alLWwnmMnca B pesysibTaTe 0CBOEHUS AUCLUMMIINH: MaTEMATUYECKUN aHanNuns,
anrebpa n reometpus, anddepeHumanbHble U MHTErpaJibHbIE yPaBHEHUS.
Mpuctynas K U3y4eHUto AUCUUMNINHBLI «YpPaBHEHNS MaTeMaTUYECKON (PU3NKIN»,
CTYOEHT [LOOJDKeH WMeTb npeacrassieHne o  gndpepeHumnasibHOM U
WHTErpasbHOM WCYUCNEHNN (QYHKLUMI MHOMMX nepemMeHHbiX, 06 anrebpe
MaTpuy, O Teopun PpPAOoB, CUCTEMax KOoopOMHAT W MeTodax pelleHus
0ObIKHOBEHHbIX AnddepeHUnanbHbIX YPaBHEHNN

4. TpeboBaHMusA K pe3yJsibTaTaM OCBOEHMUS AUCLUMJIUHBI

KoMmneTeHuun obyyatollerocs, hopMUpyemblie B pe3ysibTaTe OCBOEHUS
ANCUUMNINHBI,

B pe3ynbTaTe M3yyYeHuUs OuCUMnInHbL obyvatowminca gosmkeH obnagatb



cllefylownMn  KoMneTeHuusMn (pesysibTaTaMn OCBOeHUs obpa3oBaTesibHOM
MporpamMmsbil):

YK-1 - CnocobeH ocyLecTBAATbMNONCK, KPUTUYECKNI aHAIN3 N CUHTE3
NHOoPMaLNN, NMPUMEHATb CUCTEMHbBIM Moaxond ONA pelleHUs MNoCTaBIEHHbIX
3ajavy;

OMNK-1 - CnocobeH npnMeHATbPYHOAMEHTaIbHbISHAHNS, NOJly4YEHHbIE B
obnacTn MaTeMaTuUyeckmx n (Maun) ecTeCTBEHHbIX HayK, U MCMNOoJIb30BaTb UX B
NpodecCnoHaIbHOW OeATEeNbHOCTY;

B3anMoCBA3b MaHMpyeMbIX pe3ysbTaToB 0by4YeHus Mo AucunnanHe c
dopMmupyembiMu KoMmneteHumsmm OMNOIT:

KoMmneteHuum MnaHmpyeMbie pe3ynbTaTbl 0Oy4eHuUsn,
cooTBeTCcTBYylOLWMe (popMUpyemMbiM
Ko | ®opMynupoBk KoMneTeHuuam OMOnM
A a 3HaThb: YMeTb Bnapertsb:
YK- | CnocobeH - onpeneneHus | - KOPpPEeKTHO MeTo4aMu
1 OCYLLEeCTBNATb OCHOBHBbIX MOCTaBUTb U nporpaMmmMmpoBsa
MOWCK, MOHATUN; pellaTb KpaeBble | HWA oS
KPUTNYECKNIA - OCHOBHblE 3a4a4un ons YNCJIEHHOro
aHanm3 un npaswuia n anddpepeHunanb pelleHusa 3anad
CUHTE3 dhopmybl; HbIX YPaBHEHNN MaTeMaTN4ecko
NHopMaLunw, - C YaCTHbIMU N PU3UKN
MPUMeEHSATb hopmMynMpoBK | MPON3BOLAHbLIMU
CUCTEMHBbIN N OCHOBHbIX BTOPOro
rnoaxon ons Teopem u nopsnkKa;
pewleHuns MeTonbl UX - NCMNOJ1b30BaTb
MOCTaBJIEHHbIX 00Ka3aTesIbCTB | U3yYeHHble
3ajau a MeToAbl AN
peweHns
Hay4HbIX U
MPaKTUYECKNX
3ajay;
CaMOCTOATESIbHO
pa3bupaTbca B
TeopeTnyecKom
MaTepuarne,
coaepkallemcs B
nvTepaTtype
OINK | CnocobeH - MeToabl - MPUMEHSATb - HaBblKaMu
-1 | NnpuMeHsATb peLlleHus npuobpeTeHHbIe MaTeMaTunyeckor
pyHOAMeHTaNbH | NPaKTUYeCKUX | HaBbIKU K o]
ble 3HaHUA, 3aa4 Kypca,; npuKNagHbIM MOLeSIMPOBaHUSA
rMoJsly4eHHble B - OCHOBbI BOMpocam; hursnyecknx
obnactun Teopuun - NpoLecCos,
MaTeMaTUYeCKN | ypaBHEHUN C OpPMEHTUPOBATLC OMNMCbIBaEMbIX
X 1N (nnn) YaCTHbIMU 1 B MaTepunane ypaBHEHNAMN
eCTeCTBEeHHbIX NPOM3BOAHLIMU | y4ebHbIX MaTeMaTn4yecko
HayK, U B 06beme, ONCUNMIINH, N punsnkm;
MCNoJib30BaTb HeobxoanMMOM NCNOJb3YIOLLMNX - HaBblKaMu




nX B ONd yCnewHoro | MateMatmyeckme MOCTaHOBKU
rnpodgeccrnoHasb | 0CBOEHUS MeToabl HeCTaHOaPTHbIX
HON MeTono0sI0rn4ec | nccnenoBaHus; 3a4au
neaTenbHoOCTn KNX N - HaXxoOuTb
MPUKIaLHbIX obLee peleHne
BOMPOCOB AN ypaBHEHUIN
cneynanbHOCTN | runepbonnyecko
, MpY 3TOM ro Tuna;
NMPOHNKAaTL B -
CyTb ngew, dhopMynnpoBaTb
MOHMMaTb Ha4asibHblE U
BHYTpPEHHMue KpaeBble 3a4a4u
CBS31 BCEX A5 BOTHOBbIX
3BEHbEB YPaBHEHUW;
pacCy>XaeHUH, - pewaTb
NOrnky Ha4aJIbHO-
[0Ka3aTeNbCTB, | KpaeBble 3a4a4n
NOHMMaTb MeTonoM DPypbe;
CYLLLeCTBO KakK
opraHn4yecKkoro
LLenoro, Kak
OCHOBBbI
Hay4YHOro
MbILLJIEHUSA U
obpasa
NencTBuUS;
- MeToaunky
Knaccupukaum
nwu
npueeneHmne K
KaHOHNYEeCKOMY
BMAY
YpPaBHEHUN C
4ri
Mpn npoBedeHUN Yy4ebHbIX 3aHATUN obecneymBaeTcs pasBuUTMe Yy

oby4aloLLMXCa HaBbIKOB KOMaHAHOM paboTbl, MEX/IMYHOCTHON KOMMYHUKaL MW,
NPUHATUSA peleHuin, NUAEPCKUX KavyecTB (BKAKOYas nNpu HeobxoammocTu
nposBefeHne MHTEPAKTUBHbLIX JIEKUWWA, TPYMMoOBbIX OUCKYCCUW, POJSIEBLIX WP,
TPEHWHIOB, aHaJn3 CUTyauun N UMUTAUWOHHBLIX Moenen, npenojaBaHve
AncunniaunH (moanynemn) B hopMe KypCcoB, COCTaBJIEHHbIX HA8 OCHOBE pe3yJ/ibTaToB
Hay4HbIX UCCNEeLOBaHUN, B TOM 4YUCJIe C YY4ETOM permoHasibHbiXx 0CObeHHOCTeN
NpogeccnoHaIbHON DesTesIbHOCTI BbIMYCKHNKOB n noTpebHocTen
paboTonaTenen).



5. Copep>xaHue U yuebHO- MeTOoaMYECKaa KapTa AUCLUNJIUHDI

Tabnuua 5.1
Ho | HamMeHoBaH ®dopmMmbl | Bannbl | JiutepaT
Me une TtemMm 3aHaT CamMocTosiTeNnb KOHTpPO ypa
p (sonpocos), " Hasa paboTa na
He n3ydyaeMmMbix CTYLEeHTOB
pe | no pmaHHOM A
nv | pucuunnauHe | 1 | np [ CopepxaH | Yac mi | ma
ne bl n X
1. OcCHOBHbIe 2 |2 YCTHbIA | O 5 [1-11]
MOHATUA onpoc,
OUNCLINTMINHBI. coobuieH
Knaccndukaum WA 1o
AYYM 2-ro Bonpoca
e
npuBeneHumne K
KaHOHWNYeCKOM
y Bnay
2. BbiBOL, 2 | 4 | N3yyeHue 2 |YcTHBIN | O 10 |[1-11]
ypaBHEHUS dmsnyeck ornpoc,
kKonebaHus nx coobLueH
CTPYHbI npouecco na o
MocTaHOBKa ﬁbMBOﬂﬂul 5ﬁ2§$§a
KpaeBbIX NX K KOHCMEeKT
3afat ypaBHEHMN
AM
runepbon
NYeCKOro
TMNa
3. BoiBOA 2 | 4 | N3yyeHme 2 |YcTHBIN | O 10 |[1-11]
ypaBHEHUS dum3nyeck ornpoc,
TensjonpoBoL, nx coobLLeH
HOCTW. npouecco na o
MocTaroska ﬁbMBOﬂﬂuL 53253;a
KpaeBbIX NX K KOHCMNEeKT
3afiat ypaBHEHMN
AM
napabonu
4yeckoro un
3NNNATNY
€CKOoro
TMNOB
4, | 3apavYaKowmn. | 2 | 6 | Paspabotk | 2 | YCTHbIM | O 5 [1-11]
dopmyna a onpoc,
Nanambepa anropuTMm coobLueH
0B U na o
nporpamMmm BOMpoCa
npoBaHme M TeMbl,
MEeTOo40B KOHCMEKT
YMCJIEHHO
ro
NHTEerpup
OBaHUSA 1
BU3yanmsa
Lnmn
pelieHus




5. MeTopn Pa3paboTk YCTHbIN 10 |[1-11]
pa3aeneHmns a onpoc,
rnepemMeHHbIX aJiropnT™m C006L|.|,eH
CobcTBEHHbIE 0B "1 na no
3HaYeHUE U nporpaMm BOMpoca
mpoBaHme M TeMbl,
cobcTBeHHbIe DSBHOCTH KOHCMEeKT
PyHKL NN LiX
3afain MeTOLO0B
LLITypma - peLueHns
JlnyBunns ypaBHEeHM
A
KonebaHu
A CTPYHbI
6. MpuHLKMN YCTHbIN 5 [1-11]
MaKCMMyMa onpoc,
coobuieH
ns o
BOMpoca
M TEeMBblI,
KOHCMEKT
7. KoppeKTHOCTb YCTHbIN 5 [1-11]
KPaeBblIX onpoc,
3aav. coobLeH
Knaccuyeckue A 1o
" BOMpoCa
M TE€MBblI,
0606LeHHbIe KOHCnOKT
peLweHuns.
MeTon
SHepreTmn4yeck
Nx
HEpPaBEHCTB
8. Teopemsbl Pa3HoOCTH YCTHbIN 5 [1-11]
€ANHCTBEHHOC ble onpoc,
™M U MeToabl coobLeH
YCTONYNBOCTHU peLueHmns A 1o
KpaeBbIX 30:;?;&‘
3ahad KOHCMEKT
9. MeToapbl YCTHbIN 5 [1-11]
peLieHns onpoc,
OCHOBHBbIX coobuieH
3apav. ns no
e
NCTOYHMKA KOHCnOKT
10. | dyHOaMeHTan YCTHbIN 5 [1-11]
bHOE pelleHne onpoc,
ypaBHeHUs coobLLeH
Jlannaca na no
BoMpoca
M T€Mbl,
KOHCMEKT
11. | OnepaTtop YCTHbIN 5 [1-11]




Nannacas onpoc,
KPUBOJIMHENH coobuieH
blX na no
KOOpANHATax: Bofpoca
LMANHAPUYEC M TEMbI,
Kne n KOHCIMEeKT
Chepundeckune
KOOPAMHATHI
12. | Dopmybl 2 | 2 | DyHKUMA 4 |YCTHbIN | O 10 |[1-11]
puHa. puvHa onpoc,
fapMoHunYyeck Ons wapa coobuleH
ne yHKLMN 1 A 1o
X CBOWCTBA. ;Tg\;’;a
Oy
13. | 3apava 2 | 2 YcTHbIN | O 5 [1-11]
Ounpunxne, onpoc,
TeopeMmbl coobLueH
eQMHCTBEHHOC ha no
U U BOMpoca
o M TeMbl,
YCTONYMBOCTU KOHCMEKT
14. | 3apava 2 | 2 YCTHbIA | O 5 [1-11]
HenmaHa, onpoc,
HeeaMHCTBEHH coobLLeH
OCTb peLleHus na 1o
BOMpoca
M TeMbl,
KOHCMNeKT
15. | Teopusa 2 |2 YCTHbIA | O 5 [1-11]
NOTEHLMAJIOB. onpoc,
O6BbEMHbIN coobLLeH
noTeHLMan. “A 1o
CBoncTBa BOrnpoca
M TeMbl,
KOHCMEKT
16. | Teopusa 2 | 2 YcTHbI | O 5 [1-11]
NOTEHLMAJOB. onpoc,
MoTeHumanbl coobuieH
MNPOCTOro u ua no
LBOIHOrO ;0:53;3
EJ;?)T/JI.CTBa KOHCNeKT
nToro 32 | 32 17 0 10
0
MpuMmeuyaHus:

— BceBuabl y4ebHol paboTbl MOryT NPOBOANTLCAANCTAHLMOHHOHA OCHOBAHWN
JIOKaJIbHbIX HOPMATMBHbIX aKTOB.

— B uensix peanvsauuu MHOMBUAYANLHOro Noaxona K oby4yeHUo CTyOEeHTOB
OCYLLECTBAAIOWNX Y4ebHbIN npouecc Nno WHAUBMAOYASbHON TPAEKTOPUU B pPaMKax
nHOouBMAOyanbHoro pabovero nnaaHa, W3yYeHWe HOAHHOW  AWUCUMMVHBI  MOXXET
OCYLLIECTB/IATLCSA Yepe3 UHAMBUAYa IbHbIE KOHCY/IbTaLUUKM MPenoaaBaTess 04HO, B Yachl
KOHCY/NbTaLMA, MO 3JIEKTPOHHOM MO4YTe U C WUCMNOJIb30BaHMEM NnaTdopM



ANCTAHLUMOHHOro 06y4eHus.



6. ObpasoBaTesibHble TEXHOJIOrUMU

B cooTBeTCTBUM C rocydapCTBeHHbIMM oObpa3oBaTesibHbIMU CTaH4apTaMum
BbicLlero  obpas3oBaHuMa  peanusaumsa  y4ebHoro - npouecca  A0JSDKHA
npenycMaTpuBaTh NpPoOBeAeHNE 3aHATUN B UHTEPAKTUBHbLIX U aKTUBHbIX (dOpMax.
BHegopeHne 3Tux ¢opM o00y4YeHMs — OAHO W3 BaXKHENLWWUX HarnpaBaeHWUNn
COBEPLUEHCTBOBAHMA MOArOTOBKU CTYyOEHTOB B COBPeMeHHOM By3e. Llenb —
noBbilleHne 3hekTNBHOCTM 06pa3oBaTeNbHOro NpoLecca, 4OCTUXKEHNE BCEMU
00y4aloLWMMNCS BbICOKUX pe3ysibTaToB 00y4eHuns.

NHTepaKTnBHbIE (DOPMbI MPOBEAEHNS 3aHATUI nNpegnonaratoT obyyeHme B
coTpyaHu4yecTBe. Bce y4acTHUKM obpa3oBaTesibHOro npouecca (npenogasaTtesb
N CTYAEHTbI) B3aMMOAENCTBYIOT APYr C ApyroM, obMeHumBatoTCa nHGopMaumen,
COBMECTHO pewatoT npobnemsbl, mogennpytoT cnTyauun. CyTb UCMNOJIb30BaHUSA
AKTUBHbLIX W WHTEPaKTUBHbLIX ()OPM NpPoBeOEeHUA COCTOUT B MOrPYy>XEHUU
CTYOEHTOB B peasibHyl0 aTMocdepy Oe10BOro COTPYAHMYECTBa N0 pa3peLleHunto
npobnem, onTMManbHylO OJ19 BblpabOTKM HaBbLIKOB W KayecTB 6yayuiero
cneuvanucTa.

Onsa peweHnsa BocnnTaTeNbHbIX U y4ebHbIX 3a4a4 npenogaBaTenieM MOryT
ObITb NCMOJIb30BaHbI C/leAyloLWme NHTePaKTUBHbIE hOpMbl 0ByHeHUS.

TpaAULUOHHbIE NIeKUUMU U NpaKTuYeckue (CEeMMHapCKue) 3aHATUA
C NCMOJIb30BaHNEM COBPEMEHHbIX MHTEPAKTUBHbLIX TEXHOJIOM UN.

Jlekuma- puanor — cozep>xaHuernogaeTcs Yepes Cceputo BOMpPOCOB, Ha
KOTOpble CTYAEHT OO/HKEH OTBEYaTb HENOCPEACTBEHHO B XO4€E JIEKLUW.

OHJNaMH-CeMMHApP - pPa3HOBUAHOCTb Beb-KOH(EepeHUnyy npoBeneHmne
OHJTaWH-BCTPEY WM Npe3eHTauuin 4epe3 VIHTEPHET B peXxume peasibHOro
BpeMeHN. Ka)apl N3 Yy4aCTHUKOB HaxXOAUTCS Y CBOEro KoMrbtoTepa (Cpencrsea
CBSA3M), @ CBA3b MexXAy HUMU noanepXmBaeTcs Yyepe3 NHTepHeT nocpencTBoM
3arpy>KaeMoro rpuioXKeHusi, YCTAHOBJIEHHOIO Ha KOMMbIOTEpPE KaXkKaoro
y4aCTHUKaA.

BupeokoHdepeHuma - ceaHC BuaeokoHdepeHucssasm (BKC) - 310
TEXHONOMNA WHTEPAKTUBHOINO B3aMMOAENCTBUS OBYX W 6osniee y4aCTHUKOB
obpasoBaTenbHOro npouecca Ansa obMeHa nHpopmMaumnen B peajlbHOM pexmnme
BpeMeHW.

Bupeo- nekumsa — CHATasiHa KamMmepy CoOKpalleHHasekumns, 4onoJHeHHas
doTorpachmamMm un  cxemamu, WJIIOCTPUPYIOLLAA MOo4aBaeMbli B JIeKUUN
MaTepuan.

TexHONOorna >3N1eKTPOHHOro oby4YeHus (peanunsyeTca NpPU MOMOLLUN
3NEeKTPOHHOM obpa3oBaTensHon cpeabl COIY mpu KMCNONb30BaHUN PeCcypcoB
9bC, npn npoBeaeHN aBTOMATU3NPOBAHHOIO TECTUPOBAHNA U T. 4.).

TBOpYeckoe 3apaHMe COoCTaB/seT coaep)xaHue (oCHoBy) Jtobon
NWHTEPaAKTUBHON (OPMbl MPOBEAEHUS 3aHATUA. BbliNosIHEHME TBOPYECKUX
3af0aHnnm  TpebyeT OT CTydeHTa BOCMPOU3BEAEHMSA [MOJIYYEHHOW paHee
nHpopmaunm B ¢dopmMe, onpenenseMon npenodasatenem u Tpebyouwen
TBOpYecKoro noaxoga: 1) noabopka NpuUMeEpPoB M3 MPaKTUKK; 2) noabopka
MaTepuana no onpenesieHHon npobneme;

MyonuyHasa npeseHTauus NpPoOeKTa - CaMbll 3PPEKTUBHbLIN Crocob
AOHEeceHUs Ba)KHOW WHGopMauun npu nNybnan4HbiX BbICTynneHuUax. Cnang-
npe3eHTauMm no3BOJIST 3PGPEKTHO N HaArNa4HO NpPencTaBUTb COAEpP>XaHue,
BbIOE/INTb N NPOUNJIIOCTPUPOBaTbL coobLLieHme.

NMHTepakTMBHanA nekumus npeacrtasngetr cobonm  BbICTYyMNJeHUe
npenogasaTens nepen ayoutopuin CTyOEeHTOB C MNPUMEHEHMeM clenyloLwmx
NHTEPaKTUBHLIX (popM oby4eHus: 1. ynpaBnsemas guckyccus nnu becepa; 2.
OEMOHCTpauUus cnangoB WUAM y4ebHbiX (uUabMOB; 3. MO3roBOW LITYpM; 4.
MOTWBALMOHHAA peyb 1 ap.

Pa3paboTka npoekTa Mo3BOJISEeT YYAaCTHMKAM MbICJIEHHO BbINTU 3a
npeaenbl ayanTopmnm N COCTaBUTb MPOEKT CBOUX AENCTBUN MO 0bCyxaaeMomy



BOMPOCY YYaCTHUKK MOryT obpaTuTbCH 3@ KOHCYyNbTauuen, OONOSHUTESIbHON
nnTepaTypon B cneumnaan3mpoBaHHbie yupexxaeHus, bubnmorekn n T.4.
NMpobneMmHoe oby4yeHmue - MONCK OTBETOBHA BOMPOCHI MO TeMe

7. YyebHO- MeTOONYECKOe OoDecneyeHue CaMOCTOATEJIbHOM
paboTbl

CamocTosATenbHaa paboTta obyyvalowunxcsa SABASETCA OAHMM U3 BUAOOB
y4ebHbIX 3aHATUN. CamocTosTeNlbHas paboTa NpoBOANTCSA C LESIbIO:

— cMcTeMaTum3aunum 3aKkpensieHNsanoly4eHHbIX TEOPETUYECKNX3IHAHUN U
NPaKTUYECKNX YMEHUIN 00y4aloLLMXCA CTYAEHTOB;

— yrnybneHmamn paclmpeHns TeopeTnyecKnxaHaHum;

— ¢opmMnpoBaHMa yMeHUN WNCMNONb30BaTb HOPMATUBHYLIO, TMPABOBYIO,
CMpPaBOYHYO AOKYMEHTALMIO N CNELUaNbHYIO INTEPATYPY;

- (OpMUPOBAHUA CaAMOCTOATESIbHOCTU MbIWEeHUs, CNocobHoCTen K
CaMopas3BUTUIO, CAMOCOBEPLLEHCTBOBAHUIO N CaMopeasin3aunim;

— pa3BUTUANCCAEO0BATENbCKNY MEHUI.

K Bungam camoctosTesibHOM paboTbl MNP M3YyHEHUN OAHHON AUCLUMJINHDI
OTHOCUTCS:  HanMCaHuWe  O0KJagoB, 3CCe, NOArOTOBKa  MNpe3eHTauun,
CaMOCTOATE/IbHOE M3YyYeHne NuTepaTypbl MO TEMEe N COCTaB/iEHWE MO Hen
KOHCMEKTOB, paboTa CO CNpPaBOYHbIMU MaTepuasaMn (TEPMUHOJIOTNYECKUMU U
NHBIMW CIOBapPSAMU, SIHUMKIoONeaAnaMmn) u T.4,.

TeMbl N (OPMbI BHEAYAUTOPHOW camocTodATeslbHOM paboThl, ee
TPYAOEMKOCTb COAepaTCa B pasgenes, Tabn. 5.1.

MeToanyeckme pekoMeHgaumm no gUCUMnInHe npunaratTcs.

8. OueHo4YHble cpeacTBa AJIA TEKYLLEero KOHTPOoJIA ycneBaeMocCTH,
pyOe>kHOoM aTTecTauum u NPOMEe>XyTO4YHOMU aTTecTalum Nno uToram
OCBOEeHMSA
OAUCLMUNJIUHbI

Paboyas nporpamMma npepycMaTpmBaeT MNpoBefAeHne JIeKUMOHHbIX W
NpaKTUYeCKNX 3aHATUN, a Takxe ciedylowmne suabl paboT: camocToATeNbHYIO
paboTy CTyAeHTOB Mo NOAroTOBKE YCTHbIX COOBLWEHN, HaNnMCaHNIO OOK1anos.,
NOArOTOBKY MNpe3eHTauunm n obCyXKAeHNn no TeMaM AUCUMNAUHBI - paboTy B
AKTUBHOWN N NHTEPaKTMBHOWN hopMax.

Paboyas nporpamma npepnosaraeT TeKYyWMN U NPOMEXYTOYHbIN
KOHTPOJIb 3HAaHUNA.

TekyLnyi KOHTPOJIb — 3TO HEenpepbIBHO OCYLLECTBJIAEMbIA MOHUTOPUHT
YPOBHS YCBOEHUS 3HaAHUMA M (HPOPMUPOBAHUA YMEHUA N HABbIKOB B TeYyeHue
ceMecTpa nnun y4ebHoro roga. TekyLUin KOHTPOJIb 3HAHWUN, YMEHUA N HABbIKOB
CTYOEHTOB OCYyLUeCTB/AsSeTCa B xofde Y4ebHbiXx (ayOuUTOPHbIX) 3aHATUN,
NPOBOAUMbLIX MO pacnucaHuio. PopmMaMy TeKyLlero KOHTPOJA BbICTynawT
OMPOChl Ha 3aHATUAX C Lesibio MPOBEPKU HaIn4Yna 3HaHUN, HeobxoauMbIX N5
YCBOEHUSI HOBOro MaTepuaia WM ONs  BbIICHEHUA CTeneHW YCBOeHUS
N31I0>KeHHOro MaTepuana.

Pybe>xHbIi ~ KOHTPOJIb  OCYLLECTBJISETCHA MO OKOHYaHUU  U3y4YeHUs
MaTepuasa MoAy/isi B 3apaHee YCTaHOBJIEHHOe BpeMs. PybexHbIn KOHTPOsb
NPOBOOUTCA C Lesbio onpefesieHns KavyecTBa YCBOEHUs MaTepuana yy4ebHoro
Mooyns B UesioM. B TeyeHue cemecTpa Takme KOHTPOJIbHblE MepOonpuAaTUS
MPOBOOATCA MO rpaduky.

KoHTposbHble 3apaHUA (OAEeMOBEepCMU) AN OLEHKM 3HaHMM,
YMEHUX, HAaBbIKOB U (UJIM) ONbiTa AEATEeNIbHOCTU, XapaKTepuUs3yloLLux



3Tanbl (popMUPOBAHUA KOMNETEeHUMM B HMNpouecce OCBOEHUusA
obpa3oBaTesibHOM NPOrpaMMmbli

MpuBECTN K KAHOHNYECKOMY BUAY W NpoaenaTh fasIbHEeNLLNE YNPOLLEHWNS
ypaBHEHUSA

NogakwhPE

10.

11.

12.

13.

K oOHOpPOOHON CTPYHE, KOHLbI KOTOPOW 3aKpersieHbl HENOABUMXXHO, Ha4YNHasA
C MOMeHTa t=0, npunoXeHa HenpepbIBHO pacnpenesieHHadnonepe4yHas
cuna f(x,t). NMocTaBuTb KpaeBylo 3a4avy OJ19 ornpefesieHNs rnonepeyHblix
OTKJIOHEHUN U(X,t) TOYEK CTPYHbIMpun t>0.

MocTaBnTb 3aa4vyy O MaJiblX MonepeyHbiX KonebaHusax CTPyHbl B cpene C
ConpoTMBIIEHMEM, MPOMOPLMOHaJIbHLIM CKOPOCTUY, Npeanosiaras, 4To KOHUbI
CTPYHbI 3aKpernJieHbl XXeCTKO.

MocTaBnTb 3adadvyy O MaJsiblX MNonepeyHbiX KonebaHusax CTPYHbl B cpene C
CONpoTUBIIEHMEM, MPOMNOPLMOHaNIbHBIM CKOPOCTK, npeanosaras, 4To oavH
KoHeLl, cBoboaeH, a Ha APYron OeNCcTBYeT NepeMeHHas nonepeyHas cunia F(t).
Ha4ymnHaa ¢ ™MomeHTa t=0, OAMH KOHelU NPAMOJIMHENHOro Yrpyroro
OOHOPOAHOr0 CTEPXXHS COBepLUaeT NpoaosbHble KonebaHnsa no 3agaHHOMY
3aKOHY, a K ApyroMmy npunoxeHa cuna F=F({), HanpaBaeHHasa No ocCu
CTepPXXHs. B MOMeHT BpeMeHU t=0 nonepeyHble cev4eHns bbbl HenoaBUXKHbI
N HaxoOuNnNCb B HEOTKJIOHEHHOM MNOJIOXKEeHUW. [10CTaBUTb KpaeByto 3afadvy
ONnsa onpefneneHnsa MasblX MPOAOJSIbHbIX OTKJIOHEHUA  u(X,t) TOYEeK CTPYHbI
npwn t>0.

NMocTaBUTb KpaeByld 3afadyy O MajblX MPOOOJIbHbLIX  KonebaHusx
OOHOPOOHOr0 YNpyroro CTEep>XHs, KOTOPbIM Ha4YMHasi C MOMEHTa BPeEMEHN
t=0 ucnNbITbiBaeTAENCTBME HaNpaB/eHHOW BAOJIb OCU X cuibl f(x,t). OgnH
KOHEeL, CTEPXKHA 3aKperJieH XXeCTKo, a APYrol UCMbITbIBAET COMPOTUBJIEHNE,
nponopumnoHasibHOe CKOPOCTN.

NMocTaBuTb 3agadyy o6 onpegeneHnn TemnepaTypbl B CTEpXHe C
TEenaon30IMPoBaHHON OOKOBOW MOBEPXHOCTLIO MPU  MNpPWU YCIOBUN, YTO
Hava/sibHasa TeMmnepaTypa CTEepP>XHA paBHa @ Ha KOHLaX CTepxHs
noaoep>XMBaeTCAa HyieBad TemMrnepaTypa.

MNocTtaBnTb 3agadyy o6 onpegeneHnn TemnepaTypbl B CTEPXKHE C
TEenJ0M301MpoBaHHON OOKOBOW MOBEPXHOCTLID MPW  MNpU YCJIOBUN, YTO
Ha4vyaNbHaa TeMnepaTypa CTepP>XHA paBHa a Ha KoHuax CcTepXHsa ()
noanep>X1BatoTCA TEMJIOBbIE MOTOKN N COOTBETCTBEHHO.

PelwunTb cnepyowime 3agaym MeTOL0OM pa3feneHuns nepeMeHHbIX



KpuTepun oLieHBaHWS nNpeacTaBieHsl B Tabnunue 8.1.

MpumMepbl TeCTOBbLIX 3ap/aHMM NO AMCUMNJIMHE:

1. YpaBHeHMe onwucbiBaeT npoLecc:
KonebaHnsa CTPYHbI
+konebaHnsa membpaHbl

HarpeBaHUA NJ1aCTUHbI

2. YpaBHeHMe C yC/10BUAMW Ha3blBaeTCSH:
KpaeBoun 3afa4ven NnepBoro poaa
rnepBov Kpaeson 3aga4ven
+3aja4en Kowwn
+3a4a4eu C Ha4aJIbHbIMNYCJIOBUSAMMA
3. YpaBHeHMe C yC/10BUAMU Ha3blBaeTCH:
+KpaeBomn 3aga4vyennepsoropoia
+MepBON KpaeBon3agaden
3aga4en Kown
3aJa4en C HavyalbHbIMIU ycnoBuUaAMun
4. ®opmyna Nanambepa B cnyyae 3afaym Ans HeEOAHOPOAHOr0 ypaBHEHUS
nmeeT BUA;
+
He NnpnMeHnmMa
5. ®opMyna pelleHus 3agaym Kown gns ypaBHeEHNS CBOBOOHbIX
KonebaHunm CTpyHbl Ha3bIBAETCS:
opmynon MNaycca-OcTporpanckoro
dhopmynon PnmaHa
+popmysion Oanambepa
MeToauka (popMUpPOBaHUA PE3YNIbTUPYIOLLLEN OLLEHKH
Tabnuua 8.1
3T1an |[Popma KpuTepumn oueHuBaHuA (NPOLEHT OT MaKCUMMaNbHOro KoJi- Ba 6ansnos)
KOHTpOns 86-100 % | 71-85% | 60—70% |  Menee 60%
1. Tekyimvi KOHTPOJ1Ib (max 25 6assioB 3a 1 MoA4y/ib)
7- 8 bannos 6-7 6annos 4-5 6annos 0-3 6annos

MNoceweHve [CtymeHT nocetun [CTyaeHT nocetun |CTtyaeHT nocetun |CTyOeHT noceTus

3aHATUN bonee 85% 71-85% 3aHATUN |56-70% 3aHATUA [MeHee 56% 3aHATUIN

(max 8 6.) [3aHATUR

9-10 6annos 7-8 6annos 67 6annos 0-5 6annos

TekyLiasn CTyneHT akTuBHO |CTyOeHT akTuBHO [CTyOeHT CTyoeHT

paboTaB paboTaeT Ha paboTaeT Ha HefoCTaToO4YHO HeJoCTaTO4YHO

TeyeHne 3aHATUSX, 3aHATUSAX, XOPOLLO [akTUBHO paboTaeT [akTuBHO paboTaeT

mMoayns NpPeBOCXOAHO BbINOJIHAET Ha 3aHATUSX, Ha 3aHATUSX,

(Max 106.) [BbIMOsIHSET BCE 3apaHns yO0BNETBOPUTENIbHHEYOOBIETBOPUTEN
3a4aHnA npenoaaBsaTtens. O BbIMNOJIHAET bHO BbIMNOJIHAET
npenofaBaTens. 3apaHns 3a0aHns

npenofjasaTens. [npenogasBaTens.
3/2 6anna 2 6banna 1 6ann 0 6annos

Hoknag, Tema nosiHOCTbIO [TemMa B OCHOBHOM [TeMa 4acTu4HO  [TeMa He pacKpbiTa.

npeseHTaum |packpbiTa. packpbiTa. pacKpbITa. HeypnosneTtsoputen




b MpeBocxonHoe Xopoluee Y nosneTsopuTesb |bHOE BrageHmne
(max36.)/ |snageHne BNageHme Hoe BllageHne MaTepurasiom.
OrMopHbIN MaTepuasiom. MaTepurasiom. MaTepuasiom. HepocTaTouHbIN
KOHCMEKT  [BbICOKMI ypoBeHb [CpegHnin ypoBeHb [HM3KNI ypoBEHb  |ypPOBEHb
(max 26.) CaMOCTOSATESIbHOCT [CaMOCTOATEIbHOCT [CAMOCTOATE/IbHOCT [CAMOCTOATENBLHOCTU
W, IOFNYHOCTM, W, TOFNYHOCTM, W, TOFNYHOCTM, , IOrNYHOCTW,
apryMeHTUpPOBaHH [apryMeHTUPOBaHH [apryMeHTUPOBAHH [apryMeHTUPOBAHHO
oCcTW. OCTW. XOpOoLUWA oCcTW. cTw.
MpeBocxogHbIn CTWUNb U3NoXxeHus. |Y gosneTsoputens (Heynosnetsoputen
CTUJIb N3JI0XKEHNS. HbIA CTWUb bHbIN CTU/b
N3J10)KEHUSI. N3J10)KEHUSI.
2. PybexxHblIli KOHTPOJ1b (256. 3@ 1 Moy Jib)
22-25 6annos 18-21 6ann 14-17 6annos 0-13 6annos
KoHTposibHa|[lpaBuibHO lMpaBusbHO 3agaHus 3agaHus
a paboTta BbIMOJ/IHEHbI BCE  [BbIMOJIHEHA BblNosiHeHbI 6onee [BbINOSHEHbI MEHee
3afaHnS. bonblUas 4acTb YyeM Harnos0BUHY. [4eM HaMoJI0BUHY.
MpoaeMoHCTpUpOB|3aaaHnin. MpucyTcTBYIOT MpoaeMoHCTpNpPOB
aH BbICOKNN MpucyTcTBYIOT cepbesHble aH
YPOBEHb BNaJeHus [He3Ha4vmTenbHble [oWwWmnbKuy. Hey[ooBNeTBOPUTEN
MaTepurasiom. oLInbKu. MpoaeMoHCTPUPOB|bHbLIN YPOBEHL
MposiBneHbl MpoaeMoHCcTpmpoB|aH BNageHus
npeBoCxXogHble aH xopoLuni yAOBNeTBOpPUTEIbHMaTeprnaioMm.
cnocobHocTn YPOBEHb BadeHUs [bil ypOBEHb MposBneHsbl
NPUMEHSATb 3HaHNs|MaTepUasiomM. BJlageHus HeaoCTaTo4YHble
N yMeHUs K MposiBieHsbl MaTepuasiom. cnocobHocTun
BbIMOJSIHEHNIO cpenHue MposiBneHsbl NPUMEHSTb 3HaHNSA
KOHKPETHbIX cnocobHoCTun HU3Kne N yMeHUs K
3aflaHnN. NPUMeHSATb 3HaHNA|CMOCOBHOCTU BbIMNOJSIHEHNIO
N yMeHUs K NPUMEHSATb 3HaHUSA|KOHKPETHbIX
BbIMNOJIHEHNIO N yMeHUs K 3aflaHunN.
KOHKPETHbIX BbIMNOJSIHEHNIO
3a[laHnN. KOHKPETHbIX
3aaHuNIA.
3. IToroBbivi KOHTPOJIb M0 ANCUNTIIIVIHE
43-50 6annos 36-42 6anna 28-35 6annos 0-27 6annos

SK3aMeH/3a
yeT

[aH nonHbIN,
pa3BEepPHYTLIN
oTBET Ha
MOCTaBJ/IEHHbIN
Bonpoc. OTeeT
chopMynnpyeTcaB
TEePMUHaAX HayKu,
N310XKEH
nMTEpPaTypPHbIM
A3bIKOM, JIOTNYEH,
[OOKa3aTeneH,
O0EMOHCTPUpPYET
aBTOPCKYIO
no3nuuio
CTy[eHTa.

[aH MoJIHbIN OTBET]
Ha MOCTaBIEHHbIN
BOMpPOC, MOKa3aHo
YMEHWE BblAeNNTb
CyLLEeCTBEHHbIE U
HEeCYyLIEeCTBEHHbIE
MPU3HaKW,
MPUYNHHO-
cJleCTBEHHble
cBs3Kn. Ho
00nyLeHbI
He3Ha4yuTesIbHble
ownbKu,
ncrpasfieHHble
CTYAEHTOM C
MOMOLLIbIO
«HaBOOALLNX>
BOMpPOCOB

[laH HeQOCTaTOYHO
MOJIHbIN OTBET.
CTyOeHT He
criocobeH
CaMOCTOSITE/IbHO
BblOENUTb
CyLLEeCTBEHHbIE U
HEeCYLECTBEHHbIE
MPU3HaKn "
MPUYNHHO-
CcneaCTBEHHble
CBsA3U. PeyeBoe
ochopmMmieHne
TpebyeT Nnonpasok,
KoppeKkumu.

npenogaBsartens.

He nony4eHnbl
OTBETHLI M0 6a30BbIM
BOMpocaM
OUCLIUIMINHBI NN
NaH HeMnoJHbIN
OTBET U OOMYLLUEHBI
rpybble onbKu.
Peyb HerpamoTHas.
YTo4yHALWMe
BOMpPOCHI
npenonasaTens He
NPUBOOAT K
KOoppeKuun oTBETa
CTy[AEeHTa HE TOJIbKO
Ha MOCTaBIEHHbIN
BOMpPOC, HO N Ha
npyrve Bonpochl
ONCLUMITNHBI.

CTyQeHTbl, NoNy4YMBLIME B XO4E TEKYLLEro n pybexxHoro KoHTposs 56- 100
6annos, aBTOMaTMYECKN MOJYHaT «3a4€T» NN COOTBETCTBYIOLLYIO LLIKae
S3K3aMeHaLVOHHYIO OLIEeHKY.
Pe3synbTupytoLlas oLeHKa cKnagblBaeTcs no cooTeeTcTBytowen bPC hopmyne.

Bonpochkl ANnsA NOAroTOBKMU K 3K3aMeHY:
1. MNoHsATME ypaBHEHMS C YaCTHLIMU NMPON3BOAHLIMU, MOPALAOK YPaBHEHNS,




14.

15.

16.

17.
18.
19.

20.
21.
22.
23.
24.
25.
26.

27.

28.
29.
30.

31.

32.
33.
34.
35.
36.
37.
38.

JINHENHOCTb, 0AHOPOAHOCTb
Knaccugpukaumsa ypaBHeHNI C HaCTHLIMU NPON3BOLAHLIMY BTOPOro
nopsaka
XapaKTepucTnkn. XapakTtepmcTtn4eckoe ypaBHeHMe
KaHoHU4Yeckuin Bna ypaBHEHUN C YaCTHbIMU MPON3BOLAHbLIMU
BbiBOA YpaBHEHUS KoNebaHnsA CTPYHbI (MeMbpaHbl)
NMocTaHOBKa KpaeBblX 3a4a4 AJ19 ypaBHEHUSA KosiebaHns CTPYHbI
BbiBOL YpaBHEHUA TenonpoBoaHOCTU (onddy3nm)
MocTaHOBKa KpaeBbIX 3a4a4 AJ19 ypaBHEHMW Napabosimyeckoro Tmna
NMocTaHOBKa KpaeBbIX 3a4a4 419 YPaBHEHUW 31IMMTUYECKOro Tuna
®opmyna Oanambepa ons 04HOPOAHOMO YpaBHEHUS
®opmyna Oanambepa s HEOOHOPOOHOIr0 YpaBHEHUS
®opmyna Oanambepa onsa noayocu
YCTOMYMBOCTb peLleHns 3aga4m Kowuw a5 ypaBHeHNN
napabonunyeckoro Tuna
3apayva Wtypma-Jinysmnnga. CBoncTea COBCTBEHHbLIX PYHKLMN U
COBCTBEHHbIX 3HAYEHUN
MeTopL pa3feneHnsa nepeMeHHbIX 414 O4HOPOLHOr0O YpaBHEHUS
rmnepbosmyeckoro Tuna
MeTopn pa3feneHns nepeMeHHbIX 419 HeO4HOPOOHOIMO ypaBHEHUS
runepbosnyeckoro Tuna
MeTon pa3aeneHns NnepemMeHHbIX 419 KpaeBbiX 3aaa4 obuiero Buaa
MpnHUMN MaKCUMyMa 018 ypaBHEHNSA TENJI0NPOBOAHOCTM
CnencTems U3 NpUHLMNG MakKCMMyMa. EQUHCTBEHHOCTb peLLeHuns
Ha4asIbHO- KpaeBbIX 3a4a4 415 YpaBHEHMA Napabonmyeckoro Tmna
MeTon aHepreTnyeckmx HepaseHCTB. ObLLasa cxema MeToa
HepaBeHCcTBO Ppuapuxca
Jlemma 'poHyonna
AMpUOpHbIE OLEHKN
0O606LeHHbIe hyHKUMKU N 0606LLEHHbIE peLlueHns
Pa3HOCTHble MeTOAbI peLLEHUSA KpaeBbIX 3a4au
MeTon pasaeneHus nepemMeHHbIX 419 0GHOPOLHOr0 ypaBHEHUS
napabosnyeckoro Tmna
MeTon pa3feneHns nepemMeHHbIX 419 HEOAHOPOAHOr O ypaBHEHMS
napabonunyeckoro Tuna
MeTopn pa3feneHns nepeMeHHbIX 418 ABYMEPHOro ypaBHeHUS
OYHKUMNA NCTOYHUKA
OnepaTop Jlannaca B KPUBOJIMHENHbLIX KOOpAMHaTaxX. LlunnHgpunyeckue
KoopAuHaTbl
OnepaTop Jlannaca B KPUBOJIMHENHbLIX KoopanHaTax. Chepunyeckne
KoopAuHaTbl
dopmynbl ['prnHa
FapMoHMYyeckune pyHKLMM N X CBONCTBA
3apava HenmaHa.
EOAVHCTBEHHOCTb BHELLHUX KpaeBbiX 3a4au
O6beMHbIV NoTeHLMaN U ero CBOMCTBa
MoTeHUMan NpPoOCTOro CJgos U ero CBONCTBA
MoTeHunan 4BONHOIO C/1I051 U ero CBOMCTBA

Moka3aTenum m KpuTepmm oueHMBaHusA KOMMNeTeHUUn Ha

Pa3JINYHLIX 3TaNaX UX (pOpMVIpOBaHVIH, OnMuCaHue WwWKaJ oueHunBaHusA

YpoBeHb ¢(hOPMUPOBAHHOCTU KOMMNETEHLUHN




«MUWHUMaNbHbIN «MUHUMaANbHbLIN «CpenHuM «BbICOKUM
YPOBEHb YPOBEHb» YPOBEHb» YPOBEHb»
He BOCTUIHYT» (56- 70 bannoB.) (71- 85 bannoB) | (86- 100 6annoB.)
(MeHee 56
bannos.)

KomnetTeHUun He

KomneTeHLuun

CPOPMUPOBAHHBI.

CPOPMUNPOBAaHSLI.

KomneteHuun

COOPMUPOBAHHLI.

KomneteHuun

COOPMUPOBAHHLI.

3HaHuA CdopMupoBaHbl 3HaHMA obLnpHbIE, | 3HaHNA TBepAable,
OTCYTCTBYIOT, 6a30Bble CTPYKTYPbl | CUCTEMHBIE. apryMeHTUpOBaHH
YMEHNA W HaBbIKN | 3HAHUN. YMeHuns HOCHT | ble, BCECTOPOHHME.
He chopMMpPOBaHbIl. | YMeHUs penpoayKTUBHbIN YMeHunsa ycnewHo
hparMeHTapHbl U | XapakTep, NMPUMEHSAITCA K
HOCAT MPUMEHSAIOTCS K | peeHuto Kak
penpoayKTUBHbIN peLUeHN0 TWUMOBbIX | TUMOBbLIX, TaK W
XapakTep. 3aZlaHnNN. HeCTaH4apTHbIX
HemoHcTpupyeTtcs | leMOHCTpUpyeTcss | TBOPYECKUX
HU3KUIA YPOBEHb | AOCTaTOYHbIN 3afaHun.
CaMOCTOSATESIbHOCTU | YPOBEHb HdemoHCcTpupyeTcs
NpPakKTU4eCKoro CaMOCTOAITESIbHOCTU | BbICOKUA YPOBEHb
HaBblIKa. yCTOM4YNBOrro CaMOCTOATESIbHOCT
NPakKTU4eCcKoro un, BbICOKas
HaBblKa. a4anTUBHOCTb
NMpakTN4ecKoro
HaBblKa
OnucaHue KpuTepueB OLEHUBaHUSA
Obyuatomincs Obyu4atowmncs Oby4atowmncs Obyuatomncs
DEMOHCTPUpPYeET: [EeMOHCTpUpyeT: DEeMOHCTPUpPYeET: ONEMOHCTPUPYET:
- CYyLLEeCTBEHHbI€ - 3HaHUA| - 3HaHue ni- rnybokue,
npobesibl B 3HAHUAX | TEOPETUYECKOr o NOHMMaHune BCECTOPOHHME 1
y4yebHoro MaTepunana; OCHOBHbIX apryMeHTMpOBaHH
MaTepuana; - HenoJiHble OTBETbI| BOMPOCOB ble 3HaHWSA
- [0NycKarTCs| Ha OCHOBHbI€ | KOHTPOJIMPYEMOro | NPOrpaMMHOro
npUHUMNManbHble | BOMPOCHI, OWNOKK B | 0bbeMa MaTepuana;
ownbkn npwu | oTeeTe, NpPoOrpamMMHOro - noaHoe
oTBeTe Ha | HepgocTaTo4yHoe MaTepuana; NOHMMaHue
OCHOBHbIe BOMNPOCHI, | MOHNUMaHKe - TBeppAble 3HaHUA| CYLLHOCTK n
OTCYTCTBYET 3HaHME | CyLLLHOCTN TEeopeTn4eCcKoro B3aMMOCBS3U
n MOHUMaHWe | u3naraemblix MaTepuana. paccMaTpuBaeMbIX
OCHOBHbIX MOHSATUIA | BOMPOCOB; - CNOCOBHOCTDL npoLieccos n
N KaTeropumn; - HeyBepeHHble 1 | yCTaHaBIMBaTb U | ABJSIEHUA, TOYHOEe
- HENOHMMaHue HETOYHbIE OTBETbl | OOBACHATL CBS3b | 3HAHME OCHOBHbIX
CYLLHOCTH Ha NPaKTUKN N | MOHATMIN B paMKax
OOMONTHUTESTbHbIX [OMONHUTESIbHbIE Teopun, BbIABNATL | 06Cy)KAaeMbIX
BOMPOCOB B paMKax | BONpPOChI; npoTuBOpeYuns, 3aaHuniA;
3afaHn; - HefoCTaTo4YHOe| Nnpobnemsbl ni- CNOCOBHOCTb
- OTCYTCTBME| BNageHune TeHOeHUNn yCTaHaBAMBaTb W
YMEHNA BbIMOJIHATL | IMTEepaTypon, pa3BUTUS; 00BbACHATL  CBA3b
npakTu4yeckue PEKOMEHOOBAHHOM | - MNpaBWIbHblE W | MPAKTUKN n
3afaHuns, nporpamMmonm KOHKpeTHble,  6e3| Teopuu;
npenycMoTpeHHble | ANCUUMNJINHDI; rpybbix  owmnbok, | - JNIOrn4ecku
nporpamMmonm - ymeHune  6e3| oTBeThI Ha | nocnepoBaTesbHbI
ONCUNNINHBI; rpybbIx ownboK | MoCTaBNEHHbIE e,
- OTCYTCTBME| peLlaTb BOMPOCHI; coaep>xaTesibHble,
FOTOBHOCTWU npakTu4eckue - yMeHue pelwaTb| KOHKPEeTHble n
(cnocobHocTW) K | 3a0aHMs, KOTOpble | NpakTu4eckune ncyepnbliBawoLme
ANCKyccumn n | cnepyet 3aflaHnNs, KOTOpble | OTBETbI Ha BCe
HU3KYIO CTeneHb | BbINOJHUTD. chepyet 3aflaHnA, a Takxe
KOHTAKTHOCTMW. BbINOJIHUTD; OOMOJIHUTESIbHbIE




- B/lafleHne| BONPOChI
OCHOBHOM dK3aMeHaTopa;
nnTepaTypon, - YMeHune pelwaTb
PEKOMEHOOBAHHOM | MpaKTU4yeckue
nporpaMmMon 3ajaHus;
OUNCLUUMAWNHBI; - csobogHoe
- Ham4ue | ncnosb3oBaHne B
cobcTBEHHOM oTBeTax Ha
obocHoBaHHOMN BOMpPOCHI
nosunumm no | MaTepmnanos
obcyxgaembim peKoOMeHL0BaHHOM
BOMpoOCamM. OCHOBHOM n
Bo3MOXXHbI JOMOJIHUTENbHON
He3Ha4YnTeNIbHbIE nuTepaTypbl.
OrOBOPKM u
HEeTOYHOCTW B
pPacKpbITUN
OTOeNbHbIX
MOJIOXKEeHUNn
BOMPOCOB,

NPUCYTCTBYET
HEeyBEepeHHOCTb B
OTBETaXx.
OueHka OueHka OueHkKa OueHkKa

«HeyAoBNIeTBOPMU | «yamoBJsieTBOpUTE «Xopowo» / «OTJINYHO> /

TeNnbHO» /He JIbHO» / «3Q4YTeHOo» «3Q4YTeHOo»
3a4YTeHo «3a4YTeHOo»

9. YyeOHO-MeTOmMYecKkoe U uHPopMauumoHHoe obecneyeHue
AUCLUNJIUHDI

a) OCHOBHafA nuTepaTypa:
1. TwuxoHoB A.H., Camapckun A.A, YpaBHEHNA MaTeMaTN4YeCKON PUNKN. —
M.: Hayka, 1977, 736 C.

2. Bnapmmupos B.C. YpaBHeHUNA MaTeMaTnyeckon pmsmkum — M.: Hayka,
1981. —512 c.

3. Cobones C.J1. YpaBHeEHUS MaTeMaTu4yeckomn pmsmkm — M.: Ioc.
N30aTesIbCTBO TEXHUKO- TEOpeTNYeCcKon nutepaTtypsbl, 1954, — 312cC.

4. NnbunH A.M. YpaBHeHNA MmaTeMaTmnyeckomn pusmkm — M.: ®U3MATJIUT,
2009. — 192 c.

5. Monoxun I H. YpaBHeHUs maTeMaTn4eckon ounsnkm — M.: BoicLuas
lwKosna, 1964. —560 c.

6. OnenHuk O.A. Jlekummn 06 ypaBHEHUAX C HaCTHbIMN MPOU3BOAHBIMUN, —
M.: BuHomMm, 2005. — 260 c.

7. Kownsakos H.C., nnHep 3.6., CMnpHoB M.M. YpaBHEHNA B HaCTHbIX
NPOM3BOAHLIX MaTeMaTN4YeCKon PU3nKn. — M.: Beicluas wkona. 1970. — 712 c.

8. CmupHoB B.U. Kypc Bbicllen maTtemaTukn. Tom 1V, M.: Hayka, 1981.

9. ApceHuH B.A. MeToabl MaTeMaTUYECKOW (PU3NKU N CNeumasibHble
dpyHKUnKU. — M.: Hayka, 1984. — 384 c.



10. EMenbsaHOBB.M., PoibaknHaE.A. YpaBHEHNA MaTeMaTUYECKOMPUSUKW.
MpakTnKyM No pelleHunto 3agday: Y4yebHoe nocobue. — ClM6.: JlaHb, 2008. — 224c.

11. buuap3zeA.B., KannHun4eHko [.®. COOpHMK 3a4a4 N0 ypaBHEHUAM
MaTemMaTmnyeckom pumsukin. — M.: Hayka, 1985. —312c.

12. MasunH, B. B. MeToabl MaTeMaTUYeCKON PU3NKU. JIEKLMNOHHBIN KYPC :
y4yebHoe nocobune ans akagemmnyeckoro 6akanaspuata/ B. B. ManuH,
E. B. PagkeBn4y. — 2- e n3a., ucnp. n gon. — Mockea: M3gatenbctBdOpanT,
2019. — 222 c. — (bakanaBp AkageMn4ecknmkypc). — ISBN 978- 5- 534-
03589- 6. — TeKCT: 3/1eKTPOoHHbIN// DBC KOpanT. — DNEeKTPOHHbINPECYPC,
URL: https://urait.ru/bcode/438305 .

13. nbuH, A.M. YpaBHeEHUS MaTeMaTUYeCKON hn3mnkn : y4ebHoe nocobue /
AM. NnbnH. — MockBa : PusmMaTtnunT, 2009. — 192 c. — Pexxum gocTtyna: no
noanuncke. — URL: https://biblioclub.ru/index.php?page=book&id=69318

14. MeToAabl MaTEMATNYECKON DU3UKN : y4ebHoe nocobue / KO.B. I'puHses,
J1.J1. MnHbkos, C.B. Tum4eHko, B.M. YiwakoB ; ToMmckuni 'ocyaapCTBEHHbIN
YHUBEPCUTET CUCTEM YyNpaBsieHNA N paamnodnekKTpoHnkn (TYCYP). — ToMcK : Db
KoHTeHT, 2012. — 148 C.: un.,Tabn. — Pexxnum gocTyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=208645 .

15. Po3eHAopH, 3.P. YpaBHEHUSA C HaCTHbIMU MPON3BOAHBLIMU : YH4eOHUK /
3.P. Po3eHpopH, E.C. Cobonesa, .M. ®aTeeBa; pea. 3.P. Po3eHaopH. — 2- e n3a,,
cTep. — MockBa : dusmatinT, 2017. — 334 C.: nn. — Pexxum gocTyna: no
noanuncke. — URL: https://biblioclub.ru/index.php?page=book&id=485339 .

16. TpeHorunH, B.A. YpaBHeHNSA B HaCTHbIX MPOU3BOAHbLIX : y4ebHoe
nocobune/ B.A. TpeHoruH, N.C. HegocekmHa. — MockBa : ®u3amaTtnnT, 2013. — 227
C. — Pexxum poctyna: no nognucke. — URL: https://biblioclub.ru/index.php?
page=book&id=275574 .

17. YpaBHeHMA maTeMaTndeckon pusnkn NriaTtoees B.H., UnrHaTteesa .B.,
Kap4yeBcknn M.M., MoB4aH J1.LL. yyebHoe nocobue / MUHUCTEPCTBO
obpa3oBaHMsA POCCUINCKON dhedepaummn Ka3saHCKUIN rocydapCTBEHHbIN
TexHu4ecknimm yHmsepcuteT um. A.H. Tynonesa, KasaHb, 2003. n3gaTenbCTBO:
KHNTY - KAWU, 138 C.

18. MukynuH, B.IN. MpakTu4eckmnn Kypc rno ypaBHeHNAM MaTeMaTU4YeCKON
dusnku : NnpakTukyMm:/B.IN. NMukynuH, C.N. Noxoxaes. — 2- e n3ga., ctepeoTun. —
MockBa : MUHMO, 2004. — 208 c. : nn. — Pexxum gocTtyna: no nognumcke. —

URL: https://biblioclub.ru/index.php?page=book&id=63240 .

0) pononHuTenbHaa nuTepaTtypa:

19. O4aH KO.C. MeTobl MaTEMaTNYECKON OU3UKKU. — M.: BbiCLLas WKona,
1965. — 383 c.

20. PapnoyC. YpaBHEHUA C HaCTHbIMU MPOMN3BOOHLIMWN 019 HAYYHbIX
pPabOTHUKOB 1 MHXeHepoB. - M.: MUP, 1985. — 384 c.

21. MukynuH B.MN., NMoxoxxaesC.U. NMpakTU4eCKNNKYpC No ypaBHEHNAM
MaTemMaTtundeckon pusmku. — M.: MUHMO, 2004. — 208 c.

22. Kome4 A.W. MpakTunyeckoepelleHneypaBHeHUNMMaTeMaTNYECKOMN
dpunsmkun. Mexmat MI'Y, 1993. — 155 c.

23. 'nywko A.B., baeBA.Ll., PAbeHKOA.C. YpaBHEHNSA MaTEMATNYECKOMN
punsmkun. -BopoHex:UMML, BI'Y, 2011. — 520c.

24. bavikos, B. A. YpaBHeHUs MaTeMaTUYECKON (PU3NKKN : yH4eBbHUK 1
NPakKTUKyM A5 akageMmunyeckoro 6akanaspuata/ B. A. bankos, A. B. XKubep. —
2- eunsn., ncnp. n gon. — Mockea: spgatenbctBdOpanT, 2019. — 254 c. —
(bakanaBp AkageMn4yeckumnkypc). — ISBN 978- 5- 534- 02925- 3. — TeKCT:


https://urait.ru/bcode/438305
https://biblioclub.ru/index.php?page=book&id=63240
https://biblioclub.ru/index.php?page=book&id=275574
https://biblioclub.ru/index.php?page=book&id=275574
https://biblioclub.ru/index.php?page=book&id=485339
https://biblioclub.ru/index.php?page=book&id=208645
https://biblioclub.ru/index.php?page=book&id=69318

3NeKTPOHHbIN // IBC KOpanT. — URL: https://urait.ru/bcode/437520 (naTa
obpalueHuns: 27.12.2020).

25. bayTtuH, C.IN. AHannTnyeckasa Tensiosas BonHa / C.IN. bayTuH. —
MockBa : dusmaTnnT, 2003. — 88 C. — Pexxum gocTyrna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=82280 (maTtaobpalieHus:
27.12.2020). —ISBN 5- 9221- 0443- 8. — TeKCT: 3/1IEKTPOHHbIN

B) 3JIEKTPOHHble OMONMOTEeYHble cucTeMbl, C KoTopbiMu y COlYy
MMeeTCA OEeUCTBYIOLLUA O0roBop, COBpeMeHHble npodgeccuoHasibHble
6a3bl, UTHbOPMaALMOHHbIE CMPAaBOYHbI€ CUCTEMbI:

— eLIBRARY.RU [251eKTpOHHbIN pecypd: Hay4YHas anieKTpoHHaabubnnoTeka.
— URL: http://www.elibrary.ru .

— ba3sapaHHbIX«9BC elibrary»: http://elibrary.ru

— WN3paTtenbCcTBO «Opan™ [DNEKTPOHHLIN pecypd: 3JIEKTPOHHO
bnbnmnoTteyHasa cnctema. — URL: http://biblio- online.ru.

- YHuBepcutetckaa obubnmorteka online [NneKTpoHHbIN pecypd:
3/1IeKTPOHHO- bubnnoteyHasa cuctema. — URL: http://www.biblioclub.ru .

10. MaTepuanbHO- TeXHU4YeCcKoe obecnevyeHue AUCLUNJIUHDI

3aHATUA NO OMUCUUMIMHE NPOBOAATCA B ayauTopusx, obecneyeHHbIX
KOMMbOTEpPaMn, UMerLWMMN [O0CTyn K ceTun WHTepHeT, WHTepaKTUBHbIMU
AOCKaMN U MyJIbTUMEONNHbLIM 000pYyA0BaHNEM.
JInyeH3noHHoe rnporpaMmMmHoe obecrie4eHue:
1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products
(MPSA) oT 04.2016 1);
2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) oT
04.2016);
3. Cncrema nomcka TEKCTOBbLIX 3aMMCTBOBAHUN «AHTUMNarvat BY3»;
4. CiscoWebex- CuctemanpoBeneHusasebunHapos (OO0 AnctekaorosopNe
[83- 2020 ot 10.08.2020- 10.08.2021 r.).
lepeyeHb 0O B cBOBOAHOM AOCTYnE:
1. Kaspersky Free;
2. WinRar;
3. Google Chrome;
4. Yandex Browser;
5. OperaBrowser ;
6. Anaconda3;


http://www.biblioclub.ru/
http://biblio-online.ru/
http://elibrary.ru/
http://www.elibrary.ru/
https://biblioclub.ru/index.php?page=book&id=82280
https://urait.ru/bcode/437520

Jinct obHOoBNEeHuA/aKTyannsauumm

1. Paboyassnporpamma

rnepecMoTpeHa W  akKTyaJm3MpoBaHa Ha  3acefaHun  Kadenpsbl
PYHKUMOHaNbHOro aHanmsa u anpdepeHumnasnbHbiX YpaBHEHUN NMPOTOKOA Ne 7
oT 24.03.2020r .;

onobpeHa Ha 3acedaHun coBeTa (paKysbTe€Ta MaTeEMATUKU U
NHPOPMALIMOHHbLIX TEXHONOrMK, NPOTOKO Ne 5 0T 27.03.2020 .
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