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Pabouas nporpamma auctuminabl « PyHKIMOHATIBHBIN aHanu3» //coct. B.A. Bogaxosa. —

Hanpuuk: KBI'Y, 2024. 52 c.

Pabowas mporpamma mnpeaHa3HayeHAa M CTYAGHTOB OYHOW (OpMBI OOYYEeHHS IO
Hanpasienuto noarotoBku 01.03.01 — Marematuka npopuns «AuddepeHunanbapie ypaBHEHHUS,
JIMHAMHYECKHE CHCTEMBI, ONTHMAJILHOE YIIpaBJIeHHE» B 6 ceMecTpe, 3 Kypca.

Pabouas mporpamma  cocraBieHa ¢ yuetoM  DepepanbHOro  rocyAapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHAApTa BBICIIET0 00Opa3oBaHUs — OakallaBpuaT IO HAIMPABICHUIO MOJITOTOBKU
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1. He.]]l/l U 3aJa4YM 0CBOCHUS JUCHUIIJIMHBI

Cpenu MareMaTH4yeCKUX MAMCLMIUIMH, MCCIEAYIOIUX TE€ WIA HHBIC MaTEMAaTHYECKHE
CTPYKTYPbI, QYHKIIMOHAJILHBIN aHAJIH3 3aHUMAET BaKHYIO POJIb.

Ero MeTonpl ¢ ycexom UCIOJIB3YHOTCS BO MHOTHX pa3leliax COBPEMEHHOM TEOPETUYECKOU H
NPUKIAAHON MareMaTuku. Tak, HampuMep, MHOTHE 3a7ayll KJIAaCCUYECKOH MaTeMaTH4eCKOl (u3nKu
CBOJATCS K KpaeBbIM 3ajauaM Julsl JuddepeHanbHblX ypaBHeHHH. OCHOBHBIMM MaTeMaTUYECKUMHU
CpeACTBaMHU HCCIENOBaHMUS 3THUX 3aad CIYy)XaT TeopuH IU(epeHINaIbHbIX YpaBHEHUH, TEOpHs
¢GbyHkuui, (yHKUMOHANBHBIA aHanmu3 U aApyrue. I[losToMy (QyHKIMOHANBHBIA aHaNM3 CTal
HEOOXOAUMBIM 3JIEMEHTOM MaTeMaTHYEeCKOTO 00pa30BaHMUA.

BaxxHoli 0COOCHHOCTBIO (DYHKIIMOHAJIBLHOIO aHaliM3a SBIsAETCA oOmas aOcTpakTHas Qopma
paccMOTpeHHs MPOOJIeM aHAIM3a, TIO3BOJIIONIAs €JMHOOOPAa3HO MCCIIE0BATh JaleKue, Ka3aloch Obl,
IPYyT OT Jpyra BOIIPOCHI.

VMIMEeHHO TO3TOMY CEroJHS WJACH KOHLEMIMM M METOAbl (DYHKIIMOHAJIBHOTO aHalIHu3a
IIPOHU3BIBAIOT YYTh JIM HE Bce 00JIaCTU MaTeMaTUKH, O0BbEIUHSS UX B €UHOE LIEJI0€.

Ha s3pike ()yHKIMOHAJIBFHOTO aHajdM3a IOJIYYalOT SICHOE BBIPAKEHHWE OCHOBHBIE IMPOOJIEMBI
IIPUKJIAHON U BBIYHUCIUTEIbHON MaTEMaTHKU.

@DYHKUMOHAJIBHBII aHAJIM3 — JTO YacTh COBPEMEHHOIO MaTEeMaTHYECKOIo aHalln3a.
OCHOBHBIMH O0BEKTaMHU H3Y4€HHUS B (DYHKIMOHAIBHOM aHAJIM3€ SBISIOTCA MPOCTPAHCTBA CaMOTo
obmiero Buaa, 1 GyHKIUU (OmepaTopsl, (PyHKIIMOHAIBI) ONpEeeIeHHbIE HAa 3TUX MpOCTpaHcTBax. s
(YHKIMOHAIBHOIO aHAJIM3a XapaKTepHO coYyeTaHue M O00O0OIIEeHHEe METOJ0B MaTeMaTHYeCKOro
aHaIM3a, TCOMETPUH, JHMHEHHOW anreOpbl, TOMOJOTHH W Ju(p(EepeHIHATBHBIX YpaBHEHHI, YTO
IIPUBOJUT K YCTAHOBJICHHUIO CBSI3€H MEKY OTIAJICHHBIMU pa3/ielaMy MaTEMaTUKH.

Kypc «®yHKIMOHANbHBIA aHalW3» YUTA€TCd Ha MaTeMaTH4ecKoM (aKylabTeTe B TEUEHHE
Tperbero kKypca. OH Ga3upyercs Ha marepuaie KypcoB «Maremaruyeckuil aHanus3» u «JIuHelnas
anredpay.

Ieap 23TO0r0 Kypca — WH3JI0XKUTb CTyJEHTAaM OCHOBBl COBPEMEHHOIO aHajJIu3a B
0ECKOHEYHOMEPHBIX JIMHEWHBIX MTPOCTPAHCTBAX, 0000UIAIOIIETr0 KaK TEOPUIO JINHEHHBIX ONEpaTOpPOB B
KOHEYHOMEPHBIX MPOCTPAHCTBAX, TAK U MOHATHE Mpejesa MOCIe0BaTeIbHOCTH U QYHKIMHA U IPYTUX
MOHATHM, KOHEYHOMEPHOI'O aHajin3a; I0Ka3aTb IPUMEHEHHE OCHOBHBIX MOHSATHH M METO/I0B
(YHKIMOHATBHOTO aHalu3a K pa3iMYHbIM O0JIAaCTSIM MaTeMaTUKM, TaKUM KakK: HHTerpajbHbIe
ypaBHEHUs, AUPPepeHIInanbHble YpaBHEHNUS B YAaCTHBIX MPOU3BOJHBIX, BAPUAIIMOHHOE HCYMCIIEHUE,
BBIYKJIBIM aHaJIN3, ONTUMAJIbHOE YNPABICHUE W Jp.; HAyYUThb CTYAEHTOB OCHOBOIIOJIATraIOIIHUM
NpUHIMIAM U (pakTaM (YHKIMOHAIBHOIO aHAJIN3a, T0Ka3aTh pa3HO00pa3ne KOHKPETHBIX pealln3aiuii
O0IIMX KOHCTPYKIMH, OO0ECle4YnTh BO3MOXKHOCTb JalbHEHMIEro CaMOCTOATENIBHOTO OCBOEHUS
COBPEMEHHBIX METOJOB HEMPEPBHIBHOIO aHAU3a; PACUIMPUTH MATEeMAaTUYECKUH KPYroszop, MOJIHSATh
YPOBEHb MaTeMaTHUECKOW KyJIbTypbl 3a c4eT paboThl ¢ OOBEKTaMH OoJyiee BBICOKOTO YPOBHS
abcTpakiuu, 0 CPAaBHEHUIO C KOHEYHOMEPHBIM aHAJIU30M.

2. MecTto qucuuminnabl (MoayJsi) B crpykrype OITOII BO

B crpykrype OIIOII mucuumimaa «DyHKIMOHAIBHBIN aHAIN3» OTHOCUTCA K 4yacTh brioka 1
(b1.8.05), x wuyactu, QopMupyemMoii y4yaCTHUKaMH OOpa30BaTEeNbHBIX OTHOLIEHUH, OCHOBHOM
oOpasoBarenbHON mporpamMMbl 1o HampasieHuro mnoarotoBku 01.03.01 Maremaruka, npoduas
«Anrebdpa, TeOpHsl YMCe, MaTeMaTHYECKas JIOTUKA.

B pesynbrare ocBO€HMS NaHHOM NMCUUIUIMHBI, OJyYe€HHbIE 3HaAHUS OyAyT HEOOXOJUMBI Kak
MIPENLIECTBYIOLINE TIPU NU3YYEHUH JUCIUILINH!

— YpaBHEHHUS C YaCTHBIMH ITPOU3BOIHBIMH.

— HenokanbHble KpaeBble 3a7auil JUIsl MOJIEIbHBIX YPaBHEHUH MaTeMaTU4ecKonl OMOIOTHH.

— CriennanbHble (YHKIMH B 33/1a4aX MaTeMaTHUeCKON (U3HUKH.



3. TpeOoBaHusl K pe3yJibTaTaM OCBOEHM S TUCUUIIMHBI
B coBokymHOCTM ¢ JApYyrUMH JTUCHMIUIMHaMU Tnpoduis «Anredpa, TEOpUs UHUCEl,
MaTeMaTHyeckas JIOTUKa» JUcHUIUInHA «DyHKIMOHAIBHBIN aHaIu3» HampaslieHa Ha (OpMUpOBaHHE
cienyomux kommnereHuit B coorserctBun ¢ ®I'OC BO 3++ u OIIOII BO no HanmpaBieHuro
noarotoBku 01.03.01 — «kMaTtemaTtukay (ypoBeHb OakajiaBpuara):
IIKC-1. YMeHue SCHO U IMOHSTHO IMPEACTaBIATh MAaTEMATUYECKUE 3HAHUSA C YYETOM YPOBHS
ayJIUTOPHH.

Hnouxamopol 0ocmudcenus komnemenyuu IIKC-1:

IIKC-1.1. Criocoben ob6pabaTbiBaTh, aHATM3UPOBATH U OCYIIECTBIATH cOOp MHGPOpPMALUU IO
3aJJaHHOI TeMaTHKe.

IKC-1.2. Criocoben ¢hopMynHpoBaTh MaTEMaTHUECKUE 3HAHUS C YI€TOM YPOBHS CITyIIATEIIECH.

Tpebosanus k pezyriomamam 00yueHuUs:

—  3Hanue (QYHJAMCHTAJIBHBIX  pa3JeIOB MaTeMaTUKH (MaTEMaTHUYCCKUHM  aHAJIHU3,
AHATUTHYCCKYI0O TEOMETPHUIO, JMHECHHYIO anredpy, auddepeHuanbaple ypaBHEHUS, YHUCICHHBIC
METO/Ibl).

Toxazamensimu 0ceoeHust OUCYUNTIUHBL S6SEMC .

- yMeHue TPUMEHATh MATEMAaTUYECKUE METOJbl MNMPH PEIICHHH NPAKTUYECKUX 3a/a4 B
pohecCHOHATLHOM NeATeIhbHOCTH; TPUMEHSITh TEOPETUICCKHUE 3HAHUS TPU PEHICHUH MPAKTUYCCKUX
3ajad4,

- 61a0deHue KyIbTYpPOH MBINUICHUS, HaBBIKAMH PEIICHHUS IMPAKTUYCCKUX 3a]la4, HABBIKAMU
paboThl ¢ MareMaTHYeCKOW JIMTEpaTypod, MaTeMaTHYeCKMMH 3HAHMSIMU M METOJaMH,
MaTEMATHYECKUM ammaparoM, HEOOXOJUMBIM JUIsl JIOTUYECKOTO OCMBICIICHHST ©  00paboTKH
nHpopManuy B Ipo(heCcCHOHATLHOM eATSIIBHOCTH.

4. Copep:kaHue U CTPYKTYpPa AMCUMILINHBI

Taonuuya 1. Codepircanue oucyuniaunvl « OYHKYUOHATbHBLI AHATU3)

Kox
HaunmenoBan
Ne | HammeHnoBan KORTPOIHMPYeM ue
Coneprkanue pasjiena o
ue pasjena OLI€HOYHOI0
KOMIIETEHIINH
CpeacTBa
(unu ee yacTH)
1 2 3 4 5
1 | Beenenue. Bo3HukHOBEHNE (PYHKIIMOHAIBHOTO aHAJIN3a IIKC-1, Komnoxksuym
KaK CaMOCTOSATEIbHOTO pa3felia (X),
MaTEMaTHKH; COBPEMEHHOE PA3BUTHE PYOEKHBII
(YHKIIMOHAJIBHOTO aHAJIM3a U €T0 CBA3b C KOHTPOJIb
JIPYTUMH 00J1aCTAMU MaTeMaTHKH. (PK),
MHoecTBa, anredpa MHOXKECTB; CUETHBIE TECTUPOBAHUE
MHO’KECTBA M1 MHOXKECTBA MOIIIHOCTHU (T)
KOHTHHYYyMa.
2 | Metpuueckue | MeTpuk B KOHKDPETHBIX IPOCTpPaHCTBax [IKC-1, K, PK, T
MIPOCTPAHCTB | (IIPOCTpaHCTBA
a. C[a;b], C(k)[a;b], Lp[a;b]),
HEpPABEHCTBA l'enbaepa, Komm-
BbynskoBckoro, MuHKOBCKOro, HOpMa u
CKaJIsIpHOE MPOM3BEJCHHUE, XapaKTepu3alus
OTKPBITBIX W 3aMKHYTBIX MHOXECTB B
TEepMHUHaX CXOALINXCS
[OCJIEA0BATENBHOCTEH, SKBUBAJICHTHBIE
METPHKHY; MIOJIHBIE METpPUYECKUE




IIPOCTPAHCTBA, KPUTEPUH MIOJHOTHI (TeopemMa
0 BJIOXKEHHBIX, 3aMKHYTBIX u
CTATMBAIOIIMXCS Iapax), Teopema bopa,
TEOpeMa O IOMNOJHEHUHU; KOMIAKTHOCTh U

CEKBCHIIMAIbHAs KOMIIaKTHOCTb,
9KBUBAJICHTHOCTH CUETHOU u
CEKBCHIIMAJIbHOM KOMITAaKTHOCTH,

HEOOXOJUMBIE  YCJIOBHUS  KOMIAKTHOCTHU
(3aMKHYTOCTb, TOJIHOTA, OTPAHUYEHHOCTH),
BIIOJIHE  OrpPaHUYCHHBIE MHOXECTBA U
KpUTEpU  KOMHIakTHOcTH  Xaycaopda,
KPUTEPHI MPEIKOMIIAKTHOCTH B ([a,b] ¥ B

C ( X) , TIe X —KOMIIAKTHOE METPHYECKOe

IIPOCTPAaHCTBO (Teopembl Apuena u Apuena
- AckoiM); HenpepbIBHbIE U PABHOMEPHO
HETIPEPhIBHBIE OTOOPaKEHHSI METPHUECKUX
IPOCTPAHCTB, CKUMAIOIUE OTOOpPAKEHUs U
TeopeMa banaxa 0 CKUMAIOLIEH
OTOOpaKCHHH.

Tonosnoruuec
KO€e
MPOCTPAHCTB
0.

[loHsiTHE O TOMOJIOTrMYECKOM MPOCTPAHCTBE.
OcHOBHBIE TOHSTHUSI TONOJOTUH, TpPEeNl U
HEIPEPHIBHOCTH B TOMNOJIOTUYECKOM
MPOCTPAHCTBE, AKCUOMBI OTIEIMMOCTH U
CUYETHOCTH, cenapadesbHOCTb;
KOMIAKTHOCTbD: pasHble BU/IBI
KOMITAKTHOCTH, KpPUTEPUH KOMIAKTHOCTH,
CBSI3aHHBII c LEHTPUPOBAHHBIMU
MHOXecTBaMu. Teopusi wmepsl. Teopema
Jlebera o mpogomxkeHuu Mepsl. M3mMepumbie
¢byakuun. CpoiictBa. CXOIUMOCTH TOYTH
Bcroay. Teopema Eroposa /[.®. cxonumocTs
Mo Mepe. Hurerpan JleGeraro OCHOBHBIE
cBoiictBa. Teopema 00  abcomroTHOU
HENPEPBIBHOCTU HHTerpasia Jlebera.
IlpenenpHblld  TEpexox  IOJ  3HAKOM
unrerpana Jlebera. CpaBHeHHE HWHTErpasa
JleGera u unrterpana Pumana.

[IKC-1,

K,PK, T

JInHnelnbIe
TOIIOJIOTHYEC
KHe 1
HOPMHUPOBAH
HEIE
MIPOCTPAHCTB
a.

JIvHeiHbIE TOMOJOTMYECKHE MPOCTPAHCTBA,
WHBAapHAHTHOCTh OTKPBITOCTH MHOXKECTBA
OTHOCHUTCIIGHO  OTepaluii  CIOXEHUS U
YMHOXEHHUS Ha CKalisip, MOTJIOMIAIOIINe
MHOXECTBA, TOMNOJOIrusd KOHCYHOMCPHOT'O
OTJIETUMOTO HOPMHPOBAHHOTO
IPOCTPAHCTBA; HOPMHPOBAaHHBIE u
€BKIIUJIOBBl TPOCTPAHCTBA, KaK JUHEHHBIC
TOTIOJIOTUYECKHE MPOCTPAHCTBA, TOMOJOTHS
KOHEYHOMEPHBIX HOPMHUPOBAHHBIX
IIPOCTPAHCTB, KPUTEPUH HOPMHPYEMOCTH
JUHEHHBIX TOMOJOTHYECKHX MPOCTPAHCTB
(reopema A.H. Konmoroposa); BBITTYKJIbIE U
a6COJIIOTHO BBIITYKJIBIC MHOXCECTBA,
MOJIYHOPMBI U (YHKIIMOHAT MUHKOBCKOTO,
JIOKAJIbHO BBINYKJIBIE IIPOCTPAHCTBA, BUJI

[IKC-1,

K,PK, T




€AMHUYHOIO 1Iapa B KOHEYHOMEPHOM
HOPMHMPOBAaHHOM  IIPOCTPAHCTBE;  JieMMa
Pucca 0 HOYTH NEpIEeHIUKYIISpE,
HEKOMITAKTHOCTh ~ €IMHUYHOIO IIapa B
0ECKOHEYHOMEPHOM HOPMHUPOBAHHOM
IIPOCTPAHCTBE, HAJIWYUE IIOJTHOW CUETHOM
CHCTEMBI B cernapaOebHOM
0EeCKOHEYHOMEPHOM HOPMHUPOBAHHOM
IIPOCTPAHCTBE; Pl B HOPMUPOBAHHBIX
MPOCTPAHCTBAX u 0aHaxOBBIX
MIPOCTPAHCTBAX, €BKIUAOBBI U TUIHLOEPTOBBI
MPOCTPAHCTBA, HAINYHE CUYETHOM
OPTOHOPMHMPOBAHHOM TOJHOM CHUCTEMBI B
cenapadebHOM 0ECKOHEYHOMEPHOM
€BKJIMJIOBOM IpocTpaHcTBe; psin  Dypse,
IKCTPEMAIILHOE CBOMCTBO YaCTUYHBIX CYMM
pana  ®Dypee, HepaBeHCTBO  beccens,
cxomuMocTh psina dypee B TUIHOEpPTOBOM
npoctpaHcTBe, Teopema Pucca-®uiepa,
paBenctBo  IlapceBans, 3amMKHYTBIE U
TOTaJIbHBIE CUCTEMBI; KpUTepuit
3aMKHYTOCTH CHCTEMBI B THJIBOEPTOBOM
MPOCTPAHCTBE, Hajauuue He Oosiee ueMm
CUYETHOTO OPTOHOPMHUPOBAHHOrO 0a3uca B
cenapabeslbHOM €BKIUI0OBOM IPOCTPAHCTBE,
OpPTOTrOHAJILHOE JIOTIOJHEHUE, Pa3JIoKEHUE
TWIIBOEPTOBOTO  MPOCTPAHCTBA B MPAMYIO
CyMMY MOINPOCTPAHCTB, CYIIECTBOBAHUE
OPTOTOHAJIBHOW  NpPOEKIMM Ha  Jroboe

HOANPOCTPAHCTBO B THJIbOEPTOBOM
IIPOCTPAHCTBE.
JInnelinpie Kpurepun  HEnpepeIBHOCTH  JIMHEHHOTO [IKC-1, K, PK, T
OIEpaTopsl U | OIeparopa B HOPMHUPOBAHHOM
JIMHEWHBIE IIPOCTPAHCTBE, HOpMa JIMHEHHOT O
(GYHKIMOHAT | OrpaHMYEHHOT'O OllepaTopa, HOPMUPOBAHHOE
Bl B IIPOCTPAHCTBO JIMHEWHBIX OrPaHUYECHHBIX
HOPMHUPOBAaH | OIIEpaTOPOB, pPaBHOMEpPHas M IOTOYEUYHAs
HOM CXOJMMOCTb, 6aHAXOBOCTh HOPMHUPOBAHHOTO
IIPOCTPAHCTB | MPOCTPAHCTBA JIMHEMHOIO OrPAHUYEHHOIO
e. omneparopa; MIPUHIIUI pPaBHOMEpHOU
OTPaHUYEHHOCTH (Teopema banaxa-
[Ireitaraysa) 51 €ro CIICJICTBUS;
COIPSIKEHHOE IIPOCTPAHCTBO,
T€OMETPUUYECKUI CMBICI HOPMBI JIMHEHHOTO
HEIPEPBIBHOTO ¢yHKIIMOHANA,

CONPsDKCHHBIC IPOCTPAHCTBA K [ 'L C,Cy U

TrIIbOEPTOBBI MPOCTPAHCTBA; TeopemMa XaHa-
banaxa 0 OpONOMKEHUMH  JTUHEUHOTO
dbyHKIIMOHAA u ee CIICICTBUSI,
JIOTIOJIHIEMOCTh KOHEYHOMEPHBIX
MOJIPOCTPAHCTB, TEOPEMBI OTIEIUMOCTH
BBIMTYKIIBIX MHOXKECTB; cllabasi CXOANMOCTh B
HOPMHUPOBAHHOM HPOCTPAHCTBE, KPUTEPUI




ci1a0oi CXOOMMOCTH, ciiadasi CXOIMMOCTHL B

[,, ceoiictea  cmabo  cxomsmmxcs
[IOCJIENOBATEILHOCTEH, ciabas u ciabas
CXOJIMMOCTH B COTPSKCHHOM IPOCTPAHCTRBE,
ciabasi  CEKBEHIMAbHAs ~ KOMIAKTHOCTh
3aMKHYTOTO  Iapa B  CONPSHKCHHOM
MIPOCTPAHCTBE, TeopeMa Masypa;
COIIPSDKEHHBIN OIEpaTop H €ro HopMma,
9KBUBAJICHTHOCTH HCIIPCPBIBHOCTU
JUHEWHOTO  OmepaTopa CEKBEHIIMAIbHOM
CWJIBHO-CITa00M u ci1abo-cmaboit
HETIPEPBIBHOCTH, JBKIBI  COMPSDKCHHBIH
omepatop;  OoOpaTHBIHA K  JIMHEHHOMY
oIeparopy, COOTHOIIEHHE HOPM HCXOJIHOTO
ormeparopa U OOpaTHOTO K HEMY, T€OPEMBI
banaxa 00 OTKpPBITOM OTOOpaKEHHUH, O
HETPEPHIBHOCTH OOpaTHOTO oOIeparopa, O
3aMKHYTOM Tpaduke, O HENPEPhIBHOCTH
oreparopa MPOCKTUPOBAHHS, JEMMa O
TPOIKe, CBSI3b MEXKIY sIIpaMH U 0Opa3amu
CONPSKCHHBIX  OIICPATOPOB;, AOCTATOYHBIC
YCIOBHS ~ HENPEPBIBHOM  0OpaTUMOCTH
JMHEMHOTO  OTPAaHUYECHHOTO  OIMeparopa,
oOpaTHBI  OmMepaTop K CONPSDKEHHOMY;
PE30JIbBEHTHOE MHOXECTBO, PE30JIbBCHTA U
€e TPEACTaBJICHUE, CIICKTP U COOCTBCHHBIC

3HAYEHUS JIMHEWHOT O omneparopa,
KOMITAKTHOCTh CHeKTpa JMHENHHOT O
OTPAaHUYEHHOTIO  ONEpaTopa, KOMIAKTHBIE
JUHEWHBIE  OINEpaTopbl,  PaBHOMEPHBIN
npenen KOMITAKTHOT O JIMHEWHOTO
omneparopa, JOCTAaTOYHBIE YCIIOBHS

KOMIIAKTHOCTH  JIMHEWHBIX  OIEpaTopoB,
KOMIIAKTHBIM  JIMHEWHBIX  ONEparop B
pedraeKCUBHBIX IIPOCTPAHCTBAX,
KOMIIaKTHOCTb COIPSDKEHHOTO olleparopa K
KOMIIAKTHOMY  JIMHEHHOMY  OIeparopy
(Teopema Hlaynepa), TeopeMa 0
pa3MEepHOCTH sJipa U 3aMKHYTOCTH 00pasa u
orepaTtopa

(A~ A1) (A — komnaxmuviii muneiinviii onepamop) »
CIIEKTp KOMIIaKTHOTO JMHENHOTO
omneparopa; Teopust Pucca-®umepa
(reopembl ~ ®penrosbMa,  MOHATHE 00
orieparopa); KOMITaKTHBIE "
CaMOCONPSKEHHBIE JIMHEHHBIE ONEPATOPHI B
TMIbOEPTOBOM  TPOCTPAHCTBE,  CIEKTP
CaMOCONPSKEHHOTO JUHENHOTO
OTPaHUYEHHOTO OIepaTopa B TMILOEPTOBOM
IIPOCTPAHCTBE, HOPMAa CaMOCOIPSKECHHOIO
JMHEMHOIO0 OrpaHMYEHHOIO OIepaTropa B
THIHOEPTOBOM MIPOCTPAHCTBE,
CYIIECTBOBAaHME COOCTBEHHBIX YHCENI Yy




KOMITAKTHOTO CaMOCOMPSIKEHHOTO
JUHEHHOTO omeparopa, Teopema [ mibpbepra
— HImuara; (QyHKIMOHAIBHOE HCYHCICHUE
CaMOCONPSIKEHHBIX OIIepaToOpOB;
IpUBEICHUE OIIEpaTopa K BUAY YMHOXKECHUS
Ha (QYHKIUIO; CHEKTpalibHas TeopeMma;
HCOTpaHUYCHHBIC CaMOCOITPSAKCHHBIC
OIIepaTOPBI; IPUMEDPHI.

NHTerpanbHsl
€ YpaBHECHHUS.

NnTterpanbHble onepaTopsl B Cla;b| U L,[a:b]s
ux KOMITAKTHOCTB; WHTErpAJIbHbIE
ypaBHeHuss @penronemMa u  BombTeppa,
YCIIOBHSI PAa3pelIMMOCTH 3TUX YpPAaBHEHUH,
C)KMMAaEeMOCTh HEKOTpOM CTEIEHU
MHTErpajibHOrO omnepatopa BoabeTeppa c
OTPAaHUYEHHBIM  SIIPOM;  HMCIOJIb30BAHUE
teopembl ['mipbepra — Illmuara nmos
HaxXOXJIEHUS  PEHICHUH  MHTErpajbHOTO
YpaBHEHUSI, HaX0XKJICHUE s/Ipa Pe30JbBEHTHI
K MHTErpajJbHOMY OIIEpaToOpy; CBEAEHUE
UHTETPAJIbHBIX ~ yYPaBHEHHH K  CHCTEME
JUHEHHBIX anreOpanyeckux ypaBHEHUH K
OOBIKHOBCHHBIM i epeHIaTbHBIM
YpaBHEHUSM.

[IKC-1,

K,PK, T

IIpocTpancTB
a Cobonesa u
000011IEHHBIE

GyHKIUH.

[Ipumenenue Teopembr ['mipbepra —
[IIMuaTa K PELICHUIO YPAaBHEHUH B YaCTHBIX
Ipou3BOJHBIX, 3anada lltypma—JInysumis,
TeopemMa Jlakca—Musnbrpana " ee
IIPUMEHEHNE K JI0Ka3aTeNIbCTBY
pa3pemIMMOCTH  YPaBHEHHH B  YacCTHBIX
NpOM3BOJHBIX; mpocTpaHcTBa ColoeBa,
XapakTepHu3aius 0000MIEHHBIX
IIPOU3BOJHBIX, TEOpeMa O KOMIIAKTHOM
BROKeHUH H,(a;b) B C[a;b]; TPOCTpaHCTBO
OCHOBHBIX (yHKLUH D, mpuMepbl OCHOBHBIX
byHKIMH, cpe3atoniye QyHKIUY, MJIOTHOCTD
D(Q) B L,(Q), CXOXUMOCTE B IPOCTPAHCTBE
D, HENIPEPBIBHOCTH OIIEPaTOpPOB
nuddepeHIpoBaHus, YMHOXECHHUS U
JUHENHOM 3aMeHbl IiepeMeHon B D
OPOCTPAHCTBO  OOOOIIEHHBIX  (PYHKIHIA
(pacnpenenenuit) D', perynspHele U
CUHTYIIIpHBIE ~ O0OOmIIeHHbIE  (PYHKLINH,

CXOAUMOCTh B MIPOCTPAHCTBE D',
HENPEPHIBHOCTD OTIepaTopoB
mubdepeHIMpoBaHUST U YMHOXKEHHUS (Ha
OECKOHEUHO mudhepeHIIpyeMyIo
dyukumo) B D’; npoGrema yMHOMXKeHUS
0000meHHpIx  (QyHKUIUN,  OecKOHeuHas
nudepeHIpyeMOCTh 0000IIEHHBIX
¢yHKUMH, HanmM4YMe TepBOOOpazHOW Y
0000IICHHBIX GbyHKIHH,

nuddepeHnnansHple  ypaBHeHHs B D’
JIOKaJIbHBIE CBOMCTBA 00001IIeHHBIX

[IKC-1,

K,PK, T




GyHKIHH, HOCHUTEID 0000IIIEHHBIX
byHKIHH, CBEpTKa OCHOBHOM "
00001eHHOM (QYHKIHIA, CBOHCTBA CBEPTKU;
byHIaMeHTabHOE pelieHne
TuQepeHIaIbLHOrO ONepaTopa B YaCTHBIX
MIPOU3BOIHBIX c MTOCTOSTHHBIMHU
Kod¢duLImeHTaMH; TPOCTPAaHCTBA S OBICTPO
yObBatonux GQyHKIUA u S " MemieHHO
pacTymmx pacrpeleieHui, MpPOCTPaHCTBA
EuE.

8 | OneMeHTHI
muddepennn
aJbHOTO
HCYHCJICHMS B
JIMHEMHBIX
HOPMHPOBaH
HBIX
MIPOCTPAHCTB
ax.

CunpHast (mo @pemie) u crnadas (mo [ato)
nudepeHIMPYEeMOCTh  OTOOpaKeHU B
BanaxoBom npoctpancTse, nuddepeHnuast
O®pemie u ['aTo, CBSI3b MEXKIY CHIBHOH M
ciaboit muddepeHnupyeMocToio, Gopmyna
KOHEYHBIX  MpHUpAILEHUI; HEoO0Xoaumoe
yCIIOBHE JIOKaJILHOTO IKCTpEMyMa
BEIIIECTBCHHOM muddepeHpyeMoin
¢yuknuun B baHaxoBoM IpOCTpaHCTBE,
KJIAaCCMYECKHe  3a7aud  BapUalMOHHOTO

UCYUCIICHUS; ypaBHEHUE Diinepa;
HOJMJIMHEHHbIE 0TOOpaXKeHMS,
mudepeHIMPYEMOCTb,  MPOW3BOJHBIC U
Qg depeHmabl BBICHIMX MOPSKOB
oToOpaxeHui! B baHaxoBoM mpoCTpaHCTBE,
CUMMETPUYHOCTh oreparopa BTOpOH
MIPOU3BOTHOM, dbopmyna Tetnopa,
JIOCTaTOYHBIE yCIOBUS CTPOroro

JOKaJBbHOTO OKCTPEMyMa  BEIIECTBEHHOM
muddepentmpyemoit pyHkuu B banaxoBom
npocTpaHcTBe, ycioBus JlexaHmpa |
SxoOu; TeopemMa O HEIBHOH (yHKIHUH,
YCIOBHBIN 3KCTPEMYM BEIIECTBEHHOMN
muddepentmpyemoit pynkuu B banaxosom
OPOCTPAHCTBE W METOJ  MHOMKHUTEIEH
Jlarpanxa.

[IKC-1,

K,PK, T

B epage 5 npusooamca nnanupyemvie gpopmor mexkyueco konmpoas: konnokeuym (K), pybeosicrulil
kowmpoaw (PK), mecmuposanue (T).

OO61ast TpyI0EMKOCTh TUCIUIUTHHBI COCTaBIsieT 4 3aueTHbIe enuHuIlbl (144 yacoB)

Taénuya 2. Cmpykmypa oucuyuniunl

Tpynoémkoctb, yachl
Buna patdorsi
6 cemecTp Bcero:
O0mas Tpya0éMKoCTh (B Yacax) 144 144
KounraktHasi pabora (B yacax): 60 60
Jlexmum (J1) 30 30
[Ipaktuueckue 3ausarus (I113) 30 30
CamocrosiTesibHas padora (B 4acax), B 84 84

10




TOM YHUCJ/IC KOHTAKTHadA paﬁoTa:

Kontponbras padota (K)

6

6

CaMocTOSTEIIBEHOS HU3Yy4YCHUC Pa3saciioB

69

69

Kypcogas pabora (KP) He nmpenycmoTpena He mpexycmo-
TpeHa

Kypcogoii mpoekt (KIT) He npenycmotpen He npenycmo-
TpeH

IToaroroska u MPOXOXKJICHUE 9 9

MIPOMEKYTOUYHOM aTTECTALNU

Bua npoMekyTo4HOi aTTecTannu 3auér 3auér

11




Tabauua 3. Jlekyuonmvle 3aHamun

Tema

Beenenne. Bo3nukHOBeHHE (PYHKIIMOHAIBHOTO aHAIN3a, KAK CAMOCTOSITEILHOTO pa3/iena
mareMaTHKu. COBpeMEHHOE pa3BUTHE (YHKLIMOHAIBHOTO aHAIN3a U €r0 CBA3b C IPYTUMHU
00acTAMHI MaTeMaTuKu. [lens u 3a0ayu usyyeHus: memsl — PaCKpbITb OCHOBHBIE TIOHATHS
TE€OpHH (PYHKIIMOHAJIILHOI'O aHAJIN3a.

MmuosxecrtBa. Anredpa MHOKeCTB. CUeTHBIE MHOKECTBA M MHOKECTBA MOIITHOCTH KOHTHHYYMA.
DyHKIUOHATBHAS 3aBUCUMOCTh. [IpocTpancTBO. YHopsaoueHHOCTh. [ens u 3a0auu uzyueHus
memvl — TPUMEHUTh OCHOBBI alreOpbl MHOXKECTB K CUETHBIM MHOKECTBaM, BBECTH TOHSITHE
MIPOCTPAHCTBA.

Cucrembl MHOXkecTB. CHCTEMbl MHOXECTB M 0TOOpakeHMs. Koablio MHOXKECTB, MOJIYKOJIBLIO
MHOXXECTB. O — anrebpa MHOXECTB. [{env u 3aoauu usyuenus memvl — U3yUEHUE CHCTEM

MHOXECTB U UX OTO6pa)KeHI/II71, BBeJgeHue O — anre6pbl MHOXKECTB.

Merpuueckne npocrtpancTBa. IIpumepsl. HepaBencrBa I'enpnepa m MunkoBckoro. [lens u
3a0auu uszyyeHusi memvl — BBEICHUE MTOHATUS METPUUYECKOIO NIPOCTPAHCTBA, CBOMCTB U METPUK
OCHOBHBIX IPOCTPAHCTB.

HenpeppiBHble OTOOpa)K€HUS METPUUYECKUX MpocTpaHcTB. [IpenenpHble TOYKH. 3aMbIKaHUE.
[TnotHeie MHOXkecTBa. OTKPBITBIE U 3aMKHYTbIE MHOXeCTBa. [lenv, 3a0auu usyuenus memvl —
MOHSITHSI HETIPEPHIBHOTO OTOOPAYKEHUS MPEIEIbHBIX TOUEK, OTKPHITHIX M 3aMKHYTHIX MHOKECTB.

[TnoTHBIE MeTpUYECKUE NPOCTpaHCTBA. Teopembl O BIOKEHHBIX HIapax u bapa. Lenv u 3adauu
U3yyeHus memvl — BBEJICHHMS IOHATUS IUIOTHOIO MHOXKECTBA M €ro IpHUMEHEHHE B
(YHKIIMOHAJILHOM aHaJIM3E.

[TpuHIMI CKUMAIOIIUX OTOOpaKEHUH H ero npuMeHeHue. HVHTerpanbHble YpaBHEHHS
Boasreppa u ®penronema. [lenv u 3a0auu u3yyeHuss membl — TPUHLMIT CHKUMAIOLINX
0TOOpaXEHHI U ero NpUMEHEHHUE NPU PeIICHUN UHTETPaJIbHbIX YPaBHEHHIA.

Tononoruueckue IMPpOCTpPAaHCTBA. KoMnakTHOCTE B MCTPUUICCKHUX IMPOCTPAHCTBAX.
KoMmakTHOCTh M IIOJIHAS OIrpaHUYCHHOCTD. Ueflb u 3a0avu uszyuerHust memvl — BBCICHUC
MMOHATHS KOMHAKTHOCTHU M ITOJIHOM OIpaHUYCHHOCTH. I[OKaSaTeJ'II)CTBO OCHOBHBLIX TCOPEM.

Teopus Mepsl. BHemnss Mepa. [IpogomkeHre Mephl ¢ IOJMYKOJIbIa Ha IPOXO0KIEHHOE KOJIBIIO.
Teopema Jlebera o nmpopomkeHun Mepsl. Llens u 3a0ayu uzyuenus memvl — BBEACHUE TTOHATUS
Mepbl ¥ TeopeMbl Jlebera o mpoJoJIKEHUH MEpBHI.

10

Wsmepumblie ¢yHkimu. OmnpeneneHue U OCHOBHBIE CBOHCTBAa. CXOAMMOCTH MOYTH BCIOAY.
Teopema Eroposa J{.®. CxomumocTts 1o Mmepe. [lenv u 3a0auu usyuenus: memvl — BBEJCHUE
MOHSITHS U3MEPUMBIX (DYHKITUHN, UX CBOWCTBA, MPUMEHEHHUE.

11

Nurerpan Jlebera. OcHoBHBIE cBOMCcTBa. Teopema 00 abCOMIOTHON HEMPEPHIBHOCTH MHTErpasia
JleGera. [lenv u 3a0auu usyuenuss memvl — U3ydyeHHe HHTerpana JleGera m ero cBOICTB.
JlokazaTenbCcTBO TeoOpeMbl 00 a0COFOTHOM HEMPEPHIBHOCTH HHTErpasa Jlebera.

12

[IpenenpHbi mepexon moxa 3HakoM uHTerpana Jlebera. Teopemsr JleGera, JleBu, ®Darty.
CpaBaenune unHterpana Jlebera m Pumana. []env u 3a0auu u3yuenus memvi — TPENETbHBIN
nepexoj MmoJi 3HakoM MHTerpaia Jlebera u ero mpuMeHHeHHe, cpaBHEHUE HHTerpana Jlebera u
Pumana.

13

Henpenenbuslit uaterpan Jlebera. @yHKMu ¢ orpaHMueHHBIM H3MeHeHneM. Teopema Pajgona —
Huxonuma. [env, 3a0auu uzyuenus memvl — NOHATUE (PYHKIUH C OTPAHUYEHHBIM U3MEHEHHEM.

14

Wuterpan Crunsreca. Mepa Ctunbreca. [Ipsmoe npoussenenue mep. Teopema OyouHa. [ens u
3a0avyu uzyuenus memvl — Mepa CTuibTeca M mpsiMoe npousBereHue mep. JlokazaTenbcTBO
teopeMbl DyOuHa.

15

Jlunelinple mpocTpaHcTBa Ha (YHKIHMOHANBL. baHaxoBBI MPOCTpaHCTBA. EBKIMIOBHI
pOoCTpaHcTBa. [lens u 3a0auu uzyuenus memvl — BBEACHHUE MOHSATHUS JIMHEHHBIX TIPOCTPAHCTB,
banaxoBrix u EBKINIOBBIX.

16

JIuHeitHple omepaTopbl HENMPEPBIBHOCTH W OrpaHUYEeHHOCTh. Hopma omeparopa. Cymma u
IIPOU3BENIEHUE ONepaTopoB. [lenv u 3a0auu u3yyeHusi membl — BBEJIEHUE TOHATHS HOPMBI U

12



| HOPMHPOBAHHBIX IIPOCTPAHCTE.
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17

Ob6parnbie omneparopsl. Teopembl 00 obpaTHOM omeparope. CriekTp orneparopa. PezonbBeHTa.
Llenv u 3a0auu u3yuenuss memvl — BBEICHHE MOHATHS OOpaTHOrO ormepaTopa, CHEKTpa Hu
PE30JIBBEHTHI s1/pa.

18

ConpspkeHHOEe  TPOCTpaHCTBO. PeduiekcuBHble mpocTpaHcTBa. CuHilbHAs TOIOJIOTHUS B
COIIPSDKEHHOM TPOCTpaHcTBe. [lens u 3adauu uzyuenus memvl — ONPEHACICHHUS TMOHATHN
COMPSKEHHOT0 U Pe(IEKCHBHOTO NPOCTPAHCTB.

19

Conpspkennble  omneparopbl. ConpsbkeHHBIH  ONEpaTop B €BKJIMJIOBOM  IPOCTPAHCTBE.
CaMoconpsKEHHBIE OIIEpaTopsl. Y HUTAPHBIE ONIEPaTOPBHI.

Kommaktaeie onepatopsl. Onpenenenne 1 npuMepbl KOMIAKTHBIX onepaTtopoB. CoOCTBEHHBIE
3HA4YEHUsl KOMIIAKTHOIO oneparopa. [lenv u 3a0ayu u3yuenus memvl — OCHOBHBIE OIEPaTOPhI B
EBKIIMI0BOM IPOCTPAHCTBE M UX IPUIIOKEHUS.

20

[Tonsatue 00 wunHmexkce. Teopema @penronsma. Ilpumepsl HCIONIB30BaHUS  TEOPEMBbI
Opearonsma: 3agada lltypma-JlnyBuiuia, Teopus MOTEHIMANA, HHICKC TU(PEpEeHIHaTIBHOTO
oreparopa.

Pacmmpenue nousitus ¢pynkuuu. [IpocrpanctBo ocHOBHBIX (yHKIMNA. O000IEHHBIE ()YHKITHH.
HeiictBust Han o0o0OmIeHHBIMU (QyHKUMSAMH. [Jens u 3a0ayu usyveHus membl — BBEACHHE
noHATUS coOcTBeHHBIX (yHKumi. 3amxaga Ltypma-JlnyBums.

21

Huddepenunansupie  ypaBHEHHS B  Kiacce 0000meHHbIX  ¢GyHKiui. KomrmiekcHbie
00o00mIeHHbIe GYHKIINH, 0000eHHbIE (DYHKIIMHA HA OKPYKHOCTH.

I'mne6epToBo mpoctpancTBo. CkansipHoe npoussenenue. Hepasenctso Komm— BynsikoBckoro—
HIBapua. ferv u 3a0auu uzyuenus memvl — BBEIEHHE HOHATHS 0000IMIEHHOW (QYHKIUU U
JICHCTBUS HAJl HUMHU.

22

Optoronanbueie cuctembl. HepaBenctBo beccensa. basucel. ['mnpbeproBa pa3penimMocTb.
Teopema 00 wu3zomoppusme. OproroHanbHoe fomoiHenue. OOWMI BHA JIMHEHHOTO
(GyHKIMOHAaNA.

Crnexktp DpMHUTOBA U YHUTApPHOTO onepaTopa. Teopema ['miapbepTa 0 KOMIAKTHBIX 3PMHUTOBBIX
onepatopax. [lenv u 3a0auu usyyenus memvl — BBEJIEHUE MOHITHUS YHUTApHOTO orepaTopa U
€ro IPUMEHEHHUE.

23

Psanpr @ypee. JlocTarounble yeinoBus cXoquMocTh pana Oypee B Touke. Y CIIOBHS paBHOMEPHOI
cxogumoctu psaga dypee. HMurerpan @Dyppe. OcHoBHasg Tteopema. Hurerpan @ypse B
KOMIUIEKCHOU hopme. [lenv u 3a0auu uzyuenus memvl — u3ydeHue psjioB Oypbe.

24

[TpeoOpaszoBanue Pypre u popmyna obparienusi. OcCHOBHbIE cBOIcTBa mpeoOpa3zoBaHus Pypbe.
Ceeprka ¢ynkuun. [Tpeobpaszosanne ®ypbe B mpoctpanctso L, (— OO,OO). ITpeoOpa3oBanue

Jlanmaca. OmpeneneHue W OCHOBHBIE cBolcTBa. l[lpumenenue mnpeoOpazoBanus Jlammaca.
[IpeoOpazoBanne @Dypbe 0000meHHBIX (GyHKIUN. [lenv u 3a0auu  uzyyeHus memvl —

npuMeHenue npeobdpasosannii @ypee u Jlamaca B npoctpanctso L, (— o, OO).

25

JluneiiHble uHTErpajbHble ypaBHEHHS. OCHOBHBIE OINpeAeNeHUs. 3ajaud, NPUBOASIINE K
UHTETPAIIbHBIM ~ ypaBHEHUsAM. VHTerpaneHblii onepatop @penroinpma. VYpaBHEHHsSI C
cummeTpuyeckuM siipom. Teopembr @penronabma A ob1iero cinydas ypaBHeHus @penroiabma.
WHTerpanbHble ypaBHEHHs C SAPOM, MMEIOLIIUM Cl1a0yl0 OCOOEHHOCTh. XapakTep pelieHus
MHTETPAIILHOTO ypaBHEHUS. [lenv u 3a0auu uzyueHuss memvl — WHTETpajbHbIE ypaBHEHUS U
3a/1a4¥ IPUBOJSILINE K HUM.

26

VpaBHenuss Bonbreppa. VHTerpaneHble ypaBHEHMs, cojJepxKaimipe mapaMerp. Meton
Opearonsma. uddepenHunpoanue B JUHEHHbIX mpocTpaHcTBax. CuibHbBIN nuddepenual.
Cnabwiii quddepennman. duddepenunpyemsie dyakunonansl. Gopmyna Teitnopa. Teopema o
HEsIBHON (DYHKIIMM U HEKOTOpHIE ee MpuMeHeHus. Bropoit ¢pyHkunonan. JlocraTouHble YCIOBUS
sKkcTpemMyMa (GyHKIMOHANA. [leny u 3a0auu uzyuenuss memvl — WHTETPAJIbHBIE YpaBHEHUS U
METO/Ibl UX PELICHHUS.
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Taonuya 4. llpakmuueckue 3anamus

Ne Tema
1 | Anre6pa mHOXecTB. CuéTHBIE MHOKECTBA. MOITHOCTH MHOXKECTBA.
DyHKIHMOHAIbHAS 3aBUCUMOCTB. [IpocTpaHcTBO. YIOPSAOUEHHOCTD.
2 | Merpuueckue npoctpanctBa. HepaBenctso I'enbnepa—Munkosckoro. Cxonumocts. [lonHoTa.
3 | HenpepriBHBIE OTOOpa)K€HUSI METPHUUECKUX MpOocTpaHcTB. llpenenbHble TOYKU. 3aMbIKaHHE.
ITnoTHele MHOXKECTBA. OTKPBITHIE U 3aMKHYThIE MHOKECTBA.
4 | ITpuHIUIT CKUMAIOIIHUX OTOOpaKeHUH U ero npuMeHeHus. MiaTerpansHbie ypaBHeHUs1 BonbTeppa
u @penrosbma.
KoMmakTHbIE MHOKECTBA B METPUYECKUX ITPOCTPAHCTBAX.
6 | Teopus mepsl. Buemnsist mepa. Teopema JleGera o mpogoKEeHUN MEpHI.
Usmepumbie ¢ynkiuu. OnpeneneHue W OCHOBHbIE CBoiicTBa. (CXOIMMOCTh TOYTH BCHOAY.
CX0auMocCTh 0 Mepe.
7 | Unrerpan JleGera. OcHoBHBIe cBolicTBa. CpaBHeHue wuHTerpana Jlebera u Pumana.
Heonpenenennslii narerpan Jlebera.
8 | HopmupoBanusie u baHaxoBbl IpOCTpaHCTBA.
9 | JIuneitnble omnepaTtopsl. HempepreiBHOCTE M orpaHuueHHocTb. Hopma omeparopa. Cymma u
npousBeieHrne oneparopos. [IpocTpaHCTBO TMHENHBIX OrPAHUYEHHBIX ONEPaTOPOB.
10 | O6patusie onepaTopsl. CriekTp onepaTtopa. Pe3onbpBeHTa.
11 | CompsixeHHOE IPOCTPaHCTBO. PediekcuBHOE MPOCTPAHCTBO.
CornpsiKEHHbIE ONIEPaTOPHI.
12 | Kommnaktaeie omeparopsl. OmpeneneHust U npumepbl. COOCTBEHHBIE 3HAYEHUS KOMITAKTHOTO
oreparopa.
13 | Ilonstue 06 wuHaekce. Teopema @pearonsma. 3amada [rypma-JInysumns. Wunpexc
JuddepeHIMaIbHOro onepaTopa.
14 | O606mennsie pyHkuuu. JlericTBus Hax 0000meHHbIMU GyHKIUAMH. J[Y B Kitacce 0000IIEeHHBIX
(G YHKIHIA.
15 | I'unpbeproBel mpoctpaHcTBa. CamocomnpsikeHHble oneparopbl. CHIEKTp caMOCOIpPSHKEHHOTO
oreparopa.
16 | Pager @ypre. JlocTaTouHble YCIOBUS CXOIUMOCTH psana Oypre B TOUKE. Y CJIOBUS paBHOMEPHOU
cxoaumoctu pana Pypse. Materpan @ypwe. MHTErpangbHble Ipeodpa3oBaHusl.
17 | MaterpansHele ypaBHeHHs Bonbreppa. MHTerpaibHble ypaBHEHUs, COEpIKalUe IapaMmerp.
Meron @pearonbma.
18 | NnaTerpanbHbie ypaBHeHUs Ppearonbma. Pe3onbBeHTa HHTErpanbHOro ypaBHeHuss Opearonbma.
19 | DnemenTs! quddepeHTaATBHOTO HCUnCcaeHUsT baHaXxOBBIX MPOCTPAHCTB.
20 | Teopembl 0 HesiBHOW (yHKuuu. Bropoit ¢yHkunonan. J[ocTaTodHble yCIOBHS IKCTpeMyMa
¢dyHKIMOHANA.
Tabnuua 5. /labopamopnuie pabomsl — e npedycmompeHrvl
Tabauya 6. Camocmoamenvhnoe usyuenue pazoenoe OUCYUnIuHbl
Ne
i Bonpochl, BBIHOCHMBbIE HA CAMOCTOSITEIbHOE H3yUeHHe

Mertpuueckre npoCcTpaHCTBa:
kputepuii peakommnaktHoctd B C [a,b] us C (X ) , Tie X —KOMITaKTHOE METPHYECKOE

MPOCTPaHCTBO (TeopeMbl Apriena u Apiena-ACKOiM), HENpepbiBHBIE W PaBHOMEPHO
HEMPEPBIBHBIE OTOOpPaKEHHUS METPUYECKUX MPOCTPAHCTB, CKUMAIOIINE OTOOPAKEHUS U
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tTeopema baHaxa o cxumaronie 0ToOpakeHHH.

2. Tonosornyeckoe NpoCTPaHCTBO:
pa3Hble BHJIbl KOMIIAKTHOCTH, KPUTEPUH KOMIAKTHOCTH, CBSA3aHHBIA C LIEHTPUPOBAHHBIMU
MHOKECTBAMHU.

3. psan @ypbe, HepaBeHCTBO beccenst, cxoaumocTs psina @ypbe B rusibOEpTOBOM IMPOCTPAHCTBE,
teopeMa Pucca-®uiiepa.

4. JIuHeiiHbIe OnepaToOphl U JMHEHHBIE (YHKIMOHATIB B HOPMUPOBAHHOM IPOCTPAHCTBE:

CIEKTP CaMOCONPSKEHHOI'O JIMHEHHOr0 OrpaHUYEHHOro oIleparopa B TIUIbOEPTOBOM
MIPOCTPAHCTBE, HOpPMa CAMOCOMNPSDKEHHOTO JIMHEWHOrO OrpaHMYEHHOTO OIepaTropa B
TMJIbOEPTOBOM IPOCTPAHCTBE, CYILIECTBOBAHME COOCTBEHHBIX YHCEN Y KOMIIAKTHOI'O
CaMOCOIPSIKEHHOTO JIMHEHHOTO oneparopa, reopema ['mnbpbepra — [lmuara.

5. | UnTerpanbHble ypaBHEHUS:
CBEICHHE MHTETPAIBHBIX YPaBHEHHH K CHUCTEME JIMHCWHBIX areOpandecKux ypaBHCHHHA K
O0OBIKHOBEHHBIM U (D PEepeHIINAIBHBIM YPABHCHHUSIM.

6. | [Ipoctpanctea CoboneBa u 06001IeHHbIE (DYHKIIHHN:
npoctpanctBa CoOoseBa, XapakTepusanus OOOOIICHHBIX IMPOM3BOAHBIX, TeOpeMa O
KOMITAKTHOM BJIOKeHNH H | (a;b) B Cla:b]-

7. | Onementsl  nudQepeHIUaNbHOr0  HUCYMUCICHUS B JIMHEHHBIX ~ HOPMHPOBAaHHBIX
MIPOCTPAHCTBAX:

JIOCTaTOYHBIE  YCIOBUSL ~ CTPOTOrO  JIOKAJIBHOTO  OKCTPEMyMa  BEIIECTBEHHOMN
middepenmmpyemoii pyHkmy B banaxoBom npoctpancTse, ycnosus Jlexxanapa u Skoou.

5. OueHo4yHbIe MaTePHAJIBI A/l TEKYIIEro U py0e;KHOTr0 KOHTPOJISI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTallul

OueHouHble MaTepualbl MpeJHA3HAYEHbl JUI1 YCTAaHOBJIEHUS COOTBETCTBUS  YpPOBHS
MOJrOTOBKM OoOydarouuxcsi TpeboBaHusM dDefepalibHbIX TOCYJapCTBEHHBIX 00pa30oBaTelIbHBIX
crannaptoB Beicmiero oOpaszoBanus (PI'OC BO). Ouenounsie Mmarepuansl (OM) sBastoTcs
LEHTPAJIbHBIM 3BEHOM CHUCTEMbI OLIEHKM KadyecTBa OCBOCHMs OOy4aroIMMCsl JUCHMIUIMHBL llenbro
pa3pabotku OM 1o IuCHUIUIMHE SBJSETCS OIEHKA 3HAHWM, YMEHUH, HABBIKOB U YPOBHS OCBOECHHS
00yJaromuMHICs KOMIETEHUUH TUCIUITIIMHBI.

OM [uCHUMIUIMHBI SBIISETCS COCTaBHOW 4YacThio pabouel mporpamMmbl AMCHMILIMHBL DTO —
OYeHOYHble  cpeocmaa, KOHMPONbHO-USMEPUMENbHbIE U Memooudeckue  Mamepuanbl,
IpelHa3HauYeHHbIE JIJIsl OIpE/IeJIeHHs] KaueCTBa Pe3ysbTaToB O0yUEHUsI U YPOBHS CPOPMUPOBAHHOCTH
KOMILJIEKTAlMi 00y4aroImuxcst B X04€ OCBOCHHSI JUCLUIUINHBI.

OueHouHbIe cpesicTBa GOPMUPYETCS HA OCHOBE KIIFOUEBBIX NPUHYUNOE OYEHUBAHU!

- BJIUJTHOCTh — OOBEKTHI OLIEHKH JIOJKHBI COOTBETCTBOBATH MIOCTABJICHHBIM LIEISIM 00y4EHUS;

- HaA&KHOCTh — MPHU OLIEHMBAHMU JOCTHKEHHH OO0y4arommxcs JOJDKHBI — HCIOJIB30BaThCS
€IMHO00pa3Hble CTAHIAPTHl U KPUTEPUH;

- Ppa3BHBAIOIIETO XapakTepa — (UKCAIMA TEPCOHAIBHBIX JOCTHKEHUN OO0ydalommxcs u
IIPEIoIaracMble MEPOIIPUATHS 10 YIYUIIEHUIO PE3YJIbTATOB;

- CBOEBPEMEHHOCTb — IMOJAJIEp)KaHuEe OOpaTHOW CBSI3U € OOYYaIOIIMMHUCSA TPU OCBOCHUU
y4eOHBIX MaTepHasoB.

®opMuUpOBaHUE OLIEHOYHBIX CPEJICTB AUCHUILIINHBI IPOXOIUT CIEAYIOIINE 2/Mansl.

- (opmupyeTcs cucTeMa MokaszaTesiei, XapakTepU3yIOIIUX COCTOSHUE U JUHAMUKY Pa3BUTHUS
KOMITETEHIIMH 00y4aromuXxcsi U BHITYCKHUKOB;

- ONPEIEIIAIOTCS OLICHOYHBIE CPEACTBA U NMPOLEAYPHl OLIEHUBAHUS 3HAHUN, YMEHUH, HaBbIKOB,
OBJIQJICHUS] KOMIIETEHIIUSIMU 00y4YarOIINXCA.

VYcTHBIM ompoc y4eOHOW MPOBOAMTCS C LENbIO BBIABICHHS W 3aKPEIUICHUS MOTYyYEHHBIX
3HAaHUW U YMEHUH, OINpe/ieJIeHHs] YPOBHS MOATOTOBIEHHOCTH K U3YYEHUIO HOBOM TEMBI.

KonnmokBuym mnpeaycMaTpuBaeT pa3BEPHYTOE MH3JIOKEHHE [0 ONpPENEIEHHOMY BOIPOCY,
OCHOBAHHOE Ha MPUBJIECYCHUHM TEOPETHUECKOro MaTepuaja C LEJbI0 aKTHMBHU3AallUU CaMOCTOSTEIbHOM
paboTbl oOywaromerocsi mo u3ydeHuro Matepuana. OH IMO3BOJIIET OLIGHUTh YMEHHUS CTYJCHTOB
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CaMOCTOSITENTFHO pPa0dOTaTh C YYEOHBIM M HAyYHBIM MAaTEpUAOM, BBIIBUTH OOBEM IONYYEHHBIX
3HAHUU, TIOTYYEHHBIX HA 3aHITHIX, & TAK)KE MTyTEM CaMOCTOSTEIbHON paOOTHI.

KommnbroTepHoe TecTUpOBaHHE MPOBOMUTCS IUISI 3aKPEIUICHUS] M POBEPKU 3HAHWUW, YMEHHHA U
HABBIKOB C IPUMEHCHHEM TEXHHUECKUX CPECTB.

KoHeuHbIMU pe3ysbTaTaMi OCBOCHHS MPOTPAMMBI TUCIMILIMHBI SBISIOTCS CHOPMHUPOBAHHBIC
KOTHUTHBHBIC JIECKPUOTOPBI «3HATH», «YMETh», «BIAACTh», PACHHCAHHBIE [0 OTACIHHBIM
KoMmreTeHIsIM. DOpMHUpPOBAaHUE 3TUX JECKPHUIITOPOB IMPOUCXOIUT B TEYCHHUE BCETO CEMecTpa II0
JTamaM B paMKax pa3IMYHOTrO BUJA 3HAHUHI U CAMOCTOSTEIILHON paOOTHI.

B xome wW3ydeHUss IUCHUIUIMHBI TPEAYCMATPUBAIOTCS MEKYWUli KOHMPOIb, pPYOEHCHbIl
KOHMPOIIb U NPOMENCYMOUHAS AMMECMAYUS.

Konmponvhvle meponpusmus no oucyuniune IpOBOIATCS B cOOTBeTcTBUU ¢ [lomokeHneM o
OaUTbHO-PEUTUHTOBOM cucTeMe arrectanuu ctyaeHToB KBI'Y (19.01.2016r.). Onenka ycneBaeMOCTH
CTY/ICHTOB OCYIIECTBISIETCS B XOJE TEKYIIETO U PyOeKHOTO KOHTPOJIS, a TAKKE MPOMEKYTOUHOM
aTTecTalluu.

5.1. OueHo4YHbIC MaTEePHAJIBI AJIsl TEKYLIEr0 KOHTPOJIS

Texywuii KoHmponb 3HaHUN, YMEHUN U BJIAJICHUN MO JUCUUIUIMHE OCYUIECTBIISETCS B Qopme
YCTHOTO WJIM TMHUCHBMEHHOTO OIPOCa Ha JICKIMOHHBIX U IMPAKTUYCCKUX 3aHATHAX, a TAKKE B XOJE
MIPOBEJICHUS] CAMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Llenv mexyweeo kouwmpoass — OIECHKA PE3yIbTaTOB PabOTBl B CEMECTpe W oOOecreueHue
CBOEBPEMEHHOM 00paTHOM CBsI3U, /ISl KOPPEKLUN O0YUYEeHHsI, aKTUBU3AIIMHA CAMOCTOSTEIILHOM pabOThI
oOyuatomerocsi. OOBEKTOM TEKYIIETO KOHTPOJISI SIBJISIOTCS KOHKPETU3UPOBAHHBIC PE3yJIbTaThI
oOyueHnus (ydeOHbIe TOCTHKEHUS) MO AUCIUILITIHE.

Texywuiit KOHmMpob yYCIIEBAGMOCTH 00ECIICYMBACT OICHUBAHUE XO0Jia OCBOCHUS JUCIIUTUTHHBI
«DyHKIIMOHATIGHBIM aHAK3» U BKJIIOYAET: OTBETHl Ha TEOPETUUYECKHE BOIPOCHI HA MPAKTUYECKOM
3aHSATHH, PEIICHWE MPAKTUYCCKUX 3a7ad WM BBHIMOJTHCHHWE 3aJaHWii Ha TPAKTUYCCKUX 3aHATHUSX,
CaMOCTOSITENIbHOE BBIMOJIHEHHE HWHAWBUYATbHBIX JIOMAIIHUX 3aJaHUil C OTYeTOM (3aIIMUTOi) B
YCTaHOBJICHHBINA CPOK.

Onenka KayecTBa TMOATOTOBKM Ha OCHOBAaHWW  BBIMOJHEHHBIX  3aJlaHUNl  BeaeTcs
npenoasaresieM (C 00CYKJIeHUEeM Pe3yJIbTaToB), 0ayuIbl HAUUCIISIOTCS B 3aBUCHMOCTH OT CJIOKHOCTH
Y KayecTBa BHITIOTHEHUS 3aJaHMsI.

5.1.1. Bonpocwbt no memam oucyunaunsl « QYHKUUOHAIbHLIL AHATIU3)
(konmponupyemvie komnemenyuu IIKC-1)

Tema 1. BBeeHue 0OCHOBHBIX NOHATHI QYHKIMOHAIBHOI0 aHAIU3A.

Heﬂb u 3a0avu usyyeHuss memvl — PACKPBITb OCHOBHBIC IIOHATHA TCOPUHU (i)YHKI_II/IOHaJ'II)HOFO
aHanmm3a. AKCHOMBI MCTPUYCCKOTO MMPOCTPAHCTBA.

1. Bo3HukHOBeHHE (QDYHKIIMOHATLHOTO aHATN3a KaK CaMOCTOSTEIBHOTO pa3iesia MaTeMaTHUKH.

2. CoBpeMeHHOE pa3BUTHE (PYHKIIMOHAIBHOTO aHAIM3a M €ro CBsA3b C JPYrUMU OO0JacTIMHU
MaTeMaTUKH.

3. MHoecTBa, anredpa MHOKECTB.

4. CyeTHBIE MHOKECTBA 1 MHOYKECTBA MOIITHOCTU KOHTHHYYMa.

Tema 2. MeTpuyeckue npocTpaHcTBA.

Lenv u 3a0auu usyyenuss memvl — BBEIEHUE TOHATHS METPUUYECKOTO NPOCTPAHCTBA, CBOMCTB U
METPHUK OCHOBHBIX IIPOCTPAHCTB.
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1. MeTpuku B KOHKpETHBIX IIpocTpaHcTBax (mpocrpanctsa C [a;b], ) (k)[a;b], Lp[a;b] ),

HepaBeHcTBa ['enpaepa, Komm-byHskoBckoro, MUHKOBCKOTO.

2. DKBHBaJECHTHBIE METPUKH; MOJHBIE METPHUUECKUE IIPOCTPAHCTBA, KPUTEPUI MOJTHOTHI (TeopeMa

O BJIO’KEHHBIX, 3AMKHYTBIX U CTATMBAIOLINXCSA LIapax).

Teopema bapa, Teopema 0 MONOJIHEHUH, KOMIIAKTHOCTh M CEKBEHIMAJIbHAS KOMIIAKTHOCTb.

4. DKBUBAJEHTHOCTb CYETHOM M CEKBEHIMAJIbHOM KOMIIAKTHOCTH, HEOOXOAMMBIE YCIOBHUS
KOMIIAKTHOCTH (3aMKHYTOCTb, ITOJIHOTA, OTPAHUYEHHOCTD), BIIOJIHE OIpaHUYEHHbIE MHOXKECTBA
U KpUTEpUN KOMIIAKTHOCTH Xaycaopda.

»

5. Kputepuii npeakommakraoctu B C [a,b] us C (X ), raie X —KOMIIAKTHOE METPHYECKOE

IIPOCTPAHCTBO (TeopeMbl Apuena u Apuena - ACKOJH ).
HenpepriBHbIEC 1 paBHOMEPHO HETIPEPHIBHBIE OTOOPAKEHUS METPUUECKUX POCTPAHCTB.
7. Cxumaromue oroopaxkeHus 1 Teopema baHaxa o cxxumaronieir 0ToopaKeHuH.

*

Tema 3. Tonosiornyeckue NpoCTPaHCTBA.

lleflb u 3a0ayu usyuernuss memsvl — BBCACHHUA INOHATHUA ITJIOTHOTO MHOKECTBA U €TI0 IIPUMCHCHHEC B
(bYHKI_[I/IOHaJ'ILHOM aHaJIn3¢C.

1. IToHsiTHE O TOMOJIOTMYECKOM MpOcTpaHCTBE. OCHOBHBIE IOHATHS TOIOJIOTUH.

2. Ilpenen u HENPEPHIBHOCTh B TOIOJIOTMYECKOM IPOCTPAHCTBE.

3. AKCHOMBI OTJEIIMMOCTH U CYETHOCTH, cenapadbeabHOCTb.

4. KoMmakTHOCTh: pa3Hble BHJAbl KOMIAKTHOCTH, KpPUTEPUH KOMIIAKTHOCTH, CBSI3aHHBIM C
LEHTPUPOBAHHBIMU MHOXKECTBAMHU.

Tema 4. JInneiiHbie TONOJIOrHYeCKHE H HOPMHPOBAHHbIE IPOCTPAHCTBA.

Llenv u 3a0auu usyuenusi membi — BBEIACHUS TMOHSATHS TOIOJOTHYECKUX U HOPMHPOBAHHBIX
IIPOCTPAHCTB U ONIE€pAIUU B ITUX IIPOCTPAHCTBAX.

1. JlunHeiHble TOIMOJIOTUYECKUE MPOCTPAHCTBA, HWHBAPUAHTHOCTb OTKPBITOCTH MHOXECTBA
OTHOCHUTEIIBHO ONIEPALINN CII0KEHHS U YMHOXKEHHSI Ha CKaJISIpP, MOTJIOIA0IINE MHOKECTBA.

2. Tomonorust KOHEYHOMEPHOIO OT/IEIMMOI0 HOPMHUPOBAHHOTO MPOCTPAHCTBA

3. HopMupoBaHHBIE U €BKJIUIO0BBI IPOCTPAHCTBA, KaK JTMHEWHBIE TOMOJIOTHYECKUE TPOCTPAHCTBA,
TONOJIOTUS KOHEYHOMEPHBIX HOPMHUPOBAHHBIX IPOCTPAHCTB, KPUTEPHU HOPMHUPYEMOCTHU
JMHEWHBIX TOMOJIOrHYecKuX nmpocTpancTB (Teopema A.H. Konmmoroposa).

4. Bolnmykible 1 aOCOIOTHO BBITYKJIbIE MHOYKECTBA.

[Tonynopmbl M (yHKIMOHAN MUHKOBCKOTO, JIOKAaJbHO BBIMYKJIbIE MPOCTPAHCTBA, BUJ

€AMHUYHOIO I1apa B KOHEYHOMEPHOM HOPMHUPOBAHHOM IPOCTPAHCTBE.

6. Psnel B HOPMHpPOBAHHBIX MPOCTPAHCTBAX M OaHAXOBBIX IPOCTPAHCTBAX, EBKIWIOBHI U
THIHOEPTOBBI POCTPAHCTRA.

7. Pag ®ypsbe, SKCTpeMaIbHOE CBOMCTBO YACTUUHBIX CYMM psifa Dypre.

HepasenctBo beccens, cxomumocts psiga @ypre B THIIEOEPTOBOM TPOCTPAHCTBE.

9. OpToroHajipHO€ JOMOJHEHHUE, PA30KEHHE T'MIBLOEPTOBOrO MPOCTPAHCTBA B MPAMYIO CyMMY
MOJANPOCTPAHCTB, CYIECTBOBAaHHE OPTOrOHAIBHON MPOEKIUHU Ha JH000€ MOANPOCTPAHCTBO B
THIILOEPTOBOM ITPOCTPAHCTBE.

e

*

TemaS. JInHeiiHbIe onepaTopsl U JIMHEHHbIE (PYHKIMOHAJILI B HODMHPOBAHHOM IIPOCTPAHCTBE.

Lenv u 3a0auu uzyuenus memvl — BBEJCHHE TOHATHS JMHEWHOTO oneparopa M JMHEHHOTO
(GyHKIIMOHAIa B HOPMUPOBAHHOM MPOCTPAHCTBE.

1. Kpurepun HEnpepbIBHOCTH JUHEUHOTO OMlEpaTOpa B HOPMUPOBAHHOM MPOCTPAHCTBE.
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2. Hopma JIHMHEHHOrO0 OrpaHMYEHHOrO OINepaTopa, HOPMUPOBAHHOE MPOCTPAHCTBO JIMHEHHBIX

OI'PaHUYEHHBIX OIIEPATOPOB.

PaBHOMEpHas 1 mOTOUYEYHAs CXOAUMOCTb.

4. baHaxOoBOCTb HOPMHPOBAHHOTO MPOCTPAHCTBA JIMHEHHOIO OTrPAHUYEHHOTO ONEpPaATOPa;
MIPUHIIMIT paBHOMEPHOM orpannueHHocTH (Teopema banaxa-IlITeitHraysa) u ero ciencTBus;

5. ComnpspkeHHOE MPOCTPAHCTBO, T€OMETPUYECKUU CMBICT HOPMBI JIMHEWHOTO HEMPEPHIBHOTO

»

(yHKIIMOHANA, CONpsKEHHBIE MPOCTPAHCTBA K [ p2CCo 1 THIIbOEPTOBBI IPOCTPAHCTRA.

6. Teopema Xana-Banaxa o0 mpOJOKEHUH JIMHEWHOrO (YHKIMOHAIA W €€ CIeCTBHS,
AOHNOJHACMOCTb KOHCYHHOMCPHBIX MOAIPOCTPAHCTB, TCOPCMbI OTACIMMOCTU BBIITYKJIIBIX
MHOYECTB.

7. Cnabasi CXOAMMOCTh B HOPMHUPOBAHHOM MTPOCTPAHCTBE, KPUTEpUI c1ab0i CXOAMMOCTH, cladast

CXO0AJUMOCTh B lp .

8. ComnpsKeHHBIH ONepaTop U €ro HOpPMa, JIBAXKIbI CONPSKEHHBIN OIlepaTop.

9. OOpatHBIii K JUHEHHOMY OIIEPATOPy, COOTHOLIEHHE HOPM MCXOJHOI'O OIlepaTopa U 0OpaTHOro
K HEMY.

10. Teopembl banaxa 006 OTKPBITOM OTOOpa)K€HMM, O HENPEPBIBHOCTU OOPAaTHOrO oreparopa, o
3aMKHYTOM rpaduke.

11. [locraTouHble yCIOBUS HENPEPHIBHOW 0OpaTHUMOCTH JIMHEHHOI'O OTPaHWYEHHOro OIeparopa,
00paTHBIN ONEPaTOpP K COMPSIKEHHOMY.

12. Pe301bBEHTHOE MHOKECTBO, PE30JIBBEHTA U €€ IIPE/ICTABICHHUE.

13. CnexTp U cOOCTBEHHBIE 3HAYEHUS JIMHEHHOTO ONEepaTopa, KOMIIAKTHOCTh CHEKTpa JIUHEHHOIo
OTrPaHUUYEHHOTO OIEepaTopa.

14. KoMnakTHble JIMHEHHBIE ONEpPAaTOpbl, PAaBHOMEPHBIM MpeJesl KOMIIAKTHOTO JIMHEWHOTO
olepaTopa, JOCTaTOUHBIE YCIOBUS KOMIIAKTHOCTH JIMHEWHBIX OIIEPaTOPOB.

15. KoMmakTHeI JIMHEHHBIA omepatop B pEeQIIEKCHBHBIX MPOCTPAHCTBAX, KOMIIAKTHOCTD
COIPSKEHHOI0 OIlepaTopa K KOMIIAKTHOMY JIMHEHHOMY OIlepaTopy.

16. KoMnakTHble U CaMOCONPSKEHHbIE JIMHEHHBIE OnepaTophl B T'MJIBOEPTOBOM IMPOCTPAHCTBE,
CIEKTP CaMOCONPSIKEHHOTO JIMHEWHOro OrpaHWYEeHHOro oleparopa B THIBOEPTOBOM
IIPOCTPAHCTBE, HOPMa CaMOCOIIPSIKEHHOIO JIMHEMHOIO OTPaHWYEHHOIO oOlepaTopa B
TMIILOEPTOBOM ITPOCTPAHCTBE.

Tema 6. NnTerpanbHbie ypaBHeHHS.
Lenv u 3a0auu uzyuenus memsi — 03HAKOMUTB C METOJAMHU PELICHUSI MHTETPAIbHBIX YPaBHEHUI.

1. HTerpanbHble onepaTopsl B Cla;b| ¥ L,[a;b], ©X KOMIAKTHOCTb.

2. Unrerpanbhble ypaBHeHUs: Opearonbma u Bonbreppa, yciaoBHs pa3peliMOCTH 3TUX YpPaBHEHHH.
3. CxMMaeMOCTh HEKOTOPOH CTENEeHH WHTETpajbHOTo omepatopa BombTeppa ¢ orpaHMYeHHBIM
STPOM.

4. Ucnonws3zoBanue teopembl ['miabbepra — LlMuara juist HaAXOXKAEHUS PEUICHUH HMHTETrpajbHOTO
YpaBHEHHUSI, HAX0XICHUE SApa Pe30JIbBEHTHI K HHTETPAIIbHOMY OIEepaTopy.

5. CBeleHHe HMHTErpAJbHBIX YpaBHEHMH K CHCTEME JIMHEHHBIX anreOpanvyeckux ypaBHEHUH K
OOBIKHOBEHHBIM AU PEepeHLInaTbHBIM YPAaBHEHUSM.

Tema 7. IIpocTpancrBa CoboJieBa U 00001IeHHbIE QYHKIMH.
Llenv u 3a0auu uzyuenus memsl — OCBOUTh METOJIbI pemieHus 3agauu lltypma-JIinysusis.

1. IIpumenenne Teopembl I'mnpbepra — IIMuara K pemieHUI0 ypaBHEHUH B YaCTHBIX
IIPOU3BOJHBIX, 3a1a4a Itypma—Jlnysumis.

2. Teopema Jlakca—Mwuiibrpana u ee IPUMEHEHHUE K JOKA3aTEIbCTBY Pa3peIMMOCTA YPAaBHEHUN B
YaCTHBIX NPOU3BOAHBIX; MpocTpancTBa Cobosesa.
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3. Xapakrepusauus 000OIEHHBIX HPOU3BOAHBIX, TEOPEMa O KOMIIAKTHOM BIOXCHUM H,(a;b) B
Cla;b]-

4. TIpocTpaHCTBO OCHOBHBIX (yHKIMK D, mpuMepsl OCHOBHBIX (PYHKITMH, cpe3aromue (GyHKINH,
IJIOTHOCTD D(Q) B L,(Q), CXOAMMOCTb B NPOCTPaHCTBE D, HENPEPBIBHOCTH ONEPATOPOB

nuddepeHIIMPOBaHMs, YMHOXKEHUS U TMHEHHON 3aMeHBI ITepeMeHol B D .

5. TIpocTpaHcTBO 0600IIEHHBIX (GYHKIMH (pacnpenenenuit) D', peryndpHsle U CHUHTYISpPHBIE
0600611eHHbIe QYHKINH, CXOUMOCTh B IPOCTpaHcTBe D' .

6. HenpepsIBHOCTE omepaTopoB audQepeHiupoBanus © yMHOXKeHUs (Ha OECKOHEYHO
mupdepertmpyemyo Gyrkmmo) B D’; mpobnema yMmHOXeHHS 0OOOIIEHHBIX (YHKIHHA,
O0eckoHevHas auddepeHIupyeMocTh 0000IEHHBIX (DYHKIMH, HAIWYUE TEPBOOOpa3HOU Yy
060061eHHBIX (yHKIHH, b depeHImanbpHble ypaBHeHus B D .

7. JlokanbHble cBOMcTBa 00OOIIEHHBIX (YHKUIWN, HOCHTEIh OOOOIIEHHBIX (DYHKIHIA, CBEpTKa
OCHOBHOM M 0000IICHHOW (PYHKITUI, CBOICTBA CBEPTKH.

8. dynpameHTanbHOe penieHne auddepeHMalIbHOTO OnepaTopa B YaCTHBIX MPOU3BOJIHBIX C

IOCTOSHHBIMHM KO3 (UIMEHTaMH; IIPOCTPaHCTBA S OBICTPO yObIBarOmUX (QyHKIMHA u S’
MeJJIEHHO PacTyLIUX pachpeeienuii, mpoctpanctsa E u E' .

Tema 8. DaeMeHTHl IM(PPEPEHIUATBLHOT0 HMCYUCIEHUS B JHHEHHBIX HOPMHUPOBAHHBIX
NPOCTPAHCTBAX.

Llenv u 3a0auu u3yuyeHuss memvl — OCBOUTH CWIBHYIO H cialyoo auddepeHunpyeMocTb
otoOpakeHust B banaxoBoM npocTpaHcTBe.

1. CBsA3b MeXly CHIIBHOM U ci1aboil nuddepeHipyeMocTbio, GopMysia KOHEUHBIX MPUPAIIEHUH.

2. He0OX0IMMOE YCIIOBHE JIOKAILHOTO SKCTPEMyMa BEIIECTBEHHOH TuddepeHpyeMoi GyHKInm
B banaxoBoMm npoctpaHcTBe.

3. Knnaccuueckue 3ajaui BapualiiOHHOIO MCUMCIIEHUsI, ypaBHEHUE Diijepa.

4. TlonunuHelHble OTOOpaxeHus, IUQepeHIMpyeMocTh, MpOU3BOAHBIE M aAuddepeHnnans
BBICIIMX TOPSAKOB OTOOpakeHMH B baHaXxOBOM MpOCTpaHCTBE, CHMMETPUYHOCTH OIepaTopa
BTOPOW IPOU3BOIHOM.

5. ®opmyna Teinnopa, TOCTATOYHBIE YCIOBHUSA CTPOrOro JOKAJIBHOTO AKCTPEMyMa BEIIECTBEHHOU
middepenumpyemoit GpyHkuuu B banaxoBom npoctpaHcTBe, ycioBus Jlexanapa u Skoou.

6. Teopema 0 HesSBHOM (QYHKIMH, YCIOBHBIH 3KCTPEMYM BELIECTBEHHOW Au(QepeHurnpyeMoit
¢yHkuuu B baHaxoBOM NMPOCTPaHCTBE U METO/ MHOXUTeNeH Jlarpanxka.

Kpumepuu ¢hopmuposanua oyenuganus no pesynbsmamam yCmnoz2o onpoca
VYCTHBIN OompocC SIBISIOTCS OJJHUM W3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHWN OOydYaromierocst mo

JAUCITUIIIINHC «(DYHKI_[I/IOHaHLHLIﬁ a"Haaus3». P aSBépHYTBIﬁ OTBCT CTYACHTA HOOJIKCH MPCIACTABIIATH
coboit CBS3HOC, JIOTHYECKH IIOCIIEA0BATCIIBHOC COO6H.[€HI/IC Ha 3alaHHYIO0 TEMY, IIOKa3bIBaTb €TI0

yYMEHUE NPUMEHSATh N3y4aeMbl€ METO/IbI IPU PEIIEHUHU MPAKTUYECKHUX 3a]1a4.
B pesynbpTaTe 3HaHMs 00y4aromerocs: OIEHUBAIOTCS 110 HUKE CIICIYIONIEH TITKaJe.

Tabauuya 7. Illkana ouenusanus

KoanuecTBo

Kputepuu oneHuUBaHUA
0aJ1710B purep 1

3 OO0yuaromuiicst

- TIOJTHO U3JIaraeT U3y4yeHHBI MaTepuan, 3HaeT Bce (hOpMYIIbl, IPUMEHsIEMbIE
METOJBI U UX TOYHOCTD,

- IOHUMACT MaTepI/IaJI, MOXKET 06OCHOBaTI> CBOU Cy)K,Z[CHI/ISI, HpI/IMCHI/ITL 3HAHUs
IIPH PEIICHUN PAKTHYECKUX 33124 JIJI CAMOCTOSITSIIBHOTO BBIMTOTHCHHS,

- u3J1aracrt MaTepHan IIOCJICAOBATCIBbHO U HpaBI/IJIBHO C TOYKHU 3pCHI/IH HOpM

20



JIUTEPATYPHOIO S3bIKA.

2 OOyuaromiuiics 1aé€T OTBET, yIOBIETBOPSIONINNA TEM ke TPeOOBaHUAM, YTO U
U1 «3» 06aJI0B, HO JOMYCKAET HECYIECTBEHHbIE OIMOKH, KOTOPBIE CaM e
UCTIPABIISET, U HEKOTOPbIE HEMOUETHI B MOCJICAOBATEIBHOCTH M O(OPMIICHUH
U3J1araeMoro Marepuana.

1 OO6yuatomuiics 0OHapy>KMBACT 3HAHWE M TOHUMaHKE OCHOBHOT'O MaTepHa’a 1o
JTaHHOM TeMe, HO:

- M3JIaraeT MaTepuall HeTOJIHO U JOMYCKAaeT HETOYHOCTH B ONPEACTICHUN
HOHATHUI, 3HaHUI METOJIOB, X TOYHOCTH;

- HE YMEEeT JJOCTaTOYHO ITyOOKO U JI0Ka3aTeIbHO 000CHOBATH CBOM CYXKIACHUS U
HIPUMEHSTh METO/IbI;

- U37araeT MaTepHuaj HemocCAe10BaTENbHO, IOMYCKAeT OMIHOKN.

0 OO0yuarouuiics oOHapyKMBaeT He3HaHUE OOJIbILIEH YacTh pasjiena u3y4yaeMoro
MarepHaia, J0mycKkaeT omrOku B (POpMYITHPOBKE U (HopMyiax, MpH OI[CHKE
TOYHOCTH METOJIOB.

bammer MOTYT CTaBUTbLCA HE TOJIBKO 3a GZ[I/IHOBpeMeHHHﬁ OTBECT, HO U 3a paCCpeI[OTO‘-IeHHHﬁ BO
BPEMCHHU, T.C. 3a CYMMY OTBCTOB, JAHHBIX CTYACHTOM Ha IIPOTKCHUU 3aHATUA.

5.1.2. Ouenounvie mamepuanvl 01 CAMOCHIOAMENbHOU  DAOOMBL  00VUaAIOULe20Cs
(munoewte 3adauu) (konmponupyemvie komnemenyuu I[IKC-1)

[lepedyeHb TUIOBBIX 3a/lay JJIsi CAMOCTOSITEIBHON paboThl chOpMUpPOBAH B COOTBETCTBUU C
TEMATUKOU NPAKTUYECKUX 3aHATUN 110 JUCUUIUIMHE «DYHKIMOHAIBHBIN aHAIU3).

CamocTosTenbHast paboTa OLEHUBAETCS CTETIEHbIO OCBOEHUS! BOIIPOCOB JIJIsl CAMOCTOSATEIBHOTO
U3ydeHus (CM. Tabnuily 6) ¥ MHIUBUyaIbHBIM BHITIOJTHEHHEM 33/IaHUN K TPAKTHUYECKUM 3aHITHSIM.

Tema 1: Anzeopa muosrcecms. Cuemnuie muoxcecmea. Mowynocms MHod Cecmaa.
1. lano: a) A, BS Z, A={1;2;5;7;9;11}, B = {1:;4,6;7}.

6) A,BCR,A=[3;7),B=[4;4]
Haiitu: ANB, AUB, A\B, B\A.

2. Hano: a)A,BSZ, A = {1;7;9;17}, B = {-2;1;9;10;25}.

0) A,BSR, A =1[4;9), B=1[3;7].
Haritu: A N B, A U B, A\B, B\A.

3. I/ICHOJ'H:3Y$I AuarpaMmbl 31‘/'mepa—BeHHa J0Ka3aTh TOXKIACCTBA.
1) A\(B\C)=(A\B)U (A NC);
2) A\(B U C)=(A\B) N (A\C);
3) AU (B\C)=(ANBN\C;
4) (A\B)\C = (A\B) \ (B\C);
5) (A\B)\C = (A\B) U (ANC);

6) AN(BUC)=(ANB)U(ANC);
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7) (ANB)\(ANC)=(ANB)\C;

Tema 2: Mempuueckue npocmpancmea. Hepasencmeo I'envoepa — Munkoeckozo.

1. Jloka3arb, 4TO aKCHOMBI METPUUECKOTO MPOCTPAHCTBA SIKBUBAJIEHTHHI cieayomuM: 1) p(x, y) =0 =
x=y;2)p(x,y) =px,2) +p(y,2) VX, y, z €EX.
2. Jlokasatp, 4yTO JUIs JIIOOBIX JIEMEHTOB X, Y, Z, t METpU4YecKoro mpoctpancTsa (X, p) crpaBeaIuBbI
HepaBeHCTBa: 1) | p(X, z) — p(y, z)| < p(X, y) (BTOpOEe HEPABEHCTBO TPEYTOJIbHUKA);

2) | p(x, z) — p(y, t)| < p(X, y) + p(z, t) (HEpaBEHCTBO YETHIPEXYTOJIbHUKA).
3. IlokazaTh, 4TO B MPOCTpAaHCTBE By HEpaBEHCTBO TPEyroJbHUKA BHIMOIHACTCS B YCHJICHHOH (hopme

p(X, z) <max{p(x, y), p(¥, 2)} .

. n+1__, 1.,
4. HailTu paccTosiHuE MEXIY IEMEHTaMU X, = 2™ u y, =—2" B IIPOCTPAHCTBE , .

n!

n!

yVl
5. Haiitu paccrosnue Mesxiy snementamu x(r)=ch(t)u y(r)=1 B npocrpanctse L, [0,2].

Tema 3: Ipunyun cocumarowux omoodpaxcenuit u e20 npumenenus. Humezpanvhovie
ypasnenusn Bonomepa u @peozonvma.

1. ITycts f: R — R — nuddepennupyemas pyrkims. [Ipu kakoM yCIIOBUH Ha IPOU3BOAHYIO OHO
OyIeT CKUMAIOIIIM?
x(0)+ (22 + 1)x(e),

x(0)=x(1/2), x'(0)=1.

3. I[OKaSaTL CYIICCTBOBAHUC CANHCTBCHHOC PCIICHUA HEABHO 3aIaHHBIX (I)YHKHI/Iﬁ B C[O,l], CCJIn

y(x)+ éexarctgy(x) + f(x)=0, f(x)eClo,1]

npu HekotopoM A, eciu Y, (x) =0.

2. HaiiT HemoABIKHBIE TOUKH oniepaTopa Ax(t)= {

x"(¢)+5x(t),

x(z/2)=1, x(0)=x'(x)

5. SBnsercs M QYHKIUS qp(x):xex pElIEHUEM  HMHTETPAJIBHOIO  YPaBHEHMS:

p(x)=e"sinx+ ZIOX cos(x—1)plr) dt .

4. HaiiTu HETIOBIDKHEIE TOUKH oneparopa Ax(t)= {

Tema 4: JInneliHbIe TONMOJIOTHYECKHE H HOPMUPOBAHHBIE IPOCTPAHCTBA.
Vx® = x%, ko20a x uppay.mouxa us [0; 1],
1. Berauciuts uaTerpan Jlebera dyukmun ¢(x)=1{x—In x, ko2da x uppay. mouxa us [I;e),

arctgzx, Ko20a X pay. mouKda u3 [O;e]

\/; —x%, koeda x uppay.mouKka u3 [O; 1],
2. Borumcimts unterpan Jlebera dynkmun ¢(x)=< x—In x, k020a x uppay. mouxa us [L;e},

arctgzx, Ko20a X pay. mouKda u3 [O;e]

x* —cosx, eciu X uppay. u3 [O; 7r]

3. Boruucnuts unterpan Jebera dynkimn ¢(x) =1 x* - x, koeda x uppay uz [7;2x] .

x* +x, K020a X uppay uz [0; 27[]

4. Boraucnuts HOpMy |x(¢)| snementa x(t)=1* -6t B npoctpanctse L [-2;2].
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5. BBIICHUTB, MOXHO JIM B IIPOCTPAHCTBE X IO HOPMOW 3JeMEHTa xe€ X IOHUMAThb YUCIIO
el = max (37 |, ])?

1<k<n

Tema 5: JInneiinbie onepaTopsbl U JIMHeHbIE (PDYHKIIHOHAJIBI B HOPMHPOBAHHOM NPOCTPAHCTBE.

1. Beruncmnts Hopmy [x(t)| snementa x(t)=1’ -6t B mpoctpanctse L [-2;2].

BbIACHUTB, MOXKHO JIM B IIPOCTPAHCTBE X II0J HOPMOM dJeMeHTa x€ X IOHMMATh YHUCIIO
o = meax (37 fx,])?

1<k<n
1
3. HaiiTu HOpPMy HHTErpPalbHOIO OIIEPATOPAa C HEMPEPHIBHBIM SIPOM y(t)z-[K (t,s)x(s)ds,
0
paccMaTpuBas ero Kak oneparop, otrobpaxaromuii C [O,I]B C [0,1].

t
4. Myete X =C [0,1]1/1 Ax = Ix(r)dr , a A-orpaHM4eHHBIN IMHEHHBIH omeparop. Haiitu
0

Aly.
Tema 6: UnTerpaibHble ypaBHEHHS.

1. C moMompIO  pPE30JbBEHTHI  HAMTH  pPEIIEHHE  MHTETPAIBHOIO  ypaBHEHHS
o(x)= J: e olt)dt + x.

2. HaiiTm  pemieHMe  HMHTErpaJbHOTO  YPaBHEHHS  C  BBIPOKACHHBIM  SIIPOM:
()= A[ (e +20x)ole)dr + °

3. Haiitu coOcTBeHHbIE 3HAYEHUS U COOCTBEHHbIE (YHKIMU WHTErPAJbHOIO YpaBHEHUS:
o(x)= /1.[(: (21 + 265 ol ).

4. SBngercas nu  GyHKUUA (p(x):xex pELICHUEM MHTETPabHOIO yYpaBHEHHUS:
p(x)=e"sinx+ 2J: cos(x—1)plz) dt .

5. C nomomipto mnpeoOpazoBanHusi Jlammaca HallTH pelIeHHE WHTETPaIbHOTO YpaBHEHHUS
(p(x):1+x+jox (x—t)2¢(t)dt.

6. PemuTs uHTErpasibHOE YpaBHEeHUE AOens: I (D(t)dt =x—/x.
0

Tema 7: IlpoctpancTrBa CoboJieBa 1 00001IeHHbIE (PYHKIIUH.

1. Haiftu coOcTBeHHblE 3HAYEHUS U COOCTBEHHbIE (YHKIMU HHTErPaJIbHOTO YpaBHEHUS:
o(x)= ZI; (2x2> + 205 oot ).

2. Haiitu coOcTBeHHbIE 3HAYEHUS U COOCTBEHHbIE (YHKIMU HHTErPAJbHOIO ypaBHEHUS:
()= A[ (e +20x)ole)dr + °

Tema 8: Dnementbl aUPGepeHINATHHOTO0 HCYHCICHHS B JHMHEHHBIX HOPMHPOBAHHBIX
NPOCTPAHCTBAX.
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1. C nmnomompio mpeoOpazoBanms Jlammaca, HaWTH  pelIeHWE KPacBOW  3ajayvH:
u,=u_, u(x, 0) =sinx, u, (x, 0) =0, u(O,t) =0, u(l,t) =0.

2. Haiitu npousBoanyio ®perie 0ToOpaskeHUs
F:R*>R:y = tg(x2 )+ ctg (x3 ); Y, = sin(x1 )cos(x2 )— sin(x2 )cos(x3)

(7[ V4 nj
B TOUKE | —;—;— |.
346
3. CBecTH K UHTETpaJIbHOMY YPAaBHEHHUIO KPAeBYIO 3aj1auy: y"(x)— y(x) =0, y(O) =1, y(l) =0.

Memoouueckue pexomenoayuu no peuieHuro 3a0au.

[Tpuctynas K pemeHuo 3a1a4, He0OX0JMMO BHUMATEIILHO U3yYUTh TEOPETUUYCCKUN MaTepuat
o TeMaM, pa3o0paTh MPUBOJAUMEIE B TEOPETUYECKOM MaTepHalie KakIod Tembl mpumepsl. [Ipu
BBITTOJTHCHUH 33JJaHUH UCTIONB3YIOTCSL JOPMYJITBI M METO/IBI, TIPEICTABICHHBIC 110 KaXK/IOH TeMe.

Henp 3amanuii — CcQOpPMUPOBATH HABBIK pEIICHUS NPAKTHYECKUX MPHUKIAJHBIX 3a1a4
YHUCJICHHBIMH METOJIaMH, HAaBBIK OIICHKM TOYHOCTU IOJYYCHHOTO DPEIICHUS W aHalK3a IOBEICHHUS
OHII/I6OK, YTO SABJIACTCA HGO6X0[[I/IMBIM IIpy NPUMCHCHHUHU YUCJIICHHBIX MCTOI0B.

Kpumepuu popmupoeanus oyenusanusa no 3a0anuam O0as CAMOCHMOAMENIbHOU PadOmbl
cmyoenma (munoevle 3a0auu)

CamocTosiTeIbHOE BBITIOJHEHUE 3a/IaHUM Ha MPAKTHYECKUX 3aHATUSX SBISIOTCS OJHUM W3
OCHOBHBIX CIIOCOOOB yuéTa 3HaHUI 00yJaromerocs no AucuuIuiniHe « OyHKIIMOHAIbHBINA aHAIIU3Y.

B pesynbrare 3HaHus 00y4aromIerocsi OIECHUBAIOTCS 0 HIDKE CISAYIONIEH IIKae.

Tabnuya 8. lllkana ouenusanus

KoimuecTBo

0aJI0B

3 OO0yuaromuiics

- MOKa3aJ NIyOOKHe 3HaHHMs MaTepuala Mo MOCTaBICHHBIM BOIIPOCAaM, IPaMOTHO,
JIOTUYHO €r0 H3JIaraeT, CBOOOJHO MCIIOJIb3YeT HEoOXoaumble (OpMYJbl IMPH
pELIEHNH 3a]a4;
- 3HaeT Bce (hOpMYIIbl, MPUMEHSIEMbIE METO/IbI U UX TOYHOCTH;
- MOXET MPUMEHSATH 3HaHWs U PELICHUH TPUKIAIHbIX 3a1a4 JUIs
CaMOCTOSITEJIbHOTO BBITTOJHEHHUS.
2 OO6yuaronuiics
- Ta€T OTBET, YJOBJIETBOPSIOMINNA TpeOOBAHUM;
- TBEpZIO 3HACT MaTepuall, FPaMOTHO €T0 U3JIaraeT, He IOMYCKAEeT CYIECTBEHHBIX
HETOYHOCTEH B MPOLIECCE PELLICHHs 3a1a4;
- CaM MCIIPaBIIsieT CBOM HECYIIECTBEHHbIE OITMOKH U HEKOTOPbIE HEJJOUYETHI.
1 OO6yyaromuiicst o0OHapy>KMBaeT 3HaHUE U TOHUMaHKe OCHOBHOT'O MaTepuasa 1o
MIOCTaBJIEHHBIM BOIIPOCAM, HO HE YCBOMJI €TI0 JETaJeH, IOIYCKAET OT/IEIbHbIE
HETOYHOCTH TPY PEICHUH 3a/1a4.
0 OO6yuaromuiics J0mycKaeT rpyoblie OIIMOKU B OTBETE Ha MOCTABJICHHBIE
BOIPOCHI U MPU PEIICHUH 3a/1a4.

Kpurepun onenuBanns

baniel MOTYT CTaBUTBCS HE TOJIBKO 34 €IMHOBPEMEHHBIN OTBET, HO U 32 PACCPEIOTOUYECHHBIN BO
BPEMEHH, T.€. 32 CYMMY OTBETOB, JAHHBIX CTYJECHTOM Ha IPOTSKEHUU 3aHATHUSA.
[lepeuens TUMOBBIX 3aJau JIsl CAMOCTOSITENILHOM pabOThl CPOPMUPOBAH B COOTBETCTBUU C TEMATHKOM
[IPAKTUYECKUX 3aHATUH 110 JUCLHUIIINHE.

CamocrosTenbHas padoTa OLIEHUBAETCS CTENIEHbIO OCBOCHHUS BOIIPOCOB AJIsi CAMOCTOSATEIIBHOTO
u3ydeHus (cM. Tabauiy 6) U MHAWBUYAIbHBIM BBIMIOJIHEHUEM 3aJaHUN K IPAKTUYECKUM 3aHATHSIM.
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5.2. OneHOYHbIE MATEPHUAJIbI JJI51 PY0EeKHOT0 KOHTPOJISA

Pybeoicnviti konmpons TPOBOAMTCS C LEIbIO OIMpeNeieHHs] KauecTBa OCBOEHHS Y4eOHOro
MaTtepuaina B 1eIoM. PyOekHbBII KOHTPOIb OCYIIECTBISIETCS 1O 0OJiee WM MEHEe CaMOCTOATEIbHBIM
paszenam Kypca v IPOBOAMUTCS IO OKOHYAHUU U3YUYEHHS MaTepHalla B 3apaHee YCTaHOBIECHHOE BpEMs.

B Teuenue cemectpa MpoOBOIUTCS mMpu pyOEHCHbIX KOHMPOLbHbIX MEPONPUAMUSL NO 2PAPUKY.

PyOexHblii KOHTpPOJIb MPOBOAUTCS B BUAEC KOJJIOKBUYMOB (WMJIM  CaMOCTOSITEIbHBIX,
KOHTPOJIbHBIX ) HA MPAKTUUECKUX 3aHATHUSAX, & TAKKE KOMIIBIOTEPHOTO TECTUPOBAHMUSL.

Boinonusiemble paboThl XpaHATcs Ha kKadeape B TEUEHHWU Y4eOHOro roja U Mo TpeOOBaHHUIO
MPEIOCTABIIIOTCS B YTpaBlieHHE KOHTPOJsS KadecTBa. Ha pyOekHbIE KOHTPOJIBHBIC MEPOIPHUSTHUS
BBIHOCUTCSI IPOrpaMMHBIIM MaTepua (pa3/elibl) Mo AUCHUTUIHHE.

[To xaxa0il KOHTPOJIBHOM TOYKE OO0S3aTEIBHBIM SBISIETCS KOMIIBIOTEPHOE TECTUPOBAHUE,
KOTOpOE MPOBOJIUTCS B IPYIIIE BHE paMOK yuyeOHoro pacnucanus. Pa3paborana u cepruduimpoBana B
YCTaHOBJICHHOM MOpsAIKe 0a3a TECTOBBIX 3alaHuil mo mucrtumuinHe. OHa €XEeroJHO OOHOBISIETCS U
(unn) nonomusiercst Ha 15%.

[TpoBeneHne OabHO-PEHTHHTOBBIX KOHTPOJIBHBIX MEPONPUATHN IJIsi WHBAIUAOB U JUI[ C
OTpaHUYEHHBIMA BO3MOXKHOCTSIMH 3JI0POBbSI MO AMCHMILTUHE OO€CleYrBaeTCsl aJanTHPOBAaHHBIMU
KOHTPOJIbHO-U3MEPUTEIbHBIMU MaTEPUAIaMH U COOTBETCTBYIOIIEH TEXHOJIOTUEN aTTECTALlH.

5.2.1. OneHo4yHbIe MATEPUAJIBI AJI51 KOJUIOKBUYMOB (KOHTPOJBbHBIX PadoT)
(konmponupyemvie komnemenyuu [1IKC-1)

OneHouyHble MaTepuaibl U IIKajda OLUEHUBAHUS JJIsi KOJUIOKBUYMOB IpuBeneHbl B 1. 5.1.1, a
OLICHOYHbIE MaTepHAaJIbl U IIIKajia OIEHUBAHUS JJIs1 KOHTPOJIbHOM paboThl — B 1. 5.1.2.

OOpa3ubl KOHTPOJBHBIX 3aaHUI

4. Tlousatue CXOOAIIUXCS MOCJEIOBATEILHOCTE B TOMNOJOTMYECKOM IMPOCTPAHCTBC. CuitpHas

CXOIUMOCTb.
5. Jloka3aTb, YTO IEpPEeceYEeHHE KOHEYHOIO YHCJIAa TOIMOJIOTMYECKUX IPOCTPAaHCTB — €CTh
TOITOJIOTHYECKOE ITPOCTPAHCTBO.
. n+1 1,
6. Haiitu paccrosiHue MEXIy JIEMEHTaMH X, = —2 "uy, = —'2 " B IIPOCTPAHCTBE [, .

1)+ + (o),
x(0)=x(1/2), x(0)=1.
1!

8. Berunciuts unterpan Jlebera pynxium f (x):[ T2 na untepsaie (0,+w).
x|+

7. HaiiT HEMOBIKHEIE TOUKH omepatopa Ax(t)=

o n+4
9. HaiiTu paccTosiHuE MEX]ly 3JIEMEHTAMU X, =

n

1 ”
- =70

10. Haiitu HemoaBUKHBIE TOUKU ONEpaTopa Ax(t) =4 4r
x(0)=x(1), x'(0)=1.
\/? —x%, Ko20a X uppay.mouxa u3 [0; 1],
11. Beruucnuth unrerpan Jlebera pyHkumu (p(x) =4x—In x, koeoa x uppay. mouxa u3z [l;e],

1
27" u y,=—2%" B IPOCTPaHCTBE 1, .
n n

arctg’x,  Ko20a X pay. mouxa us [O;el

x"(2)+5x(z),
x(z/2)=1, x'(0)=x'(x)

IS
([eJery
e

]
Ju y(t)=1 B nmpoctpanctse L,[0,2].

12. HaiiT HEMOABIDKHEIE TOUKH omeparopa Ax(r)=

13. Beruucnuts unterpan Jlebera dynxuun f(x)= Ha untepsaie (0,+o).

14. Haiitn paccTosiue Meskty snementamMu x(r)=c
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15.

16.

17.

18.
19.
20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

BbIACHUTB, MOXHO 1M B INPOCTPAHCTBE X TIIOJ HOPMOM 3JIEMEHTa x€ X IIOHUMAaTh YHUCIIO
el = max (37 |, ])?

1<k<n

x"(r)-8x(t),

x(173)=1, x'(0)=0

2
X~ —COSX, ecau X uppay. uz [0;71']

HaiiTi HemoIBIKHBIE TOUKM omepaTopa Ax(t)= {

Beruucouts uaTerpan Jlebera dynkmun ¢(x) =4 x> —x, kozda x uppay u3 [z;27z] .
x* +x, Ko20a X uppay uz [0; 272']
Berancints HopMmy ||x(t)| snementa x(t)=1’ -6t B npoctpancree L [-2;2].

X
C nomouIbIo pe30JbBEHThI HAUTH PELIEHUE HHTETPAJIbHOTO YpaBHEHUS (p(x)z j . e“‘"(p(t)dt+ X.

Haiitu npousBognyro @penre oToOpakeHHs
F:R*>R:y =1g(x,)+ctg(x,); vy, =sin(x, )cos(x,)—sin(x, )cos(x;)

T T
B TOUKE | —;—;— |.
(3 4 6}

" x+1
Haiitu pe3onbBenTy siapa K (x,t) = 1— JUIS MHTETPaIbHOTO ypaBHeHUs Bonbrepa.
+t

CBecTH K MHTETPAIbHOMY yPaBHEHHIO KPAeBYIO 3aJady: y"(x)— y(x) =0, y(O) =1, y(l) =0.
Haiitn pelieHue MHTETPaJIbHOTO yPaBHEHUS c BBIPOK/ICHHBIM ANPOM:

o(x)= /IJ.; (2 + 20x)oe )t + 5.
Haiitu coOCTBeHHBbIC 3HAueHHST H COOCTBCHHBIC (DYHKIIMH HWHTETPAILHOTO yPaBHCHUS:
o(x)= /1.[; (21 + 265 ol ).

x*+x, npu xe[—l;2],
0, npu er[—l;Zl
C nmnomompro mnpeobpazoBanus Jlammaca HaWTH pellieHWE WHTETPAIbHOTO  ypaBHEHUS

p(x)=x*+ L: e olt)dt.

SBngercs  am QyHKIMA (p(x) =Xxe'  pelleHHeM  HMHTErPaJbHOTO  ypaBHEHHS:
p(x)=e"sinx+ ZJOX cos(x—1)plz) dt .

C nomomplo 1npeoOpazoBaHusi Jlamyaca HaWTH  pellIEHWE HUHTETPAlbHOIO  YPABHEHMUS

(p(x) =1+x+ IOX (x - t)2 (o(t)dt.

Haiitu npeobpazoanue Oypre hpyHkuun f (x) :{

r olt)de
Pemmth uHTErpangbHOE ypaBHEeHUE Abens: I (0( ) =x—/x.
C nomomplo  mpeoOpa3zoBanus  Jlammaca,  HallTh  pemieHHMe — KpaeBOW  3ajauu:
u,=u_, u(x, 0) =sinx, u, (x, 0) =0, u(O,t) =0, u(l,t) =0.
2
Hai K(x,t)=2 B
aifTu pe3onbBeHTy saapa K(x,t)= pe JUIsSl MTHTETPaIbHOTO YpaBHEeHUs Boibreppa.

Kpumepuu ¢opmuposanua ouenox no KoOHmMpPOIbHLIM mMOUKAM (KOHMPObHBIE PAdOMbL;
KOJ10K6Uym)
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Taobnuya 9. Kpumepuu oyenusanus

IIpouenT npaBujbHbIX 0TBeTOB | KosimuecTBOo 0a/510B

oonee 91 %
81-90 %
71-80 %
61-70 %
51-60 %
41-50 %
3140 %
21-30 %
11-20 %
6-10%
meHee 6 %

= LIS N o BN =S =l =

5.2.2. OueHoYHbIe MATEPHAJIBbI JJ51 KOMIbBITEPHOr0 TECTUPOBAHMS (KOHMPOIUDYEMAsL
xomnemenyus IIKC-1)

[Tonubri NepeyeHb mecmoevix 3a0anuit npeocmaeien 6 0UC -
http://open.kbsu.ru/moodle/course/view.php ?id=1200

Tecm — cucreMa CTaHAAPTU3UPOBAHHBIX BaZ[aHI/If/'I, MO3BOJAOIIAsA  aBTOMATU3UPOBATH

IpoLelypy U3MEPEHUs! YPOBHS 3HAHUM U YMEHUH CTY/IE€HTA.

Oopa3zuvt mecmoswvix 3a0anuil

1. MHOXeCTBO BCeX LENBIX YHUCEN ABIIAETCS:
+: CYETHBIM
-: HECUETHBIM

: KOHEYHBIM
: YCTBIM

2. OnpeﬂeneHHoe MMpaBHJIO UJIK 3dKOH, I1IO KOTOPOMY KaXXJIOMY HATYPAJIbHOMY YHCIY 7 € N craButcs
B COOTBCTCTBUC OIIPCACICHHOC JEHCTBUTEIILHOE YUCIIO X, € R , HA3bIBACTCs:

-: (yHKIIMOHAJIOM

-: pyHKUIMEH

-: OTIepaTopoM

+: IOCIEN0BATEIIBHOCTBIO

3. Ilepeceuenue 1000ro KOHEUHOTO YHCIA OTKPHITHIX MHOXKECTB €CTh!

-: 3aMKHYTO€ MHOXCCTBO

+: OTKPBITOC MHOKCCTBO

. IYCTOC MHOKECTBO

. IYCTOC MHOXXECTBO

4. TlycTtoe MHOKECTBO UMEET MEpY:

+:

[\)Nl,_;_‘

5. Mepoii uaTepBana (a, b) SABJIACTCS:

ta+b
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a+b

[\

+:b—a
b—a

2
6. 3aMKHYTBIM HIApOM pajuyca r C IEHTPOM B TOYKE Xy B METPHUYECKOM IPOCTPaHCTBE (X, P)
Ha3bIBACTCSI MHOKECTBO:
= {xEX:pKX,x0)>1}
+{xE€EX:p(X,Xx0)r}
= {xXEX:pX,x0)< 1}
= {x€X:px,Xx0)> 1}
7. BepHOo paBeHCTBO:
:AABAC)=(AAB)\C

:AA(BAC)=AAC
AA(BAC)=AAB
+AABAC)=(AAB)AC

8. BepHo paBeHCTBO:

--AAA=AUB
+AAA=OD
-AAB=ANB
-AAA=2A

9. ®yHKIMeH, B3aMMHO OJIHO3HAYHO OTOOpaxaromiei otpe3ok [-10; 10] Ha otpesok [75; 100] sBusercs

GbyHKIuS:
+y=12,5x+87,5

y=125x+5
- y=12,5x-55
- y=12,5x-75

10. ®ynkuMeid, B3auMHO OJHO3HAYHO oToOpaxaromieit oTpe3ok [0; 1] Ha oTpesok [a; b] sBasercs
GyHKIUS:

-y=ax+b
+y=(b-a)*x+a
-my=(a-b)*x
-my=(a+b)*x

11. EBKJ’II/I)IOBO n-MEpHOC TIPOCTPAHCTBO Rn HOCHUTCJIEM  KOTOpPOIO SABJSCTCA  MHOXKECTBO
BCCBO3MOXXHBIX YHOPAAOYCHHBIX Ha60p0B M3 N YUCCII ABJISICTCA MCTPHUYCCKUM ITPOCTPAHCTBOM, €CIIN
34 PAaCCTOSAHUC ITPUHATD:

+: ,O(X, y) =

= plx,y)=x; +y;

n

L Py = D7 =y
i=1
Py =(d =y

12. TIpoctpancTBOo X OyIeT METPUYECKUM, €CIIH::
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# ple.y) = Isin tlx(6) = 5(c) s
< pli.y) = [fsin x(0)=sin y(0)ar:
+ pley) = INFE =50
5 ply) = Tsin x(Ofs(e) = ¥(0)

(L
13. PaccTostHME MEKTy JIEMEHTaMH sin f U cos> ¢ B MeTpudeckoM mpoctpancTse C [0, 5:‘ paBHO:

-0
+:1
- 1,5
-2

. V/a
14. Paccrosinue MexIy 3J€MEHTaMU sinf U cost B METPUUECKOM MPOCTPAHCTBE L, [— 55} paBHO:

-0

-1

-

+ Jz
0

15. beckoneyHasi cucreMa JMHEWHBIX alreOpanuyecKux ypaBHEHUM X; = Zaijx j +bl- , 1=12,...
j=I

uMeer  emuHcTBemHoe pememme X =(X,,X,,...)€l, 1 moGoii  moCTEmOBaTENLHOCTH
b=(b,,b,....)€l, , ECIIN BBLINOJIHEHO YCIOBHE:

> 2
+: Z‘aij‘ <1

i, j=1

E i‘“rjf =1

i,j=1

X 2
- Z‘“u‘ >1

i.j=1
= 2
. Z‘alj‘ Z 1
i, j=1

16. HemoaABM»XHBIMH TOYKaMH OTOOpaxeHus f (x) =x? —4x+4 OyIyT TOUKHU:

-2
+:1; 4
- -1; 1

- H(AII) = (A, )
= u(A)>p(4, )
- u(4,) 2 (4, )
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18. Mepa mHOXecTBa To4uek orpeska [0; 1], B pa3iokKeHUU KOTOPHIX B OECKOHEUHYIO JCCATHYHYIO
IpoOb NPUCYTCTBYIOT Bce Lu¢psl oT 1 10 9 paBHa:

+:0
-: 0,5
-2 0,75
-1
19. UnTerpan Jlebera Ha otpeske [0; 1] oT hyHkmmm
f(x)= xj, 8 PayuUOHAIbIbLX MOUYKAX paBer:
— X, 6 UppayuUOHAbHLIX MOUYKAX
-0
2
3
1
3
1
+ =
3

20. Wurerpan JleGera na muoxectse [0; 1] or ¢ynkuun [ (x) paBHOMU x> —1 BO BCex TOYKAx

nepeceyeHus] KaHTOPOBAa MHOXKECTBA U HEKOTOPOTO MHOXeCTBa E W paBHOW X B OCTaIBHBIX TOYKAX
orpeska [0; 1] paBeH:

-0

-:-0,75

+: 0,5

-1

21. Berancmats | f(x)du, ecmn f(x)=

[0:1]

rae /I — KaHTOpOBO MHOKECTBO.

0, om xeld
Jx, ona xenqd

-0
-1
-1,

2
+: —
3
22. YucnoBas mnpsiMas oOpazyeT HOPMHUPOBAHHOE MPOCTPAHCTBO, €CIU B KAueCTBE PACCTOSHHUS
MIPUHSATD:
==

5] = 2

<=

+ x| = [x|
23. B mpOoCTpaHCTBE CXOIAIIMXCS CO CTENEHBIO p MOCIEN0BATENBHOCTEN {, HOPMa ONpenenseTcs 1o
bopmyre:

=y Sew?
k=1

=3 S
k=1

1

# Jxl = S )
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NP
. 1

lxl=| x>
k=1

o 1
24. B npocTpaHcTBE [, HOPMOM JIEMEHTA X, = ——ABIIACTCA YHUCIIO:
e
-2
- 0,5
2

NE)

1

J3
25. Hopma anementa x(r)=12 —4t B mpoctpanctse L, [0,5] pasHa:
+: 13
50
3
50

3
- 26
26. Ilns TOro 4toObI JHMHEHHBIA (yHKIMOHAT F (x) ObUT HEmpepbiBHBIM Ha E, HE0OOX0IUMO H

+:

JOCTaTO4YHO, 4YTOOBI CYIIECTBOBaJla TakKas OKPECTHOCTh HYyJIsI Ha MHOXecTBe FE, Ha KOTOpOM
¢bynkuuonan F (x) i

+: OrpaHU4EH

27. TouHy0 BEPXHIOIO IpaHb 3HAYECHUU |F (x)‘ Ha CIMHUYHOM IIape mpocTpaHcTBa E , TO ecTh 4ncio

sup |F (xx , Ha3bIBaeTcs ### QyHkunonana F (x)
[t

+: HOpMOi1
28. JlonoaHeHUe K pe30JIbBEHTHOMY MHOXKECTBY L (A) B KOMIUIEKCHOM IJIOCKOCTH Ha3bIBaeTcs ###

oreparopa

+: CIIEKTpOM

29. Besikoe pe30IbBEHTHOE MHOKECTBO
- 3aMKHYTO€ MHOXXECTBO;

+: OTKPBITOE MHOXKECTBO;

-. IyCTO€ MHOECTBO,

- HECYETHOE MHOKECTBO.

30. CoOCTBEHHBIMHA 3HAYECHUSIMU JIMHENHOTO middepeHIraIbHOro orepaTopa
1
X\t
Ax(t) = ( ) SIBIITIOTCS YMCIIA:
x(0)=x(z/2)=0
<A = —nz, neN

- A, :—(Zn)z, neN
+: A, =—4n*, ne N
A, =n*12,neN

(s—t)x(s)ds B IPOCTPAHCTBE LZ[O;I]

31. ComnpsiKeHHBIM K MHTETPAIBHOMY OIIEpaToOpy Ax(t):

O —_——

OyzeT orepaTop
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32. B mpocrpaHcTBE [, MHOMKECTBO TOYEK xz(xl, X7 xn), IMOJJYMHEHHBIX YCJIOBUAM

x| <1, |x2|£i, |x3|£%,...,|x1|£4in,... SBIISICTCS #HH#

+: BIIOJIHE OrpaHUYECHHBIM
33. B mnpocrpaHcTBE [, MHOMKECTBO TOYEK x=(x1, Xy xn), MOAYMHEHHBIX  YCIIOBUSM

|x1|Sl, )C2|S2, )C3|S4,...,

+: HCOI'paHNYCHHBIM

x| <2 ... sBisiercs ###

34. Byner 1 onieparop A.x(t) =3 x(O) —t x(l) KOMITaKTHBIM?
+: 1a

-: HET

35. Byner s oneparop A.x(t) —12 x(O) —t x(l) KOMITaKTHBIM?
+: 1a

-: HET

o0

36. B npoctpanctse [ momokum (X, y) = > A X Y -rae A € R, 0< A <1. Byzner nu nanHoe
k=1

MIPOCTPAHCTBO MPEATUIBLOEPTOBBIM?

+: 1a

- HeT

o0

37. B mpoctpaHcTBE ZQ[O; 1] IOJIOKHAM (x, y): > 2% xt yj . Byder nm JaHHOE MPOCTPAHCTBO
k=1

peAruIL0epTOBBIM?

-1 a

+: HET

38. CkanspHOe NMpPOM3BEICHUE JJIEMEHTOB x=(7;4; 1;—2) uy= (— 1; 2;5;8) B MPOCTPAHCTBE R*

paBHO:

+:-10

- 10

-:-20

-: 20

39. Ecin ( fn s (p) —> ( f, (p) TO TOBOPST YTO MOCIEI0BATENILHOCTh O0OOIICHHBIX (PYHKIIUN { fn} #i#

K GyHKIHH [

+: CXOOUTCAI
40. O6006mIeHHas TPOU3BOAHAS QYHKIHUU [ (x) = (9(— x)sin X paBHa:

+: f/(x) = O~ x)cosx
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- f/(x) = 6(— x)cosx —&(x)
- f/(x) = —6(— x)cosx
- f/(x) = —60(— x)cosx — 5(x)

41. TlepBoe npuOIMKEHHE pPEIIEHHS HHTErPaIbHOTO ypaBHeHHs ¢(x)= I to(t)dr+x*, @y(x)=x2,
0

Oyner paBHa
3x2
- gy(x)= BN
2
- o(x)= e

3
| )
+: @1 (x) =—+4+X
4
2
4x
= ox)=—
o1 (x) 3
1
42. Bropoe npubIMkKeHNe pelieHHs MHTErpalbHOro ypaBHeHus ¢(x)= Itz plt)dr+1, @y(x)=1, 6ymer
0

paBHa
+ @2 (x)=§
- (Pz(x):g
- (x)= %
- ¢2(x)=$

43. PemeHuem HHTCIPAJIbHOI'O YPABHCHHSA C BBIPOKIACHHBIM SAAPOM

T

4
y(x) -4 j tgty(t)dt = ctgx sBnsieTCS:

4

V4

+: —A+ctex;
2 8
: A rex
S 2x;

. ﬂ.—+1+Cl' X,
. > 88X,

-1 T ctgx +1gx.

44. XapaKTepuCTUUYECKMMH YHUCIaMU U COOCTBEHHBIMH (DYHKUIMSIMHU OJHOPOIHOTO HHTErpajbHOIO
YPaBHEHUS C BBIPOXKACHHBIM IPOM

y(x) — /IJ- cos (x +1t) y(t)dt =0 sBisgercs:
0

2 4
- —, —,sinx, —cos x;
3r 7«
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2 .
+: ——, —, sin x, cos Xx;
T T

— , —sinx, —CoS X;

b

, sin 2x, cos 2x.

b

|y |w
Ay N |w

45. dyukuueii 'puHa KpaeBoii 3a1aun y/// =0; y(0)=y(1)=0, y/(()) = y/(l) SIBJISICTCSL:

X-OEHD (o,
G &) = 2
EE-De=D Loy
2 ] — = b
XHOE-D (oo,
—ZG(X»SK): 2
EEHDOHD Loy
> , 6 Sx<1;
M- OE-D o,
+G(x &) = 2
LS Ly,
> , 6 Sx<1;
XHOEHD (o
G E) = 2
G CE
5 , E<x<I.
46. Pe30bBEHTOM si/ipa sIBISIETCS:
K(x,t)zxztz, a=-1,b=1
ABIISAETCS:
2.2
-1: R(x,t;/i):—SXt : /1|>
5-24
2
-2 R(x,t;ﬂ):— X ;|/1|<§;
5-24 2
2.2
+3: R(x,5;4) = Sx71 ;|ﬂ|<§;
5-24 2
2
-4 R(x,t;/l): X7t ;|ﬂ,|>§.
5-21 2

2
= x~ sBusercs GyHKUUA

47. PemieHneM MHTETPAIbLHOTO ypaBHEHHs AOens J ( )z
olx—1

(x) = 16V2 i

e S
o) B2
S

sl 02

5z



(x) = ﬂ.xm
Sx

48. Mpoussoauas dpewe orodpaxenns F : R* — R?, y =1+ x32 —l—xi, Yy = xl_l + xgz + x4
paBHa

0 0 2x; 4x]

/
= 1 2
+ F(x) -2 0 1
X1 X2
1 0 2x; 4x;
/
i = 1 2
F'(x) -~ -= 0 0
X1 X2
2
0 0 - 4x
i F/(x): | X2
——2 2X3 0 1
X
1
0 0 2x4 _x_2
i F/(x)z ) 1
4; - 0 1
X2
—e'npux<0,
49. Oynkuusa y = npeacTaBieHHas uHTerpanom @ypse umeeT BULL:
e ‘npux> 0,
. gTacosaxda
Tz 1+a’
] lTsinaxda
T 1+«

0
. zTasinaxda
Tz l+a’
L2 & w1 cos(2k — 1)
L DI (o) A T
Vi Z‘( ) 2k —1

50. CBepTkoit GyHKIIUU a(t)u b(t) NeWCTBUTEIBHOTO MEPEMEHHOTO ¢ Ha3bIBaeTCs GYHKIUA C(1) ,
OIIpeIeNIIEMOE PABEHCTBOM:

wc(®) = [} alt —Db(@)dr;
= oe(t) = f;a(t —1)dt;

s oe(t) = f;ab&)d*ﬁ;

= e(t) = [ b(D)dr.

51. IIpeobpazoBanue Jlamiaca TpUroHOMETPHUUECKON (HYHKIIMU

f(t)=sint

1
T+l

HMEET BUI:

+ L(sint) =

¥



. . v .
- L(sint) = Yoy

1

- L(sint) =

- L(sint) =
52. C nomomipto mpeoOpa3zoBanus Jlamiaca HalTH pemeHue o.1.y.
y'—=y"—-6y'=0

y(0) =15,y'(0) = 2,y"(0) = 56 ssusercs:
+y(t) =6+ be ' + 4¢3
- y(t) =6+ be %
= y(t) = be ™ + 43
= y(t) = 6+ 4e*,
53. UnTerpanbHOe ypaBHeHUe BonbTepa Broporo pojaa
o(x)=f(x)+ f; K(x — t)e(t)dt smpo, koTOporo 3aBUCHT JIULIb OT PA3HOCTH X-1,

Ha3bIBAETCS] HUHTETPAJIbHBIM YPAaBHEHUEM THIIA H#H#.
+: CBEPTKU

+oo
54. IIpeoGpasosanue Jlamnaca, umeromee sux  F () = fﬂ f(HK(pt)dt

HasbIBaeTcs ### pynkuuu f(t).
+: k-mpeoOpazoBaHuEeM.

oW e

B pe3synbrare 3HaHMs 00y4aroIerocsi OUEHUBAIOTCS 110 HUKE CIEAYIOIIEH IIKae.

Tabnuya 10. lllkana ouenusanusn

Koaunuyecrso
Kpurtepuu oneHnBanus, NPOLEHT NPABUWIbHBIX 0TBETOB
0as10B
6onee 85 % mpaBUIIbHBIX OTBETOB HA MPEIOKEHHBIE TECTOBBIE 5
BOIIPOCHI
71-84 % npaBUIbHBIX OTBETOB HA MPEAJIOKEHHBIE TECTOBBIE 4
BOIIPOCHI
41-70 % npaBUIBHBIX OTBETOB Ha MPEAJI0KEHHBIE TECTOBBIE 3
BOIIPOCHI
21-40 % mpaBUIBHBIX OTBETOB Ha MPEI0KEHHBIE TECTOBBIC )
BOIIPOCHI
10-20 % npaBUIBHBIX OTBETOB Ha MPEAJI0KEHHBIE TECTOBBIE 1
BOIIPOCHI
meHee 10 % mpaBUIBHBIX OTBETOB HA MPEIOKEHHBIE TECTOBbIE 0
BOTIPOCHI

5.3. OueHo4HbIe MaTEPHAJIBI AJIs1 IPOMEKYTOYHOH aTTeCTALUH

Lenvio npomesicymounou ammecmayuy O TUCIUTIIIUHE SIBJISIETCS OIIEHKA Ka4eCTBa OCBOCHUS
JTUCITUTITUHBI 00y4YarOIUMHUCS.

OrneHOUHBIE MaTepuaibl I MPOBEICHUS NPOMENHCYMOUHOU ammecmayuy 10 TUCIUTIINHE
BKJIFOYAIOT B CeOs:

- TepevYeHb KOMIIETCHLMH C YKa3aHWH STamoB HMX (POPMUPOBAaHHUS B TPOLIECCE OCBOCHHS
JIACIIMIUTHHEI;
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- OIMCaHME IOKa3aTesiell U KpUTEpUEB OLICHWBAHUS KOMIIETEHIMH Ha Pa3iIM4YHBIX dTamnax ux
(bopMHUpOBaHUs, ONTUCAHUE IIIKAJ OLICHUBAHUS;

- TUIOBbIE KOHTPOJIbHBIC 3a/laHUs UM MHbIE MaTepHuajbl, HEOOXOJUMBbIE Ul OLIEHKU 3HAHWM,
YMEHUH M HaBBIKOB M (WMJIM) OIBITA JEATEIBHOCTH, XapaKTEPH3YIOLIMX 3Tanbl (OPMHUPOBAHUS
KOMIIETEHIMH B IIpoliecce OCBOEHUS 00pa30BaTeIbHOM IPOrpaMMBbl;

- METOJIMYECKHE MaTepHalibl, ONpPENeNSIONUEe MPOLUEAYPhl OLCHWBAHUS 3HAHWN, yMEHH,
HaBBIKOB U (WJIM) OIBITA EATEIbHOCTH, XapaKTEPU3YIOLUX ITaIbl HOPMUPOBAHUS KOMIIETEHIMH.

Jis Kaxkaoro pesyibraTa OOYYEHHUS ONPENeNsIOTCsS IMOKa3aTeNd M KPUTEPUU OLICHUBAHHS
Cc(OPMHUPOBAHHBIX KOMIIETEHIIMH Ha pa3IMYHbIX 3Tanax UX (OPMHUPOBAHUSA, IIKAIbI M IPOLELYPbI
oueHuBaHusA. IIpm COCTaBIeHMHM OLEHOYHBIX MAaTEPHUaJOB OCHOBBIBAIOTCS HA KOMIIETEHTHBIX
npuHiunax. OHM cofep)kaT KOMIUIEKCHBIE CPEJICTBA OLIEHKH, OOBEKTHBHO OTpa)KaroIIHe KauyecTBO
MOJITOTOBKH CHEIHMAJIKCTA 110 TaHHOW AUCIUIITNHE.

[IpomexxyrouHast —aTTecTalysi MpeAHa3HayeHa JUIsi OOBEKTHBHOIO TMOATBEPXKICHHUS MU
OLIEHUBAHHMS JJOCTUTHYTHIX PE3yJIbTaTOB O0YUYEHUS TOCIIE 3aBEPIICHUS N3YUEHUS TUCIIUILIIMHBI.

Ilpomedsxcymounas ammecmayus 3aBeplIaeT HW3y4E€HUE AMCLUUIUIMHBI M IIOMOraeT OLEHHUTh
COBOKYITHOCTH 3HAaHMA W yMEHHH, a Takxke (OPMHPOBAHUE OMPEICICHHBIX MPO(hecCHOHAIBHBIX
KomneTeHIMi. OHa CIIy’)KUT OCHOBHBIM CpPEACTBOM OOecredyeHus B y4eOHOM Ipolecce «oOpaTHOM
CBSI3W» MEXIYy INpenojaBareieM M OOydJarolMMcs, HEOOXOJUMON Ui CTHUMYJIUPOBAHHS PaOOTHI
00y4aroIuXxcsl 1 COBEPLICHCTBOBAHUS METOAMKH IIPENOIaBaHus] YUeOHbIX JUCLUIUINH.

OueHuBaHue 3HAHUNA, YMEHMI M HaBBIKOB HOCUT KOMIUIEKCHBIH, CUCTEMHBIH XapakTep — C
YYETOM KakK MecTa AMCLHUIUIMHBI B CTPYKType 00pa3oBaTeNbHOM MPOrpaMMBbl, TaK U COAEPIKATEIbHBIX
M CMBICIIOBBIX BHYTPEHHHX cCBsi3eil. CBs3u (HhOpPMHUpPYEMBIX KOMIIETEHIIMHA C pasfefiaMH U TeMaMu
JUCLHUIUIMHBL  00ECHEeYUBAlOT BO3MOXKHOCTb pealM3alluyd s TEKYIIEero KOHTpoJs Haumbosee
MOJIXOSAIINX OLEHOYHBIX CPEICTB.

JUis ycnemHoi npoMeKyTOUHOM aTTecTaluy CTYACHT JI0JIKEH:

- TIOKa3aTh MOJHBIC U ITyOOKHe 3HAHUSI MaTepHaa;

- yMEThb NPUMEHSATh NOJYYEHHbIE 3HAHMUS JUId pPELIeHHUs NPAKTUYECKHX 3a7ad U ObITh
CHOCOOHBIM aHATM3UPOBATH MTPOOIIEMBI, POPMYIUPOBATH BBIBOJBL;

- BJIaJEeTh HEOOXOJMMBIMU HaBbIKAMM JJIsi NMPUMEHEHHs MOJYYEHHbIX 3HAHUH M yMEHHWil B
cBoel mpodeccoHambHOM AESITEIbHOCTH.

Jis monydeHus 3a4é€ra CTYACHTY HEeoOXOIMMO MMeTh He MeHee 61 Oamma. J{ns nomycka K
3a4€Ty CTYJCHT JIOJDKEH 110 UTOTaM TEKYIIETO U PyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH HaOpaTh YnCIio
6amtoB He MeHee 36. Ha 3auére OH MOKeT MOBBICUTh CyMMY OaiioB 10 61 (He Oosnee), HEOOXOAUMBIX
s osTydeHus 3auéra. Ecnm mo uToraMm Tekymiero u pyOeXHOTO KOHTPOJIS YCIIEBAEMOCTH CTYACHT
Habpai 61 u 6osee 6aIOB, TO €My MOXKET BBICTABIATHCA 3a4€T O6€3 caauu.

Ilepeuens éonpocos, eptnocumuix na 3auém (konmponupyemas komnemenyus [IKC-1)

AKCHUOMBI METPUYECKOTO MTPOCTPAHCTBA.

Hepasencra Komm—byHnsikoBckoro, Munkosckoro, FOnra, I'énnepa.

[TonHble MeTpUYECKHE TPOCTPAHCTBA.

[TonosiHEHNE METPUUYECKHUX TTPOCTPAHCTB.

[TpuHIHIT CKUMAIOIIIX OTOOPAKESHUIA.

Mertoa mocneaoBaTeNbHBIX TPUOTHUKEHUH.

MeTton nocne10BaTeNbHBIX MPUOTUKESHUI I CUCTEMBI JIMHEWHBIX anreOpandeckuxX ypaBHEHHA.
Teopema cymiecTBOBaHUS U €IUHCTBEHHOCTH J1sI 3aaaun Komn.

TeopeMma cyniecTBOBaHUS M €AMHCTBEHHOCTH AJI1 UHTETPAJIbHOTO ypaBHeHUs Bonbreppa.
Teopema cymiecTBOBaHHUS U €IUHCTBEHHOCTH ISl HHTETPAIBHOTO ypaBHeHUs Dpearoapma.
Tononoruyeckue NpoCTpPaHCTBA, OCHOBHBIE ONPEIEICHHUS.

CpaBHEHHE TOMOJIOTHH.

CemnapabenpHbIe TOMOJIOTHYECKHE TIPOCTPAHCTBA, OCHOBHBIC OMPEACTICHUSI.

HernpepsiBHBIE 0TOOpaKEHUSI.

AkcroMa OTaemuMOCTH Xaycaop(oBbie MPOCTPAHCTRA.

IToHATHA KOMIIAKTHOCTH.

WO E WD =

I = T S
AN o i

37



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

KOMIIaKTHOCTh B METPUUECKUX MPOCTPAHCTBAX.
[IpenkomMnakTHBIE MHOXKECTBA.

Teopus mepsbl. Konbiio u anredpa MHOXKECTB. DJIEMEHTapHbIE MHOKECTBA.
JlebGerosa Mepa MIOCKMX MHOYECTB.

OO11ee NOHATHE MEPBI.

W3mepumbie hyHKIMU. J[eHCTBUS HAT U3MEPUMBIMH (DYHKITHUSIMHU.
CxogumocTh Mo Mepe.

Wurerpain Jlebera. [Ipocteie GyHKIIHM.

CgoiicTBa unterpana Jlebera.

CpaBnuenue unterpania Jledera ¢ unrerpajiom Pumana.

Teopema OyounM.

JIuneitnble npocTpancTBa. OnpeneneHus U NpuMepsI.

Jlunelinbie GyHKITMOHAIIBI.

Beimykiibie yHKITMOHATIBL.

HopmupoBaHnHbIe TPOCTPAHCTBA.

EBKIMIOBBI IPOCTPAHCTBA.

Cy1iecTBOBaHHE OPTOTOHATBHBIX 0a3MCOB, OPTOTOHAIU3ALINA.
HepasencrtBa beccens.

[TonHbIe €BKIMIOBBIE TpOCTpaHCcTBA. TeopeMa Pucca—®Puinepa.
['m1b0epTOBO MPOCTPAHCTBO.

HenpepriBHble TnHeHHbIE (QYHKIMOHAIBI B TUHEHHBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX.
OmnpeneneHue conpsKEHHOro MPOCTPAHCTBA.

CuiibHast TONOJIOTHUS B CONPSKEHHOM IPOCTPAHCTBE.

Cnabas Tonosorus u cinabdast CXOIUMOCTb.

O060011eHHbIE PYHKIIHUH.

JeiicTBust HasL 0000LIEHHBIMU (QYHKIUSAMHU.

Huddepenunansubie ypaBHEHUs B Kllacce 0000IIEHHBIX (YHKITUH.
JInneliHbIE OnIepaToOpBhl, ONPEACIICHNS U IIPUMEPHI.
HenpepbIBHOCTh U OTPaHUYEHHOCTD.

CymMa 1 mpou3BeieHHE OIepaTOPOB.

OO0partHblii onepaTop, 00paTUMOCTb.

ConpsikeHHbIE 0IIEpPaTOpPHI.

CamMoconpsKeHHBIE OIIEPaTOPBI.

CrnexTp oreparopa.

Pe3onbBeHTa.

KomnakTHbIe onepatopsl.

HeorpanuueHHble onepaTopbl B HOPMHUPOBAHHBIX POCTPAHCTBAX.

B PE3YyIbTAaTC 3HAHUA O6yanOHlCFOCSI OIICHUBAIOTCS 110 HHUXC CJ'ICIly'IOH_ICﬁ IIKaje.

Taonuya 11. Kpumepuu oyenuganusn

Cymma 0aJ1JI0B TeKYIero Cymma 6a/1j10B Ha Oo6mas cymma
Ouenka
U py0eKHOT0 KOHTPOJIA 3ayere 0aJ110B
>61 - 61 3a4eT
36-60 0 36-60 He3auer
36-60 25-1 61 3a4er
<36 - - HEOIMYyCK

6. MeToauyeckne MaTepHAaJIbl, ONpeesiolue NPoue1ypbl OLeHUBAHUS 3HAHUN, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH
Munumansraas cymma — 100 6amnoB, HabupaeMasi CTYJICHTOM 10 JTUCIMIUIMHE BKIIOYACT JBE

COCTaBJIAIOIIHUC:

— nepeas cocmaesnArouiads — OLCHKAa PEryadpHOCTH, CBOCBPEMCHHOCTH W Kayd€CTBa

38



BBITIOJTHEHUS CTYIGHTOM Y4eOHOM pabOThl MO0 M3YYEHHIO NUCUUIUIMHBI B T€UYECHHUE MEPUOJIa U3yUEHUs
JTUCIUIUIMHBL (CEeMeCTpa, WM HECKOIbKUX cemecTpoB) (cymma — He Oomee 70 OGammom). bamsi,
XapaKTEepU3yIOIINE YCIIeBAEMOCTh CTYAEHTAa IO JUCHUIUIMHE, HAOWparoTCs MM B TEYEHHE BCEro
neproja O0ydeHHsI 3a H3yYSHHUE OTACTbHBIX TEM U BBITIOJHEHUE OTACIBHBIX BUIOB PaboT.

— emopas cocmaensiowjass — OLEHKA 3HAHWIM CTYJICHTA MO pe3yJabTaTaM IMPOMEKYTOUHOM
arrecranuu (e 6onee 30 GamwioB).

KputepueMm OIeHKH YpOBHS

chOpPMUPOBAHHOCTH KOMIIETEHIIUH B paMKax Yy4eOHOM

JUCUUIUTMHBI «DYHKIHOHAIBHBIN aHaIu3» V ceMecTpe SABIISIETCA SK3aMeH, B VI cemecTpe 3auer.
OO0mmit  OGayym  TEeKymiero M pyOeKHOrOo KOHTPOJISI CKJIAIBIBACTCS W3  COCTaBIISIOIIMX,
MPUBOAUMBIX B Tabnuie 12.

Taénuya 12. Pacnpedenenue 6a1108 meKyuiezo u pyoeicHo20 KOHmpons

Cymma 0a/1510B
N Bua xoutpoas Oomasn
n/n 1-s1 Touka 2-s1 Touka | 3-1 TOUKa
cymma

1 | IHocewenue 3anamuii 00 10 bannos 00 3 0. 003 0. 004 0.

2 | Tekywuii KOoHmpons: 00 30 bannos 00 10 6. 00 10 6. 00 10 o.
Omeem na 5 eonpocoe om000l56. | om0Ooo5 |Om0oo5 Om0oo5

0. 0. 0.
[loJsiHbII IpaBUIIbHBIN OTBET 1o 15 6annos 56. 5 0. 50.
HenosnHplil npaBuiibHbINA OTBET or3 10l156. | orl 1056. | or1 1056. | or 1 105 O.
OTtBer, conaepKallfii HETOYHOCTH, 0 0. 0 0. 0 0. 00.
OIHUOKHN
Bovinonnenue camocmosamenbHoix
3a0anuil (pewenue 3aoau,
Hanucanue pegepamos, 00K1a0) om000l56. | om0O0oo)5 om 0005 om 000 5
0. 0. 0.

3 | Pybesicnolit Konmpoins 00 30 bannos 00 10 o. 00 10 o. 00 10 o.
TECTUPOBAHUE 0or010156. | oT01056. | 0oT01056. | or0 10 5 0.
KOJUIOKBUYM or010156. | 010 1056. | oT01056. | o1 0 10 56.

Hmozo cymma mekywiezo u pyoerncnozo
KOHmMPO 0o 70 bannoe 00 23 0. 00 23 0. 00 24 6.

Llenvro npomesicymounvix ammecmayuii 110 JUCIHUIUIMHE SIBJISETCS OLICHKA Ka4eCTBa
OCBOEHUS AUCUUILTUHBI oOydaromumucs. [lo aucuumnnune « DyHKIIMOHATBHBIA aHAIN3» Y4eOHBIM
MIJIAHOM TPETyCMOTPEHBI hopMa MPOMEXKYTOUHOM arTecTanuu 3a4eT B VI cemectpax. [IpoBogurcs
KOMIUIEKCHAs TIPOBEPKa 00yJarouXcs Ha ONpeIeJICHHe CTENEHU OBNAICHUS 3HAHUSIMHA, YMEHUSMHU U
HaBBIKaMH, MIOJyYEHHBIMU Ha 3aHATHUSAX, a TAK)KE ITyTEM CaMOCTOSITEIIbHONW PabOTHI.
MOJTHOCTHIO, 0e3 MpoOenoB, HEOOXOAUMbIE MPAKTHUYECKHE HABBIKM PAabOTHI C OCBOCHHBIM

MarepuaioM cdopMupoBaHbl. Bce mpemycMOTpeHHBIE MpOrpaMMoi OOydeHUsi y4eOHbBIEC 3aJaHus
BBINOJIHEHBI, KAYECTBO MX BBIIOJHEHUS OLIEHEHO YMCIIOM 0ajuloB, OJM3KHMM K MakcumaibHOMy. Ha
9K3aMEHE CTYACHT JIEMOHCTPUpPYET INIyOOKHE 3HaHHUS MPEeIyCMOTPEHHOIO MpOrpaMMoOi MaTepuala,
yMEEeT YEeTKO, JAaKOHUYHO U JIOTUYECKH MOCIIEeI0BaTeIbHO OTBEYATh HA IIOCTABJICHHBIE BOIPOCHI.

Ouyenka «xopowoy — om 81 0o 90 6annoé — TEOPETUUECKOE COAEPKAHME Kypca OCBOEHO,
HEO0OXOIMMbIE TPAKTHUECKHWE HaBBIKM pabOThl C(OPMUPOBAHBI, BHIIOJHEHHbIE Yy4eOHbIE 3a/laHus
coZiepKaT He3HauuTeNnbHble OomMOKKM. Ha 5K3aMeHe CTyOeHT [EeMOHCTPUPYET TBEpAOE 3HAHUSA
OCHOBHOTO (ITPOrPaMMHOI0) MarepHalia, yMEeT YeTKO, IPaMOTHO, 0e3 CYIIECTBEHHbIX HETOYHOCTEN
OTBEUYaTh HA IIOCTABJIEHHBIE BOIIPOCHI.

Ouenka «yoosnemeopumenvno» — om 61 0o 80 6annoe — TeopeTUUECKOE COJIEPHKAHUE Kypca
OCBOCHO HE TOJHOCTHIO, HEOOXOAMMBbIE NMPAKTHUECKUE HABBIKM PabOThI c(hOpMUPOBAHBI YACTUYHO,
BBINOJIHEHHBIE y4eOHbIE 3aJaHUs colepKaT rpyoble ommOKku. Ha sk3aMeHe CTyAeHT AEMOHCTPUPYET
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3HaHHE TOJILKO OCHOBHOTO MaTepuana, OTBEThl COJEP)KaT HETOYHOCTH, ClIab0 apryMEHTHpPOBAHBI,
HapyllleHa MOCJIEI0BATEIbHOCTh U3JI0KEHHS MaTepuaa

Ouyenka «Heyoosiemeopumenbhoy — om 36 00 60 6an1106 — TEOPETUUECKOE COACPIKAHUE
Kypca HEe OCBOCHO, HEOOXOIMMbIC MPAKTUICCKUE HABBIKH PAOOTHI HE C(HOPMUPOBAHEI, BBHITOJHEHHBIC
yueOHbIe 3aJjaHus cojaepkaT TIpyOble OIMOKM, IOMOJHUTENbHAs CaMOCTOsITeNbHas paboTa Hal
MaTepuajJoM Kypca HE MPHUBEAET K CYIIECTBEHHOMY TOBBIIICHHIO Ka4eCTBAa BBIMOJHCHUS YYEOHBIX
3amanuii. Ha sKk3ameHe CTyIEHT [IEMOHCTPUPYET HE3HAaHHE 3HAYUTENBHON YacTH MPOTrPaMMHOIO
Marepuana, CYIIECTBEHHbIE OIIMOKA B OTBETaX Ha BOIPOCHl, HEYMEHHE OPUEHTUPOBATHCS B
MaTepuase, He3HaHUE OCHOBHBIX MOHSITUN JUCIMUILTUHBIL.

Jns monydeHusi 3adera, KOTOPHIM 3aKaHYMBACTCS HM3y4eHUE AMCLUMIUIMHBI B CEMECTpE,

CTY/ICHTY HE0OXOAMMO UMETh He MeHee 61 Oamna. Ecnu o utoram TeKymero u pyoexHoro KOHTpOJIs
YCTIIEBAEMOCTH CTYJEHT HabOpals 4yuciio 6amioB B mpeaenax oT 36 mo 61, To OH JomycKaeTcs K caade
3ayera. [lo uToram 3adera OH MOXKET MOBBICUTH CyMMY 0ayuioB 10 61 (He Oornee), HEOOXOIUMBIX IS
MOJTyYEeHHUS 3a4eTa.

OueHka «3aumeno» - ypoBeHb 3HaHUHU CTYJEHTa COOTBETCTBYET TPEOOBaAHUSM:
— CTyACHT CBOOOJHO OPHEHTHUPYIOTCA B Marepualie U oTBeuyaeT Oe3 3aTpyaHeHuid. OOydarommuiics
CIIOCOOCH K BBIMTOJHEHHIO CIIOKHBIX 3aJlaHHid, TIOCTAHOBKE LIEJeld M BBIOOpE MyTEH WX peanu3aluu.
Pabora BEIMOTHEHA MTOJTHOCTHIO O€3 ommooK, pemero 100% 3amaq;

— OTHOCHUTENIFHO TIIOJIHO OPUEHTHPYETCS B MaTepuaje, OTBe4aeT 0e3 3aTpyJHEHHH, TOMyCKaeT
HE3HAYUTENIbHOE KOJUYECTBO OIMO0K. O0ydaromuiics criocoOeH K BBIOJIHEHUIO CIOXKHBIX 3aJaHUM.
PaGora BbInONHEHA OTHOCTHIO, HO UMEIOTCA He OoJiee 0OJIHON Herpy0oil OIMOKM U OTHOTO HEJO0YeTa,
He OoJiee Tpex HemoueToB. J[omyCcKaroTCs He3HAYUTEIIbHBIE HETOYHOCTH NP PEIICHUH 3a/1a4, PeIIeHO
70% 3anauy;

— B mpomecce orBera nomycKaroTcs OIIMOKM W 3aTPYyIHEHHS TPH U3JIOKEHHH MaTepHaa.
OOyuaromuiics MpaBUJIBHO BBHIMOJIHUI HE MeHee 2/3 Bcell paboThl WM JOMYCTHII He Oosee OJHOMN
rpy0Ooii omuOKK U JABYX HEIOYETOB, HE Ooyiee OJHOU Tpy0oil M OdHON HerpyOoil ommoOku, He Ooee
TpeX HErpyObIX OMIMOOK, OHOUN HerpyOoil. OOydaromuics 3aTpyAHSETCS C MPaBHIBHON OIIEHKOU
MPEAJIOKEHHOM 3a7]a41, TaeT HEMOJIHBINA OTBET, perieHo 55% 3anay;

OueHKkd «He 3aumeHno» - CTYIEHT TMOKa3blBaeT HEAOCTATOYHBIE 3HAHUS MPOTPAMMHOIO
MaTepuaia, He CoCOOCH apryMEHTHPOBAHHO U MOCIICIOBATEIHLHO €r0 U3JIarath, IOMYCKAaeTCs rpyobie
OIITMOKHU B OTBETAX, HEMIPABUJILHO OTBEYAET HA TTOCTABIEHHBIN BOMPOC WK 3aTPYIAHIETCS C OTBETOM.

Tunossle 3aganus, obecneunBaromme Gopmupoanne kommnereHuid [IKC-1 npeacraBneHs! B
Tabiume 13

Taonuya 13. Pe3yabTaThl 0CBOCHHA YUeOHON NN CUMIIMHBI, OJIe/Kalie POBepKe

PesyabTarsi Nuaukaropsl
00yueHust JOCTHKEHUS
(KOMIIeTeHI1H) KOMIIETEHIIMH
Bua oneHo4YHOTO
(111 VIAHMPOBAHUS
OcHOBHBIE OKA3aTeH MaTtepuaJa,
pe3yabTaTOB 00yUYeHusl
OLIEHKH Pe3yJIbTATOB o0ecrne4nBaIOIIEro
10 3J1eMeHTaM
o0yueHust . ¢opmupoBanue
o0pa3zoBaTeJbHOM .
KOMIIeTeHIU I
NporpamMMel U
COOTBETCTBYIOIIUX
OIICHOYHBIX CPEACTB)
MKC-1 3HaTh: nJa_1 _IIKC-1.1. Tunossle OLIEHOYHBIE
YMEHHE SICHO U - OCHOBHBIE U3BECTHBIE Cnocoben 00pabaTeiBaTh, | MATEPHAIBI IJIST YCTHOTO
TIOHSTHO Hay4JHBIE Pe3YyIbTaThI, aHaJN3UPOBATh u ompoca (m. 5.1.1);
NpEACTaBIATh COOTBETCTBYIOIIUE MPOHUIIO | OCYIIECTBIATH coop
MaTeMaTHYECKUE MOTOTOBKH; nH(GOpPMAIUHN TI0 33aJ]aHHOW | THIIOBBIE OIICHOYHEIC
3HAHUSA C YIETOM - IEPCTIEKTUBHBIE HAYYHbIE TEMaTHKE MaTepuaibl s
YPOBHS ayJIUTOPUU. | HANpPaBICHUS B MPODQUIHHON KOHTPOJIEHOH pabOoThI
MpPeIMETHON 00JIaCTH. WA 2 NKC-1.2. (m. 5.1.2);
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CnocobeH (hopMyJIHpoBaTh

Ywmers: MaTEeMaTHYECKUE 3HAHHS C TUTIOBBIE TECTOBBIC

- YMETh SICHO ¥ TIOHATHO YIETOM YPOBHSI 3amanws (1. 5.2.2);
NPE/ICTABNIATh U U3J1arath ciymaTenei

MaTEeMaTHYCCKUE 3HAHMS C TUTIOBBIC OLICHOYHBIC
Y4ETOM YPOBHS ayJAUTOPHUU; MaTepHaibl K 3a4eTy u
- CaMOCTOSITEIFHO CTPOUTH sK3ameny (1. 5.3).

MpOIIeCC OBJIaJeHHUS
uHOpMaIeid, OTOOpaHHOM 1
CTPYKTYPUPOBaHHOH AJis
BBITTOJTHEHUS
npoheCcCUOHANTBHOMN
JIeSITEITbHOCTH.

Baagers:

- pa3NIM4HBIMU POpPMaMHU
MPEACTABICHUS 3HAHUM U
HAaYYHBIX pe3yJIbTaTOB;

- HaBbIKaMH YCTHOT'O U
MICbMEHHOTO
apryMEHTUPOBaHHOT'O
U3JI0KEHUS] COOCTBEHHBIX
pe3yJIbTaTOB.

7. Y4yeOHO-MeTOANYECKOE o0ecreueHne TUCIHIIIHHDBI

7.1. HopMaTHBHO-3aKOHOAATeIbHbIE AKThI
1. TI'paxnanckuii komekc P®: [snexrponnsiii pecypc] // JlocTym M3 CIpaBOYHON CHCTEMBI

"T"apanTt". http://www.garantexpress.ru.

1.

7.2. OcHoBHas1 JInTepaTypa
WnterpanbHble ypaBHeHus : yueOHoe mocobue / O.B. HoBocenoB [u ap.].. — KpacHospek :
Cubupckuil rocylapcTBEHHBIH YHHBEPCUTET HAayKHM M TEXHOJOTMH UMeHH akajgemuka M. .
PemerneBa, 2020. — 122 ¢. — TekcT : 351eKTpOHHBIH // DneKTpoHHO-0nbmnoreyHas cucrema [PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/107201.html
Pomenko O.E. Marematnueckuii ananus. JuddepennuanbHoe W HHTErpajibHOE HCUUCICHUE

(GYHKIIMM HECKOJIbKUX NepeMeHHbIX. Juddepennuanbuple ypaBHEHUs @ yueOHO-METOIUYECKOE

noco6ue / Pomenko O.E., Jlebenesa E.A.. — HoBocubupck : HoBocuGupckuii rocyapcTBeHHbIN
TeXHUYECKUM yHuBepcuteT, 2019. — 76 c. — ISBN 978-5-7782-3944-9. — TekcT : 31eKTPOHHBIN
/I DOnexktpoHHO-OMOmmoreunas  cucreMa I[IPR BOOKS :  [caiit]. —  URL:
https://www.iprbookshop.ru/98715.html

[TaBnoB, E. A. OcHOBBI (pyHKIIMOHAIBHOTO aHanM3a : yueOHoe mocobue / E. A. I1aBnoB. — 2-e
3., crep. — Cankr-IlerepOypr : Jlanp, 2020. — 88 ¢. — ISBN 978-5-8114-3635-4. — Texkcr:
AIIEKTPOHHBIN /l Jlanb : AJIEKTPOHHO-OMOIMOTEIHAS cucrema. — URL.:

https://e.lanbook.com/book/116362

I'ypeuu, A. II. CoopHuK 3anad 1o ¢GyHKIMOHAIbHOMY aHalW3y : ydeOHoe mocobue / A. II.
I'ypeBuy, B. B. Kopues, A. [1. XpomoB. — 2-e u3na., ucnp. — Cankr-IlerepOypr : Jlans, 2021. —
192 ¢. — ISBN 978-5-8114-1274-7. — Tekcr : snexTpoHHbIH // JlaHb : 3JIEKTPOHHO-
6ubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/168380
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10.
11.

12.
13.

14.

15.
16.
17.
18.
19.

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

7.3. JlonoiHuTEIbHAS JIUTEpPaTypa
AcramoBa W.B. @yHkuumoHanbHBIM aHamu3: ydyeOHoe mocobme / W.B. AcramoBa. —
DJIEKTPOH.TECTOBbIE AaHHbIe. —M.: EBpo3uiickuii OTKpbIThII MHCTUTYT. 2011. -112¢. —Pexxum
nocryma: http://www.iprbookshop.ru/11120.html.

CyxunoB A.W. Jleknuun mo ¢yHKIHOHATBHOMY aHaiM3y: ydeOHoe mocoome/ CyxuHoB A.U.,
Oupcos U.I1.- Pocros-na-Jlony: FOxublit henepanbublii yauBepcuteT, 2009. - 192 c. - Pexum
nocrymna: http://www.iprbookshop.ru/46993.html.

PeBuna C.B. @yHKIIMOHATBHBIA aHATU3 B IPUMEpaxX U 3ajavax [DIeKTPOHHBIN pecypc]: yaeOHoe
nocobue/ Pesuna C.B., CazonoB JL.LUI.— DnekTpoH. TEKCTOBBIE daHHBIe.— PocroB-Ha-JloHy:
HOxwubIit Gpenepanbubiii yausepcuret, 2009.— 120 c.— Pexxum gocryna:
http://www.iprbookshop.ru/47190.html

CxonuH B.A. OyHKIMOHAIBHBIN aHAIW3 M MHTETpajbHbIE YpaBHEHUS [DJIEKTPOHHBIN pecypc]:

METOAMYECKUE YKa3aHus K camoctosarenbHol padore/ CkonuH B.A., Ceapix M.A.— DEeKTpoOH.
TeKcToBble AaHHble.— Jlumenk: Jlumenkuil rocyapcTBeHHbIN TexHUUeckuil yHusepcurer, IbC
ACB, 2012.— 17 c.— Pexwum nocrymna: http://www.iprbookshop.ru/55174.html

BongaxoBa B.A., HaxymeBa @®.b. @®yHKUMOHaJbHBII aHaIW3 W HHTEIPAIbHBIE YpPaBHEHUS.
Metoanueckas pa3padorka. Hanpuuk, KbI'Y, 1995 1.

Canosununii B.A. Teopus onepatopos. M.: JIpoda, 2001 r.

Tpenorun B.A., IlucapeBckuii b.M., CobomeBa T.C. 3agaum u ymnpakHeHHS IO
¢byHkunonanbHoMy aHanuzy M., DUIMATIINUT, 2002. — 240 ctp.

Pynun V. ®ynkuuonansusiit ananus. — Cankr-IlerepOypr, Jlans, 2005 r.

Kupunos A.A., I'Bummanu A.Jl. Teopembl n 3anaun (yHKIMOHAJIBHOIO aHaiM3a. YuyeOHoe
nocobue M., Hayka, 1979 r., 381 ctp.

Konmoropos A.H., ®omun C.B. DnemenTsl Teopun QyHKIUN U (QYHKIMOHAIBHOIO aHaau3a. —
M.: DUSMATIINT, 2012. - 517c.

CanoBuuunii B.A. Teopus oneparopos. — M.: JIpocda, 2001 r.

Tpenorun B.A. ®ynkunonansublil ananus. — M.: DUSMATIINT, 2002. — 488 ctp.

Tpenorun B.A. @yukunonansHel ananus. U3a.4. ucnp. 2007. U3n-Bo @u3MatiuT.

Nocuna K. ®ynkunonansubiil ananus. Ilep. ¢ anrn. u3n.3. 2010 r.

AntoneBud A.b., Kuszes JI.H., Panonsr S.B. 3agaunm u ympakHeHHs 1o (yHKIHOHAJIBLHOMY
ananuzy. M3a-so JIubpokom, 2010 r.

7.4. Ilepuoguyeckue Uu3IaHusA
Bectnuk MI'Y Cepus 1. Matemaruka. MexaHuka.
JuddepennunanpHble ypaBHEHUS
Hoxknanst PAH
XKypHan BIYMCIUTENBHON MaTeMaTUKU U MaTeMaTH4ecKo pusuku
N3Bectus By30B. CeBepo-KaBkasckuil pernoH. EcTecTBeHHBIE HAYKH
VYcenexu MareMaTH4eCKUX HayK

7.5. UuTepHeT-pecypehbl
[Tpu usyueHun aucUUIUIMHBL «DYHKIMOHAIBHBIM aHamu3» OO0ydarouuecs o0ecrnedeHbl

J0CTyNOM (yIJaJIEHHBIN TOCTYN) K pecypcam:

—  00wue ungopmayuonHvle, CHpaGoOUHbBIE U NOUCKOBbLE:
26. CnpaBouHas npaBoBast cucrtema «I"apant». URL: http://www.garant.ru.
27. CnipaBouHas npasoBas cucrema «Koncynprant [Imroc». URL: http://www. consultant.ru

Ilepeuenv akmyanbHbIX I1EKMPOHHBIX UHPOPMAUUOHHBIX O3 OAHHDIX,
K Komopuvim obecneuen oocmyn nonavzoeamenam KbI'Y

| Nen/n | HaumeHoBaHue | Kpartkasi xapakTepucTHKa | Ajpec caiita | Ycaosus
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3JIEKTPOHHOT 0 aocTyna
pecypca

Hayuynasn Onektp. bubnmoreka HayyHbix | http://elibrary.ru [onueli goctyn
JIEKTPOHHAS myOmkarmii - okosro 4000

O0udIHoTEKA “HOCTpaHHBIX U 3900

(HO3b PO®U) | 0TEUECTBEHHBIX HAYYHBIX

KYpHAIIOB, pedepaTs
myOmkarwii 20 TeIC.
KYPHAJIOB, & TAK)KE ONHCAHHS
1,5 mitH. 3apyOexHBIX U
POCCHUMCKHUX JAUCCEPTAIINA;
2800 pocc. )KypHaJIOB Ha
0e3B03ME3HOI OCHOBE

ba3a naHHbIX HaunonansHas http://elibrary.ru ABTOpPH30BaHHEII

Science Index nH(pOPMAITHOHHO- JTOCTYTI.

(PHUHILI) AHAIMTUYECKAS CUCTEMA, Ilo3Bomaser
aKKyMmyJupyroas oomuee 6 JIOTIONHATD U
MWIIHOHOB ITyOJIMKauni YTOUHSTH
POCCHIICKHX aBTOPOB, a TaKXKe CBEJICHUSI O
nHGOPMAITUIO 00 MX My OIMKAISIX
nUTHpOBaHUH U3 Oomee 4500 yuenbix KBI'Y,
POCCHICKHUX KYpPHAJIOB. HAMEIOLINXCS B

PUHIL

IBC 13800 u3maHmii mo Bcem http://www.studmedlib.ru [omusrii qocTym

«KoHcyabTanT | obnactsm 3HaHUI, http://www.medcollegelib.ru | (peructpanms mo

CTYJIEHTa» BKITIo4aeT 6osee ueM 12000 IP-anpecam
y4eOHUKOB U Y4eOHBIX KBI'Y)
nocoouii st BO u CIIO, 864
HalMEHOBAaHUN KYpPHAJIOB U
917 moHorpaduii.

«nexrponnas | Komnexnus «Meaumunaa (BO) | http://www.studmedlib.ru [TonmHeli gocTyn

O0nbdMoTeKa I'SOTAP-Meana. Books in (perucrpanus 1o

Texuudeckoro | English (kauru Ha anrmuiickoMm IP-anpecam

By3a» (QBC SI3BIKE )» KBI'Y)

«KoHcynbTaHT

CTYACHTA))

IbC «Jlanb» DNeKTPOHHBIE BEPCUU KHUT https://e.lanbook.com/ [TomubIi JOCTYI
BEYIINX U3aTENbCTB (peructpanus 1o
y4eOHOW 1 HAyIHOI IP-anpecam
JTUTEPATYpPHI (B TOM YUCITE KbI'Y)
YHUBEPCUTETCKUX
U3JaTeNbCTB), TaK U
3JIEKTPOHHBIE BEPCUHU
MEPUOJTUYECKUX U3TaHUH 110
pa3nuYHbIM 00IACTSIM 3HAHHH.

Hanuonanbnasa | O0beqMHEHHBIN IEKTPOHHBINA | https://H30.pd Hoctyn ¢

3J1eKTPOHHAs Katayor OHI0OB POCCHICKUX AIIEKTPOHHOTO

0ubaIHoTEKA OMOINOTEK, COMEPIKANITUI YUTAITBHOTO 3aJIa

PI'b 4 331 542 3neKTpOHHBIX OoubIHoTEKN
JIOKYMEHTOB KbI'Y
00pa30BaTeIbHOTO M HAYYHOTO
XapaxTepa Mo pa3IuuHbIM
OTpacysiM 3HAHUU

IBC 107831 my6nukanuid, B T.4.: http://iprbookshop.ru/ [onuerii gocTymn

«IPRbooks» 19071 — yueOHBIX N3TaHUIA, (perucTpanus 1Mo

6746 — HayuHbIX H3naHuH, 700
KoJuIeKnui, 343 sxypHana
BAK, 2085 aynuion3nanmid.

IP-anpecam
KBI'Y)
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8. IBC «lOpaiit» | DnexTpoHHBIE Bepcuu yueOHoi | https://www.biblio- [TomwbIi qOCTYTI

aas CITO 1 Hay4YHOH JINTEPATypHl online.ru/ (peructpanus 1o
m3aaTenseTB «tOpaitTy ais IP-anpecam
CIIO u 37eKTpOHHBIE BEPCHH KbI'Y)
MEPUOTUIECKUX U3AaHUH 10
pa3nuYHbIM 00NACTSIM 3HAHHH.

9. Polpred.com. 0630p CMU Poccun u http://polpred.com Hoctym mo 1P-
HosocTu. 3apy0exbs. [lomHbIe TEKCTHI + agpecam KbI'Y
0630p CMU. ananutuka u3 600 uzganuit mo
Poccusi u 53 orpacnsm
3apy0exbe

10. Mpe3unentckan | bonee 500 000 31eKTPOHHBIX http://www.prlib.ru ABTOpPHU30BaHHBIN
0ud1HoTEKA JIOKyMEHTOB 10 UCTOPUU JIOCTYII U3
uMm. b.H. OrtedecTBa, pOCCHICKOM OoubroTeKM (ay.
Enabuuna rOCyZIapCTBEHHOCTH, PyCCKOMY Nel15,214)

SI3BIKY U TIPaBY

Kpome mozo, odyuarowueca mozym 60cnonb308amuvcsa npogheccuorHanibHuimu
NOUCKOBLIMU CUCIEMAMU:
28. Cinyx0a TeMaTHUECKUX TOJIKOBBIX ciioBapei http://glossary.ru/
29. CnoBapu v sHuIMKIoneauu https://dic.academic.ru/
30. Bukunenusa http://ru.wikipedia.org/wiki/

7.6. MeTonnueckne yKa3aHus K JJa00paTOPHbIM 3aHATUAM
JlaGopaTopHbIe 3aHATHUS HE TPEIYCMOTPEHBI.

7.77. MeToan4yecKkue yKa3aHusl K NPaKTHYECKUM 3aHATHAM

[lenpl0 MpakTHYECKUX 3aHATHH sBIseTcs oOecreueHHe CBS3M TEOPUU M TMPAKTHKH.
[IpakTHyeckne 3aHATUS COAECHCTBYIOT BBIPAOOTKE y CTYAEHTOB YMEHUI M HAaBBIKOB NPUMEHEHUS
3HAHUM, TIOJYYEHHBIX Ha JIEKIHAX U B XO/I€ CAMOCTOSATENIbHON paboThl. B X0/1€ nmpakTuueckux 3aHaTui
CTY/IEHTBI IPHOOPETAIOT MPO(eCcCHOHANBHBIE YMEHHS M HABBIKU JUIS PEIICHUs IPAKTUYECKHUX 3a]ad U
Pa3BUTHS Y HUX MaTEMAaTHYECKOTO MBIIUICHHUS, M HHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH.

[TpakTudyeckue 3aHATHS TO3BOJIAIOT YIIyOUTh M 3aKPENHUTh TEOPETUYECKHE 3HAHHS B
MHTepecax Mpo(ecCHOHANBHOM MoAroToBKH. OHH MO3BOJISIOT MPOJIEMOHCTPUPOBATh 3HAHUS, YMEHUE
YUTaTh U IOHUMATh yueOHbIE U HayYHble MaTepHallbl, a TAKXKE MPUMEHATh UX MPHU PELICHUH 3a/1a4.

bazoBeiMu BHIaMU y4eOHOW pabOTHI CTYAEHTOB SIBISIOTCS ayAUTOpPHAS M CAMOCTOSITEIbHAs.
AynuTtopHO# paboTe 00s3aTeNbHO JT0JKHA MPEALIECTBOBATh CAMOCTOSITENbHAs padoTa.

Marepuan, BBIHOCHMBIM Ha TPOMEXYTOUYHBIE KOHTPOJIBHBIE MEpONpPHUATHS, Oa3upyercs Ha
TEOPETUYECKON YacTh Kypca, MOITOMY BOINPOCHI, M3JIaraeMble Ha JIEKIMSIX, a TaK)Ke BBIHOCUMBIE Ha
CaMOCTOSITENTbHYIO TIPOPabOTKY, IOJDKHBI PEryISPHO 3aKpeIUIIThCS KaK BO BPeMs ayAUTOPHBIX
3aHSATHUH, TaK U B 4aChl CAMOCTOSTEIbHOM paboThI.

[ToaroToBKY K TpPaKTUYECKUM 3aHITHAM PEKOMEHIYeTCS HAYMHATH 3a0JIarOBPEMEHHO W
MIPOBOJIUTH B CIEIYIOLIEH MOCIE0BATEILHOCTU: YSICHEHUE TEMbl U OCHOBHBIX BOIIPOCOB, BBIHOCHMBIX
Ha 3aHATHE; ONpeesICHIE MOPSIKa MOJATOTOBKH K 3aHSATHIO; U3YUEHHE TEOPETHUECKOTO MaTepraa 1mo
TeMe paboThl U METOAMYECKUX YKa3aHUN MO PELICHHUIO 3aj1au.

[Tpy u3yyeHUM JUTEpaTypbl HEOOXOAMMO MpopaboTaTh HHPOPMAIHIO, TTyOOKO OCMBICIUB
poYMTaHHOE. B X0/ie MOATOTOBKH K 3aHATHIO CTYIEHTHI MOT'YT BBITIOJIHUTS!

- KOHCIIEKTHPOBAHHE NMEPBOMCTOYHUKOB U JAPYroi yIeOHOU JIUTEPATYPHI;

- IPOpabOTKy yueOHOro MaTepHaia (1o KOHCIEKTaM JIEKIIUH, y4eOHOI 1 Hay4HOU JuTeparype)
Y TIOATOTOBKY JOKJIA/IOB;

- IOUCK U 0030p HAYUHBIX ITYOJIMKAIMHA U 3JIEKTPOHHBIX HCTOYHUKOB MH(OpMAIIHH;

- pellieHHe 3a/1a4, YIIpaKHECHUI;

- paboTy ¢ TecTaMH U BOIIPOCAMHU ISl CAMOIIPOBEPKH; H T.JI.
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[Tpu moAroToBKe K OTBETY CTYAEHT JOJKEH OOpaTUTh BHUMAaHKE Ha CIELyIolLe TpeOOBaHUS:
CBOOOHOE M3JIOKEHUE MaTepHalla; apryMEHTUPOBAHHOCTh BCEX COJIEPKAIMXCSA B OTBETE BHIBOJOB U
3aKJIIOUYEHUH; KYJIbTYpy pe4d. BbICTymaromui [OJDKEH yMETh OTCTauBaTh CBOM PE3YJIBTATHI.
CTyneHTbl JOJKHBI OBITh TOTOBBI K BBICTYIUICHHIO JOOPOBOJIBHO WIIM 110 BBI3OBY IPEIOIaBATENs 110
BCEM BOIIPOCAM, PaCCMAaTPUBAEMbIM Ha 3aHATHU.

B Xome mnpakTH4YecKOro 3aHATHS CTYACHTaM pPEKOMEHIYETCS BHUMATEIBHO CIyLIATh
BBICTYIJICHUsI TOBAapHILIEH, AenaTh IpU HEOOXOIUMOCTH 3allMCH, a TAaKKe 3aMedarh JONYLICHHbIE B
pELICHHUSIX CTYIEHTOB HETOYHOCTH, OIIMOKM M HCIPABIATh MX. B KOHIE 3aHATHS MpernojaBaTelb
MOJIBOJUT MTOTU H3YyYEHUs] TEMbl, OOBSABISIET OLIEHKM, IOJYUYECHHBIE CTYJEHTAaMH, J1aeT B Cllydyae
HE00XO0IMMOCTH PEKOMEHIAINY TI0 JOTIOTHUTEIBHOM paboTe Ha/l OTACTBbHBIMU BOIIPOCAMU TEMBI.

O ¢opmax u Meronax KOHTPOJIS 3HAHUN CTYJIEHTOB, O COAEP)KaHUU KOHTPOJIBHBIX 3aJlaHUi, a
Takke 00 UTOrax KOHTPOJBHBIX MEPONPHUATUH CTYIEHTHl CBOEBPEMEHHO WH(POPMHUPYIOTCS
IIPENOJaBaTeIIeM.

CamocrositenbHass  paboTra  CTYIGHTOB — 3TO  IUlaHHpyemas — y4deOHas, ydeOHO-
UCCIIeIoBaTeNbCKasl,  HAy4HO-UCCIIE[OBaTeNIbCKass  paboTa  CTYJNEHTOB,  BBIIOJHSEMAas  BO
BHEAyIUTOPHOE BPEMs 10 3aJaHUIO U IO PYKOBOACTBOM IIPENOAABATENLS.

Llenbto camocTOATENbHOM pabOTHI sABIsETCA INIyOOKOE MOHUMAaHUE M YCBOGHHUE Kypca JIEKLUH
U MPAKTUYECKUX 3aHATUH, [TOATOTOBKA K BBIIOJIHEHUIO KOHTPOJIbHBIX padOT, KOJUIOKBUYMY U K claue
9K3aMeHa, a TaK)Ke MPUOOPETEHHE OIbITa TBOPUECKOM U UCCIIEI0BATEIbCKON AEATEIbHOCTH.

@DopMBI  CaMOCTOSITETILHOM PadOThl CTYACHTOB IOJHOCTBIO ONPEACISAIOTCA COJEpKAHUEM
yueOHOM aucuuiuinHbl. B KadecTBe OCHOBHBIX (DOpPM CaMOCTOSITEIbHOM paOOThl CTYACHTOB MpU
M3Y4YEHUH JUCHUIUIMHBI “@YHKIIMOHAIbHBIA aHAJIN3 MOXHO BBIIECIUTH CIEAYIOLIHE:

- BBIIIOJIHEHUE JIOMAIIHUX 3a1aHNN;

- IOArOTOBKA K TECTUPOBAHMUIO;

- IOATOTOBKA K KOJUIOKBUYMY;

- CaMOCTOSATENBHOE U3y4EHUE TEOPETUYECKOTO MATEPUAIIA U JINTEPATYPHI;

- IOJITOTOBKA K KOHTPOJILHOM paboTe;

- CaMOCTOSITENbHAsl TPOBEPKA COOCTBEHHBIX 3HAHUM;

- IOArOTOBKA K DK3aMEHY.

PesynbTarel camocTOATENBEHOM pabOThl KOHTPOIMPYIOTCS MpPENoJaBaTesIeM U YYUTHIBAIOTCS
IpU TEKylIeH, pyOexKHON M MPOMEKXYTOUHOM aTTecTalluy cTyaeHTa. HemMaaoBaXHYIO posib IPU 3TOM
JOJKHBI UTPaTh CUCTEMAaTUYHOCTD U IJI0JJOTBOPHOCTH IPOBOJAUMOM CAaMOCTOSITEIbHOW PaboThl.

7.8. MeTonnueckne yKazaHusi K KypcoBOMY NPOeKTHPOBAHUIO M IPYTUM BUAAM
CaMOCTOSITEIbHOM PadoThl

VYuebnas pabora no aucuuiuinHe «QDYHKIMOHATIBHBIA aHAIN3» COCTOUT M3 KOHTAKTHOW
paboTHI (JIEKIIMU U MPAKTHYECKUE 3aHATHS) U CAMOCTOATEIbHON paOoThl. J[0s KOHTAaKTHOW y4eOHOM
paboTel B 00111eM 00beMe BPEMEHHU, OTBEACHHOM ISl M3YYEeHUS AUCIUILINHBI, cocTaBiseT 66,11 % (B
TOM 4HCJI€ JEKIHOHHBIX 3aHatuid — 28,33%, mnpaktudeckux 3ausatuii — 37,78%), mons
camocTosiTennbHONU paboThl — 33,89 %. CooTHOIIEHHE JEKIIMOHHBIX, CEMHUHAPCKUX, JT1a00paTOPHBIX U
MPAKTUYECKHUX 3aHATUN K 00IIEMY KOJIMYECTBY YAaCOB COOTBETCTBYET YUeOHOMY IUIaHY HamlpaBlIeHUS
01.03.01 — «Marematukay, npopuib «luddepeHnmanbable ypaBHEHHs, JUHAMHUUYECKUE CUCTEMBI U
ONTUMAJILHOE yIPaBICHHEY.

JUnis TOATOTOBKM K MPAKTUYECKHM 3aHATHSAM HEOOXOJMMO PpPacCMOTPETh KOHTPOJIbHBIE
BOIPOCHI, MPH HEOOXOAUMOCTH OOpaTHThCS K PEKOMEHIYyEeMOH JHMTepaType, 3amucarbh HEMOHSTHbHIE
MOMEHTHI B BOIIPOCAX JJIs1 YSICHEHUS UX HA MPEICTOSIIEM 3aHATHH.

Memoouueckue pekomenoauuu 0131 00y4aAOWUXCA NO  U3YYEHUIO  OUCUUNIUHDL
«DYHKYUOHAILHBLIL AHATIU3)

[Tpuctynas K U3y4YCHHIO JUCHMIUIMHBI, OOydaromemycs HEOOXOAMMO O3HAKOMHUTBHCS C
TEeMAaTHYECKUM IUIAHOM 3aHATHM, CIHCKOM pPEKOMEHJIOBAaHHOW y4yeOHOW muTepaTypsl. Cremayer
YACHUTDH NOCICAOBATCILHOCTD BBIMMOJIHCHUSA WHIAWBHUAYAJIBHBIX y‘Ie6HBIX SaHaHHﬁ, 3aHECTH B CBOIO
pabouyio TeTpaab TEMbl M CPOKH IMpoBeleHus y4deOHbIX paboT. [lpu wu3ydeHMM IUCIUILIMHBI
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o0yyJaromuecs BBIIOJIHSIIOT CIEIYIOLINE 3aJaHMsl: U3Y4aloT PEKOMEHIOBAHHYIO YYEOHYI0 M Hay4YHYIO
JUTEpaTypy; MUIIYT KOHTPOJIbHBIE PAOOTHI; TOTOBATCS K MPAKTUUYECKUM 3aHSATHUSM; BBIMOJIHSAIOT
CaMOCTOSITENIbHBIE PA0OTHI; Y4aCTBYIOT B BBIIIOJHEHUU MPAKTUYECKUX 3aJaHUN. YPOBEHb U INIyOMHA
YCBOGHHS JUCIUIUIMHBI 3aBUCAT OT AKTUBHOW M CHCTEMAaTHYECKOH PabOTHl Ha JICKIMAX, M3YUYCHHS
PEKOMEHIOBAaHHOW JIUTEPATYpPBl, BBINOIHEHNSI KOHTPOJIBHBIX TMCbMEHHBIX 3alaHUN

Kypc wn3ydaerca Ha JIeKUUAX, IPAKTHYECKUX 3aHATHAX, IIPU  CAMOCTOSTEIBHOW U
MHAMBUYabHOM pabore oOyvaromuxcsa. OOyyaromuiics JUIsl IOJHOIO OCBOEGHUS MaTepuana JA0JKEH
HE IpOIYCKaTh 3aHATHS M aKTMBHO Y4acTBOBaTh B yuyeOHOM Ipolecce. B ciydae HeperysiaspHoro
MIOCEIIECHUS 3aHATUH y 00ydaromuxcs €cTh JAOCTYH K 3JIEKTPOHHOMY BapHaHTY JIEKIMH, 3aJaHUil K
IIPAKTUYECKUM U J1a00paTOPHBIM 3aHATUAM. JIEKIIMU BKIIIOUAIOT BCE TEMBI U OCHOBHBIE BONpOCHI. Jlis
MaKCUMaJIbHOU 3(PPEKTUBHOCTH M3y4EHHUsS HEOOXOIUMMO IOCTOSHHO BECTH KOHCIIEKT JIEKLUH, 3HATh
PEKOMEHyEMYIO IIpENoAAaBaTeIeM JIUTEPATYPY, MO3BOJIIONIYIO JOIOJHUTh 3HAaHUA M Jydlle
MIOATOTOBUTBCS K IPAKTUUECKUM 3aHITHSIM.

B coorBeTcTBHM ¢ y4eOHBIM IUIAHOM Ha KaXAYIO TEMY BBIIEIEHO HEOOXOIUMOE KOJIMYECTBO
4acOB  IPAKTHUYECKHUX  3aHATHHM, KOTOpPBIE IIPOBONATCA B  COOTBETCTBMM C  BOIIPOCAMH,
PEKOMEH/IOBAaHHBIMU K HM3YYEHHUIO 10 olpeaeieHHbIM TemMaMm. OOydaromuecs IOJDKHBI PETyJIsSpHO
TOTOBUTBCS K 3aHATHSM W y4acTBOBaTb B OOCYKIEHHMH BompocoB. IIpu moAroToBke K 3aHATUSAM
CllelyeT pyKOBOJCTBOBATHCS KOHCIIEKTOM JIEKIIUM M PEKOMEHIOBAaHHOM JInTepaTypoil. TeMarnueckuit
IUIaH JIUCUMIUIMHBI, Y4eOHO-METOJMYECKHE MaTepuaibl, a TaKKe CIHUCOK PEKOMEHJI0BaHHON
JUTEpaTyphl IPUBEACHBI B paboyeil mporpamme

Memoouueckue pexomenoauyuu npu padome HAO KOHCHEKMOM 60 6peMsA NpPOEedeHUs
JleKyuu

B mpotiecce IeKIMOHHBIX 3aHATUHN 11€71eCO000pa3HO KOHCIIEKTUPOBATh YUeOHbIN MaTtepuan. s
3TOTO MCIOJB3YIOTCA OOIIMEe U YTBEPAMBIIUECS B MPAKTUKE MpaBUia, U MPHUEMbl KOHCIEKTUPOBAHUS
JIEKUWH.

KoHcniektupoBanue JIeKIUN BeIETCA B CHEIUAIbHO OTBEIECHHOM ISl ATOTO TETPAa, KaXKIbIi
JUCT KOTOPOM JOJKEH HMETh TOJII, Ha KOTOPBIX [ENaroTCsAd TIOMETKM W3 PEKOMEHJIOBaHHOMN
JTUTEPaTyphl, TOTMOTHSIIONINE MaTeprall MPOCTYIIAHHOW JIEKIIMH, a TakKe MOAYEPKUBAIOLINE 0COOYIO
BOKHOCTH T€X WJIM UHBIX TEOPETHUUECKUX MOJTOKEHUMN.

[lenecooOpa3Ho 3amUChIBaTh TEMYy M IUIaH JIEKIUH, PEKOMEHIYyEeMYIO JHUTEepaTypy K TeMme.
3anucu pa3/esioB JICKIIMU JIOJDKHBI MMETh 3arojIOBKM, IOJ3arojOBKU, KpacHble CTpoku. Jms
BBIJICJICHUS] PA3/EJIOB, BBIBOJOB, OIPEICICHHUI, OCHOBHBIX M€ MOYKHO HCIOJb30BaTh IIBETHHIE
KapaHjamy u GJaoMacTepsl.

HazBaHHbIe B JIEKIIMHM CCHUIKM Ha MEPBOMCTOYHHKH HAJ0 TMOMETUTh Ha MOJSIX, YTOOBI MpHU
CaMOCTOATENIbHON paboTe HaWTU U BHHUcaTh uX. KakaoMy CTyneHTy HEOOXOAMMO BBIpA0OTATh H
UCIOJIb30BaTh JAOMYCTUMBIE COKpAIlleHUs HanboJee pacpOoCTPaHEHHBIX TEPMUHOB U MTOHSITHIA.

Memoouueckue pekomenoayuu no n0020MO6Ke K NPAKMUYEeCKUM 3aHAMUAM

[TpakTHueckue 3aHATHS — COCTaBHAs 4acTh Y4eOHOTo Impolecca, MPOXOAdIue IpU aKTUBHOM
y4acTUu CTyIeHTOB. OHHU CIIOCOOCTBYIOT YIIIyOJEHHOMY M3Y4YeHHI0 HauOoJjiee CIIOKHBIX MpoOiieM
HayKH U CIIy’)KaT OCHOBHOM (hOpMOIl MO/ABENEHUSI UTOTOB CaMOCTOSITENIBHON paboThl 00y4YaroIIUXCsl.
Llenpt0 TpPaKTUYECKUX 3aHATHH SBISETCS YIIyOJIeHHE W 3aKperyIeHHe TEOpPeTHYECKHX 3HaHUH,
MOJIYYEHHBIX OOY4YalOIIMMHUCSA Ha JIEKIUSAX U B MPOLECCE CAMOCTOSITEILHOTO HM3y4YeHHUs y4eOHOro
MmaTepuana, a, cieoBaTeJIbHO, POPMHUPOBAHUE Y HUX ONPEICIIEHHBIX YMEHUH U HAaBBIKOB.

B Xonme moAroToBkM K 3aHATUSAM HEOOXOJUMO MPOYUTATh KOHCIEKT JIEKUWH, HU3YYUTh
OCHOBHYIO JIUTEPATYPY, O3HAKOMUTBHCSA C JIONOJHUTEIBHOM JUTEPAaTypOH, BBHINOIHUTH BbIJAHHbBIE
mpenojaBaTesieM MpakTHUeckue 3anaHud. [Ipu 3ToM ydecTb peKOMEeHAallUW IMpernojiaBaTens Hu
TpeGoBaHus mporpammbl. JlopabaTeiBaTh CBOM KOHCIEKT JIEKIMM, Jejlasi B HEM COOTBETCTBYIOILUE
3aMKCy U3 JUTEPaATypPHI.

KenarenpbHO NpU NOArOTOBKE K IMPAKTUYECKUM 3aHATHSAM IO JUCHMILUIMHE OJHOBPEMEHHO
UCIOJIb30BaTh HECKOJIBKO MCTOYHUKOB, PACKPBIBAIOIINX 3aJJaHHbIE BOIIPOCHI.
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Ha npakTtuueckux 3aHATUSAX OOyyaromuecs ydarcs rpaMOTHO M3JaraTh MpoOjemMbl, CBOOOIHO
BBICKA3bIBaTh CBOM MBICIIH U CYKICHHS, PACCMATPUBAIOT CUTYAIHMH, CIOCOOCTBYIOIIUE Pa3BUTHIO
npodeccnoHanTbHOM KOMIIETEHTHOCTH.

Memoouueckue pekomenoayuu no OpeaHu3AYUU CAMOCMOAMEIbHOI Padomvl

CamocTtosTenpHas paboTra OOYyYarOIIMXCSd — CHOCOO AaKTHUBHOTO, IIE€JICHAPABICHHOTO
MPUOOpPETEHUsI CTYJEHTOM HOBBIX IS HEro 3HAHMM U yMEHHMH 0e3 HeMOCpPEICTBEHHOI'O ydacTusi B
3TOM TIpolecce npenoaaBareneil. [loBbIIIeHHE PONK CaMOCTOSATENLHOW PabOThl OOYUYAIOMIMXCS TPH
MIPOBEJICHUH PA3IMYHBIX BUJIOB YUEOHBIX 3aHATUH MPEIIoiaraer:

- ONTHMH3ALUIO METOAOB OOy4YCHHs, BHEAPEHHE B YUEOHBIH MPOLECC HOBBIX TEXHOJIOTHN
oOyueHusi, TMOBBIMIAIONNX MPOU3BOAUTEILHOCTh TPyJa IMPENnoJaBaTelis, aKTUBHOE HCIOJIb30BaHUE
MH(POPMAIIMOHHBIX TEXHOJOTHH, IO3BOJIAIONIMX oOOyJaromemMycs B YIOOHOE JUIsi HEro BpeMms
ocBaMBaTh y4eOHBIM MaTepHal;

- LIMPOKOE BHEIPEHUE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHMS;

- COBEpUICHCTBOBAHNE METOAMKH MPOBEICHUS MPAKTUK U HAyYHO-UCCIIEA0BATEIbCKOI paboTh
o0yJaromuxcs, IOCKOJBKY HMMEHHO JTH BHIbl y4eOHOW pabOThl B MEPBYIO OYEpelb TOTOBST
00y4aroIuXxcsi K CaMOCTOATEILHOMY BBIITOJIHEHUIO MTPO(ecCHOHABHBIX 33/1aY;

- MOJEpPHHU3ALMI0 CUCTEMBbl KYpPCOBOIO U JUIUIOMHOTO IPOEKTUPOBAHMSA, KOTOpas JI0JKHA
MOBBILIATH POJIb CTYJEHTA B MOAOOpe MaTepuaa, MOUCKe MyTel peleHus 3a1ay.

CamocrosiTenpHas paboTa MPUBOAUT CTYACHTA K TOJTYYECHUIO HOBBIX 3HAHUH, YIOPSIOUCHHUIO U
yrayOJIeHNUI0 UMEIOIIMXCS 3HAHUM, (OPMUPOBAHUIO Yy HETO MPO(ecCHOHAIBHBIX HABHIKOB U YMEHUHU.
CamocrosiTenpHast paboTa BBITIOIHSCT Pl GYHKIHI: pa3BUBAIONIYIO; HH(OPMAIMOHHO-00YJAOIIYIO;
OPUEHTHUPYIOIIYIO U CTUMYJIHPYIOIIYIO; BOCIIUTHIBAIOIIYIO; UCCIIEOBATENbCKYIO.

B pamkax kypca BBIIOJIHSIOTCS CIEAYIOUINE BUIbI CAMOCTOATEIbHONU PadOThI:

1) npopaboTka yyeOHOro Marepuania (1o KOHCIEKTaM, Y4eOHOI 1 HaydHOIl TuTeparype);

2) BBINOJIHEHNE PA3HOYPOBHEBBIX 3a/1a4 U 3a/1aHU;

3) paboTa ¢ TecTaMu U BOIPOCAMH IS CAMOTIPOBEPKHU;

4) BBINMOJTHEHNE UTOTOBON KOHTPOJIBHOM paOOTHI.

CryneHTaM peKOMEHAYeTCsl C caMOro Hayaja OCBOGHMs Kypca paboTaTh C JIMTEpaTypod U
IpearaéMblMH 3a/1aHus MU B (hOpMe MOJNOTOBKU K OUEPETHOMY ayJuTOpHOMY 3aHATHIO. [Ipu sTOM
aKTYyalIM3UPYIOTCS MMEIOLIMecs 3HaHMs, a TakKe co3faercss 0a3a Juis yCBOGHMsS HOBOTO MaTepHala,
BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPHIE CTY/ACHT MOJIy4aeT B ayAUTOPHH.

Heo6xonuMo OTMETHUTB, YTO HEKOTOpBIE 3aJaHus A CaMOCTOATENbHOM paboThl MO Kypcy
UMEIOT ompezaeneHHyo crneunduky. Ilpu ocBoeHMH Kypca CTYJEHT MOXET I0JIb30BaThCs
O6ubnMoTeKol By3a, KOTOpas B IIOJHOW Mepe oOecredeHa COOTBETCTBYIOLIEH JIMTepaTypoi.
3HAUUTENbHYIO TOMOIIb B IMOATOTOBKE K OYEPEAHOMY 3aHATUIO MOXET OKa3aTh HMEIOIIMICS B
y4eOHO-METOJUUECKOM KOMILIEKCE KpaTKUi KOHCIEKT JieKIui. OH k€ MOXKET UCIOIb30BaThCs U IS
3aKpEIJICHUs MOTYYEHHOIO B ayIMTOPUU MaTepuaa.

CamocrosTenbHas paboTa CTYJEHTOB IpelycMOTpeHa y4eOHBIM IUIAHOM M BBIMOJHSAETCS B
o0s13aTeTbHOM TOpsAKe. 3aJaHusl MPEAJIOKEHbl MO KaXI0i M3ydaeMoil TeMe W MOTYT T'OTOBUTHCS
MHAMBUYAIbHO WM B rpymiie. 1o Heo0X0AUMOCTH CTYACHT MOXKET 00paIaThCs 3a KOHCYJIbTAIlMen K
npernojaBaTesnto. BeinoaHeHne 3a1aHuii KOHTPOJIMPYETCS M OLIEHUBAETCs MperoaBaTesieM.

Jl1s ycrenmHoro caMoCTOATENbHOIO U3YYEHHsI MaTeprala CETO/IHS UCIIONIb3YIOTCS Pa3IMUHbIe
cpeacTBa OOy4eHHs, Cpeld KOTOPBIX 0CO00€ MECTO 3aHMMAlT HH()OPMALMOHHBIE TEXHOJIOTUU
pa3sHOro YpOBHS M HANpPaBICHHOCTU: JJIEKTPOHHBIE YUYEOHHUKHM M KypChl JIEKIUi, 0a3bl TECTOBBIX
3aJaHuil M 3a7a4y. OJEKTPOHHBIM Yy4eOHHMK TMpeAcTaBiseT Cco0OM MpPOrpaMMHOE CpEACTBO,
MO3BOJISIONIEE MPEICTAaBUTh JJIS U3YUYEHUsI TEOPETHUECKUI MaTepuall, OpraHu30BaTh apoOupoBaHUe,
TPEHa)X M CaMOCTOSITENIbHYIO TBOPYECKYIO paboTy, MOMoraromiee CTyJIeHTaM U IpernojaBaTellto
OLIEHUTh YPOBEHb 3HAHUU B OMNpEENCHHONM TEeMaTuKe, a TakXke cojepxkaliee HeoOX0IUMYIo
CHpPaBOYHYIO HH(MOpMaLKI0. DJIEKTPOHHBIN Y4eOHMK MOXKET MHTErpHUpoBaTh B ce0€ BO3MOXKHOCTU
Pa3NUYHBIX TEJarorH4ecKuX MPOTPAMMHBIX CpPEICTB: OOYYaloIUX MPOrpaMM, CIPAaBOYHHKOB,
y4eOHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOUIUX MPOrPAMM.

Jis  ycrenmHoOM opraHu3aliil  CaMOCTOSITENTbHOM paboThl BCE AaKTHBHEE MPUMEHSIOTCS
pa3zHooOpa3Hble 00pa3oBaTeNbHbIE PECYpPChl B CETH VIHTEpHET: CUCTEMbI TECTUPOBAHUS 110 PA3IUYHBIM
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o0nacTsaM, BHUPTYyaJibHBIE JIEKIIMH, JA0OpPaTOpPUM, IMPU STOM IOJIH30BATENIO JIOCTATOYHO HMETh
KOMIIBIOTEp U MOAKIIOYeHHE K VHTepHEeTy Ui TOro, YTOOBI CBA3ATHCS C MpENojaBaTesieM, peliaTh
BBIUMCIIMTENIbHBIE 33Ja4d M I[Oody4yaThb 3HaHuWA. lcnonb3oBaHMEe ceTel  YCHUIIMBAaeT  PpoOib
CaMOCTOSITENTbHONW paboThl CTyAEHTa M MO3BOJSIET KapAUHAJIBHBIM 00pa3oM H3MEHHUTh METOJIUKY
MIPENoIaBaHusl.

CTyzneHT MOKET I0JIyyaTh BCE 3aJJaHUsI 1 METOAMYECKUE YKA3aHUS YEPE3 CEPBEP, UTO JAET EMY
BO3MO>XHOCTh MPUBECTH B COOTBETCTBUE JIMYHBIE BO3MOXKHOCTU C HEOOXOAUMBIMH IJi BBITOJIHEHUS
pabot Tpyno3arparamu. CTyIeHT UMEET BO3MOXKHOCTH BBINIOJHATH PadOTy J0Ma WM B ayJUTOPHH.
Bbonbmioe BocnuTaTenbHOe U 00pa3oBaTENIbHOE 3HAUYEHHE B CaMOCTOSITENIbHOM Y4YeOHOM Tpyne
CTYJEHTa UMEET CaMOKOHTpPOJb. CaMOKOHTPOJIb BO30YKIAEeT U MOAJEPKUBAET BHUMAHUE U UHTEPEC,
MOBBIIIACT AKTUBHOCTh NMAMSTH W MBIIUICHUS, TMO3BOJIAET CTYICHTY CBOEBPEMEHHO OOHAPYXKUTh U
YCTPaHUTH JOMYIIEHHBbIE OMIMOKA M HEAOCTATKH, OOBEKTUBHO ONPENEIUTh YPOBEHb CBOMX 3HAHHIA,
MPaKkTUYECKUX yMeHui. Camoe IOCTYIIHOE U IPOCTOE CPEACTBO CAMOKOHTPOJISI C NPUMEHEHUEM
MH(POPMAIIMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHH — 3TO PAJ TECTOB «on-line», KOTOPhIE MO3BOJISIOT
B PEKHME PpEabHOIO BPEMEHHM ONPEIEIUTh CBOW YPOBEHb BIIAJICHUS IPEIMETHBIM MaTEPUATIOM,
BBISIBUTH CBOM OIIMOKU U MOJYYUTh PEKOMEHAINH 10 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi

Bcro nuTeparypy MOXHO pa3leiuTh HAa Y4eOHUKU U ydeOHbIe IMOCOOHS, OpUTHHAJIbHBIC
Hay4YHbIE MOHOTpaUUECKUe MCTOYHHKH, HAYYHbIC MyOIMKAUK B TEPHOAMYECKO medatu. V3 Hux
MOKHO BBIJICJIUTH JIMTEPATYPy OCHOBHYIO (PEKOMEHAYEMYIO), NOMOIHHUTEIbHYIO U JUTEpaTypy AJs
YIIIyOJIEHHOTO U3yYeHHS JUCIUTUIAHBL.

W3ydyeHre NUCHUIUIMHBI CIeyeT HAUMHATh ¢ Y4eOHUKA, MOCKOJIbKY YYeOHUK — 3TO KHUTA, B
KOTOPOM W3JI0KEHbI OCHOBBI HAYYHBIX 3HAHWUU IO ONPEACICHHOMY HpPEIMETy B COOTBETCTBHUHU C
LEJSIMH U 3a/1a4aMH 00Y4YeHHsI, YCTaHOBICHHBIMH MPOTPaAMMOH.

[Tpu paboTe ¢ nuTepaTypoii HEOOXOIMMO YUUTHIBATh, YTO UMEIOTCS Pa3IUYHbIC BHIbI YTCHHUS,
Y KaXIbIH U3 HUX UCIOJB3YETCS Ha OMPEIeNIEHHBIX Tarax OCBOSHUS MaTepuana.

IIpeosapumenvHoe UTEHUE HAINPABICHO HA BBHISBICHHE B TEKCTE HE3HAKOMBIX TEPMHUHOB M
MOUCK MX 3HAYCHMs B CIPABOYHOM JnMTepaType. B dacTHOCTH, IpU YTEHMH YKa3aHHOW JUTEpaTyphl
He00X0IMMO NMOoAPOOHENIIIMM 00pa3oM aHAJIM3UPOBATh MOHATHS.

Ckeo3n0e umenue TIpEAINONaraeT MpPOYTEHHE MaTepuaja OT Havyaia J10 KoHia. CKBO3HOE
YTEHHUE JINTEPaTypbl U3 MPUBEJCHHOIO CIHUCKA J1a€T BO3MOXHOCTb CTYAEHTY C(POPMHUPOBATH CBOJ
OCHOBHBIX OHATHUH U3 N3ydyaeMoit 00JIaCTH U CBOOOHO BIIAJIETh UMH.

Buibopounoe — Ha060pOT, UMEET 1IEJIbI0 TIOUCK U 0TOOP MaTepuana. B pamkax gaHHOTO Kypca
BbIOOPOYHOE YTEHHE, KaK CIIOCOO0 OCBOEHHUS COJEpXkKaHUSA Kypca, JOJMKHO HCIOJIb30BaThCS INPHU
MOJITOTOBKE K MPAKTHYECKUM 3aHSATHUSIM 110 COOTBETCTBYIOIINM pa3/iesiaM.

Ananumuueckoe umeHue — OSTO KPUTHUYECKMH pa30op TeKcTa C MOCIEIYIOIUM €ro
KOHcHeKkTupoBaHueM. OCBOEHHE yKa3aHHBIX MOHATHH OyneT HanOonee 3¢ (HEKTUBHBIM B TOM ciyyae,
€CITM TPU YTEHHWU TEKCTOB CTYJEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BONpPOCHL. YacTb M3 3THX
BorpocoB chopmynupoBana B @OC B mepedHe BOMPOCOB JjIsi coOecemoBaHus. llepedeHp ATHX
BOIPOCOB OTPAHUYEH, TO3TOMY BaXXHO HE TOJBKO COJIEpKaHUE BOMPOCOB, HO CaM MPHHIIUIT OCBOECHUS
JUTEPATyphl C TOMOIIbIO BOTIPOCOB K TEKCTaM.

Llenbto u3yuaroweco 4UTEHUS SBISETCS TIyOOKOE M BCECTOPOHHEE IOHMMAaHUE Y4eOHOM
nHpopManuu. EcTh HECKOIIBKO MPUEMOB M3yJarOIIero YTCHHS:

- YTEHHUE 10 AITOPUTMY IpenoaraeT pa3ouenue nadopmaiu Ha OJ0KU: Ha3BaHUE, aBTOP,
HCTOYHUK, OCHOBHAsl UJes TeKCTa, (aKTUYECKUH MaTepuaj, aHaJIU3 TEKCTa MYTEeM COIMOCTaBIICHUS
UMEIOIINXCS TOYEK 3PEHUs 0 pacCMaTpUBaEMbIM BOIIPOCAaM, HOBU3HA;

- TpUeM TIOCTAaHOBKM BOMPOCOB K TEKCTY HMMEET CIEAYIOUUN aJrOpuTM: MEAJIEHHO
MPOYUTATh TEKCT, CTapasiCh MOHATH CMBICT M3JI0)KEHHOTO; BBIACIUTH KIIIOUEBBIE CIIOBA B TEKCTE,
MIOCTapaThCsl MOHATH OCHOBHBIE UJIEH, TOATEKCT U OOIINIA 3aMbICEI aBTOPA.

- TIpUEM TE3UPOBAHUS 3aKIIOYaeTcs B (POPMYJIMPOBAHUHM TE3HCOB B BHJE MOJOKECHHIH,
YTBEPKJICHUH, BBIBOJIOB.

Mo>HO 100aBUTh M UHBIE IPUEMBI: TIpHUeM pedeprupoBaHUs, TPUEM KOMMEHTHPOBAHHUS.
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Ba)kHOU COCTaBJISOMICH JIF000T0 COMAHOTO HAYYHOTO M3IaHHS SBJISETCS CIIMCOK JIUTEPATYPHI,
Ha KOTOPYIO CChUTaeTCsl aBTOp. [IpyM BO3HMKHOBCHHMH HHTEpECa K KaKOW-TO OOCYXJIaeMOW B TEKCTE
npoOieMe BCeryia eCTh BO3MOXKHOCTb 00OPAaTUThCS K CITUCKY OTHOCSIICHCS K Heil inTeparypbl. B aTom
ciiydae Bcs mpoOsema Kak Obl pa30WBacTCs HA COCTABIISIONIME YACTH, KaXAas U3 KOTOPBIX MOXKET
U3y4aThCsl OTACIBHO OT JApyruX. [IpW 3TOM BaKHO HE TEpsTh W3 BHUAA OOIIMIA KOHTEKCT M HE
MOTPYKaThCsl YpE3MEPHO B JIETAIIH, IOTOMY YTO TAaKUM 00pa3oM MO>KHO HE YBUJIEThH TJIAaBHOTO.

[ToaroroBka K 9K3aMeHY M 3a4eTy JOJDKHA MPOBOJUTHCS HAa OCHOBE JICKIIHOHHOT'O MaTepHaa,
MaTepuaa IPaKTHYECKUX 3aHITHIA ¢ 0053aTeIbHBIM OOpAICHHEM K OCHOBHBIM YYeOHHUKAM TI0 KYpCy.
DTO TMO3BOJUT HCKIIOYATH OIMIMOKM B TOHMMaHHM MaTepuaya, OOJErYuT €ero OCMBICICHHE,
MPOKOMMCHTHUPYCT MaTCpUal MHOTOUYMUCIICHHBIMU ITPUMCPAMMU.

Memoouueckue pekomenoayuu 011 n0O20MOEKU K 3auemy

3ader sBIseTCs (OPMOM UTOTOBOTO KOHTPOJS 3HAHWW M YMEHHUU, OOyYarOIMXCs MO JaHHON
JUCLUIUIMHE, MOJYYEHHBIX Ha JIEKLIMAX, IPAKTUUECKUX 3aHATHSAX M B IIPOLIECCE CaMOCTOSATEIbHOU
pabotel. OCHOBOII Ui onpeAeNeHus] OLEHKU CIYKUT YPOBEHb YCBOSHHS 00Yy4aroIIMMUCS MaTepuara,
MIPEyCMOTPEHHOTO JJaHHOW paboueil mporpammoii. K 3auety gomyckarorcs cTyneHTsl, Habpasmue 36
u Oonee OalyIOB MO UTOraM TEKYIIETO0 M MPOMEXKYTOUHOTO KOHTpois. Ha 3auere CTyaeHT MOKeT
HaOpaTh 10 25 6auioB.

B nepuona moAaroToBku K 3a4eTy oOydaromuecs BHOBb 00palaTcs K yaeOHO-METOAMYECKOMY
MaTepualy U 3aKpeIuIsIIOT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka oOy4aromierocs K 3aueTy BKJIIOUAET TPH ITara:

- CaMOCTOsTENIbHAS paboTa B TEUEHUE CEMECTPA;

- HEeMIOCPEACTBEHHAs MTOATOTOBKA B THU, MPEAIIESCTBYIOIINE 3a4eTy MO TeMaM Kypca;

- IOATOTOBKA K OTBETY Ha 3a4E€THHIE BOIIPOCHI.

[Tpu moAroToBKe K 3a4eTy 00y4yarouuMcs 1eJ1IecO00pa3HO UCMOb30BaTh MaTepUabl JIEKIIH,
y4eOHO-METOIMYECKAE KOMIUIEKChI, HOPMAaTHBHBIC JIOKYMEHTBI, OCHOBHYIO U JOIOJHUTEIHHYIO
JTUTEPATYPY.

Ha 3ader BeiHOCHTCSI MaTepHall B 00beMe, MPEAyCMOTPEHHOM pabouel mporpaMMoil yueOHOoM
JMCLUIUIMHBI 32 CeMeCTp. 3a4eT MPOBOJAUTCS B MUCbMEHHOM / YCTHOI (hopme.

[Ipu mnpoBeneHun 3adeta B THUCbMEHHOW (ycTHOM) QopMme, BeAylmMid MpernoaBareib
COCTaBJIIET TEpeueHb BONPOCOB, KOTOpBIE BKIOYAIOT B ce0sl TECTOBbIE 3a/laHUs, TEOPETHUYECKHUE
3amanus, 3anaun. GopmynupoBKka TEOPETUUYECKUX 3aJaHUil COBMATaeT ¢ (POpMYIUPOBKON IMEpedHs
BOIPOCOB K 3a4eTy, MJOBEACHHBIX /IO CBEJCHHMA OOyyarollMXcs HakaHyHe. Pe3ynsrar ycTHOro
(MMCbMEHHOT0) 3a4eTa— «GAUTCHOY, «HE 3aUTCHOM.

Kypcoeoe npoekmupoeanue e npeaycMoTpeEHO.

7.9. IlporpamMHoOe oGecneyeHHe COBpeMEHHbIX HH(POPMAIHOHHO-KOMMYHHKAIMOHHbBIX
TEeXHOJIOTUH

DneKkTpoHHass OWOMMOTeKa W OJEKTpOHHAs HMHGPOPMAIMOHHO-00pa3oBaTenbHas Ccpena
o0ecrneurnBaeT BO3MOXKHOCTD JIOCTYIa 00yJaromierocst u3 Jito00il TOUkH, B KOTOPOH UMeeTCs TOCTYII K
CEeTn «I/IHTepHeT». HNwmeetcs HeO6XO)IHMBIﬁ KOMIUICKT JIMICH3MOHHOTO IMPOTrpaMMHOI0 oOecrieueHus.

8. MaTepuajibHO-TeXHUYECKOe olecneyeHne JUCIUNINHBI

8.1. TpeOGoBaHusl K MaTepHAJbHO-TEXHHYECKOMY 00ecedeHHI0

Jns peanuzanuu pabodeld mporpaMMbl AMCHUIUIMHBI UMEIOTCS CIeUaIbHbIe TTIOMEIIEHUS JUIs
MIPOBEJCHUS 3aHATHI JIEKIMOHHOTO M MPAKTUYECKOrO0 THMA, TPYNNOBBIX M HWHAUBUAYAJIbHBIX
KOHCYJIbTAallMi, TEKYLIEr0 KOHTPOJII M IPOMEKYTOUHOM AaTTeCTallud, a TaKXe MOMEUICHMS s
CaMOCTOSITENTbHOM pabOThl M TOMELIEHUS IJii XPAaHEHUS U TNPOPHUIAKTUYECKOTO OOCITYKHUBaHUS
obopynoBanus. CrenuanbHble MOMEIICHHS YKOMIUIEKTOBAHBI CIEUATU3UPOBAHHON MeOenbio U
TEXHUYECKMMHU CpEICTBAa OOydYeHHs, CIyKallMMU JUIsl OpeAcTaBieHUs HH(popManuu OosibIIon
ayIUTOPHH.
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MarepuanpHO-TeXHUYECKOE oOecredeHue: Aoctyn K  (GoHgaM  ydeOHBIX — [MOCOOWI,
O6ubnuoTeyHpIM (OHJAM C MEPHOAMYECKUMH H3JAHMSIMHU IO COOTBETCTBYIOIIMM TEMaM, HaJIu4yue
KOMITBIOTEPOB, MOJKIIIOUEHHBIX K ceTH «/IHTEpHET» M OCHAIIEHHBIX CPEACTBAMU MEIMAINPE3CHTALNI
(MeraKOMMYyHUKALIHI).

UrteHue JeKIHI MPOBOJUTCS B ayAUTOPUH, 00ECTICUEHHON MYJIbTUMETUIHHBIMU CPEJICTBAMU
(mpe3eHTaMOHHAs JIEKIMOHHAS YacTh JOCTymHa BceM). [IpakTuyeckue u 1abopaTopHbIe 3aHATHS
MIPOBOASATCS B ayAUTOPUU, OCHALICHHOW MHTEPAKTUBHON M OOBIYHOMN JOCKOIA.

IIpu mnpoBeneHuMM 3aHATHI JEKUMOHHOIO THUIA HPAKTUYECKUX (CEMUHAPCKUX) 3aHATUI
HCIIONB3YIOTCA

JUYEH3UOHHOE NPOCPAMMHOE obecneyenue:

- IporpaMMHOe obecrieueHue cpeacTB aHTuBUpYycHOM 3amuthl Kaspersky Endpoint Security
g 6usHeca - Crangapthbiii Russian Edition. 1000-1500 Node 1 year Educational Renewal License
(KL4863RAVFQ);

- nporpammHoe obecrieuenue ais padorsl ¢ PDF-moxkymentamu. ABBYY FineReader 15
Business;

- IporpaMMHoe obecriedenue uid padoTsl ¢ JokyMeHTamu popmara PDF Acrobat Pro DC for
teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education Named License
65297997BB01A12;

- oucHoe nmporpammHoe odecnieueHre MoiO¢uc CtangapTHBIN.

€80000HO pacnpocmpansemvie HPOCPAMMbL:
- Web Browser — Firefox;
- AcademicMarthCADLicense - wmaTemaTudeckoe TmporpaMmMHOe oOecreueHne, KOoTopoe
MIO3BOJISIET BHINIOJIHATH, aHATM3UPOBATh BaXKHEUIIINE MHKEHEPHbBIE pacyeThl 1 OOMEHUBATHCSI UMU;
7zip - nporpaMM AJIsl CKaTHsI U PacakoBKH (aitiioB;
AdobeReader— nporpamma st urenust PDF daitnos;
- DjvuReader — npunokeHus Juis pacro3HaBaHMs, KOHBEHTHPOBaHMS U paboTel ¢ Djvu
(aiimamu.
[Ipu ocymecTBaeHMH 00pa30BaTENBbHOIO Ipoliecca CTYASHTaMH M IpenojaBaTeieM
WCIIONB3YIOTCS clienytomue HHGOpMaMoHHO crpaBouHble cucteMbl: OBC «Aulludpoyke», IbC
«Koncynperant cryaenra», CIIC «KoncynbranT mmoc», CIIC «"apanTy.

8.2 OcoOenHOCTH peasM3alluu AUCUMIIMHBI JI HHBAJIMAOB U JIMI ¢ OTPAHUYECHHBIMH
BO3MOKHOCTSAIMM 310POBbS

JI1s CTYI€HTOB ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3/J0POBBS CO3AAHbI CIIEI[UAJIBHBIE YCIOBUS
U1 TOJIydeHHsl oOpa3zoBaHMs. B 1ensx MOCTYMHOCTH IOJIyd4€HHUs BBICHIETO OOpa3oBaHMs 110
o0pa3zoBaTeNbHBIM MPOTrpaMMaM MHBAJIHMIAMH U JIMIIAMHU C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10POBbSI
YHUBEPCUTETOM 00€CIIeYnBaETCS:

1) anpTepHaTUBHAs Bepcus oUIIHaAIBHOTO caiita B ceTu «MHTepHEeT» U1 Cl1ab0BUIAIINX;

2) Jis MHBAJIUIOB C HAPYIIEHUSMHU 3peHHs (cIaboBUIAIINE, CIIETIbIE)

- TPUCYTCTBHE aCCHCTEHTa, OKa3bIBAIOIIEro OOydaromeMycs HEOOXOIUMYI0 IOMOIIb,
nyOnupoBaHHe BCIyX CHPaBOYHOW MH(OpMALMU O PaclMCAHUU y4eOHBIX 3aHSATHI; HAIMYME CPENICTB
JUIL YCWJIEHUSI OCTaTOYHOTO 3pEeHHs, OpailfieBCKOM KOMIBIOTEPHOM TEXHHUKH, BUACOYBEIUUYHUTEICH,
MpOrpaMM HEBHU3YyaJbHOTO JOCTyNa K HHQOpPMAIMK, MpOrpaMM-CHUHTE3aTOPOB peuYd U JIPYTuX
TEXHUYECKHUX CPE/ICTB MpUeMa-nepesaun yueOHoi napopmMauu B JOCTYIHBIX pOpMax sl CTyJCHTOB
C HapyIIECHUSIMH 3PEHUS;

- 3a/1aHuUs JJ1s BBIIIOJHEHMS HA SK3aMEHE U 3a4ETE 3aUNUThIBAIOTCS ACCUCTEHTOM;
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- TIHCBMEHHBIC 3aJaHMs BBIIOJNHSIOTCS Ha Oymare, HaJWKTOBBIBAIOTCS ACCHCTEHTY
o0yJaromuMcs;

3) nAnsd WHBATWAOB M JIMI] C OTrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS IO  CIYXY
(crmabocipliiainiue, rryxue):

- Ha JK3aMEHE W 3a4eTe MPHUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOIIMN CTYACHTY HEOOXOIUMYIO
TEXHUYECKYIO TOMOIIb C YY4eTOM HMHIUBUAYAJIbHBIX OCOOCHHOCTEH (OH MOMOraeTr 3aHATh padouee
MECTO, NIEPEBUTATHCS, TPOUUTATh U OPOPMHUTH 3a/1aHUE, B TOM YHCIIC 3aITUCHIBAs IO/ TUKTOBKY);

- DK3aMEHE U 3a4eT MPOBOJUTCS B MTUCHbMEHHOUN (opMe;

4) U1 ’HBAJIMOB U JIUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI, UMEIOIIUX HAPYILICHUS
OTIOPHO-/IBUTATEIFHOTO aliapara, CO3/IaHbl MaTePUaTbHO-TEXHHUUECKHUE YCJIOBUS OOECIICUMBAIOIIHE
BO3MOYKHOCTh OECIIPENATCTBEHHOTO JOCTyna OOydJarommxcsi B y4eOHBIC ITOMEUICHUS, OOBEKTY
NUTAaHUsA, TyaJeTHbIE M ApPYrue IOMEIICHUS YHHBEPCHTETa, a TaKkKe NpeObIBaHHS B YKa3aHHBIX
MOMENICHUAX (HATMYKE PACIIMPEHHBIX IBEPHBIX IPOSMOB, MOPYYHEH U APYTUX MPHUCIIOCOOTICHUN ).

- HNHUCBMCHHBLIC 3aJlaHWs  BBIIOJHAKOTCA Ha KOMIIBIOTEPE CO CIICIUAJIM3UPOBAHHBIM
POrPaMMHBIM 00ECTICUEHUEM WITH HAIMKTOBBIBAIOTCS] ACCUCTEHTY;

- TI0 KEJIAaHHIO CTYJCHTA DK3aMEHE U 3a4eT MPOBOAMTCS B YCTHOH (opme.

OOyuaromuecss U3 4YHCIa JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI O0ECIICUYCHBI
AJIEKTPOHHBIMU 00pa30BaTENbHBIMH pecypcaMu B (opMax, aJaNTHPOBAHHBIX K OTPAaHHYCHHSM HX
3JI0POBBSIL.
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9. JIluct n3MeHeHHM# (JI0TOJTHEHUI)

B pabo4yI0 IporpaMmy Io JUCHUILINHE «DYHKIIMOHAIBHBIN aHAIN3) HAIPABICHUS TOATOTOBKH
01.03.01 — Maremaruka Ha y4eOHBIN IO

Ne ITepeyenb BHOCHMBIX

JuemeHT (myHKT) PII{ . . Mpumeyanue
n/n H3MeHEeHH I (I0MmoJIHeHHuil)

Obcyacoena u pekomeno0osana Ha 3acedanuu kageopul anreedpuvl u OughghepenyuanbHbix ypasHeHul

[Ipotokomn Ne OT « » 20 r.

3aseoyrowuii kageopotl / / « » 20 T.

MOJIKCH d.1.0.



Pacnipenesienne 6a/1J10B TeKyLero 1 pyoe;kHOro KOHTpOJist

Tlpunoowcenue 1

Non/ B o Cymma 6annos
n Oowan cymma | 1-1 mouka | 2-a mouka | 3-1 mouka
1 Hocewenue 3anamuii 00 10 6annoes 00 3 0. 00 30. 00 46.
2 Texyuwuii KoOHmponb: 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
Omeem na 5 eéonpocoe om 0 00l5 6. om0oo5 | om0oo56. | omOool
0. 0.
ITonHBIN TPaBUIILHBIN OTBET 1o 15 oamwoB 50. 50. 50.
HenounHblil npaBuiibHBINA OTBET ot 3 n1ol5 ©. orlno5 |orlno56.| orlpos
0. 0.
OrtsBer, coJIep KaIi 00. 00. 00. 00.
HETOYHOCTH, OIIHOKH
Buvinonnenue
CamMocmoamenvHvlX  3a0aHull
(pewenue 3aoau) om (0 00l5 6. omQ0oo5 | om0oo56 | om0Oool
0. o
3 | Pybestcnulit KOHmMpo.ib 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- 1o 126. or0- 1o | or0- 1046. | ot 0- g0
40. 40.
KOJUJIOKBUYM ot 0 1o 180. or0n06 | or01066. | or0 106
0. 0.
4 Hmozo cymma mexywiezo u
PYyoercHo20 KOHmpona 0o 700annoe 00 230. 00 230 00 240
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Ipunoowcenue 2

LlIxana ouenuganus nAAHUPYEMBIX PE3YIbMAMOE 00yUeHUS

Texywuii u pydescuwlit KOHmMpOJib

Cemect Ikana oneHUBaHMS
P 0-35 6annos 36-50 6annos 51-60 6annos 56-70 6annos

III-IV | YactuuHoe [Tonanoe wam wyactumunoe | IlomHoe i | [lonnoe
MOCEIICHHUE MOCEIICHUE AaYAUTOPHBIX | YaCTUYHOE MOCEIICHHUE
ayAUTOPHBIX 3aHSITHUH. YactuuyHoe | IoceIeHue ayIUTOPHBIX
3aHATUN. BBIIIOJIHEHUE ayIUTOPHBIX 3aHATHUH.
HeynoBnerBopuren | MpakTUYECKUX paboT. | 3aHATHH. [Tonmroe
bHOC BBINOJIHEHHE | BrimonHeHue [TonmHoe BBITIOJTHCHHE
Ja00paTOPHBIX U | KOHTPOJIBHBIX paboT, | BBHITOJTHCHUE MPaAKTUYECKUX
MPaKTUYECKHUX TECTOBBIX  3aJaHUN Ha | IPAKTUYECKUX 3aHITUH.
pabor. [Inoxas | oueHky pabor. Brimonnenue
MTOJTOTOBKA K | «yZIOBJIETBOPUTEIHHOM. Brimonnenue KOHTPOJIBHBIX
0aJUIbHO- KOHTPOJIbHBIX paboT,  TECTOBBIX
PEUTHUHTOBBIM pabor, TECTOBBIX | 3alaHUN Ha OLICHKU
MEPOIPUATHSIM. 3aJJaHul Ha OLICHKH | «OTIUYHO.
CryneHt HE «XOPOLIOY.
JIOIyCKaeTCs K
IIPOMEKYTOUYHON
aTTecTaluu

Ilpomesicymounasa ammecmauyusn (3auém)
Cemectp IlIxana oneHMBaHUS
He 3auteno 3a4yTeHo
(36-60) (61-70)
III Crynent umeer 36-60 6amioB no | CtyaeHT umeet 36-45 6aioB Mo UTOraM TEKYIETro U

UTOTaM TEKYIIEro M PyOeKHOTo
KOHTPOJISI, Ha 3a4€Te HE OTBETHUII
HU Ha OJUH BOMPOC.

BOIIpOCA.

pPyOEKHOTO KOHTPOJIS, HA 3a4eTe MPEICTABUII TIOJTHBIN
OTBET Ha OJMH BOMPOC M YAaCTUYHO (TOJHOCTHIO)
OTBETHJI HA BTOPOM.
Crynent umeet 46-60 0ayioB Mo UTOraM TEKYIIETO U
pyOEKHOTO KOHTPOJIS, HAa 3a4eTe Jajd TOJHBI OTBET
HAa OJWH BOIPOC WJIM YaCTUYHO OTBETHUI Ha o00a

Crynenty, umeroniemy 61-70 OamnoB mo uToram
TEKYIIET0 W pPYOEKHOT0 KOHTPOJS, BBICTABIISICTCS
OTMETKA «3a4TeHO» 0e3 caauu 3a4yéTa.
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