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1. e 1 3a1a4M OCBOCHHUS AU CHUTINHBI

Cpeau MaTeMaTH4yeCKuMX JAMCLUMILIIMH, MCCIEAYIOIMX TE€ WIA WHBIE MaTeMaTHUYECKHe
CTPYKTYPbI, (PYHKIIMOHAJIbHBIN aHAJIN3 3aHUMAET BaKHYIO POJIb.

Ero meronsl ¢ ycrexom HCIIOJIB3YHOTCS BO MHOTHX Pa3fesiaXx COBPEMEHHON TEOPETUYECKOU H
IPUKIAAHON MaTteMaTuku. Tak, HampuMmep, MHOTHE 33Jayl KJIacCHYEeCKON MaTeMaTH4ecKoil (u3nku
CBOJATCS K KpaeBbIM 3ajauaM JuIst 1udepeHanbHbIX ypaBHeHHH. OCHOBHBIMH MaTeMaTHYECKUMHU
CpeACTBaMHU MCCIEIOBaHMs 3TUX 3aJad CIy)XaT TeopuH Iu(QepeHINaIbHbIX YpPaBHEHHUH, Teopus
¢bynkuui, GyHKOMOHANBHBIA aHanmuM3 u japyrue. [losTroMy (yHKIMOHAJIBHBIA aHAINW3 CTal
HEO0XOAUMBIM 3JIEMEHTOM MaTEMaTH4YECKOTr0 0Opa30BaHMU.

BaxHoii 0co0eHHOCThIO (YHKIMOHAJIBHOTO aHajH3a sBiseTcs olmas adcTpakTtHas Gopma
paccMOTpeHHs TPOoOJIeM aHaJIN3a, MO3BOJISIIONIAs €JMHOOOPAa3HO MCCIIE0BATh JaleKue, Ka3auoch Obl,
JPYT OT Apyra BOIPOCHI.

VMIMEeHHO 1O3TOMYy CerojHs MJAeM KOHLEHNUMM M METOoAbl ()YHKIMOHAJIBHOIO aHalIMu3a
MPOHU3BIBAIOT YYTh JIM HE BCE 00IaCTH MaTeMaTHKH, O0BEINHSS X B €IUHOE IIETI0E.

Ha s3blke (yHKIMOHAJIBHOIO aHaIM3a IMOJY4YarOT SCHOE BBIPA)KEHHE OCHOBHBIE MPOOJIEMBI
MPUKIATHON Y BBIYUCIUTEIBHON MAaTEMATUKH.

DYHKINOHAJIBLHBIN aHAIUM3 — 3TO YacTb COBPEMEHHOIO MaTeMaTHYeCKOro aHaju3a.
OCHOBHBIMH O0BEKTaMHU H3Y4EHHUS B (PYHKIMOHATHHOM aHAIM3E SIBISIOTCS MPOCTPAHCTBA CAMOTO
ob1ero Buzaa, U GyHKUUU (omepaTopsl, (yHKIIMOHAJIBI) ONPEAETICHHbIE Ha 3TUX IpocTpaHcTBax. [
(YHKIMOHATBPHOTO aHAJIM3a XapaKTepPHO COYeTaHHe M OO0O0OIIEHHE METOJOB MaTeMaTHYECKOTO
aHaiu3a, IeOMETPUM, JMHEHHOM anreOpbl, TOMOJOTMM U AUddepeHLnaNbHbIX YpaBHEHHH, 4TO
IIPUBOJUT K YCTAHOBJIEHHUIO CBSI3€M MEX/y OT/IaI€HHBIMU pa3/ieJaMi MaTeMaTHKU.

Kypc «®yHKIMOHANBHBIA aHANM3» YUTACTCd HAa MaTeMaTH4ecKoM (akylbTeTe B TeueHHe
TpeThero Kypca. OH OasupyeTcs Ha MaTepuaie KypcoB «MareMaTudyecKuil aHanm3» u «JImHeHas
anreopay.

Heap 23TOr0 Kypca — WU3JIO0KUTh CTYJIEHTAaM OCHOBBl COBPEMEHHOIO aHajliu3a B
0E€CKOHEUYHOMEPHBIX JTMHEHHBIX MPOCTPAHCTBAX, 000OINAOLIET0 KaK TEOPUIO JIMHEHHBIX OIEpaTOpPOB B
KOHEYHOMEPHBIX IIPOCTPAHCTBAX, TAK U MOHATHE MPE/ea MOCiIeI0BaTeIbHOCTH U (PYHKIIUN U APYTUX
MOHATHM, KOHEYHOMEPHOIO aHalM3a; II0Ka3aTb IPUMEHEHHE OCHOBHBIX IIOHATHM M METOJIOB
(GYHKIIMOHATBHOTO aHallM3a K pa3jMYHbIM O0JIaCTM MaTeMaTHKH, TaKUM Kak: HHTEerpajibHble
ypaBHeHHUs, TU(epeHaIbHble YPaBHEHUS B YaCTHBIX MPOU3BOJHBIX, BapUAI[MOHHOE HCUYHUCICHHE,
BBINYKJIBIM aHallW3, ONTUMAJIbHOE YIpaBICHHE M JAp.; HAyYUTh CTYJIEHTOB OCHOBOIOJAraroluM
OPUHIUIAM U pakTaM (YHKIHMOHAIBHOTO aHallu3a, I0Ka3aTh pa3Ho0Opa3ne KOHKPETHBIX peanu3anui
Oo0ImIMX KOHCTPYKILMH, OO0ECneunTh BO3MOXKHOCTH JaJbHEMILIEro CaMOCTOSITEIbHOTO OCBOEHHUS
COBPEMEHHBIX METOAOB HEMPEPBIBHOIO aHAIN3a; PACHIMPUTH MATEMATUYECKUN KPYro3op, MOIHATh
YpOBEHb MaTeMaTU4YeCKOM KyIbTyphl 3a cHeT padoThl C 00beKTaMHu Oo0jee BBICOKOTO YpPOBHS
a0CTpakny, 110 CPABHEHUIO C KOHEYHOMEPHBIM aHATH30M.

2. Mecro aucuumiunbl (MoayJsi) B crtpykrype OIIOII BO
B crpykrype OIIOIl nucuunnuHa «@yHKUUOHAIBHBIM aHaNIM3» OTHOCUTCS K YacTH,
dbopmupyeMoil ydyacTHUKaMu 0Opa3oBaTENbHBIX OTHOIICHWH bioka 1 ocHOBHO# 00pa3oBaTenbHOM
MporpamMMsbl 1o HarpasjieHuto noarotoku crnenuanurera 01.05.01 dyngamenTanbHble MaTeEMaTUKA U
MexaHHKa, npoduiib «DyHIaMeHTaIbHAs MaTEMATHKa.

B pesynbrare ocBOCHHS NaHHOW NUCHUIUIMHBI, IONy4YeHHBbIC 3HAHHS OyAyT HEOOXOIUMBI Kak
MPEAIIECTBYOIINE NPU HW3YYEHUM JHCHUIUIMH: YPAaBHEHHMS C YaCTHBIMU IPOU3BOJHBIMU;
KOMIUIEKCHBIH aHanu3 (Teopust (yHKIMH KOMIUIEKCHOTO MEPEMEHHOI0); 3JEMEHThl JApOOHOTro
VCUYUCIICHUS U MX MIPUIOKEHUS B TEOPUH KPAeBbIX 3a4a4.

3. TpeOoBaHusl K pe3yJibTaTaAM OCBOCHH S JUCUMIIJIMHBI
B coBokynmHOCTH C ApyruMH JucHMIUIMHAMHU npodpuns «DyHIaMeHTalbHas MaTeMaTHKay
muctuminHa « OyHKIMOHAIBHBIN aHaIu3) HalpaBlieHa Ha (OPMUPOBAHUE CIEAYIOIUX KOMIETEHIIHH
B cootBeTcTBUU ¢ PT'OC BO 34+ u OIIOII BO no nanpasnenuto noarorosku crenuanurera 01.05.01
@dyHnaMeHTaIbHbIC MATEMATHKA U MEXAHUKA (YPOBEHb CIIELUAINTET):
npogeccnonanbubie komnerenunu (ITKC):



ITKC-1. YMeHue [CHO U MOHATHO IPEACTAaBIISITh MAaTEMaTHUECKUE 3HAHUS C YUETOM YPOBHS
ayJIUTOPHH.

Hnouxamop oocmuoicenus komnemenyuu [IKC-1:

IKC-1.1. Cnocoben o0pabarpiBaTh, aHAIM3UPOBATh U OCYIIECTBIIATH cOOp MH(pOpMaIUU 1O
3aIaHHOY TEMaTHUKE.
IKC-1.2. CiocobeH ¢popMyIMpoBaTh MaTEeMaTUUECKHUE 3HAHUS C YIETOM YPOBHS CIIYIIATEIICH.

Tpebosanus k pesyromamam oOyueHus:

— 3Hanue (QYHIAMEHTAIBHBIX  pa3[eioB  MaTeMaTUKH (MaTeMaTHYSCKUW  aHaIu3,
AHATUTHYECKYI0 TEOMETPUIO, JIMHCHHYIO anredpy, auddepeHIralbHble YpaBHEHHUS, YUCICHHBIC
METO/IbI).

Tokazamensimu oceoeHUss OUCYUNTIUHDL ABTSCMCSL:

- yMeHue TPHUMCHATh MaTEMaTHYECKHE METOJbI TMPU PEIICHUH NPAKTUYSCKUX 3a1ad B
PO ECCHOHAIBHON JIEATETLHOCTH; MIPUMEHATh TEOPETHUCCKUE 3HAHUS TIPH PEIICHUU MPAKTUYECKUX
3ajad4,

- 61adeHue KyIbTYpOW MBIIUICHUS, HaBBIKAMH PEIICHUS IMPAKTUYECKUX 3a]1ad, HABBIKAMU
paboTBl ¢ MaTEeMaTHYECKOH JIMTEpaTypod, MaTeMaTWYeCKUMHU 3HAHUSMH U METOJaMH,
MaTEMATHYECKUM ammaparoM, HEOOXOJUMBIM JUIsl JIOTHYECKOTO OCMBICIICHHS ©  00paboTKH
nHpopMauu B mpohecCHuOHATBHOM IeATeIbHOCTH.

4. Copep:kaHue U CTPYKTYpPa AMCUMILINHBI

Taonuuya 1. Codepicanue oucyuniunvl « OYHKYUOHATbHBLI AHATU3)

Kon
. | HaumeHoBaHue
Ne HaumeHoBaHue KOHTPOJIMPYyeMOii
Coaep:xanue pasaeia OIIeHOYHOT 0
pasaena KOMIIeTeHIN U
cpeacTBa
(WM ee YacTH)
2 3 4 5

1 | BBenenue. BozaukHOBeHNE (PYHKIIMOHAIEHOTO TIKC-1 K, PK, T

aHaJIM3a KaK caMOCTOSTENILHOTO pa3zena

MaTeMaTHUKH; COBPEMEHHOE Pa3BUTHE

(YHKIMOHAIBHOTO aHaJIM3a U €r0 CBSI3b C

JpyrumMu 00J1acTIMU MaTEMaTHKH.

MHoecTBa, anredpa MHO)KECTB; CHETHBIE

MHO>KECTBA 1 MHOKECTBA MOIIIHOCTH

KOHTHHYYMA.
2 | Metpuyeckue MeTpukyu B KOHKPETHBIX IPOCTPAaHCTBAX [KC-1 K, PK, T

MIPOCTPAHCTBA. (mpoctpaHcTBa

C[a;b], C(k)[a;b], Lp[a;b]),

HEpPABEHCTBA T'enbnepa, Komu-

ByHskoBCKOro, MHHKOBCKOr0o, HOpMa H

CKaJIsIpHOE MIPOU3BEJCHHUE,

XapaKTepH3aIysl OTKPHITHIX M 3aMKHYTBIX
MHOXECTB B TEPMHHAX CXOMSIINXCA
MOCIIEAOBATENILHOCTEH,  3KBUBAJICHTHBIE
METPUKH; MIOJIHBIE METPHUUYECKUE
MIPOCTPAHCTBA, KpUTEepuit MTOJTHOTHI
(TeopeMa O BIOXEHHBIX, 3aMKHYTBIX H
CTArMBAIOIIMXCS IIapax), Teopema bapa,
TeopeMa O TMOTOIHEHNH; KOMITAKTHOCTh H

CEKBEHITHATIbHAS KOMITAaKTHOCTb,
SKBUBAJICHTHOCTD CUYETHOM u
CEKBEHIUATBHOU KOMITAaKTHOCTH,
HEOOXOJUMBIE YCIOBHS KOMITAKTHOCTH
(3aMKHYTOCT®, MOJIHOTA,




OrpaHUYEHHOCTE), BIIOJHE OTPAHUYEHHBIE
MHOYKECTBA W KPUTEPUH KOMIIAKTHOCTH
Xaycnopda, KpUTEepUit
NPEAKOMIIAKTHOCTH B C[a,b] U B C(X),

rac X —KOMIIAaKTHO€ METPHUYCCKOE

IPOCTPAHCTBO  (TeopeMbl Apuena u
Apnena - ACKOIM ); HENpPEPBIBHBIE U
PaBHOMEPHO HENpEephIBHBIE OTOOpaKEHUS
METPHUYECKUX INPOCTPAHCTB, CHKUMAIOIIUE
oroOpakeHuss u TeopemMa banaxa o
CKUMaroIell 0ToOpaskeHUU.

Tormomoruueckoe
MIPOCTPAHCTBO.

IlonsTue 0 TOIOJIOTHYECKOM
npoctpancTBe.  OCHOBHBIE  TOHSTHS
TOTIOJIOTHH, TPEJeSl U HENPEPHIBHOCTh B
TOTOJIOTHYECKOM MPOCTPAHCTBE, AKCHOMBI
OTJCITUMOCTH u CYETHOCTH,
cenapalelbHOCTh; KOMIIAKTHOCTh: Pa3HbIe
BUJIBI KOMITIaKTHOCTH, KpUTEpUil
KOMITAKTHOCTH, CBSI3aHHBIN c
HEHTPUPOBAHHBIMH MHOECTBAMHU.
Teopuss mepel. Teopema JleGera o
MPOIOIKEHUH MEpBI. Uzmepumbie
¢yaxmum. CBoiictBa. CXOAMMOCTH MTOYTH
BCIOJLY. Teopema Eroposa J.0.
cxoauMocTh Mo Mepe. MuTerpan Jleberaro
OCHOBHBIE  CBoiicTBa. Teopema 00
a0COIIOTHON HENpEepHIBHOCTU HHTErpaia
Jlebera. IlpenmenbHbIl  TEpexo] MO
3HakoM wuHTerpana Jlebera. CpaBHeHHE
uHTerpana Jlebera u unTerpana Pumana.

[IKC-1

K,PK, T

JIunennepie
TOITOJIOTUUECKHE U
HOPMUPOBaHHbIE
MPOCTPAHCTBA.

JInnewHbie TOMNOJIOTUYECKUE
MPOCTPAHCTBA, MHBapUAHTHOCTH
OTKPBITOCTH MHO>KECTBA OTHOCHUTEIBHO
onepaluuid CIOXEHUST W YMHOXKEHHUS Ha
CKajsip,  MOMJIOLIAIONIME  MHOXECTBA,
TONOJIOTHSI KOHEYHOMEPHOTO OTACIUMOI0

HOPMHPOBAHHOTO MPOCTPAHCTBA;
HOPMHUPOBaHHbBIE u €BKJTUIOBBI
MPOCTPAHCTBA, Kak JIMHENHbIE
TONOJIOTHYECKHE MPOCTPAHCTBA,
TOTIOJOTHS KOHEYHOMEPHBIX
HOPMHUPOBAHHBIX MPOCTPAHCTB, KPUTEPHUU
HOPMHUPYEMOCTH JIMHEMHBIX

TOTIOJIOTHYECKUX TPOCTPAHCTB (TeopeMma
A.H. KommMoroposa); BBIIyKIBIE |
aOCOJIIOTHO  BBINYKJIBIE ~ MHOXECTBA,
MOJTYHOPMBI u ($hyHKUMOHAT
MUHKOBCKOTO,  JIOKaJbHO  BBIIMYKIIbIE
MPOCTPAHCTBA, BHJl €IWHWYHOTO IIapa B

KOHEYHOMEPHOM HOPMHPOBAaHHOM
MpOCTpPaHCTBE;, JiemMMa Pucca o moyTu
MEePIECHIUKYIISIPE, HEKOMIIAKTHOCTh

€MHUYHOTO Iapa B O0ECKOHEYHOMEPHOM
HOPMHPOBAaHHOM IPOCTPAHCTBE, HAIUYUE
ITOJTHOM CUETHOM CHCTEMBI B
cenapadesbHOM 0ECKOHEYHOMEPHOM
HOPMHPOBAaHHOM TPOCTPAHCTBE; POl B
HOPMHPOBAaHHBIX MIPOCTPAHCTBAX U

MKC-1

K, PK, T




0aHaXOBBIX MPOCTPAHCTBAX, EBKIUIAOBHI U
TWIBOEPTOBBI  TIPOCTPAHCTBA, HAIHYHUC
CUETHOM OpPTOHOPMHUPOBAHHON TOJHOMN

CHCTEMBI B cemapabelbHOM
0eCKOHEYHOMEPHOM EBKIIU0BOM
MPOCTPAHCTRBE; psn dypbe,

OKCTpPEMaJbHOE CBOMCTBO  YaCTUYHBIX
cymM pana @ypre, HepaBeHCTBO beccerns,
CXOAUMOCTh psijia Dypbe B THIILOCPTOBOM
MpoCTpaHCTBE, Teopema Pucca-®uiiepa,
paBeHcTBo llapceBamst, 3aMKHyTBIE W
TOTaJIbHBIC CUCTEMBI, KpUTEpU
3aMKHYTOCTH CHCTEMBI B THJIBOEPTOBOM
MPOCTPAaHCTBE, HanMW4yue He Ooiee dYeM
CUYETHOTO OPTOHOPMHUPOBAHHOTO Oa3uca B
cenapadesbHOM €BKIIU0BOM
MIPOCTPAHCTBE, OpPTOTOHAJBHOE
JIOTIOJTHEHUE, pa3lioyKeHHe THIIh0epPTOBOTO
NIpOCTpAaHCTBA B pAMYIO CYMMY
MOJIITPOCTPAHCTB, CYyIIIECTBOBaHNE
OPTOTOHANFHOW TPOEKIHHA Ha Ioboe
IMOAIIPOCTPAHCTBO B THJILOEPTOBOM
MIPOCTPAHCTRBE.

Jlnneiiabie
oTepaTopsl 1
JIMHEWHBIE
(yHKITOHAEI B
HOPMHUPOBAaHHOM
MIPOCTPAHCTBE.

Kpurepun HenmpepbIBHOCTH JIMHEWHOIO

oreparopa B HOPMHPOBaHHOM
MIPOCTPAHCTBE, HOpMa JMHEHHOTO
OTPaHUYEHHOTO oreparopa,

HOPMHPOBAaHHOE MIPOCTPAHCTBO JIMHEHHBIX
OTpaHUYEHHBIX OMEPATOPOB, PaBHOMEPHAS
U TOTOYEYHAs] CXOJIUMOCTh, OaHAXOBOCTb
HOPMHUPOBAaHHOTO MPOCTPaHCTBA
JIMHEWHOr0 OTPaHMYECHHOr0 ONepaTopa;
NPUHIAIT PAaBHOMEPHOW OTPaHWYEHHOCTH
(teopema banaxa-lllteiinrayza) u ero
CIIC/ICTBHSI; COIPSDKEHHOE IMPOCTPAHCTBO,
TeOMETPUYECKUI CMBICTT HOPMBI
JMHEHHOTO HeNpephIBHOTO (pyHKIMOHANA,

CONPSDKEHHBIEC MPOCTPAHCTBA K [ ' c,C

U TUIBOEPTOBBI TNPOCTPAHCTBA; Teopema
Xana-banaxa o MpoJIOJKEHUU JINHEWHOTO

GyHKIMOHANAa W ee  CJICACTBHA,
JIOTIOJIHSAEMOCTb KOHEYHOMEPHBIX
IMOAIPOCTPAaHCTB, TCOPEMBI OTACIMMOCTH
BBITYKJIBIX MHO>KECTB; crnabas
CXOJMMOCTb B HOPMHUPOBaHHOM
MIPOCTPAHCTRBE, KpUTEpHit cimaboi

CXOJMMOCTH, cJiadasi CXOJUMOCTh B [ 'y

CBOMCTBA ciabo CXOJIAIIUXCS
[IOCIIEIOBATENLHOCTEH, cnabas u ciabas
CXOOANUMOCTHU B COHpS[)KeHHOM

MPOCTPAHCTBE, Clla0as CEKBEHIMAIbHAS
KOMITAKTHOCTH 3aMKHYTOI'O mapa B
COTNPSDKEHHOM  TIPOCTPAHCTBE, Teopema
Masypa; COnpshKCHHBIN OnepaTop U €ro
HOpPMa, SKBUBAJICHTHOCTh HENPEPHIBHOCTH
JIMHEWHOro orneparopa CEKBEHLIMAIbHOU
CHJIBHO-CIa00i1 " cnabo-ciaaboit
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HENPEPBIBHOCTH, ABAXKIBI COINPSKEHHBIN
omeparop; OOpaTHBII K JHHEHHOMY
oreparopy, COOTHOLIECHUE HOpM
HCXOJIHOTO oIleparopa U OOpaTHOIo K
HeMy, TeopeMbl banaxa 00 OTKpHITOM
0oToOpaXeHuH, 0 HENPEepPBIBHOCTH
oOpaTHOro omeparopa, O 3aMKHYTOM
rpaduKe, O HEMPEpPHIBHOCTH OIepaTopa
MIPOEKTUPOBAHUS; JIEMMa O TPOIKe, CBSA3b
MEXIY siApaMu 1 00pa3aMu CONPsKEHHBIX
OIepaToOpoB;  JOCTAaTOYHBIE  YCJIOBHUSA
HETPEPHIBHOM OOpaTHMOCTH JIMHEHHOTO
OTrPaHUYEHHOTO OIepaTopa, OOpaTHBIN
orepaTop K COTIPSDKEHHOMY;
PE30JIbBEHTHOE MHO)KECTBO, PE30JbBEHTA
U ee IpeICTaBleHHE, CIHEKTp H
COOCTBEHHBIC  3HAYEHHUS]  JIMHEHHOTO
ormepaTopa,  KOMIIAKTHOCTb  CIEKTpa
JIMHEWHOr0 OrpaHUYEHHOro OIepaTopa,
KOMIIaKTHBIE  JIMHEHHBIE  ONEPATOPHI,
paBHOMEpHBIH  Ipefen  KOMITAKTHOTO
JUHEMHOro  omeparopa, JAOCTaTOYHbIE
YCIIOBUSI ~ KOMIIAKTHOCTH  JIMHEMHBIX
ONEPaTOPOB, KOMMAKTHBIM  JHHEHHBIN

orepaTop B peQIeKCUBHBIX
MPOCTPAaHCTBAX, KOMITAaKTHOCTh
CONPSHKEHHOTO oreparopa K

KOMIIAKTHOMY  JIMHEHHOMY  OIepaTopy
(teopema  Illaynmepa), Teopema O
Pa3MEpHOCTH siipa U 3aMKHYTOCTH 00paza

u orepaTtopa
(A= A1) (A — komnaxmmuviii muneiinwiii onepamop) »
CIIEKTp KOMIIaKTHOT'O JUHEWHOTO
oneparopa; teopuss  Pucca-Oumepa
(treopembr  @penaronbma, TMOHATHE 00
omeparopa); KOMITaKTHBIC u

CaMOCOIPSHKCHHBIC JIMHEHHBIE ONEPaTOpPhI
B THJIBOEPTOBOM MPOCTPAHCTBE, CIIEKTP

CaMOCOIIPSKEHHOT O JIMHEMHOTO
OTPaHHYEHHOTO oreparopa B
TWIEOEPTOBOM  MPOCTPAHCTBE, HOPMA
CaMOCOIIPSKEHHOTO JINHEMHOTO
OTPaHUYEHHOTO oreparopa B
THIIEOEPTOBOM NPOCTPAHCTBE,
CYILIECTBOBAHUE COOCTBEHHBIX YHCEN Y
KOMITAKTHOT'O CaMOCOMPSKEHHOTO
JMHEHHOTO oreparopa, TeopeMa
l'unsbepra — llIMuara; QyHKIMOHATIBHOE
UCYUCIICHHE CaMOCOTPSKEHHBIX

OIepaTopoOB; IPUBEJCHHE oOlepaTopa K
BUAY  yMHOXEHHMS Ha  (PyHKIHIO;
CIIEKTpaJibHasl TeopeMa; HeorpaHUYEeHHBIC
CaMOCONPSKEHHBIE ONEPATOPHI; TPHUMEPHI.

WHTerpansuele
YpaBHEHHUS.

UuterpansHeie  omepatopsl B Cla;b| u
L,[a;b], MIX KOMIIAKTHOCTb, MHTETPAIBHEIC

ypaBHeHusi @pearonbma u BonbTeppa,
YCJIOBHSI Pa3pelIMMOCTH ATUX YPaBHEHHH,
CKUMAEMOCTh HEKOTPOH CTENECHU
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HWHTErpajpHOro omneparopa Bosbreppa c
OTPaHUYCHHBIM AJIPOM; HCIIOIH30BAHUE
teopemsl [mmpbepra — IImMuara ms
HaXOXJACHUS PEIIEHUH HWHTErpaIbHOTO
ypaBHEHUS, HaXO0XJICHHUC sapa
PE30JIbBEHTHI K HUHTErPaTbHOMY
ONIEpaToOpy; CBEACHUE  HUHTErpajbHBIX
YpaBHEHMI K  CHCTEME  JIMHEMHBIX

anreOpanvyecKux ypaBHEHUI K
OOBIKHOBEHHBIM g pepeHITHaTEHBEIM
YpaBHECHUSIM.

IIpoctpancTBa
CoboneBa u
00001IIeHHBIE
byHKUIUH.

[lpumenenne Teopembr ['mnbpbepra —
IIlMuara K pPEIIEHUIO YPABHEHUH B
YaCTHBIX IIPOU3BOJHBIX, 3anada Illtypma—
JInyBuis, teopema Jlakca—Munbrpasa u
€e IPHUMEHEHHE K  JI0Ka3aTelbCTBY
pa3pelmMOCTH  ypaBHEHUI B YacCTHBIX
NPOM3BOAHBIX; HpocTpaHcTBa Coboinesa,
XapakTepHu3aIus 0000IEHHBIX
MIPOM3BOAHBIX, TEOpeEMa O KOMIIAKTHOM
BJIOKEHUU H (a;b) B Cla:b]:
MPOCTPAHCTBO OCHOBHBIX (QyHKImi D,
MIpUMEPHI OCHOBHBIX GbyHKUUH,
cpe3atomive (yHKUWH, TIIOTHOCTD D(Q)
B L,(Q), cXoauMocThb B 1pocTpanctse D,

HETPEPHIBHOCTh OTIepaTopoB
muddepeHInpoBaHus, YMHOXKEHUS W
JIMHEHHON 3aMeHbl nepeMeHol B D
MPOCTPAHCTBO  OOOOIIEHHBIX  (PYHKIUHA
(pactpenenennii) D', perymsphsie u
CUHTYIIIpHBIE  0000IIeHHbIE  (YHKIIHH,

/
CXOOMMOCTh B  mpoctpaHctBe D',

HENPEePhIBHOCTh OIepaTopoB
TG PepeHInpoBaHus U yYMHOXKEHHS (Ha
OCCKOHEYHO I hepeHInPyeMYIO

/
¢byukuuo) B D' ; nmpobieMa yMHOXKEHUsI
0000meHHpIXx  QyHKIWH, OecKoHedHas

g hepeHInpyeMocTh 00001IeHHBIX
GyHKIMH, HanmM4Yue TepBOOOpazHON Y
0000IIIeHHBIX byHKIHi,

/
muddepeHnnansaele  ypaBHeHus B D'
JIOKAJIbHBIE ~ CBOMCTBa  00OOIICHHBIX

hyHKIHH, HOCHUTEND 0000IIEHHBIX
byHKIUH, CBEpTKA  OCHOBHOM W
00001IeHHOH hyHKIHH, CBOIiCTBa

CBEpPTKH; (pyHIaMEHTAIBHOE peIICHHE
nud depeHInaIbHOro oreparopa B
YAaCTHBIX TPOU3BOJHBIX C TOCTOSHHBIMH
KOO(pGUIMEHTaMH;  TPOCTPaHCTBA S
6bicTpO  yOBIBatommx yHkmmit u S’
MEIJICHHO PAacTylIUX paclpeaesieHuH,
npocrpauctea E u E' .
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DIeMEHThI
nuddepeHInanbHOro
HCUYHCIICHHS B
JIMHEMHBIX

CunbHas (o @pemre) u cnadas (o I'ato)
nubdepeHIUPYEMOCTh  OTOOpaKCHHUH B
BbanaxoBom MIPOCTPaAHCTBE,
g depenunansl Ppeme u I'ato, cBsi3b
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HOPMHUPOBAHHBIX
MPOCTPAHCTBAX.

MEXIY CHUJILHOM u crnaboit

g hepeHIUPYEMOCTEIO, dhopmyna
KOHEYHBIX TPHPALICHUH; HEoO0Xoaumoe
yCIIOBHE JIOKAJIEHOTO IKCTpEMyMa
BEIIECTBEHHOMN muddepenuupyemoit

¢ynkuun B baHaxoBOM NpPOCTpaHCTBE,
KJIACCHYECKHEe 3aJadyd BapHAIlHOHHOTO
WCUHUCIICHHUS, ypaBHEHHUE Oiinepa;
NOJIMITMHEHHBIE oToOpaXkeHus,
mudhepeHnrpyeMocTb, MPOU3BOJHBIE H
maddepeHnnansl  BBICIIUX — TOPSIKOB
O0TOOpaKCHUI B BbanaxoBom
MIPOCTPAHCTBE, CUMMETPHYHOCTD
orneparopa BTOpO# MIPOU3BOJTHOM,
dopmyna Teitopa, TOCTaATOUHBIC YCIOBUS
CTpOTOro JIOKaJIbHOTO SKCTpEMyMa
BEIIECTBEHHOMN muddepeHupyemMon
¢yakmm B baHaxoBoM mpocTpaHCTBE,
ycioBust Jlexxanapa u Skodu; Teopema o
HESBHOW (DYHKITUH, YCIOBHBIN 3KCTPEMYM
BEIIECTBEHHOM nmuddepeHupyemMon
¢yHkuuyn B baHaxoBOM MPOCTpaHCTBE H

MeToJ MHOXuUTenen Jlarpanxka.

B rpade 5 mpuBoasTcs miaHupyeMbie GOpMBI TeKyIIero KoHTpoisi: KoywtokBuyM (K), pyOexHbIit
koHTpoJib (PK), TectupoBanue (T).

CtpykTrypa Jucuuninibl «OyHKINOHAJBHBIN aHAJIHU3)

Tabauya 2. Cmpyxmypa oucyuniunsl. Oowas mpyooemkocms OUCYUNIUHBL cOcmasisiem 8 3aUemHblX

eounuy (288 uacos)

Buna patdorsl

TpynoémkocTb, 4achl

5 cemecTp 6 cemecTp Bcero:
O0mas Tpy10€éMKOCTH (B Yacax) 144 144 288
KonrakTHas padora (B yacax): 48 30 78
Jlexyuu (J1) 32 15 47
Ipaxmuuecxue 3anamus (113) 16 15 31
CamocrosiTesbHas padora (B yacax), B 96 114 210
TOM 4YHcJie KOHTAKTHasi padoTa:
Konmponvnas paboma (K) 6 6 12
Camocmosmenvroe uzyueHue pazoenos 81 81 162
Iloozomoska u npoxodicoeHue 9 27 36
NPOMENCYMOYHOU ammecmayuy
Bua npoMekyTo4HoO#M aTTecTanuu 3auer JK3aMeH 3auer

JK3aMeH
Tabnuya 3. Jlekyuonuwle 3ausamusi

Ne Tema

1 Beenenue. BosHukHOBeHNE PYHKIIMOHAIBHOIO aHAJIN3a, KAK CAMOCTOATEIBLHOTO pa3/erna

MaTematuku. CoBpeMeHHOE pa3BUTHE (YHKIIMOHATHHOTO aHAIHN3a U €T0 CBA3h C IPYTHMHU
oOnactsiMu MateMaTuku. Llenb 1 3a1aun n3y4eHus TeMbl — PaCKPBITh OCHOBHBIE OHSATHUS
TeOpuHr (YHKIIMOHATIHLHOTO aHAIH3A.
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MHuoxecTBa. Anre6pa MHOeCTB. CUeTHBIE MHOKECTBA Y MHOYKECTBA MOIITHOCTU KOHTUHYYMa.
DyHKIMOHATbHAS 3aBUCUMOCTD. [IpocTpancTBo. YnopsimoueHHOCTh. Llenb 1 3agaun nu3ydeHust
TCMbI — IPUMCHHUTH OCHOBBI aHFC6pLI MHOXECTB K CYHCTHBIM MHOKCCTBaM, BBCCTHU ITIOHATUC
IPOCTPAHCTBA.

CucreMbl MHOKeCTB. CHCTEMBI MHOXKECTB U 0TOOpaxkeHHs1. KoJp1io MHOXKECTB, OJIYKOJIBLO

J J—
MHOXKECTB. aﬂre6pa MHOXCCTB. HCJ'IB " 3aJla4y U3Y4YCHUA TEMBI — U3YYCHHUE CUCTEM

o O
MHOXECTB U UX OTO6pa)KeHI/II/I, BBCACHUC anre6pbl MHOXKECTB.

Mertpuyeckue npocrpancrtsa. [Ipumepsl. HepaBencrsa I'enpnepa u Munkosckoro. Llens u
3a[]a4y U3Y4YCHHs TEMbI — BBEJICHHUE ITOHATUSA METPUYECKOTO ITPOCTPAHCTBA, CBOMCTB U METPUK
OCHOBHBIX IIPOCTPAHCTB.

HenpepriBable 0TOOpaXkeHHsI METPHUUECKUX MpOocTpaHcTB. [penenbHbie Touku. 3aMbIKaHHe.
[1notHble MHOXKECTBA. OTKPBITHIC U 3aMKHYTBIE MHOXkeCTBA. L{enb, 3a1aun u3yueHust TeMbl —
MOHSITHSI HEMIPEPHIBHOTO OTOOPaKEHUS MPEJIENIbHBIX TOUEK, OTKPBITHIX U 3aMKHYTHIX MHOKECTB.

[TnoTHBIE METpHUUECKHE IPOCTpaHCTBA. TeopeMbl 0 BIOKEHHBIX I1apax U bapa. Llens u 3anaun
U3y4EeHHsI TEMbl — BBEJICHUS TOHATUS IJIOTHOTO MHOXECTBA U €r0 IIPUMEHEHUE B
(YHKIIMOHAJIbHOM aHaJIM3E.

[TpuHIMI CKUMAIOIIMX OTOOpPaKEHUH U ero npuMeHeHue. HTerpanbHble ypaBHEHUS
Bonbreppa u @pearonsma. Lens u 3anaun n3y4eHust TEMbI — IPUHLAI CKMMAOLIUX
O0TOOpaXEHUI U €ro NPUMEHEHHUE NPU PELICHUN UHTErPAJIbHBIX YPaBHEHUIA.

Tononoruueckue IIPOCTPAHCTBA. KommakTHOCTE B MCTPHUUCCKUX ITPOCTPAHCTBAX.
KoMmnakTHOCTE U IMOJTHAS OrpaHU4YC€HHOCTD. HCJII) " 3a1a41 U3Yy4YCHUSA TEMBI — BBCACHUC
MOHSATHS KOMHAKTHOCTH U MOJHOM OI'PAaHNYCHHOCTHU. I[OK&S&TCJ'IBCTBO OCHOBHBIX TCOPECM.

Teopus mepbl. Bemnssa Mepa. [IpogomkeHnne Mepsl ¢ IMOIYKOJIbLA Ha IIPOXO0KIEHHOE KOJIBIO.
Teopema Jlebera o npogomkenun Mepsl. Llenb u 3a1aun U3yd4eHus: TeMbl — BBEICHUE MTOHATUS
Mepbl U TeopeMbl JIebera o mpoJ0JIKEHUH MEPBI.

10

Wzmepumbie ¢pynkiuu. OnpeaeneHue 1 OCHOBHbIE cBOWcTBAa. CXOIUMOCTD MTOUTH BCIOTY.
Teopema Eroposa JI.®d. CxogumocTs o mepe. Llens u 3amaun u3ydeHust TeMbl — BBEJICHUE
MOHSITHS U3MEPUMBIX (DYHKITUH, UX CBOWCTBA, MPUMEHEHHUE.

11

Nurerpan Jlebera. OcHoBHBIE cBOMCcTBA. Teopema 06 aOCOIIOTHON HEMPEPHIBHOCTH UHTETpasIa
Jlebera. Llens 1 3a1aun U3yueHUs TEMbI — U3y4eHHe nHTerpana Jlebera u ero CBOMCTB.
JlokazatenbCcTBO TeOpeMbl 00 a0COIIOTHON HEMPEePhIBHOCTH HHTErpaa Jlebera.

12

[TpenensHbIN nepexon o 3HakoM uHTerpana Jlebera. Teopemsl JleOera, Jleu, dary.
CpaBHenue unrerpana Jlebera u Pumana. Llens u 3a1aun u3ydeHus: TEMbI — IpeeIbHbIN
nepexo MmoJi 3HakoM uHTerpana Jlebera u ero npuMeHHeHue, cpaBHeHUe nHTerpaia Jlebera u
Pumana.

13

Henpenenbublil unterpan Jlebera. @yHKIUM ¢ orpaHU4YeHHBIM H3MeHeHneM. Teopema Pagona —
Hukonuma. lens, 3a1aun n3yyeHus: TeMbl — MOHATHE (PYHKIIMU C OTPAaHUYEHHBIM U3MEHEHUEM.

14

WNuterpan Ctunbreca. Mepa Ctunbteca. [Ipsimoe npoussenenne mep. Teopema Oybuna. Llensb
U 3aJ1a4d u3y4eHus teMbl — Mepa CTuibTeca U npsMoe Mpou3BeeHre Mep. JlokazareabcTBo
teopeMbl DyOuHa.

15

JluneitHple mpocTpaHcTBa Ha pyHKIIMOHAIBI. baHaxoBBI MPOCTpaHCTBA. EBKINIOBEI
npocTtpaHcTa. Llens u 3a1aun n3ydeHus TeMbl — BBEJICHHE MOHATHS IMHEHHBIX MPOCTPAHCTB,
banaxoBrix 1 EBKINIIOBEIX.

16

JInneliHbIE OnepaTOpbl HENPEPBIBHOCTH U OrpaHndeHHocTh. Hopma oneparopa. Cymma u
IIPOU3BEIEHUE OepaTopoB. Llenb U 3a1aun U3y4eHus: TEMbI — BBEACHUE IIOHATUS HOPMBI U
HOPMMPOBAHHBIX POCTPAHCTB.

17

Ob6parHsble oneparopsl. Teopembl 006 oOpatHOM orneparope. CriekTp onepatopa. PezonbBeHTa.
Lenb 1 3a1aun U3ydeHUs TEMbI — BBEJICHUE MOHATHS 0OpPAaTHOTO OIepaTropa, CIeKTpa u
PE30JIBBEHTHI sIJpa.

18

CornpsixeHHOE POCTPaHCTBO. PeduiekcuBHbIe TpocTpancTBa. CHIIbHAS TOTIOJIOTHS B
CONPSAKCHHOM IMPOCTPAHCTBE. HGHL U 3ala41 U3Yy4YCHUS TCMbI — OIIPCACIICHU A HOHHTHﬁ,
COMPSKEHHOT0 U pe(IeKCHBHOTO MPOCTPAHCTB.
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19

ConpspxenHble onepaTopbl. CONpsKEHHBIN 0NEpaTop B €BKINI0BOM IIPOCTPAHCTBE.
CamoconpsiKEHHbIE ONEpaTOPhl. Y HUTAPHBIE ONEPATOPHI.

Kommnakrtaele oneparopsl. OnpeaeneHnue 1 NpuMepbl KOMITAKTHBIX onepaTopoB. COOCTBEHHBIE
3HA4YEHUs1 KOMITAKTHOTO orneparopa. Llenp u 3agaun u3y4eHus TeMbl — OCHOBHBIE OIIEPATOPHI B
EBKIIM0BOM IPOCTPAHCTBE U X INPUIIOKEHUS.

20

[Tonstue 06 nunnekce. Teopema @pearonsma. [IpuMeps HCIIOIB30BaHUS TEOPEMBbI
Opearonsma: 3anada HItypma-JInyBuuis, Teopus nmoTeHuana, HACKC TudQepeHnaIbLHOro
oreparopa.

Pacmmpenue noustust pynkmun. IpoctpancTBo ocHOBHBIX PyHKIHA. O6001IIeHHbIE (QYHKIIUH.
JeiictBus Hajg 00001meHHbIME QyHKIMAMHU. Llenp 1 3a1aun nu3yueHus TeMbl — BBEJICHHUE
noHATHS coOcTBeHHBIX (yHKumi. 3amxada Ll typma-JlnyBumis.

21

Huddepennmanbpapie ypaBHEHHUS B Kilacce 00001meHHbIX GyHKIUH. KoMIiekcHbIe
0000mIeHHbIe GyHKINHU, 00001IeHHbIE (DYHKIIMHA HA OKPYKHOCTH.

I'me6epToBo mpocTpancTBo. CkransipHoe npousBenenue. Hepasencrso Komm— byHsikoBckoro—
[IBapua. Llens u 3a7aun U3y4eHus: TEMbl — BBEICHUE MOHATHA 00001IeHHON (YHKIIUU U
NENCTBUS HaJl HUMHU.

22

Optoronanbubie cucteMbl. HepaBencTBo beccensi. basucer. ['mnbpbeproBa pa3pemmmocTsb.
Teopema 06 usomopdusme. OproronansHoe nononHenune. OOmui Bug THHEHHOTO
(GyHKIMOHAaNA.

CrniekTp DpMUTOBA U YHUTApHOTO orepaTopa. TeopeMa ['niapbepTa 0 KOMIAKTHBIX PMUTOBBIX
orecparopax. ]_IGJII) U 3ala4i U3YUYCHUSA TEMbI — BBCACHHUC IIOHATHA YHUTAPHOI'O OII€paTropa u €ro
PUMEHEHHE.

23

Psaner @ypee. [JocTaTouHble YCIOBHUS CXOAUMOCTH psiga Oypbe B TOUKE. Y CIIOBUSI PABHOMEPHOM
cxonumoctu psaa @ypee. Uurerpan @ypoe. OcHoBHas TeopeMa. MHTerpan @ypee B
KoMIuIeKcHOU (hopme. Llenb u 3anaun n3ydeHus TeMbl — n3ydeHue psnoB dypee.

24

[Tpeo6pazoBanue Oypue u hopmyna odbpamenus. OcCHOBHBIE CBOMCTBA MpeoOpazoBanus Dyprwe.

Cgeptka ¢pynkuun. [IpeodbpazoBanue @ypre B IPOCTPAHCTBO L2 —00), [TpeobpazoBanue

Jlanmaca. OnpeneneHue U OCHOBHbBIE CBOMCTBA. [Ipumenenue nmpeoOpa3zoBanus Jlammaca.
[TpeoOpazoBanue Oypne 00001eHHbIX QyHKIMH. Llenb u 3a7aun u3ydeHus TeMbl —

v L, (_ o0, oo)
npuMeHeHue npeodbpazoBanuii @ypse u Jlannaca B mpocTpaHCTBO .

25

JIuneiinble MHTErpanbHble ypaBHEHUA. OCHOBHBIE ONpeAEIeHUS. 3a1a4uu, IPUBOASILNE K
MHTErPAJIbHBIM ypaBHEHUAM. MHTerpaneHblil onepatop @pearonbma. Y paBHEHUS C
cumMmeTrpudeckuMm sapom. Teopembl dpenronbma s ob1ero ciaydast ypaBHeHust @pearosibma.
HHuTerpanbHble YpaBHEHHUS C SpOM, UMEIOIINUM C1a0yi0 0COOEHHOCTh. XapaKTep pelleHus
UHTErpAJIbHOrO ypaBHEHUs. Llenp U 3a1auu U3y4eHNs TEMbl — UHTETPAIbHbIC YPABHEHUS U
331441, TPUBOASIINE K HUM.

26

VYpaBuenus Boabreppa. HTerpanbHble ypaBHEHUs, coiepKaiue napamerp. Meroa
O®penronbma. uddepenunpoanre B TMHEHHBIX TpocTpaHcTBax. CuibHbIN nuddepenuna.
Cna0wiii quddepennnan. updepenuupyemslie pynxmonanst. @opmyina Teiinopa. Teopema o
HESIBHOUM (DYHKIIMM U HEKOTOpbIE ee puMeHeHus. Bropoit ¢pyHkimonan. JlocraTounslie ycnoBus
sKCTpeMyMa QyHKIMoHana. Llens 1 3a1aun u3ydyeHust TeMbl — HHTETPaJIbHbIE YPaBHEHHS U
METO/Ibl UX PEHICHHUS.

Tabnuya 4. llpakmuueckue 3ansamus

Tema

Anre6pa MHOecTB. Cu€THbIE MHOKECTBA. MOIIIHOCTh MHOXKECTBA.
DyHKIHMOHAIbHAS 3aBUCUMOCTB. [IpocTpaHCcTBO. YIOPSAOUYEHHOCTD.

Mertpuueckue npoctpanctsa. HepaBenctso I'enbnepa—Munkosckoro. Cxonumocts. [TonHoTa.

HenpepriBHBIE 0TOOpaXEHHUSI METPUIECKUX MPOCTPaHCTB. [IpenensHbie TOUKH. 3aMbIKaHHE.
[TnotHeie MHOKECTBA. OTKPBITHIE U 3aMKHYTBIE MHOKECTBA.

[TpuHIIUTT CXKUMAIOIUX OTOOPAKEHUM U ero npuMeHeHus. UHTerpanbpHbie ypaBHeHUsT BonbTeppa

12




u Opearoapma.

5 KoMmakTHbIE MHOKECTBA B METPUYECKHUX MTPOCTPAHCTBAX.

6 Teopus mepsl. Buemnsist mepa. Teopema JleGera o mpog0JKEHUN MEPHI.
Uzmepumbie pynkiuu. OnpeaeneHue 1 OCHOBHbIE cBOWcTBAa. CXOUMOCTD MTOUTH BCIOTY.
CXoammMocCTh Mo Mepe.

7 Huterpan Jlebera. OcnoBHbIe cBoMicTBa. CpaBHEeHHE nHTErpaia Jiebera u Pumana.
Heonpenenennsiii nuarerpan Jlebera.
Hopmupoannsie 1 baHaxoBbl IpOCTpaHCTBA.

9 JIuneitnble oneparopsl. HenpepbiBHOCTH 1 orpannueHHOCTh. HopMma oneparopa. Cymma u
IIpoM3BeJIeHNE onepaTopoB. [IpoCcTpaHCTBO JMHENWHBIX OrPAHUYEHHBIX ONEPATOPOB.

10 | ObpatHsie onepaTopsl. CriekTp oneparopa. Pe3onabBeHTa.

11 | ConpspkeHHOE TPOCTPAHCTBO. PedhiiekCMBHOE MPOCTPAHCTRO.
ConpspKeHHbIE ONIEPATOPHI.

12 | KomnakTtasie onepaTopsl. Onpenenenus u npuMmepsl. COOCTBEHHbIE 3HAYEHUS KOMITAKTHOTO
orneparopa.

13 | Ilonsarue o6 unaekce. Teopema @penronsma. 3agaua Ll typma-JInysusmia. Uuaekc
QG epeHIaIbHOr0 onepaTopa.

14 | O6o6menubie pynkuuu. JlefictBus Haa 0600menubMu GyHKIUAMU. J[Y B Kitacce 0000IIEHHBIX
(GYHKIMIA.

15 | I'mnp6epToBbl IpocTpancTBa. CaMmoconpsibkeHHbIE onepaTtopbl. CIEKTP caMOCONPSHKEHHOTO
orneparopa.

16 | Psaast @ypee. JlocTaTouHbIC YCIOBUS CXOAUMOCTH psifa DPyphe B TOUKE. Y CIOBHS paBHOMEPHOM
cxogumoctu psna Oypoe. Unterpan @ypre. HTEerpansueie npeoOpa3oBaHusl.

17 | Unterpanbuble ypaBHeHus BoabTeppa. HTerpanbHble ypaBHEHMs, COIEpKalle TapaMeTp.
Meton @pearonpma.

18 | UnTterpanbuble ypaBHeHust @penroiapma. Pe3onbBeHTa HHTETpalibHOTO YpaBHeHUsI Dpenroiapma.

19 | DnemeHTHl JUQepeHIaIbHOro HcurcaeHust baHaxOBBIX MPOCTPAHCTB.

20 | Teopemsl 0 HesiBHOM pyHKIMHU. BTopoil pyHkunoHa. JlocTaTouHbIe YCIOBHS KCTpEMyMa
dbyHKIIMOHANA.

Tabnuya 5. CamocmosmenvHoe uzyueHue pazoenos OUCYUNIUHbL

Jl:;_)ﬂ Bonpockl, BBIHOCHMBIE HA CAMOCTOSITEIbHOE H3YYCHHE

1. Mertpudeckne NpoCTpaHCTBA:
kputepuit peakomnaktHoctd B C [a,b] us C (X ) , Tie X —KOMITAKTHOE METPUIECKOE
MpOCTpaHCTBO (TeopeMbl Apuena u Apuena-AcKoiu); HENpepbhlBHbIE W PaBHOMEPHO
HENpepbIBHBIE OTOOPaXEHUS METPUYECKUX IPOCTPAHCTB, CHKUMAIOIIME OTOOpaKeHHs W
TeopeMa banaxa o cxxumaronieit 0ToOpakxeHUH.

2. Tomnosnornueckoe NpocTpaHCTBO:
pa3Hble BHJIbI KOMITAKTHOCTH, KPUTEPHUI KOMIIAKTHOCTH, CBS3aHHBIA C LIEHTPUPOBAHHBIMU
MHO>KECTBAMHU.

3. psan @ypee, HepaBeHCTBO beccens, cxoaumocTs psiia Pypbe B ruab0epTOBOM IPOCTPAHCTBE,
teopema Pucca-Puiepa.

4. JIuHelHbIe onepaTopsl U JUHEHbIE (YHKIIMOHATIBl B HOPMUPOBAHHOM IPOCTPAHCTBE:
CIIEKTP CaMOCONPSDKEHHOTO JIMHEHHOro OrpaHMYEHHOTro oIeparopa B THWIbOEPTOBOM
MPOCTPAHCTBE, HOPMa CaMOCOMNPSIKEHHOTO JIMHEWHOTO OIrpaHMYEHHOTO oOIepaTropa B
THIL0EPTOBOM TPOCTPAHCTBE, CYIIECTBOBAHME COOCTBEHHBIX YHCEN Y KOMIIAKTHOTO
CaMOCOIIPSDKEHHOTO JIMHEHHOTO oneparopa, Teopema [ mnpoepra — Imusra.

5. WHTerpanbHble ypaBHEHUS:
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CBEJICHHE MHTETPAIBHBIX YPaBHEHHH K CHUCTEME JIMHCWHBIX alreOpandecKux ypaBHEHHHA K
O0OBIKHOBEHHBIM U (D PEepeHIINATBHBIM YPAaBHECHUSIM.

6. | IIpoctpanctea CoboneBa 1 06001IeHHbIE (DYHKIHHN:
npocrparctBa CoOosieBa, xapakrepu3anus OOOOIIEHHBIX IPOM3BOIHBIX, TEOpPEMa O
KOMITAKTHOM BJIOKEHHH H | (a;b) B Cla:b]-

7. OnemeHThl  TUGGEPCHINATFHOTO  UCYHUCICHUS B JIMHEHHBIX  HOPMHUPOBAHHBIX
MIPOCTPAHCTBAX:

JOCTaTOYHBIE yCIIOBUS CTpOToro JIOKaJIbHOTO JKCTpeMyMa BEILIECTBECHHOM
mnddepennrpyemont dynkimu B banaxosom npoctpanctse, ycnosus Jlexxanapa u Skoou.

5. OueHoYHbIe MATEPHAJIBI VISl TEKYIIEr0 U Py0e;KHOT0 KOHTPOJISAA yCIIeBAeMOCTH U
NMPOMEKYTOYHOI aTTecTAlNU

OueHouHble MaTepHalbl TMpeJHa3HAYEHB IS YCTAaHOBJIEHUS COOTBETCTBUS  YpPOBHS
MOJTrOTOBKH OOydarouuxcsi TpeboBaHusiM DenepanbHbIX T'OCYJapCTBEHHBIX 00pa3oBaTENbHBIX
crannaptoB Beicmiero ooOpaszoBanus (PI'OC BO). Ouenounsie marepuansl (OM) sBistoTCS
[EHTPAIIHBIM 3BEHOM CHCTEMBI OIIEHKH KadyeCTBa OCBOCHHS OOYYaroIIMMCS JUCHMIUIMHEL llennro
pa3pabotku OM 1o MUCHUILUIMHE SBJSETCS OICHKA 3HAHWI, YMEHMI, HABBIKOB U YPOBHSI OCBOCHHUS
00y4aroImUMHUCs KOMIETSHIUH TUCIIUITIIHEI.

OM [UCHUIUIMHBI SBIISETCS COCTaBHOW 4YacThio pabouell mporpamMmbl AUCHMILIUHBL ITO —
oyeHouHvle  cpedcmad, KOHMPONbHO-UMEpUmMenvHbvle U MemooudecKkue  Mamepuansl,
MpeHa3HauYeHHbIE 7Sl OIpe/IeJIeHHs] KaueCTBa Pe3y/IbTaToB O0y4YeHHUS U YPOBHS CPOPMHUPOBAHHOCTHU
KOMIUIEKTAIMi 00y4YaromuXcsi B X0A€ OCBOCHHS JUCIUTUIAHBL.

OueHouHsble cpencTBa GOPMUPYETCS HA OCHOBE KIIFOUEBBIX NPUHYUNOE OYEHUBAHUSA!

- BJIUTHOCTh — OOBEKTHI OIICHKH JIOJDKHBI COOTBETCTBOBATH TIOCTABJICHHBIM IIEIISIM O0YYCHUS;

- HaA&XKHOCTh — IPU OLICHUBAHMU JOCTHKCHHMM OOYYarOIIMXCsl JIOJDKHBI HCIOJIB30BaTHCS
eIMHO0Opa3HbIe CTAHIAPTHl M KPUTEPUH,

- pa3BUBAIOIIErO XapakTepa — (UKcalus MEePCOHANBHBIX TOCTHXKEHHH oOydaromuxcs u
MpeiroiaraeMble MEPOIPUSITHS 10 YIYUILIEHUIO PE3YJIbTaTOB;

- CBOEBPEMEHHOCTb — IMOJJIepKaHUE OOpaTHOW CBA3M € OOYYAIOIMIMMUCS HPU OCBOEHHUH
y4eOHBIX MaTepUaoB.

®opMupoBaHUE OLIEHOYHBIX CPEJCTB AUCHUIIINHBI TPOXOIUT CIECAYIOIINE 2/Manbl.

- opMupyeTcsl cucTemMa IMoKaszareiael, XapakTepU3yIolUuX COCTOSHUE U JUHAMHUKY Pa3BUTHS
KOMITETEHITHI 00YyJaroIIMUXCs ¥ BBITYCKHUKOB;

- OTIPENeNAIOTCS OLIEHOYHBIE CPEJICTBA W MPOLEAYPHI OIICHUBAHUS 3HAHWN, YMEHUH, HaBBIKOB,
OBIIQJICHHS] KOMITIETEHIIUSIMU 00y4YarOIIHXCA.

VYcerHBI onpoc yuyeOHOM MPOBOAMTCS C IENIbIO BBISBICHUS W 3aKPEIUICHHUS] MOTYyYEHHBIX
3HaHUW U YMEHUH, OTNpeieJIeHHs] YPOBHS MOATOTOBIEHHOCTH K U3YUEHUIO HOBOM TEMBI.

KomnokBuym mnpenycMaTpuBaeT pa3BEPHYTOE M3JI0KEHHE [0 ONPENEIEHHOMY BOIPOCY,
OCHOBaHHO€ Ha TMPHUBJICUYCHUH TEOPETUYECKOTO MaTephasia C IENbI0 aKTHMBU3AIMU CaMOCTOSTEIbHON
paboTel oOyuyaromierocsi Mo Hu3ydyeHuro marepuana. OH MO3BOJSET OLIGHUTh YMEHHUS CTYACHTOB
CaMOCTOSITENILHO padoTaTh C y4EOHBIM W HAyYHBIM MAaTEPUAJIOM, BBIIBUTH OOBEM MOTYyYEHHBIX
3HaHWH, TOJYYSHHBIX Ha 3aHATHUSX, @ TAKXKE ITyTEM CAMOCTOSITEIIbHONU Pa0OTHI.

KomMmmberoTepHoe TeCTHpOBaHUE MPOBOAUTCS JUIS 3aKPETJICHUS U MPOBEPKU 3HAHUHN, YMEHUN U
HABBIKOB C MPUMCHCHHEM TEXHHUECKUX CPECTB.

KoneuHbIMU pe3yabTaTaMu OCBOCHHS MIPOTPaMMBbI TUCHUIUIHHBI SBISIOTCS C(HOPMHpPOBAHHBIC
KOTHUTHUBHbBIE JIECKPUOTOPBl «3HATH», «YMETb», «BIAAETb», pACHHCAHHBIE [0 OTJAEIbHBIM
KoMmneTeHIsIM. POPMHUPOBAHUE 3TUX JECKPUITOPOB MPOUCXOIUT B TEUEHHUE BCErO CeMecTpa I0
JTarnaM B paMKax pa3IMYHOIO BUJAa 3HAHUM U CaMOCTOSTENIbHON paboThI.

B Xxome wu3ydeHHs IUCHMIUIMHBI MPEIyCMATPUBAIOTCS MeKyWUll KOHMPONb, pPYOed’CHblU
KOHMPOTIb U NPOMENCYMOUHAS. AMMeCmayusl.

Konumponvuvie meponpusamus no oucyuniune MpoBOIATCS B cOOTBETCTBUU ¢ [lomokeHuem o
OaITbHO-PEUTHHTOBOM cucteme arrectanuu ctyaeHToB KBI'Y (19.01.2016r.). Onenka ycrieBaeMOCTH
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CTYJCHTOB OCYILECTBJISIETCSI B XOJA€ TEKYLIEro U pyOEeKHOTrO KOHTPOJS, a TaKXKe MPOMEXYTOUHOMN
aTTeCTaluu.

5.1. OneHo4YHbIe MATEPHUAJIBI IJISl TEKYILIEr0 KOHTPOJIS

Texywuii konmpoab 3HaHWW, YMEHUW W BJIAJICHUN 0 JUCIUIIIMHE OCYIIECTBIsETCS B (hopme
YCTHOTO WJIM MHCBMEHHOrO0 ONpOCa Ha JICKIMOHHBIX M MPAKTHUYECKUX 3aHSATHUSAX, a TAKXKE B XOJE
MIPOBEJICHUS] CAMOCTOSTENIHLHON pabOThI CTYIEHTOB.

Llenv mexyweeo KoHmponsi — OIICHKAa pe3ylabTaToB paboOTHl B ceMmecTpe U olecreyeHue
CBOEBPEMEHHOM 00paTHOM CBsI3U, /ISl KOPPEKLUUN O0YUYEeHHsI, aKTUBU3ALIMHA CAMOCTOSTEILHOM pabOThI
oOyuyaromerocsi. OOBEKTOM TEKYIIETO KOHTPOJIS SBISIOTCS KOHKPETH3UPOBAHHBIC pE3yJIbTaThl
oOy4eHus (yueOHbIC JOCTHXKCHUS ) TI0 JUCITUTIIIMHE.

Texywuil KOHmMpOabL YCIIEBAEMOCTH 00ECIEUMBACT OIICHWBAaHUE XOJa OCBOCHHS AMCLUILUIMHBI
«DyHKIMOHATIGHBIM aHAM3» U BKJIIOYAET: OTBETHl Ha TEOPETUYECKHE BOIPOCHI HA MPAKTUYECKOM
3aHSATUU, pEIICHUE MPAKTHYECKUX 3a/lad M BHIMIOJIHEHUE 3aJaHUM HAa NPAKTUYECKUX 3aHATHUSX,
CaMOCTOSITENIbHOE BBIMOJIHEHHE HWHAWBUIYAIbHBIX JIOMAIIHUX 3aJaHUil ¢ OTYeTOM (3aIIuTOil) B
YCTaHOBJICHHBINA CPOK.

Onenka KayecTBa TMOATOTOBKM HAa OCHOBAaHWU  BBIMOJHEHHBIX  3aJlaHUN  BeAeTcs
npernoiaBaTeneM (¢ 00CYX)IEHUEM PE3yJIbTaTOB), OAJUTbl HAYHCISIOTCS B 3aBHCUMOCTH OT CIIOKHOCTH
Y KayecTBa BHITIOJHEHUS 3aJaHMUsL.

5.1.1. Bonpocwet no memam oucyunaunvl « OYHKUUOHAIbHOLIL AHAIU3Y
(konmponupyemvie komnemenyuu I[IKC-1)

Tema 1. BBegenne 0oCHOBHBIX NOHATHI (PYHKIHMOHAJBHOIO AHAJIM3A.
Llenv u 3a0auu u3yyeHus memsl — PACKPBITh OCHOBHBIE MOHSITHSI TEOPUU (PYHKIIMOHATHHOTO
aHayin3a. AKCHOMBI METPUUECKOTO IIPOCTPAHCTBA.
1. Bo3HukHOBeHHE (YyHKIIMOHATIHHOTO aHAIM3a KaK CAMOCTOSITENIbHOTO pa3jieia MaTeMaTHKU.
2. CoBpeMeHHOE pa3BUTHE (PYHKIIMOHAIBHOTO aHAIM3a M €ro CBs3b C JPYrUMH OO0JacTsIMHU
MaTEMaTHKH.
3. MHoXxecTBa, anredpa MHOXKECTB.
4. CueTHbIE MHOKECTBA U MHOYKECTBA MOIIIHOCTH KOHTHHYYMA.

Tema 2. MeTpuyeckne NnpoCcTPaHCTBa.
Llenv u 3a0auu uzyuenuss memsbl — BBEACHHME MOHATUS METPUUYECKOIO MPOCTPAHCTBA, CBOMCTB U
METPUK OCHOBHBIX IIPOCTPAHCTB.
1. MeTpuku B KOHKPETHBIX mpoctpaHcTBax (mpocrpanctea C [a;b], C (k)[a;b], Lp [a;b] ),
HepaseHcTBa ['enpaepa, Komm-bynskosckoro, MUHKOBCKOTO.
2. DKBUBaJEHTHbIE METPUKH; TIOJHbIE METPUUECKHE NTPOCTPAHCTBA, KPUTEPHI TIOJTHOTHI (TEeopeMa
0 BJIOXKEHHBIX, 3aMKHYTBIX U CTSATUBAIOIIUXCA Iapax).
3. Teopema bapa, Teopema 0 TONOJIHEHNH, KOMIAKTHOCTh M CEKBEHIIMATIbHASI KOMITAKTHOCTb.
4. DKBHUBAJEHTHOCTh CUETHOM M CEKBEHIMAJIBHONW KOMIIAKTHOCTH, HEOOXOAMWMBIE YCIOBUS
KOMITAaKTHOCTH (3aMKHYTOCTb, ITOJIHOTA, OTPaHUYEHHOCTh), BIIOJTHE OTPaHUYEHHBIE MHOXKECTBA
U KpUTEpU KOMIAKTHOCTU Xaycaopda.

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

IIPOCTPAHCTBO (TeopeMbl Apuena u Apuena - ACKOJH ).
6. HenpepblBHbIE U PABHOMEPHO HEMIPEPHIBHBIE OTOOPAKEHHSI METPUUYECKUX TPOCTPAHCTB.
7. Cxumaronye oToOpakeHus 1 TeopemMa banaxa o cxumaroriei 0ToOpaKeHHH.

Tema 3. TonmoJioru4yeckue NPoCTPaHCTBA.

Lenv u 3a0auu uzyuenus memvl — BBEACHUS MOHATHUS IUIOTHOTO MHOKECTBA M €r0 NMPUMEHEHHE B
(YHKIIMOHAILHOM aHaJIHN3e.

1. IloHaTHe 0 TOIOJIOTHYECKOM MMPOCTPAHCTBC. OCHOBHBIE TTOHATHS TOITOJIOTHH.

2. Ilpenen u HENPEPHIBHOCTD B TOMOJOTMYECKOM MPOCTPAHCTBE.
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3. AKCHOMBI OTACIIUMOCTH U CYETHOCTH, CENapabeTbHOCTb.
4. KoMIakTHOCTb: pa3Hble BHJAbl KOMIAKTHOCTH, KPUTEPUH KOMIIAKTHOCTH, CBSI3aHHBIM C
IIEHTPUPOBAHHBIMH MHOYKECTBAMH.

Tema 4. J/Inneiinbie TONMOJOrHYeCKHE U HOPMUPOBAHHbIE POCTPAHCTBA.

Nl

*

Ueﬂb u zaoavu uszyuyenust memvl — BBCACHHA INOHATHA TOIIOJOTHMYCCKUX W HOPMHPOBAHHBIX
IIPOCTPAHCTB U OII€pAllU B OTUX ITPOCTPAHCTBAX.

JluneliHble TOMOJIOTUYECKHE MPOCTPAHCTBA, WHBAPUAHTHOCTH OTKPBHITOCTH MHOYXECTBA
OTHOCHUTEJIBHO OIIEpalliii CII0KEHUS U YMHOXKEHHS Ha CKaJIsip, MOMIOAIOIIME MHOKECTBA.
Tononorust KOHEYHOMEPHOTO OTJAEIMMOTr0 HOPMUPOBAHHOTO ITPOCTPAHCTBA

HopmupoBaHHbIe U €BKJIMIOBBI IPOCTPAHCTBA, KaK JIMHEWHBIEC TOIIOJIOIMYECKUE TPOCTPAHCTBA,
TOTOJIOTHSI KOHEYHOMEPHBIX HOPMHUPOBAHHBIX MPOCTPAHCTB, KPUTEPUH HOPMHUPYEMOCTH
JIMHEHWHBIX TOMOJIOTHYECKUX MpocTpaHcTB (Teopema A.H. Konmmoropoga).

Beimykiibie v a0COIOTHO BBITYKJIBIE MHOXKECTBA.

[Tonynopmbl u ¢yHKIMOHAT MUHKOBCKOIO, JIOKQJIBbHO BBINYKIIbIE MPOCTPAHCTBA, BH/I
€AMHUYHOTO 11apa B KOHEYHOMEPHOM HOPMHUPOBAHHOM MPOCTPAHCTBE.

Psanbl B HOPMUPOBAaHHBIX MPOCTPAHCTBAX M OaHAXOBBIX IPOCTPAHCTBAX, EBKIUIOBHI U
THIHOEPTOBBI MPOCTPAHCTBA.

Psag @ypre, akcTpeManbHOE CBOMCTBO YaCTUYHBIX CyMM psija Dypoe.

HepagenctBo beccenst, cxoaumocTts psajga Pypbe B THiIL0EPTOBOM ITPOCTPAHCTBE.
OpToroHanbHOE JOMOJIHEHHE, PA3I0KEHHE THILOSPTOBOrO MPOCTPAHCTBA B MPSIMYIO CYMMY
MOAMPOCTPAHCTB, CYIIECTBOBAHME OPTOTOHAIBHOW MPOEKIMU Ha JIF000€ MOAMPOCTPAHCTBO B
THJILOEPTOBOM MPOCTPAHCTBE.

Tema 5. JIuHeiiHble onepaTopsbl U JIMHEHHbIE (PYHKIHOHAJIBI B HOPMHUPOBAHHOM NPOCTPAHCTBE.

lle./lb u 3a0avu uszyuenust memvl — BBCACHHUC ITOHATUIA JIMHECHHOT O orcparopa u JIMHEHMHOTO

(GyHKIIMOHANIA B HOPMUPOBAHHOM MIPOCTPAHCTBE.

1.

*

Kputepun HenpeppIBHOCTH JIMHEHHOTO ONepaTopa B HOPMUPOBAHHOM IPOCTPAHCTBE.

HopMa 1MHEHHOro OrpaHMYEHHOTO ONEPATOpa, HOPMHPOBAHHOE IPOCTPAHCTBO JIMHEWHBIX
OTpaHUYEHHBIX OIEPaTOPOB.

PaBHOMEpHas 1 NOTOYEUHAs! CXOAUMOCTD.

baHaxoBOCTP HOPMHPOBAHHOTO MPOCTPAHCTBA JIMHEHHOIO OrpaHMYEHHOTO OIEepaTopa;
IIPUHLIMII PABHOMEPHOU OorpaHrueHHOCTH (Teopema banaxa-IlITeitHraysa) u ero ciaencTBus;
ConpskeHHOE TMPOCTPAHCTBO, T€OMETPUYECKUII CMBICI HOPMBI JIMHEHHOTO HEMpPEephIBHOTO

(I)YHKI_[I/IOHaJIa, COIIPSAKEHHBIC ITPOCTPAHCTBA K lp ,C, CO u FI/IJIB6epTOBBI MMPpOCTPAHCTBA.

Teopema Xana-banaxa o0 NOpPOAOIKEHUWH JIMHEHHOrO (YHKIMOHAJIAa U €€ CJEICTBUS,
JIOTIOJIHSIEMOCTh  KOHEYHOMEDPHBIX IOJIPOCTPAHCTB, TEOPEMBl OTIEIMMOCTH  BBITYKJIBIX
MHO>KECTB.

Cnabast cX0IMMOCTh B HOPMHUPOBAHHOM IIPOCTPAHCTBE, KpUTEPHil cr1aboil cX0quMOCTH, ciadast

CXOMUMOCTE B [ 'y
CornpsiKeHHBIH OIepaTop U €ro Hopma, IBaK/bl COIPSKEHHBIN OIepaTop.

OOpatHbIil K TMHEHHOMY OIepaTopy, COOTHOIIEHHE HOPM MCXOJHOTO OlepaTopa U 00paTHOro
K HEMY.

10. Teopembl banaxa 06 OTKPHITOM OTOOpa)KEHMM, O HEMPEPHIBHOCTH OOPATHOrO Oreparopa, o

3aMKHYTOM rpaduke.

11. [locraTouHble yCIOBUS HENPEPHIBHOW 0OpPaTHUMOCTH JIMHEHHOIO OTPaHWYEHHOTO OIeparopa,

0oOpaTHBIH OIepaTop K CONPSKEHHOMY.

12. Pe301bBEHTHOE MHOKECTBO, PE30JIBBEHTA U €€ MIPE/ICTABIICHHUE.
13. CnexTp U cOOCTBEHHBIE 3HAYEHUS JIMHEHHOTO ONepaTopa, KOMIIAKTHOCTh CHEKTpa JTUHEHHOIro

OTpaHUYEHHOTO OIepaTopa.

14. KoMnakTHble JIMHEWHBIC OINEPATOPbl, PABHOMEPHBIM TMpelesl KOMIIAKTHOTO JIMHEHHOIO

orneparopa, 10CTaTOYHBIC YCIIOBHUA KOMIIAKTHOCTHU JIMHEWHBIX OIICpaToOpPOB.
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15. KomnakTHpIE JTHHEHHBIA omepaTop B pedIEKCHMBHBIX MPOCTPAHCTBAX, KOMITAKTHOCTH
COMPSIKEHHOT0 OnepaTopa K KOMIIAKTHOMY JIMHEHHOMY OIlepaTopy.

16. KoMnakTHble U CaMOCONpPSIKEHHbIE JIMHEHHBIE ONepaTophl B THMIIBOEPTOBOM IMPOCTPAHCTBE,
CHEKTP CaMOCOIPSHKCHHOTO JIMHEHWHOTO OrPaHWYEHHOTO OIeparopa B THIBOEPTOBOM
MIPOCTPAHCTBE, HOPMAa CAMOCOINPSIKEHHOTO JIMHEHHOr0 OrpaHUYEHHOro oleparopa B
rHILOEPTOBOM MPOCTPAHCTBE.

Tema 6. NnTerpanbHbie ypaBHeHHS.
Lenv u 3a0auu uzyuenus memvl — 03HAKOMUTh C METOJAMHU PELICHUS UHTEIPAIbHBIX YPAaBHEHUI.
1. MnTerpanbHble onepaTopsl B Cla;b| ¥ L,[a;b], X KOMIAKTHOCT.

2. NHrerpansuble ypaBHeHuss @pearonsma u Bosbreppa, ycinoBus pa3peliIMOCTH 3TUX YPaBHEHHM.
3. CxumaeMOCTh HEKOTPOM CTENEHM MHTErpajbHOro oreparopa Bosbreppa ¢ orpaHuueHHBIM
SIPOM.

4. Wcnonws3zoBanue teopembl ['mnpbepra — LlMuara Uit HAXOXKACHUS PEUICHUH HMHTETPaIbHOTO
YPaBHEHHsI, HAX0XKICHUE Spa PE30JIbBEHTHI K HHTETPAIIBHOMY OIIEPaTOpYy.

5. CBeneHHe HWHTETPAIBHBIX YpaBHEHHH K CHCTEME JIMHEHHBIX anreOpandecKux ypaBHEHUH K
OOBIKHOBEHHBIM AU(PEepeHInaTbHBIM YPaBHEHUSIM.

Tema 7. IIpocTpancrBa CobGoJieBa u 00001IeHHbIE QYHKIMH.

Lenv u 3a0ayu uzyuenus memvl — OCBOUTh METO/IbI pemienus 3anaun Llrypma-JlnyBusis.

1. [Ipumenenue Teopembl ['mnapbepra — IllmMuara K pemieHUI0 ypaBHEHHH B YacCTHBIX
MPOU3BOAHBIX, 3aaaua Ltypma—JInyBusis.

2. Teopema Jlakca—MuunbrpaHa u ee IpUMEHEHHE K JI0Ka3aTeNbCTBY Pa3pelIMMOCTH YpaBHEHUH B
YaCTHBIX MTPOU3BOAHBIX; TpocTpancTBa CoboieBa.

3. Xapakrepusauus 000OIIEHHBIX HPOU3BOAHBIX, TEOPEMa O KOMIIAKTHOM BIOXEHUM H,(a;b) B
Cla;b]-

4. IlpocTpaHCTBO OCHOBHBIX (pyHKIMI D, mprMepbl OCHOBHBIX (YHKLUH, cpe3aromue QpyHKIUH,
miotHOCTs D(Q) B L,(Q), CXOAMMOCTH B MPOCTPAaHCTBE D, HENPEpPHIBHOCTH ONEPaTOPOB
Qg QepeHIMPOBaHUS, YMHOXKEHUS U IMHEHHOW 3aMEHbI IepeMeHo B D .

5. IpocTpaHcTBO 0600IIEHHBIX (YHKIMIA (pacnpenenenuii) D', perynspHele W CHHTYJISpHBIE
060011eHHbIe (YHKIIMH, CXOAMMOCTb B IPOCTpaHcTBe D' .

6. HenpepsiBHOCTh  omeparopoB  auddepeHnrpoBaHuss W yMHOXKEHUS (HAa OECKOHEYHO
muddepenimpyemyo ¢Gysknmo) B D’; mpobreMa yMHOXKeHHS 0GOOMIEHHBIX (YHKIHMIA,
O6eckoHeuHast TU(epeHIpyeMocTh 0000IEHHBIX (YHKIMHA, HaIMuue MepBOOOpa3sHOU Y
06001IeHHBIX BYHKINH, TUdPepeHnuanbuble ypaHeHus B D' .

7. JlokanbHble CBOWCTBAa 00OOIIEHHBIX (PYHKUMN, HOCUTEIh OOOOLIEHHBIX (YHKIMH, CBEpTKa
OCHOBHOH 1 0000111eHHON (D)YHKIIMH, CBOMCTBA CBEPTKH.

8. dyHmameHTabHOE perreHue arud(epeHIInalIbHOTO OTepaTopa B YacTHBIX IPOU3BOIHBIX C
TIOCTOSIHHBIMKM  KO3((DHMIMEHTaMK; NPOCTpaHcTBa S ObIcTpo yObIBaromux (yHkuuid u S’
MeJIJIEHHO PacTyIIUX pacrpesiesienuii, npoctpanctea E u E' .

Tema 8. DJaeMenThl IMPPEPEeHIUATBLHOIO MCYUCICHHS B JIHHEHHBIX HOPMHPOBAHHBIX
NPOCTPAHCTBAX.

Lenv u 3a0auu u3yueHus memvl — OCBOUTH CHIBHYI0 U cla0yro JIud@epeHuupyeMocTb
otoOpaxeHus B banaxoBom npoctpaHcTBe.

1. CBs3b MeX 1y CHIIBHOM U crtaboit nuddhepeHnupyeMocTbio, HopMyiia KOHEUHbBIX IPUPALICHUH.

2. HeoOX0IMMOE YCIIOBHUE JIOKAJILHOTO dKCTpEMYyMa BeUIECTBEHHON Au(depeHunpyeMoil pyHKIuu
B banaxoBoM npocTpaHcTBe.

3. Knaccruueckue 3a1a4 BapuallMOHHOTO UCYUCIICHHS], ypaBHEHHUE Duepa.

4. TlonmunuHeWHble OTOOpaxeHus, IUQPepeHIMPyeMOCTh, MPOU3BOAHBIe M auddepeHnnas
BBICIIMX TIOPSIIKOB OTOOpakeHWH B baHaxoBOM NPOCTpaHCTBE, CUMMETPUYHOCTH OllepaTopa
BTOPOU IPOU3BOIHOM.
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5. ®opmyna Teinopa, HOCTATOYHBIE YCIOBHUSA CTPOrOro JOKAJIBHOTO AKCTPEMyMa BEIIECTBEHHOU
middepennmpyemoit pyHkuuu B banaxoBom npoctpancTse, ycioBus Jlexanapa u Skoou.

6. Teopema 0 HesBHOW (GYHKIMH, YCIOBHBIH J3KCTPEMYM BEIIECTBEHHOUN nuddepeHmpyeMoit
¢yHnkuuu B baHaxoBOM MpOCTpaHCTBE U METO/ MHOXUTENeH Jlarpanxka.

Kpumepuu ¢popmupoganun oyenuganua no pesynbmamam ycmHo20 onpoca

VYCTHBIM Onpoc SABISIOTCA OJHUM W3 OCHOBHBIX CIHOCOOOB ydéra 3HaHMH OOydYarolerocs Io
mucuuinie «OyHKIMOHANBHBIN aHaW3». Pa3BEpHYTBIM OTBET CTYIEHTA JOJDKEH IIPEACTABIIATH
co0Ol CBSA3HOE, JIOTMYECKU I0CIIe0BaTeNbHOE COOOIIEHNE Ha 3aJaHHYI0 TEMY, [OKa3bIBaTh €ro
YMEHUE IPUMEHATH U3y4aeMbI€ METOIbI [IPU PELICHUU IIPAKTUYECKUX 3a1a4.

B pe3ynbrate 3HaHUs 00y4aroLEerocst OLEHUBAIOTCS 110 HUXKE CIeIyIoLei mKae.

Tabnuya 6. Ilxana oyenusarnus
KoimuecTBo
0aJI0B

3 OO6yuaromuiics
- TIOJTHO M3JIaraeT N3y4eHHBIH MaTepua, 3HaeT Bce (GOpMYJIbl, IPUMEHIEMbIC
METO/bI U UX TOYHOCTb;
- IOHUMAET MaTepHall, MOXKET 000CHOBATh CBOU CYXIECHMSI, IPUMEHUTH 3HAHUS
IPU PELICHUH MPAKTUUECKUX 33Ja4 JJIsl CAMOCTOSITENIbHOIO BBIITOJIHEHMS;
- M3J1araeT MaTepual MoCae10BaTEIbHO U IPABUIBHO C TOYKU 3PEHUSI HOPM
JUTEPATYPHOTO S3bIKA.
2 OOyuaromuiicst Ja€T OTBET, YAOBIETBOPAIOIINN TEM K€ TPEOOBAHUSIM, YTO U
Ui «3» 6aJI0B, HO JIOIYCKAeT HECYIECTBEHHbIE OIIMOKH, KOTOPBIE CaM Ke
UCIPABIISET, U HEKOTOPbIE HEAOUYETHI B IIOCIIEI0BATEIBHOCTH U 0(QOPMIIEHUH
U3J1araeMoro Marepuania.
1 OO6yuaromuiicst o0OHapy>KMBaeT 3HaHUE U IOHUMaHKEe OCHOBHOT'O MaTepuasa 1o
JAHHOM TeMe, HO:
- M3J1araeT MaTepual HeMoJIHO U JOIyCKaeT HETOYHOCTH B ONPEECIICHUN
HOHATHUH, 3HaHUI METOJI0B, MX TOYHOCTH;
- HE yME€eT JOCTaTOYHO IIYOOKO U JI0Ka3aTeIbHO 000CHOBATh CBOU CYXKJIECHHUS U
OPUMEHSTh METO/IbI;
- M3JIaraeT MaTepHral Hemocae10BaTeNIbHO, I0NYCKAeT OINOKH.
0 OOyuatomuiics oOHapy>KMBaeT He3HaHUE OOJIbILEH YacTh pasjiena u3y4yaeMoro
MaTepuaa, JoMycKaeT OUIMOKU B GOpMYIUPOBKE U (hOpMyIax, MpU OLIEHKE
TOYHOCTH METOJIOB.

Kpurtepuu onenuBanus

bamer MOTYT CTaBUTBCA HE TOJIBKO 3a e)II/IHOBpeMeHHI)II\/'I OTBET, HO U 3a paCCpe}IOTO'-IeHHI)II\/’I BO
BPEMCHH, T.C. 3a CYMMY OTBCTOB, JAHHBLIX CTYJICHTOM Ha INPOTA)KCHUU 3aHATHUA.

5.1.2. Quenounvle _mamepuaibl 011 CAMOCHIOAMEIbHOU __pPadompl___ 00yuaouiezocs
(munoewte 3ad0auu) (xkonmponupyemvie komnemenyuu I[IKC-1)
[lepeueHp TUMOBBIX 3a/a4 AJII CAMOCTOATEIHHOW paboOThl COPMUPOBAH B COOTBETCTBHUU C
TEeMAaTUKON MPAKTUYECKUX 3aHATUN MO JUCHUIUINHE «DYHKIIMOHATBHBIN aHATN3).
CamocTosTenpHast paboTa OIEHUBAETCS CTETIEHBIO OCBOEHUS BOIIPOCOB JIJIsl CAMOCTOSTEIHLHOTO
n3ydeHus (cM. TabnuIly 6) U MHIUBUTYAIEHBIM BBITTOJTHEHUEM 3aJJaHU K MPAKTHYECKUM 3aHSITHSIM.

Tema 1: Anzeopa muoscecms. Cuemnuvie muodxicecmea. Mowgnocms muodxcecmaa.
1. Jano:a) A,BSZ, A={1;2;579;11}, B={1;4;6;7}.
0)A,BS R, A=[-3;7),B=[-4;4].
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Haiitu: ANB, AUB, A\B, B\A.
2. Hano: a)A,BCSZ, A ={1;7;9;17}, B = {-2;1;9;10;25}.

0) A BSR, A=[49), B=[3;7].
Haritu: A N B, A U B, A\B, B\A.

3. Ucnonp3ys nauarpaMMsl Diiepa-BeHHa 10ka3aTh TOXIECTBA!
1) AAB\C)=(AB)U (A NC);
2) A\(BUC)=(A\B) N (A\C);
3) AuB\C)=(ANB)\C;
4) (A\B) \C = (A\B) \ (B\C);
5) (A\B)\C =(A\B) U (ANC);
6) ANBUC)=(ANB)U(ANC)

7) (ANB)\(ANC)=(ANB)\C;
Tema 2: Mempuueckue npocmpancmea. Hepasencmeo I'envoepa — Munkoeckozo.

1. Jloka3aTb, 4TO aKCMOMBI METPUYECKOI'0 MTPOCTPAHCTBA 3KBUBAJIIEHTHHI ciefyommM: 1) p(x, y) =0 =
x=¥;2) p(x, ¥) < p(x, 2) + p(y, 2) V X, ¥, 2 € X.
2. Jloka3atb, 4TO AJis JTIOOBIX JIEMEHTOB X, Y, Z, t METPUUYECKOTrO MpOCTpaHCcTBa (X, p) CIpaBeAIUBBI
HepaBeHcTBa: 1) | p(X, z) — p(y, z)| < p(X, ¥) (BTOpo€ HEPABEHCTBO TPEYTOJbHUKA);

2) | p(x, z) — p(y, t)| < p(X, y) + p(z, t) (HEpaBEHCTBO YETHIPEXYTOJIbHUKA).
3. IlokazaTh, 4TO B MPOCTpAaHCTBE B( HEpaBEHCTBO TPEyroJibHUKA BEHIMOIHACTCS B YCHICHHOH (hopme

p(X, z) <max{p(x, y), p(¥, 2)} .

o n+l1__,
4. HailTu paccTosiHue MEXIY IEMEHTaMU X, =

27" u

1.
=—2"" BTIPOCTPAHCTBE /,.

n! n!

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

Tema 3: Ipunyun cocumalowux omoodpadrcenuil u ezo npumenenusn. Hnmezpanvhovie
ypasnenusn Bonomepa u @peozonvma.
1. ITycts £ : R = R — muddepenunpyemas Gpynkuus. Ilpu kakoM ycinoBuu Ha IPOU3BOAHYIO OHO

OyZeT cxxUMAaronmm?
x"(r)+ (7[2 + l)x(t),

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

3. JlokasaTh CyIIECTBOBAHUE €IMHCTBEHHOE PEICHUs HEABHO 3a1aHubX GyHkimid B C [O,l], €CIH

y(x) + éexarctgy(x) + f(x)=0, f(x)e C[O,l]

npu HekoTopoMm A, ecin Y, (x) = 0.

2. HaiiTi HemoIBIKHBIE TOUKH onepaTopa Ax(t)= {

x"(¢)+5x(t),

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

5. SIBnsercs  ynm GyHKUUA (o(x):xe" pELICHUEM  HMHTETPAJIBHOIO  YPaBHECHMUS:

p(x)=e"sinx+ 2J: cos(x—1)p(t) dr .

4. HaiiT HEMOIBIDKHEIE TOUKH omepatopa Ax(t)= {
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Tema 4: JInneliHbIe TONOJOTHYECKHE H HOPMUPOBAHHbIE IPOCTPAHCTBA.
Vx® = x%, ko20a x uppay.mouxa us [0; 1],
1. Borauciuts unTerpan Jlebera dynkuun ¢(x)=1{x—In x, ko2da x uppay. mouxa us [I;e),

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

\/; —x2, koeda x uppay.mouKka u3 [O; 1],
2. Borumciuts unterpan Jlebera dynkimn ¢(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. Beruucnuts unterpan Jlebera dyukuun o(x)=1x* —x, ko2da x uppay us [;27] .

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

4. Beraucnuts HOpMy |x(¢)| snementa x(t)=1* -6t B npoctpanctee L [-2;2].

5. BBIACHUTB, MOKHO JIM B IPOCTPAHCTBE X IIOJ HOPMOW dJ€MEHTa x€ X IOHMMAaTbh YHCIIO
[l = max (3 )2

1<k<n

Tema 5: JInneiiHble onepaTopsbl U JMHEHHbIE (PYHKIHMOHAJIBI B HOPMHUPOBAHHOM IPOCTPAHCTBE.
1. Borancints HOpMy |x(t)| 2nementa x(r)=1’ -6t B mpoctpanctse L [-2;2].
2. BbIACHUTB, MOXHO JM B IPOCTPAaHCTBE X IO HOPMOHM 3JeMeHTa x€ X MOHMMATh YHUCIO
[ = max (37 fx,])?
1<k<n

1
3. Halitu HOpPMYy HMHTErpPalbHOTO OINEPATopa C HEMPEPHIBHBIM SIPOM y(Z)ZIK (Z,S)X(S)ds,
0

paccmarpuBasi €ro Kak omneparop, oroopaxaromuii C [O,I]B C [0,1].
t
4. Tlyere X =C [O,I]H Ax = IX(T )dZ' , a A-orpaHuueHHBIH JMHEHHBIA omepartop. Haiitu
0
A y.

Tema 6: UnTerpaibHble ypaBHEeHUS.
1. C noMmompr  pe30JbBEHTHl  HANUTH  PEIIEHWE  HWHTETPAJIBHOTO  YpaBHEHMS

o(x)= on e o(t)dt + x.

2. Haiitu  pemieHHe  MHTErpajbHOTO  YPaBHEHHA  C  BBIPOXKIECHHBIM  SIPOM:
o(x)= /IJ.; (2 + 20x)e )t + 5.

3. Haiitm coOcTBeHHBIE 3HAYEHUS W COOCTBEHHBIC (DYHKIIMH WHTETPAITBHOTO YPAaBHECHHS:
o(x)= /1]; (21 + 265 ol ).

4. SBnsercs nm  QyHKOUSA ¢(x)=xex pelIeHHEeM HMHTETPATLHOTO YpaBHEHHS:
p(x)=e"sinx+ Zjox cos(x—1)plr) dt .

5. C nomowpio mpeoOpazoanus Jlamiaca HalWTH pELICHHE WHTETPAIbHOTO ypPAaBHEHHS

p(x)=1+x+ J-Ox (x—1) o(t)dt.

6. Pemmtp uHTErpanbHoe ypaBHeHHE AOes: j go(t)dt = x—+/x.
0

20



Tema 7: lIpoctpancrBa Co0os1eBa 1 000011eHHBIC (PYHKIMH.
1. Haiitu coOcTBeHHBIE 3HA4YE€HUS U COOCTBEHHbIE (DYHKLIMU HHTEIPAIBHOTIO ypaBHEHHS:

1
plx)=2 I . (2t + 205 oot ).
2. Haiitu coOcTBeHHBIE 3HAYEHUS M COOCTBEHHBIE (DYHKIMM HHTETPAIBHOTO YPABHEHHS:

o(x)= /1.[; (> +20x)le )t + 1

Tema 8: Iaementbl aup@epeHUATBHOTO HCYUCICHUSA B JIMHEHHBIX HOPMHPOBAHHBIX
NMPOCTPAHCTBAX.
1. C nmnomompto mnpeoOpazoBanus Jlamutaca, HaWTH  pelICHHE KPacBOW  3ajayvH:
u,=u_, u(x, O) =sinx, u, (x, 0) =0, u(O,t) =0, u(l,t) =0.
2. Haiitu npousBoanyo ®perie 0ToopaskeHUs
F:R* >R :y = tg(x2 )+ ctg ()c3 ); Y, = sin(x1 )cos(x2 )— sin(x2 )cos(x3) B TOYKE

(z.z.z
3'4°6 )

3. CBecTH K HHTErpabHOMY YpaBHEHHIO Kpaesyio 3amauy: y"(x)— y(x)=0, y(0)=1,y(1)=0.

Memoouueckue pekomeHoayuu no peuienuIo 3a0au.

[Tpuctynas k penieHuro 3aj1a4, HeoOX0MMO BHUMATENIBHO M3yYUTh TEOPETUUYECKUI MaTepHal
o TeMaM, pa3o0paTh IMPUBOJUMBIE B TEOPETUYECKOM MaTepuaie Kaxaoh Tembl mpumepsl. [lpu
BBITOJIHEHUH 33/IaHUH UCTIOJIB3YIOTCS (POPMYJIBI M METO/IbI, PE/ICTABICHHBIE IO KaXI0i TeMe.

Hens 3amanuii — copMuUpOBaTH HABBIK pEIICHHUS MPAKTUUYECKUX MPHUKIAIHBIX 3a/1a4
YHCJICHHBIMH METO/IaMH, HABBIK OLIEHKM TOYHOCTH TMOJYYEHHOTO PpEIICHHsS M aHajlu3a IOBEICHUS
OIIMOOK, YTO SABJISICTCS HEOOXOIUMBIM ITPU MPUMEHEHUHN YUCICHHBIX METOIOB.

Kpumepuu ¢popmuposanusn ouenuganus no 3a0anusm 01 CAMOCHOAMENbHOU padonbl
cmyoenma (munoevle 3a0auu)

CaMOCTOSITEIbHOE BBIIIOJIHEHNUE SaHaHI/II\/JI Ha TPAKTUYCCKHUX 3aHATUAX ABJISAIOTCA OOAHHUM U3
OCHOBHBIX CIIOCOOOB yuéTa 3HaHUI 00yJaromerocs no AMcuuIinie « OyHKIIMOHATbHBIN aHAU3Y.

B pesynbrare 3HaHHS 00y4aromerocs: OIEeHUBAIOTCS TI0 HIDKE CIIEAYIOIISH IIIKae.

Tabnuya 7. lllxkana oyenusarnus
KoanuecrBo
0aJ1J10B

3 OO6yuatronuiics
- TIOKa3ai NIyOoKue 3HaHMs MaTepualla Mo MOCTaBJIeHHBIM BOIIPOCAaM, TPaMOTHO,
JOTUYHO €ro M3JaraeT, CBOOOJHO HCIOIb3yeT HEe0OXOoAuMble (OpMYIbl MpU
peLLeHUH 3aa4;
- 3HaeT Bce (hOPMYIIbl, IPUMEHSIEMbIE METO/Ibl M UX TOUHOCTH;
- MOXKET MPUMEHSTh 3HaHUS PU PELICHUH MPUKIAIHbIX 3a1a4 JUIs
CaMOCTOSITEJIBHOTO BBIITOJIHEHHUSI.
2 Ob6yuatronuiics
- TaéT OTBET, YJOBJIETBOPSIOMINNA TpeOOBaHUSIM;
- TBEp/I0 3HAECT MaTepuall, FPaMOTHO €T0 U3JIaraeT, He I0MYCKAET CYIIECTBEHHBIX
HETOYHOCTEH B MPOLIECCe PEeIeHHs 3a1a4;
- caM HMCIIPaBIIsieT CBOM HECYIIECTBEHHbIE OITMOKH U HEKOTOPBIE HEJJOUYETHI.
1 OO6yyaromuiicst o0OHapy>KMBaeT 3HaHUE U IOHUMaHHe OCHOBHOI'O MaTepurasa 1o
IIOCTaBJIEHHBIM BOIIPOCAM, HO HE YCBOMJI €TO JETajIeH, I0YCKAET OT/IEIbHbIC
HETOYHOCTH MPH PELICHUH 3aau.
0 OOyuatomuiics JOMycKaeT rpyoblie OIIMOKU B OTBETE Ha MOCTABJICHHBIC
BOIIPOCHI U IIPU PELLICHUH 3a/1a4.

Kpurepun onenuBanns
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basnibl MOTYT CTaBUTBCS HE TOJIBKO 332 €AMHOBPEMEHHBIN OTBET, HO U 332 PacCpeOTOUYEHHBIN BO
BPEMEHHU, T.€. 32 CYMMY OTBETOB, JAHHBIX CTYJICHTOM Ha MPOTSXKEHUU 3aHATHUSA.
[lepeueHb TUMIOBBIX 3aJa4 JIsl CAMOCTOSITENILHOM pabOThl CPOPMUPOBAH B COOTBETCTBUU C TEMATHKOM
MPAKTUYECKUX 3aHATUHN N0 TUCHUILIINHE.

CamocTrosTenbHas paboTa OLEHUBAETCS CTETIEHbIO OCBOEHUS BOIIPOCOB ISl CAMOCTOSITEIILHOTO
u3y4eHus (CM. TabuuIly 6) ¥ MHIUBUyaTbHBIM BBITIOJTHECHHEM 33/IaHUH K IPAKTHYECKUM 3aHSTUSIM.

5.2. OueHo4HbIe MATEPHAJIBI VI PYy0€:KHOTO KOHTPOJIS

Pybescnviti  konmpons TPOBOTUTCS C TEIBI0 ONpEIeNieHHs] KadecTBa OCBOCHHUS Yd4eOHOTO
MaTepuaia B 1eJ0oM. PyOesKHbIH KOHTPOJIb OCYIIECTBIIIETCS MO OoJiee MM MEHEE CaMOCTOSTEIbHBIM
paszenam Kypca ¥ MPOBOIUTCS 110 OKOHYAHWH U3YUSHHsI MaTepralia B 3apaHee YCTaHOBICHHOE BpEMsI.

B Teuenue cemectpa MpOBOIUTCS MpU pYOEHCHBIX KOHMPOILHBIX MEPONPUAMUSL NO 2PAPDUKY.

PyOexxHBII KOHTPOJIb TPOBOIUTCS B BHIE KOJUIOKBUYMOB (HJIM  CaMOCTOSITEIbHBIX,
KOHTPOJIBHBIX ) HA IPAKTHUYECKUX 3aHATHX, @ TAKKE KOMIBIOTEPHOTO TECTHPOBAHUS.

BrimonHsembie paboThl XpaHATCS Ha Kadeape B TCUYCHHH YY4EOHOTO Trofa M 1O TPeOOBaHUIO
MIPEIOCTABIIIOTCS B YTpaBleHUE KOHTPOJS KadecTBa. Ha pyOekHBIE KOHTPOJBHBIC MEPOTPUSATHS
BBIHOCHTCSI IPOTPAaMMHBIN MaTepuai (pa3/eibl) Mo TUCIHUILTHHE.

[To kaXmoil KOHTPOJIBHOW TOYKE OOS3aTENbHBIM SIBIISCTCS KOMITBIOTEPHOE TECTUPOBAHUE,
KOTOpOE MPOBOJMTCS B TPYIIIE BHE paMOK YU4eOHOro pacnucanus. Paspaborana u cepruduupoBaHa B
YCTaHOBJICHHOM TIOpsIIKEe 0a3a TECTOBBIX 3aJaHuil mo auciuminae. OHa eXerogHo OOHOBISETCS U
(unn) nonomusiercs Ha 15%.

[TpoBeneHNe OaBHO-PEUTHHTOBBIX KOHTPOJIGHBIX MEPONPUATHN JJIi WHBATUAOB U JIUI[ C
OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI IO JUCIHILIMHE OOECIICYMBACTCS aJalTHUPOBAHHBIMHU
KOHTPOJIbHO-U3MEPHUTEILHBIMA MaTEpHUAIaMH U COOTBETCTBYIOIICH TEXHOJIOTHEH aTTECTAIINH.

5.2.1. OueHoYHbIEe MATEPHUAJIBI /ISl KOJUIOKBUYMOB (KOHTPOJIBHBIX PadoT)
(konmponupyemvle komnemenyuu [I1KC-1)
OrnileHOYHBIE MaTepualibl U IIKalda OIEHWBAHMS Il KOJUIOKBUYMOB MpuBeneHsl B 1. 5.1.1, a
OLICHOYHBIE MaTepHAIIbl U IITKajia OIEHUBAHUS AJIs1 KOHTPOJIBbHOM paboThl — B 1. 5.1.2.

OO0pa3ubl KOHTPOJILHBIX 3aJaHU I
4. TloHsTHE CXOIAIIMXCS TIOCICIOBATEIIBHOCTEH B TOMOJOTHYECKOM mpocTpaHcTBe. CrutbHas
CXOJIMMOCTb.
5. Jlokazarb, d9YTro TIEpeceYeHHEe KOHEYHOI'O0 YHCIa TOMOJOTHYECKHX TIPOCTPAHCTB — €CTh
TOTIOJIOTUYECKOE TTPOCTPAHCTBO.

. n+1
6. Haiitu paccTostHuE MEXIY JIEMEHTaAMH X, =

x"(r)+ (7[2 + l)x(t),
x(0)=x(1/2), x'(0)=1.

1)

1
' 2" uy :—'2’” B IIPOCTPAHCTBE /,.
n: :

7. HaiiTi HENOJABUKHBIE TOYKH OIlepaTopa Ax(t) =

8. Borumuciuts unTerpan Jlebera gpynkimmu f(x) na untepsane (0,+ ).

- [x]+ 2
~ n+ 4 -n 1 2-n
9. HaiiTu paccrosiHHE MEKIY DIEMEHTAMH X, = 2" u y,=—2"" B IIPOCTPAHCTBE I, .
n n
(-
u )
10. HaiiT HEMOABIKHEIE TOUKH omepatopa Ax(t)=1{ 4z

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

Vx® —=x?, ko20a x uppay.mo4xka u3 [O; 1],
11. Borumcnuts unterpan Jebera dyukmun ¢(x)=4 x—In x, ko2da x uppay. mouxa us [L;e),

arctgzx, K020a X pay. mouxa u3 [O;el
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12.

13.

14.
15.

16.

17.

18.
19.
20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

Haiitn HCEIIOJABUKHBIC TOYKH OII€paTropa A (t) {x”(t) (t)’
X\l )=
.X'(7Z'/2) = 1, XI(O) = x'(ﬂ-)

c1y!
[+17

Haiitu paccTosiHue MeX1y dJIEMEHTaMU x(t)_ch( ) ( )=1 B MMPOCTPAHCTBE L, [0, 2].

Beruncuts unterpan Jlebera pynxmun f(x)= Ha unrepsaie (0,+o0).

BbIACHUTB, MOXHO 1M B NPOCTPAHCTBE X TIIOJ HOPMOM 3JIEMEHTa x€ X IIOHUMAaTh YHUCIO

e = max (3 )2

1<k<n

HaiiTi HemoaBMKHBIE TOUKK omepaTopa Ax(t)= {x (1(3)3_) 8)61&)’ 0)=0
X =1, x'(0)=

x> —cosx, eciu x uppay. uz [0;71']
Beruucouts unTerpan Jlebera dynkuun ¢(x)={x* —x, kozda x uppay u3 [z;27] .

x* + X, Ko20a X uppay u3 [0; 272']
Berancints HopMmy ||x(t)| snementa x(t)=1’ -6t B npoctpanctee L [-2;2].

X
C moMOIIBI0 PE30JIbBEHTH HAWTH PEIICHUE HHTETPATHLHOTO YPABHEHUS go(x)= j e""(p(t)dt+ X.
0

Haiitu npousBonuyto @perie oToOpaKeHHs
F:R* >R :y = tg(x2 )+ ctg (x3 ); Y, = sin(x] )cos(x2 )— sin(x2 )cos(x3)

T T
B TOYKE | —;—;—
(3 4’ 6}

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

CBecTH K MHTETPAIbHOMY yPaBHEHHIO KPaeBYIO 3aJady: y"(x)— y(x) =0, y(O) =1, y(l) =0.
Haiitn pelienue MHTErpajibHOIO YpaBHEHUs c BBIPOKICHHBIM AOPOM:

1
) (2 + 20x)e )t + 5
Haiitu coOcTBeHHBIE 3HAUEHHSI M COOCTBEHHBIC (I)YHK]_II/II/I HUHTCI'PAJIbBHOTO  YPABHCHUA:

=1 I; (2xt> + 205 oot ).

x*+x, npu xe[—l;Z],
0, npu x%[—l;2]
C nomomplo mnpeoOpazoBaHusi Jlarulaca HalWTHM  pellleHWE HHTETPAJIbHOIO  YpaBHEHHUS

2 Y x-t

=x"+ I e t)dt
e olr)
SBnsercss . QyHKIUSA qo(x):xex pelIeHreM  MHTETPAIBHOTO  YpaBHEHHS:
. X

p(x)=e"sinx+ ZJ'O cos(x—1)plr) dt .
C nomomplo mnpeobpazoBanus Jlamymaca HaWTH  pellleHWE UHTETPAIbHOTO  ypaBHEHUS

p(x)=1+x+ _[X (x—t) olt)dt.

Haiitu npeoOpasoBanue ®dypre GpyHkuun f (x) :{

dt
Pemmts unTErpangbHOE ypaBHeHuEe Abens: I ) =x—/x.

=

C  momompl  mpeoOpazoBaHUS Harmaca, HAWTH  pelIeHWe  KpaeBOM  3ajavu:
u,=u_, u(x, 0) =sinx, u, (x, O) =0, u(O,t) =0, u(l,t) =0.
2
Hai K(x,1)=2 B
aliTH pe3osbpBeHTy siapa K(x,t)= = JUTSL HHTETPAIbHOTO YpaBHEHUsT Bosbreppa.
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Kpumepuu ¢opmupoeanua ouenox no KOHMPOIbHLIM mMOUYKAM (KOHMPObHBIE PAOOMBbL;
KOJ10K6UyMm)

Tabauya 8. Kpumepuu oyenuearusi
IIpouenT npaBuiIbHBIX 0TBeTOB | KostnvecTBO 62,1710
6omee 91 % 10
81-90 % 9
71-80 % 8
61-70 % 7
51-60 % 6
41-50 % 5
3140 % 4
21-30 % 3
11-20 % 2
6—10% 1
MeHee 6 % 0

5.2.2. OueHoYHBbIe MATEPHAJIBI A5l KOMIIBIOTEPHOI'0 TECTUPOBAHUS
(koumponupyemas komnemenyusi [IKC-1)

[Tonuwrit MepeueHb mecmoevix 3a0anuil npeocmaeien 6 I0HC -
http://open.kbsu.ru/moodle/course/view.php ?id=1200

Tecm — cucrema CTaHAAPTU3UPOBAHHBIX BaHaHHﬁ, MMO3BOJAOIIAA aBTOMATHU3HUPOBATDH

MIPOLIEAYPY U3MEPEHMS YPOBHS 3HAHUM U YMEHHU CTY/ICHTA.

Oopa3zubt mecmogvix 3a0anuil

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

: KOHEYHBIM
: YCTBIM

2. OnpeﬂeneHHoe MMpaBUJIO UJIM 3aKOH, 11O KOTOPOMY KaXZIOMY HATypaJIbHOMY YHUCIY 71 € N craButcs
B COOTBCTCTBUC OIIPCACICHHOC JEHCTBUTEIILHOE YUCIIO X, € R , HA3bIBACTCs:

-: (yHKIIMOHAJIOM

-: pyHKUIMEH

-: OTIepaTopoM

+: IOCIEN0BATEIIBHOCTBIO

3. Ilepeceuenue n000r0 KOHEUHOTO YHCIA OTKPBITBIX MHOXECTB €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
+HAAA=OD
-AAB=ANB
-AAA=2A

9. ®yHKIMEH B3aMMHO OJTHO3HAYHO OTOOpaxaromieit orpe3ok [-10; 10] Ha orpe3ok [75; 100] sBusiercs

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

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

10. ®ynkuMeid, B3auMHO OJHO3HAYHO oToOpakaromiedt otpe3ok [0; 1] Ha oTpe3ok [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 Ha6op013 M3 N YHUCCII ABJISICTCA MCTPHYCCKUM IPOCTPAHCTBOM, €CJIH
34 PAaCCTOSAHUC ITPUHATD:

+: ,O(X, y) =

= plx,y)=x; +y;

n

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

12. TIpoctpancTtBo X OyaeT 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. PaccrosiHue MeXIy 3JI€MEHTaMU sinf U cost B METPUUECKOM MPOCTPAHCTBE L,| ——;— | paBHO:
22

-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 OTOOpakeHUs 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 pyHkimm
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

nepeceyeHsl KaHTOPOBa 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 CXOMALIMXCS CO CTENEHBIO p MOCIIEN0BATENBHOCTEN {, 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 [/, HOPMOii S/IEMEHTA X, = — SIBIACTCS YHCIIO!
2"

-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. ns Toro 4toObl JUHEHHBIA (yHKIHOHAT F (x) ObLT HempepblBHBIM Ha E , HeoOXomumo u
JI0CTaTOYHO, YTOOBI CYIIECTBOBala TaKas OKPECTHOCTh HYJsi Ha MHOXecTBe E, Ha KOTOpOM
¢bynkuuonan F (x) i
+: OrpaHU4EH
27. TouHyIO BEpXHIOK I'PaHb 3HAYCHHI |F (x)‘ Ha JIMHUYHOM IlIape MPOCTpPaHCTBa E , TO €CTh YHCIIO

+:

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

[t

+: HOpMOi1

28. JlonoaHeHUe K Pe30JIbBEHTHOMY MHOXECTBY L (A) B KOMIUIEKCHOM IJIOCKOCTU Ha3bIBaeTcs ##

oreparopa

+: CIIEKTpOM

29. Besikoe pe30IbBEHTHOE MHOKECTBO
- 3aMKHYTO€ MHOXXECTBO;

+: OTKPBITOE MHOXKECTBO;

-. IyCTO€ MHOECTBO,

- HECYETHOE MHOKECTBO.

30. CoOCTBEHHBIMHA 3HAYECHUSIMU JIMHEHOT O muddepeHIraTbHOro 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 OrpaHUYCHHBIM
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 mpoctpaHcTBe /5 MOTOXKHUM (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 MPOM3BEICHUE 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. O6006mIeHHAas TPOM3BOAHAS QYHKIUU | (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 mnpuOIMKEHHE PELIECHUS WHTErPalIbHOTO YpaBHEHMS ¢(x)=jtqo(t)dt+x2, @0 (x)=x7,
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 npubIMKeHHe pelieHHs HHTErPalbHOTO ypaBHeHus ¢(x)= Itz plt)dr+1, @y(x)=1, 6ymer
0

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

43. PemeHuem HHTCIPAJIbHOI'O YPABHCHHSA C BBIPOKIACHHBIM SAAPOM

T

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

4

Vs
+: —A+ctgx;
2 8
-
S 2x;

. ﬂ.—+1+Cl' X,
. > 88X,

-1 T ctgx +tgx.

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 GyHKUUSA

47. PemieHneM MHTErpAIbHOTO ypaBHEHUS 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
- F/(_x): 1 *2
——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 = npeacraBieHHas uaTerpaaom Oypse umeer BUL:
e ‘npux> 0,
' gTacosaxda
Tz 1+a’
] lTsinaxda
T l+a

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
- L(sint) = i;
T
- L(sint) = 3
e

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.

B pe3synbrare 3HaHMs 00y4aroIerocsi OUEHUBAIOTCS [0 HUXKE CIEAYIOUIEH HIKalle.

Tabnuya 9. lllxana oyenuearus

KoummuecrBo
Kpurepun oneHuBanus, NpoueHT NPABUJIbHBIX 0TBETOB
0a/1J10B
6osee 85 % MpaBUIBHBIX OTBETOB Ha MPEAJIOKEHHbIE TECTOBBIE 5
BOIIPOCHI
71-84 % npaBUIBHBIX OTBETOB HA MIPEJIOKEHHBIE TECTOBBIE 4
BOIPOCHI
41-70 % npaBUIBHBIX OTBETOB Ha MPEAIOKEHHBIE TECTOBBIE 3
BOIIPOCHI
21-40 % npaBUIBHBIX OTBETOB HA MIPEIIOKEHHBIE TECTOBBIE )
BOIPOCHI
10-20 % npaBUIBHBIX OTBETOB HA MPEAIOKEHHBIE TECTOBBIE 1
BOIPOCHI
MmeHee 10 % npaBUIIbHBIX OTBETOB Ha MPEJIOKEHHBIE TECTOBBIE 0
BOIIPOCHI

5.3. OneHo4HbIe MAaTEPHAJIbI JJIsI IPOMEKYTOYHOM aTTecTalnuu

Lenvio npomesicymounou ammecmayuy O TUCIUTIIIUHE SIBJISETCS OIIEHKA Ka4eCTBa OCBOCHUS
JTUCITUTITUHBI 00y4JatOIUMHUCS.

OrneHOUHBIE MaTepuaibl IS MPOBEICHUS NPOMENHCYMOUHOU ammecmayuy 1O TUCIUTIINHE
BKJIIOYAIOT B ce0sI:

- MepeueHb KOMIIETCHIMH ¢ yKa3aHWi 3TamoB uX (HOPMHUPOBAHHS B TPOIECCE OCBOCHUS
JIACIIMIUTHHEI;

- OIIUCAHHUC HOK&?)&TGHCﬁ nu KpI/ITepI/IeB OILICHHUBAaHUA KOMHeTeHI_II/Iﬁ Ha paBJ’II/I‘IHBIX aTalax mx
(hopMHUPOBaHHUS, OTIMCAHUE IIIKAJT OIICHHBAHHS,
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- TUIOBbIE KOHTPOJIbHBIC 3a/laHUs UM MHBIE MaTepHajbl, HEOOXOIUMBIE JUIsl OLIEHKH 3HaHUM,
YMEHUH M HaBBIKOB W (WMJIM) OIBITA JEATETBHOCTH, XapaKTEPH3YIOUIMX 3Tanbl (OPMHUPOBAHUS
KOMIIETEHIIMH B IPOIecce OCBOEHUS 00pa30BaTeIbHOM IPOrPaMMBb;

- METOJIUYECKHE MaTepHalibl, ONpPENeNAIONUe MPOLUEAYPbl OLEHUBAaHMUSA 3HAHUN, YMEHHIA,
HaBBIKOB U (WJIM) OIBITA IEATEIbHOCTH, XapaKTePU3YIOLIUX ITaIbl HOPMUPOBAHUS KOMIIETEHIHH.

Jiis Kaxkaoro pesyibraTa OOYYEHHUS ONPENeNsIOTCsS IMOKa3aTeNd M KPUTEPUU OLICHUBAHHS
Cc(OPMHUPOBAHHBIX KOMIIETEHIIMH Ha pa3IMYHbIX 3Tanax UX (OPMHUPOBAHUS, IIKAJIBl U MPOLEAYPHI
oueHuBaHMUA. IlIpM COCTaBICHMM OLEHOYHBIX MAaTE€pPHUaJOB OCHOBBIBAIOTCS HA KOMIETEHTHBIX
npuHiunax. OHM cofep)kaT KOMIUIEKCHBIE CPEJCTBA OLIEHKH, OOBEKTHBHO OTPa)KaroIIHe KauecTBO
MOJITOTOBKH CHEIHMAJIKCTA 110 TaHHOW AUCIUIITUHE.

[IpomexxyrouHast —aTTecTalus NpeAHa3HadeHa JUIsi OOBEKTHBHOIO TMOATBEPXKICHHUS U
OLIEHUBAHMS JOCTUTHYTHIX PE3yIbTaTOB O0YUYEHUS TOCIIE 3aBEPIICHUS N3YUEHUS TUCIIUILIIHBI.

Ilpomedsxcymounas ammecmayus 3aBeplIaeT HW3y4YE€HUE AMCLUUIUIMHBI M IIOMOraeT OLEHHUTh
COBOKYITHOCTH 3HAaHUM W yMEHHH, a Takke (OPMHPOBAHUE OIPEICICHHBIX MPO(HECCHOHATBHBIX
KomneTeHIMi. OHa CIIy’)KUT OCHOBHBIM CpPEACTBOM OOecliedeHus B yd4eOHOM Ipolrecce «oOpaTHOMN
CBSI3W» MEXIYy NpenojaBareieM M OOydJarolMMcs, HEOOXOJUMOHN Ui CTHUMYJIUPOBAHHS PaOOTHI
00yYaroIuXxcsi U COBEPLICHCTBOBAHUS METOAMKH ITPENOAaBaHUs YUeOHBIX JUCLIUIUIMH.

OueHuBaHue 3HAHUNA, YMEHMI M HaBBIKOB HOCUT KOMILJIEKCHBIH, CHUCTEMHBIH XapakTep — C
YYETOM KakK MecTa AMCLHUIUIMHBI B CTPYKType 00pa30BaTeNbHOM MPOrpaMMbl, TaK U COAEPIKATEIbHBIX
U CMBICIIOBBIX BHYTPEHHHX CBsi3eil. CBs3u (hOpPMHUpPYEMBIX KOMIIETEHIIMHA C pasfesiaMH U TeMaMHu
JUCLUIUIMHBL  00€CHeYUBAlOT BO3MOXKHOCTh pEalM3allud A TEKYIIEro KOHTpOJs Haumbosee
MOJIXO/SAIINX OLEHOYHBIX CPEICTB.

Jlis ycnemHoi npoMeKyTOYHOM aTTecTaluy CTYACHT J0JIKEH:

- TIOKa3aTh MOJHBIC U ITyOOKHE 3HAHUS MaTepHaa;

- yMEThb TNPUMEHSTh NOJY4YEHHbIE 3HAHUS JUId pPELIeHUs HNPAKTUYECKUX 3a1ad U ObITh
CTIIOCOOHBIM aHATH3UPOBATH IPOOIEMBI, HOPMYITUPOBATH BEIBOIBI;

- BJIAJeTh HEOOXOJMMBIMU HaBbIKAMM JJIsi NPUMEHEHHs IMOJYYEHHBbIX 3HAHUH M yMEHHWil B
cBoel mpodeccoHaIbHOM IS TEIIbHOCTH.

Jns monydeHus: 3a4é€ra CTYIAEHTY HeoOXOoJuMO MMeTh He MeHee 61 Oamma. [Ing nomycka k
3a4€Ty CTYICHT JIOJDKEH TI0 UTOTaM TEKYIIETro U pyOeKHOTO KOHTPOJIS YCIIeBa€MOCTH HAOpaTh YHCIIO
6amtoB He MeHee 36. Ha 3auére OH MOKeT MOBBICUTh CyMMY OaiioB 10 61 (He Oosnee), HEOOXOAUMBIX
s mosrydeHus 3auéra. Ecnm mo utoraMm Tekymiero u pyOeXHOTO KOHTPOJS YyCHEBAEMOCTH CTYIEHT
Habpai 61 u 6osee 6aMIOB, TO €My MOXKET BBICTABIATHCS 3a4€T €3 cauu.

Ilepeuens 6onpocos, evinocumsvlx Ha 3a4ém
(konmpoaupyemas komnemenyus [IKC-1):

AKCHOMBI METPUYECKOTO IIPOCTPAHCTBA.
HepasencrBa Kommm—byHnskosckoro, Munkosckoro, FOura, ['€nnepa.
IlosiHBIE METPUUECKHE TPOCTPAHCTBA.
[TononHeHre METPUUECKUX MPOCTPAHCTB.
[TpuHIMIT CKUMAIOIIIX OTOOPAKESHHIA.
Mertoa mocneaoBaTeNbHBIX TPUOTHUKEHUH.
Mertoa nocienoBaTeabHbIX TPUOIMKEHUH TSI CHCTEMBI TMHEHHBIX ajreOpanuyecKuX ypaBHEHHH.
Teopema cymiecTBoBaHUS U €IMHCTBEHHOCTH U1 3a1aun Komrm.
Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH JJI1 MHTETPAJIbHOTO ypaBHEHUs Bonbreppa.
10. Teopema cymiecTBOBaHUS U €JUHCTBEHHOCTH ISl HHTETPAJIIBHOTO ypaBHeHUs Dpearoapma.
11. Tononornyeckue NpocTpaHCTBA, OCHOBHBIE OIIPEIEICHMUS.
12. CpaBHEHUE TOMOJIOTUI.
13. CemnapabenpHble TONOJIOTMYECKHE TPOCTPAHCTBA, OCHOBHBIE ONPEIEICHHUS.
14. HemnpepbiBHBIE OTOOPAKEHHS.
15. Axcuoma otaenumMocTi XaycaopoBble IPOCTPAHCTBA.
16. TloHATHS KOMOAKTHOCTH.
17. KoMmakTHOCTb B METPUYECKUX NTPOCTPAHCTBAX.
18. IlpenkoMIakTHbIE MHOKECTBA.
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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.

Teopus mepsbl. Konbiio 1 anredpa MHOKECTB. DJIEMEHTapHbBIE MHOXKECTBA.
JleGeroBa Mepa IIIOCKUX MHOXECTB.

OO0r11ee MOHSTHE MEPHI.

W3mepumbie GyHKIMU. J[eHCTBUS HAT U3MEPUMBIMH (DYHKITUSIMHU.
CxoaumocThb Mo Mepe.

Wurerpain Jlebera. [Ipocteie GyHKIHM.

CgoiicTBa unTerpana Jlebera.

CpaBuenue uHTerpana Jlebera ¢ uarerpaiom Pumana.

Teopema OyounM.

JIuneitnble npocTpancTBa. OnpeaeneHus 1 NpuMepsI.

Jlunelinbie GyHKITMOHAIIBI.

Beimykiibie yHKITMOHATIBL.

HopmupoBaHnHbIe TPOCTPAHCTBA.

EBKIMIOBBI IPOCTPAHCTBA.

Cy1iecTBOBaHHE OPTOTOHATIBHBIX 031 COB, OPTOTOHAIU3ALIUS.
HepasencrtBa beccens.

[TonHbIe €BKIMIOBBIE TpOCTpaHCcTBA. TeopeMa Prucca—®Puinepa.
['u1b0epTOBO MPOCTPAHCTBO.

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

CuiibHast TONOJIOTHUS B CONPS>KEHHOM IPOCTPAHCTBE.

Cnabas Tonosorust u cinadas CXOAUMOCTb.

O060011eHHbIE PYHKIIHUH.

JeiicTBust HasL 0000LIEHHBIMU (QYHKIUSAMHU.

Juddepennnansubie ypaBHEHUs B Kllacce 0000IIEHHBIX (YHKITUH.
JInneliHbIE OnIepaTOpBbl, ONPEACIICHHS U IIPUMEPHI.
HernpepbIBHOCTb U OTPaHUYEHHOCTb.

CymMa 1 Ipou3BeEHUE OIIEPAaTOPOB.

OO0partHbliif onepaTop, 00paTUMOCTb.

ConpsiKeHHbIE 0NIEPaTOpPHI.

CamMoconpsKeHHBIE OIEPATOPBI.

CrnexTp oreparopa.

Pe3onbBeHTa.

KomnakTHbIe onepatopsl.

HeorpanuueHHble onepaTopbl B HOPMHUPOBAHHBIX POCTPAHCTBAX.

B PE3YyIbTaTeC 3HAHUA O6yLIaIOH_ICFOC$I OIICHUBAIOTCS 11O HUXXC cnenyromeﬁ IKalJic.

Tabauya 10. Kpumepuu oyenusanus

CymmMma 0a/10B TeKylero CymmMma 0a/u10B HA O6mas cymma
Ouenka
U py0eKHOTr0 KOHTPOJIA 3ayere 0aJU10B
>61 - 61 3adet (6e3 caaumn)
36-60 0 36-60 He3a4eT
36-60 25-1 61 3a4er
<36 - - HEZIOIMYCK

SNk w =

Hepeuenb 60NPOCO6 HA IK3AMEH

(konmponupyemas komnemenyus [IKC-1):
Mertpudeckune npoctpaHcTsa. [IpumMepsl METpUYECKUX TPOCTPAHCTB.
Hepasencrtsa ['enpaepa 1 MUHKOBCKOTO.
HNuTterpanbubie HepaBeHCTBa [ enbaepa 1 MUHKOBCKOTO.
HenpepbiBHBIE 0TOOpaKeHUS METPUUECKUX MPOCTPaHCTB. [Ipumepsl.
N3mepumsbie pynkiuu. MaTerpan JleGera ot usmepumoii pynkiuu. CBoricTsa.
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10.
11.
12.
13.
14.

15.

16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.

33.
34.
35.
36.
37.

38.

39.
40.

41.

42.
43.
44.
45.

46.

47.

[TonHbIe MeTpHUECKHE MPOCTPAHCTBA. Teopema 0 BIOKEHHBIX 1Iapax (C J0Ka3aTeIbCTBOM).
banaxossl npocTpancTBa. Teopema bepa (¢ 1oka3aTeNbCTBOM).

[TpuHIKI cOKUMAIOIMX OTOOPaKEHHH (C JoKa3aTeabcTBOM). [IpuMeHeHus TpuHITUIIA
CKUMAIOIINUX OTOOpaKEeHUH.

[TonsiTre nuHeHOTrO IpOCcTpaHcTBa. [IpuMepsl JIMHEHHBIX TPOCTPAHCTB.

Hopmupoannslie npoctpancTsa. [Ipumepbl HOpMUPOBAaHHBIX IPOCTPAHCTB.
Hopmupoannsie npoctpancTBa. [loanpoctpancTBa HOpMUPOBAHHBIX IPOCTPAHCTB.
KommnakTtHbie MHOkecTBa. [IpuMeppl KOMIIAKTHBIX MHOXKECTB.

Komnaktheie MHOkecTBa. Teopema Apiena (10Kka3aTeabcTBO HEOOXOJUMOCTH).
KommnakTtHeie MHOkecTBa. Teopema Aplieruia (J0Ka3aTesIbCTBO JOCTATOYHOCTH).

Kpurepuii komnakrHoctu B mpoctpanctse L, [a, b]. Teopema Pucca (¢ poxasarenbcTBom).

HenpepoiBable nuHeliHbIe (yHKIHOHAIBL. [IpuMepsr.

Kputepuii HenpepbIBHOCTH JTMHEHHBIX (QYHKIIMOHAIOB (C 10Ka3aTEILCTBOM).

JIuneiiHble PYHKIIMOHAIBI B HOPMUPOBAHHBIX POCTPAHCTBAX.

ConpsxenHoe nmpocTpaHcTBO. OOLM BUJT IMHEHHBIX (YHKIMOHATIOB B baHaxoBBIX
IIPOCTPAHCTBAX.

Teopema 0 MOMHOTE CONPSHKEHHBIX MPOCTPAHCTB. PediekcuBHbIE TPOCTPAHCTBA.
Conpspxennble onepatopsl. [Ipumepsl conpsikeHHBIX onepatopoB. CaMoCoIpsiKEeHHbIE
OIIepaTopBl.

OO6patHbie onepaTopsl. CBOMCTBAa OOpPATHBIX ONEPATOPOB.

Teopema banaxa 06 o6paTHOM omepaTope (C I0Ka3aTeIbCTBOM).

[TonsTue criektpa mHelHOrO oneparopa B banaxoBoM npocTtpancTBe. Pe3onbBenTa.
Pe3onpBenTa oneparopa. AHaIUTUYECKUE CBOWCTBA PE30JIbBEHTHI.

Teopema o criekTpe CONpsKEHHOI0 orepaTopa (¢ J0Ka3aTeIbCTBOM).

Komnaktaeie oneparopsl. Csolictsa. [IpumMepsl.

[TonsATHE O JIOKAIBHO BBINYKJIOM ITpocTpaHcTBe. DyHKIMOHAI MUHKOBCKOTO.

O6o006uieHHble GyHKIMU. PerynspHblie U cUHTYIsIpHbIE 00001eHHbIe pyHKIIMU. HocuTens
0000111eHHON (PYHKIINH.

[TonsTre 06001I€HHBIX QYHKIUI 1 0000IIEHHBIX TPOU3BOAHbIX.

I'uns6epToBel IpocTpaHcTBa. [IpruMeps! THIBOEPTOBBIX MPOCTPAHCTB.

OpTOroHanbHOCTH B TUILOEPTOBOM IpOocTpaHcTBe. OpTOroHAIbHBIE U OPTOHOPMHUPOBAHHBIE
CHUCTEMBI.

OOmuit Buj TMHEHHBIX (PYHKIIMOHAIOB B THIILOEPTOBOM ITPOCTPAHCTBE.

ConpsikeHHbIE, CAMOCONPSKEHHbIE U YHUTAPHBIE ONEPAaTOPhl B TMIIBOEPTOBBIX POCTPAHCTBAX.
CriekTp caMOoCONpsKEHHOT0 OIepaTopa B THILOEPTOBOM MTPOCTPAHCTBE.

VHBapuaHTHBIE TOANPOCTPAHCTBA B TMIILOEPTOBBIX MpocTpaHcTBax. [Ipumepsl. CBolcTBA.
Omneparopkl ¢ YUCTO TOYEUHBIM CIIEKTPOM. Teopema o CBsA3H ¢ COOCTBEHHBIMH 3HAUEHUSMU (C
JI0Ka3aTeIbCTBOM).

CriekTpanbHOE pa3yioKeHNE CaMOCONPSKEHHBIX OMEPaToOpoOB.

[TonoxxuTenpHbIE U MOJIOKUTEIBHO ONpeeneHHble oneparopsl. [Ipumepsl. CBoiicTBa.
Paznoxenue ¢pyHkuuu, 3aJaHHON Ha [—77, 7] B TpuroHoMmeTpuueckuit pag ypre. Ycnosue
Hupuxie. [Ipusnak Jupuxie.

JlocTaTouHbIE YCIOBUS CXOAUMOCTH TPUTOHOMETPHUECKOTo psiia Pypbe GyHKIHNH, 33aJaHHON Ha
-z, 7].

[TpeobpazoBanwne Jlammaca u ero cBoicTBa (0JTHO CBOMCTBO C JI0KAa3aTEIHCTBOM).
[Tpumenenne npeoOpazoBanus Jlamnaca k pemenuro 3anaun Komm st OY.

O0600mmenHbIe GyHKITMU MeIeHHOTO pocTa. [IpeodpazoBanne Dypbe 00001IEHHON (YyHKITHH.
[loHsTHE MHTErpANbHBIX YPAaBHEHUN. 3aJa4l, IPUBOJAIINE K TIOHATHIO UHTETPAJIbHbIE
YpaBHEHHS.

NHurerpansusle ypaBHeHUss @penroisma BToporo poaa. [Ipencrasinenue pemienus yepes
PE30JIBBEHTY sizIpa.

WHTerpanbHble ypaBHEHUS C BBIPOXKAECHHBIM sIpoM. MeToauKa peleHusl HHTErpaabHbIX
YPaBHEHHH C BBIPOKICHHBIM SIPOM.
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48. HWHTerpanbHble ypaBHEHHS C CAMMETPUYECKUM SApoM. CONpsyKEHHbIE HHTETPAJIbHBIC YPABHEHUS.
Omneparops! ['uns6epra—LImuara.

49. Teopembl @pearonbma. AnbrepHaTuBa Opearonbma (¢ 10Ka3aTeNbCTBOM).

50. HurerpaneHble ypaBHeHUs Bonbreppa Broporo pozaa. IIpencrasienue pemenus yepes
PE30JIbBEHTY.

51. UnrerpanbHOe ypaBHEHHUE cO c1a0b0ii 0coOeHHOCTHIO. YpaBHeHue Abens. MeTonuka peneHus
ypaBHeHUsT AGes.

B sk3ameHanmoHHbIe OMIIETHI BKITFOUAIOTCS J[Ba TEOPETUUECKUX BOMPOCA U3 PA3TUYHBIX Pa3iesioB

IIPOrpaMMBbI U OJIHA 33]1a4a.

Kpumepuu ghopmuposeanun oyenok no npomexcymouHon ammecmayuu:

«omauyno» (30 6aIOB) — MONYYaArOT OOYYArOIIUECs, KOTOPhIe CBOOOTHO OPHEHTHPYIOTCS B
MaTepuaige M OTBedaloT Oe3 3arpyaHeHuid. OOydarommiics crmocoOeH K BBIMOJHEHUIO CIIOKHBIX
3aJlaHul, MMOCTAaHOBKE Lieei W BeIOOpe myTed ux peanu3anuu. Pabora BbIMoOJIHEHA MOJIHOCTHIO O€3
omu0ok, pemeno 100% 3anay;

«xxopowo» (24 Oamna) — mosydaroT o0OydYaromiyecs, KOTOpble OTHOCHTEIBHO IOJIHO
OPHEHTUPYIOTCSI B MaTepHaje, OTBEYalOT 0e3 3aTpyIHEHHH, TOMYCKAIOT He3HAYUTEIbHOE KOJINIECTBO
omu6Ook. OOydaromuiics crnoco0eH K BBIMNOJHEHHIO CJIOXHBIX 3aaaHuid. Pabora BbIonHeHa
MOJIHOCTBIO, HO MMEIOTCS HEe OoJiee OJHOW HerpyOoi OmMOKW M OJHOTO Hemodera, He Ooiee Tpex
Heno4eToB. JlomyckaroTcsi He3HAaYUTeIbHbIe HETOYHOCTH NPU PellIeHU  3a1a4, permeno 70% 3anauy;

«yoosenemeopumenvro» (18 6ayIOB) — MOMYy4arOT O0y4aromUecs, Y KOTOPBIX HEAOCTATOYHO
BBICOK YPOBEHb BJaJIeHUs MaTepuaioM. B mporiecce oTBeTa Ha 3K3aMEHE JOIMYCKAIOTCS OUIMOKU U
3aTpyAHEHUS TPU M3I0KEHUN Marepuana. OOydaronmiics TpaBUiIbHO BBIOJHIII HE MeHee 2/3 Bce
paboThI UM TOMYCTUII He OoJiee OqHON Ipy0oil OIMOKHU U IBYX HEJJ0OUETOB, HE OoJiee OJHOM rpyOoit u
OITHOW HerpyOol ommOku, He Ooiee Tpex HerpyObIX ommOOK, onHOW HerpyOoil. OOydarommiics
3aTpyaHSETCS C MPaBWIBHON OLIEHKOW MPEANIOKEHHOM 3a7jauu, JaeT HEMONHbINH OTBET, pemeHo 55%
3ajad;

«Heyoosemeopumensno» (14 0annoB) — MoiaydyaroT OOydYaromIMecs, KOTOPbIE TOMYCKAaoT
3HAYUTENbHBIC OMMOKHA. OOyJalOMUICs HMEET JINITh HAYAIbHYIO CTEIICHh OPUEHTAIIMH B MaTepHaIe.
B pabote uncno ommbOK U HEAOYETOB MPEBHICHIIO HOPMY ISl OIIEHKU 3 WIJIM MPaBUILHO BBHITIOJHEHO
MeHee 2/3 Bceir paboTel. OOydaromMiicss aeT HEBEPHYIO OLIGHKY CHUTyaluu, pemeHo meree 50%
3ajad.

Kpumepuu ouyenxu.

YpOBeHb 3HaHMI ONPENENICTCS OLCHKAMHU «OMIUYHO», «XOPOUL0», «YO0BIIEME0PUMENbHOY,
«HEY0061emeoOpUMenbHON.

1. OueHka «omauuno» - CTYACHT MOKa3bIBa€T MOJHBIE U TIyOOKHE 3HAHHS MPOTPAMMHOIO
MaTepuaia, JIOTHYHO U apryMEHTHPOBAHO OTBEYAeT HA TMIOCTABJICHHBIA BOMPOC, a TaKkKe
JIOTIOJTHUTEIBHBIE BOTIPOCHI, ITOKA3bIBAET BHICOKHI YPOBEHb TEOPETHUECKUX 3HAHUI.

2. OueHka «xopouio» - CTY/CHT TIOKa3bIBaeT IIyOOKWE 3HAHHs TPOTPaMMHOTIO MaTepuala,
IPaMOTHO €r0 M3JIaraeT, JIOCTaTOYHO MOJHO OTBEYAeT HA MOCTaBICHHBIA BOMPOC M JTOTOTHUTEIbHBIC
BOIIPOCHI, yMeJIO (hOPMYJIMpPYET BBIBOABL. B TOXe Bpems IpH OTBETE JOIYCKAeT HECYIESCTBEHHBIC
MOTPEIIHOCTH.

3. OueHka «yooejemeopumenbHo» - CTYIEHT TOKa3bIBa€T JOCTATOYHBIC, HO HE TIIYOOKHE
3HAHUS TPOTPAMMHOTO MaTepuaia; MpU OTBETE HE JOMYyCKAaeT rpyObIX OMIMOOK WU MPOTUBOPEUHIA,
OJTHaKO B (hOPMYJIMPOBAHUN OTBETA OTCYTCTBYET JIOJDKHAS CBSI3b MEXKIY aHAIM30M, apTyMEHTAIlUeH 1
BbIBOJIaMU. {7151 MOy4YeHUs MPaBUIBLHOTO OTBETA TPEOYETCSI YTOUHSIONIUE BOMPOCHI.

4. OueHKa «Hey0o61emeopumenbHo» - CTYIEHT TIOKAa3bIBACT HEJOCTATOYHBIC 3HAHUS
MPOrpaMMHOTO MaTepHalia, He CIOCOOCH apryMEHTHPOBAaHHO W TIOCJIENOBATENbHO €ro HW3Jararhb,
JOITYCKAeTCsl TpyOble OIMMMOKM B OTBETaX, HEMPAaBHJIHLHO OTBEYACT HA ITOCTABIICHHBIM BOIPOC WU
3aTPYIHSETCS C OTBETOM.

6. MeToguveckne MaTepHaJibl, ONpeaeasolue Npoueaypbl OLeHUBAHNS 3HAHUN, YMEHUIA,
HABBIKOB M (WJIM) ONBITA AeSATEJILHOCTH
Munumansaas cymma — 100 6annoB, Habupaemas CTYJICHTOM IO JUCIHUIUIMHE BKIIIOYAET JIBE
COCTaBJISIFOIITHE:
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— nepeas cocmaenAowds — OLEHKa PErylIspHOCTH, CBOEBPEMEHHOCTHM U KadecTBa
BBITIOJIHEHUS CTYJICHTOM Y4e€OHOH paboThl MO M3YYECHUIO AMCLUUIUIMHBI B T€UCHUE MEPHOJa N3YUYEHUS
JTUCITUTIIMHBI (CEMECTpa, WM HECKOJbKHX ceMecTpoB) (cymma — He Oomee 70 OamnoB). bammsl,
XapaKTepU3YIOIIUE YCIEBAEMOCTh CTY/AEHTAa IO TUCHUIUIMHE, HAOMpAaroTCs UM B TEUYEHHE BCEro
nepuoJia 00y4eHus 3a U3y4eHue OTAEIbHBIX TEM U BBIIOJIHEHUE OT/IEJIbHBIX BUI0B paboT.

— emopas cocmagnawas — OUCHKa 3HAHWHA CTYAEHTa IO pPe3ysibTaTaM IMPOMEXYTOYHOMH
arrecranuu (ae 6onee 30 GamwioB).

KpureprieM oOLEHKH YpOBHA C(HOPMHPOBAHHOCTM KOMIIETCHIMH B pamMKax ydeOHOil
JUCHUIUTMHBI «DYHKIUOHAIBHBIN aHAIU3» V CEMECTpE SABIISIETCS IK3aMeEH, B VI cemecTpe sK3aMeH.

Lenvro npomescymounvix ammecmayuil 110 JUCUUIUIMHE SBJISIETCS OLICHKA KauecTBa
OCBOCHHUS AUCUUIUIMHBI o0y4aromumucs. [1o qucnumimne « QyHKIMOHATBHBIN aHAIN3 y4eOHBIM
IUIAHOM IIPEYCMOTPEHBI (popMa MPOMEXYTOUHON aTTecTalluu —3K3aMeH B V, 3k3ameH B VI
cemectpax. [IpoBoIMTCSI KOMIUIEKCHAS MPOBEPKA O0YUAIOIINXCS Ha OMPEICICHNE CTENICHH OBJIAJCHUS
3HAaHUSIMM, YMEHUSIMH U HaBbIKaMU, [TOJIyYCHHBIMHU Ha 3aHATHX, a TAKXKE IyTEM CaMOCTOSITEIbHON
paboTHL.

[TonHoCTBIO, 6€3 MPOOENIOB, HEOOXOIUMBIC IMPAKTHUYECKHE HAaBBIKM PabOThl C OCBOCHHBIM
MaTtepuaioM chopMHpoBaHbl. Bce mpeaycMOTpeHHBIE TporpaMMoil oOydeHHsl ydeOHbIE 3alaHus
BBINOJIHEHBI, KAYECTBO MX BBIIOJHEHHS OLIEHEHO YMCIIOM 0ajloB, OJM3KMM K MakcumaibHOMy. Ha
9K3aMEHE CTYAEHT JEMOHCTPHPYET TIyOOKHE 3HAaHHS MPEIyCMOTPEHHOTO NpPOTpaMMOil Marepuania,
yYMeEeT YEeTKO, JIJAKOHUYHO U JIOTHYECKU MOCIEeI0BATEIbHO OTBEUATh Ha IIOCTABJICHHBIE BOIIPOCHI.

Ouyenka «xopouwio» — om 81 00 90 6annoe — TEOPETUUECKOE COJCPKAHUE Kypca OCBOCHO,
HE00XO/AMMBIE€ TPAKTUUYECKUE HABBIKM PabOThl CHOPMUPOBAHBI, BBHINOJHEHHbIE y4yeOHBbIE 3aJaHUsA
coZiepKaT HEe3HAauMTeNbHble OmMOKKM. Ha 5K3aMeHe CTyOeHT [IeMOHCTPUPYET TBEpPAOE 3HAHUS
OCHOBHOT'O (IIPOrpaMMHOI0) MaTepHajia, yMeeT YeTKO, TPaMOTHO, 0€3 CYIEeCTBEHHbIX HETOYHOCTEH
OTBEYATh HA MMOCTABJICHHBIE BOTIPOCHI.

Ouyenka «yooenemeopumenvroy — om 61 0o 80 6annoe — TeopeTUUECKOE COJIepKaHUE Kypca
OCBOCHO HE TIOJHOCTHIO, HEOOXOIMMBIE NMPAKTHUYECKUE HABBIKM PabOTHI c(hOpMUPOBAHBI YACTUYHO,
BBINOJIHEHHBIE y4eOHbIE 3aJJaHus cojepKaT rpyobie ommOku. Ha sk3aMeHe CTyleHT AeMOHCTPUPYET
3HaHUE TOJIBKO OCHOBHOTO MaTepuaia, OTBEThl COJEpXaT HETOYHOCTH, CJIab0 apryMEHTHPOBAHBI,
HapyIIeHa MoCIeI0BaTeIbHOCTh N3JI0KEHHS MaTepraia

Ouyenka «neyooeremeopumenvnoy — om 36 00 60 6an106 — TEOPETUUECKOE COJEPIKAHNE
Kypca HE OCBOEHO, HEOOXOIMMBIE MPAKTHUECKUE HABBIKM pabOTHl HE C(HOPMHUPOBAHBI, BBHITIOJTHEHHBIC
y4yeOHbIe 3aJaHusl cojep)kaT IpyOble OMMOKM, OMOJIHUTENbHAs CaMOCTOsTeNlbHas padoTa Haj
MaTepHalioM Kypca He MPHUBEIET K CYIIECTBEHHOMY ITOBBIIICHHIO KayeCTBa BBHIMIOJHEHUS y4eOHBIX
3ajaHuid. Ha sK3aMeHe CTyAEeHT JE€MOHCTpUpPYET HEe3HaHHE 3HAUYUTENBbHOM YacTH MPOrpaMMHOIO
MaTepuaia, CyIIECTBEHHBIE OINMOKM B OTBETaX Ha BOIPOCH, HEYMEHHE OPHEHTUPOBATHCS B
MaTepHale, He3HaHHe OCHOBHBIX MOHATUHN TUCIMITIIMHBI.

Jis monydyeHus 3ayera, KOTOPHIM 3aKaHUMBACTCS W3Yyu€HHE JUCIHMIUIMHBI B CEMECTpe,
CTYIEHTY HeoOxoIuMo UMeTh He MeHee 61 Oamta. Eciu mo uroram Tekyero v pyoexxHOTro KOHTPOJIs
YCIIEBAEMOCTH CTYACHT HaOpasn 4mciio 6ayiioB B mpenenax oT 36 mo 61, To oH JomyckaeTcst K caadye
3aueta. [To nToram 3auera oH MOKET MOBBICUTH CyMMYy 0ajuioB A0 61 (He Oosee), HEOOXOIUMBIX ISt
MOJTyYCHHUS 3a4eTa.

OneHka «3aumeno» - ypoBeHb 3HAHUH CTY/IEHTa COOTBETCTBYET TPEOOBAHUSM:

—  CTyHeHT CBOOOJHO OpHEHTHPYIOTCS B MaTepuasie M OTBedaeT O0e3 3aTpyTHEHHU.
OOyuaronuiicsi crmocoO0eH K BBIMOJIHEHUIO CIOXHBIX 33/1aHUH, TOCTAaHOBKE 1ieJel U BbIOOpe myTel ux
peanuzanuu. PaboTa BeINOIHEHA MOJIHOCTHIO O€3 omuook, peuieHo 100% 3agay;

— OTHOCHUTENIFHO MOJTHO OPHEHTUPYETCs B MaTepualie, OTBeyaeT 0e3 3aTpyIHEHH, JOMyCKaeT
HE3HAYUTEJIbHOE KOJUYEeCTBO OMIMO0K. O0ydaromuiics crioco0eH K BBIMOJIHEHUIO CIOXKHBIX 3aJaHUM.
PaboTa BBIMIOTHEHA MTOJIHOCTHIO, HO UMEIOTCS He 0oJiee OAHON HErpyOoi OIMOKHM U OHOTO HeJloueTa,
He Oosiee Tpex HeAo4eToB. JlomyckaroTcs HE3HAUUTEIbHbIE HETOYHOCTH NP PELICHUH 3a]a4, PEeLIeHO
70% 3amau;

— B mponecce orBeta nomyckaroTcs OMMOKM M 3aTPyAHEHHUS INPH U3JI0XKEHUU MaTepuana.
OOyuaronuiics TpaBUIbHO BBIMOTHUI HE MeHee 2/3 Bceil paboThl MM TOMycTWi HE Oosee OJHOM

38



rpyOoif OMOKKA U BYX HEJ0YETOB, HE OoJjiee OAHOU rpy0oil M OJHON HerpyOou omuOku, HE Oonee
Tpex HerpyobIX OHIMOOK, OJHON HerpyOoi. OOydaromuiics 3aTpyqHSETCS C NPaBHIBHOW OICHKON
MpEeJI0KEHHOM 3a/1aud, TaeT HEMOJIHBIA OTBET, pemeHo 55% 3anay;
OLeHKU «He 3aumeHOo» - CTYIEHT TOKa3blBA€T HEIOCTATOYHBIC 3HAHUS MPOTPAMMHOIO
Marepuaia, He ClIocOOCH apryMEHTHPOBAHHO U MOCJEA0BATEIBHO €0 U3JIaraTh, IOMyCKaeTCsl rpyObie
OIIMOKY B OTBETAX, HEMIPABUIILHO OTBEYACT HA TIOCTABJICHHBIN BOTPOC UITU 3aTPYAHICTCS C OTBETOM.
TunoBele 3amanus, obecneunBaromue GopmMupoBanue komnereHuid /7KC-1 npeacTaBieHbl B

Tabnuie 11.

Tabnuya 11. Pe3ynbTaThl OCBOSHUS YI€OHON IUCIUILIMHBI, ITOJIEkKAIUE TIPOBEPKE

PesyabTarhl
o0yueHust
(KoMIIETEHI[UH)

OcHoBHbBIE MOKA3aTeH
OIIeHKH Pe3yJbTaTOB
00yueHus

HNuaukaropsl
JTOCTHIKEHHU S
KOMIIeTeHIIMH

Bun onenouynoro
MaTepuaJa,
o0ecreynBaIoOIIEero
(¢popmupoBanue
KOMIIeTeHIN i

INKC-1. YMmenune
SICHO U IIOHATHO
IIPEJICTABIATh
MaTeMaTHIECKHUE
3HaHUS C yYETOM

YPOBHS ayIUTOPHH.

3HaTh: - IOCTAHOBKU
KJIACCHMUYECKHX 3a/1a4
MaTeMaThKH,

- OCHOBHBIC U3BECTHBIC
Hay4HBIC PE3yIbTaThI,
COOTBETCTBYIOIIHE
IPOQHUITIO MO OTOBKH;
- IEPCIIEKTUBHBIE
Hay4HbIC HAIIPaBJICHUS B
npodMIbHON
IpeAMETHOH 001acTH.

Ymersn: -
MaTeMaTNn4CcCKu
KOPPEKTHO CTaBUTh
3a71a4¥, U3BECTHBIC
HAYYHBIE PE3YIbTATHI,

- INTAaHUPOBATHh UECJIN U
yCTaHaBJINBAaTh
MIPUOPUTETEI IPHU
pELIEHNH KOHKPETHBIX
3a/1a4 C y4eTOM YCJIOBUH,
CPEACTB, TMYHOCTHBIX
BO3MO>KHOCTEM,

- SICHO U TIOHATHO
IIPEICTABIIATE
MaTeMaTUYECKUE 3HAHUS
C Y4ETOM YPOBHS
ayJIUTOPHH.

Baangers: - pa3nuuHbIMU
bopmamu
MPEICTABICHUS 3HAHUN 1
HAy4YHBIX PE3YJIbTATOB;

- METO/IaMU pellIeHus
KJIACCUYECKHX 3a7a4
MaTEeMaTHKU.

IMTKC-1.1. Cniocob6en
00pabaThIBaTh,
aHAJIM3UPOBATh U
OCYIIECTBIISITH COOp
nHpopManuu mo
3aJIJaHHOM TEMATHKE.

ITKC-1.2. Cniocoben
dbopMynupoBath
MaTeMaTHYECKUC
3HaHUS C yYETOM
YpOBHS CITyIIaTeneil.

TunoBble OLIEHOUHBIE
MaTepUabl A1 YCTHOTO
onpoca (1. 5.1.1);
TUIIOBBIC OTICHOYHBIC
MaTepuaibl s
KOHTPOJIbHOW paboTHI (II.
5.1.2);

THUTIOBBIC TECTOBBIE
3amanms (1. 5.2.2);
TUTIOBBIC OIICHOYHBIC
MaTepuaibl K 3a4eTy U
sK3aMeny (1. 5.3).

TunoBble OLIEHOUHBIE
MaTepUaIbl I YCTHOTO
ompoca (1. 5.1.1);
THTIOBBIC OTICHOYHBIE
MaTepuabl s
KOHTPOJIbHOW paboTHI (II.
5.1.2);

THUTIOBBIC TECTOBBIE
3aganus (m. 5.2.2);
TUTIOBBIC OIICHOYHBIE
MaTepuabl K 3aUeTy U
sK3amMeny (1. 5.3).

TunoBkie OLIEHOYHBIE
MaTepHabl A5l YCTHOTO
omnpoca (m. 5.1.1);
TUIIOBBIE OIICHOYHBIE
MaTepHaTbl IS
KOHTPOJILHOM paboTHI (II.
5.1.2);

TUIIOBBIE TECTOBBIC
3amanwms (1. 5.2.2);
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THIIOBBIC OILICHOYHBIC
MaTepHaJIbl K 3a4eTy U
sK3aMeny (1. 5.3).

Takum 00pa3oM, BHINIOJHEHUE TUIOBBIX 3a/IaHUH, MPEACTaBICHHBIX B pasnene 5 «O1eHouHbIe
MaTepuabl IS TEKYIIero W PyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOYHOH aTTECTALUN»
MO3BOJIUT 00ECTIeYnTh (POPMHUPOBAHUE OOLIEKYIBTYPHOU U npodeccronanbhoi kommnereHuuu [TKC-
1.1, ITIKC-1.2.

7. YuyeOHO-MeTOANYECKOE o0ecredeHne JUCIUIITHHDI

7.1. HOpMaTI/IBHO-3aKOH0)IaTeJILHLIe AKThbI

1. TI'paxnanckuii kopekc P®: [snexrponnsii pecypc] // JlocTym M3 CHpaBOYHON CHCTEMBI
"I"apant". http://www.garantexpress.ru.

2. denepanbHBIA TOCYIAPCTBEHHBIM 00pa30BATENbHBIA CTAHIAPT BBICHIETO OOpa30BaHUS -
cnequanuTer 1o cneuuansbHocTH  (01.05.01 dyHpaMeHTanbHblE MaTeMaTMKa W MEXaHHKA,
YTBEPKACHHBINM Npuka3oM MuHucrepctBa obOpasoBanust U Hayku P® ot 10 suBaps 2018 r. Nel6
(3aperucTpupoBaHoO B MuHroCcTE PD 6 dbeBpans 2018 T. No49943).
https://fgosvo.ru/uploadfiles/FGOS %20VO%203++/Spec/010501 C 3 18062021.pdf

7.2. OcHOBHas1 JInTepaTypa
1. AcramoBa W.B. @yHknuoHanbHBIA aHanu3: yuyebHoe mocodue / WM.B. AcramoBa. —
OnekTpoH.TecToBble JAaHHble. —M.: EBpo3uiickuil OTKpbIThIM MHCTUTYT. 2011. -112¢. —Pexum
nocrymna: http://www.iprbookshop.ru/11120.html.
2. CyxunoB AWM. Jlekuuu no (yHKIMOHAJIBHOMY aHanu3y: yudeOHoe mnocobue/ CyxunoB A.N.,
®upco N.I1.- Pocros-Ha-/lony: FOxHbIN denepanbHblil yHuBepcuret, 2009. - 192 c. - Pexum
nocryma: http://www.iprbookshop.ru/46993.html.

3. Pesuna C.B. OyHKIIMOHANBHBINA aHAIW3 B MIpUMEpax M 3ajavax [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Pesuna C.B., CazonoB JIL.UM.— DnekTpoH. TEKCTOBBIE naHHbIe.— PocToB-Ha-/[oHy:
HOxHb1i1 Ppenepanbublil yausepcuret, 2009.— 120 c.— Pexxum nocryna:
http://www.iprbookshop.ru/47190.html

4. CkonuH B.A. OyHKIMOHAIBHBIN aHAJIN3 U HMHTETPAJIbHBIE ypaBHEHUs [DIJIEKTPOHHBIN pecypc]:
METOAMYECKHE YKazaHusi K camocrosarenbHoil padote/ CxomuH B.A., Cenpix M.A.— DnexTpoH.
TEeKCTOBBIE AaHHble.— Jlumeuk: JIumeukuil rocyqapCTBEHHBIN TEXHUYECKHM yHUBepcuTeT, DbC
ACB, 2012.— 17 c.— Pexum gocrtymna: http://www.iprbookshop.ru/55174.html

7.3. JlonoiHUTeIbHAS JIUTEpPATypa

1. AwntoneBuu A.b., KuszeB JL.H., Pagonst f.B. 3agaun u ynpaxkHeHus 1o (YHKIIMOHATBEHOMY
ananu3y. M3a-so JIuGpoxowm, 2010.

2. BopaxoBa B.A., HaxymeBa ®.b. ®yHKUMOHANBHBIM aHaIW3 W MHTErPaJbHBIE YpaBHEHUS.
Metoauueckas pazpaborka. Hanpuuk, KBI'Y, 1995.

3. Hocupa K. ®ynknmonaneHelii ananus. [lep. ¢ anrin. uzn.3. 2010.

4. KupwioB A.A., I'Bummanu A.Jl. Teopembr u 3amaun (yHKIMOHAIBLHOTO aHaMM3a. Yd4eOHOE
nocobue M., Hayka, 1979 r., 381 ctp.

5. Kommoropos A.H., ®omun C.B. DnemeHThl Teopuu (QPYHKIIUNA ¥ (PYHKIIMOHATHLHOTO aHAJIM3a. —

M.: DUBMATIINT, 2012. - 517c.

Pynun V. Oynkuuonaneueiit ananus. — Cankt-IlerepOypr, Jlans, 2005.

CanoBununit B.A. Teopus oneparopos. — M.: JIpocda, 2001.

CanoBununii B.A. Teopus onepatopos. M.: JIpoda, 2001.

Tpenorun B.A. ®ynkunonanssbiil anamus. — M.: DUSMATIINT, 2002. — 488 c.

e o
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http://www.iprbookshop.ru/11120.html
http://www.iprbookshop.ru/46993.html
http://www.iprbookshop.ru/47190.html
http://www.iprbookshop.ru/55174.html

10. Tpenorun B.A. @ynkimonansHbli ananu3. M3a.4. ucnp. 2007. U3a-Bo @u3MaTIuT.

11. Tpenorun B.A., Ilucapesckuii b.M.,

CobomeBa

T.C. 3amaum

dbyakuronansHOMy aHanmuzy M., ®U3MATIINUT, 2002. — 240 c.

7.4. llepuoguveckne U3IaHUsA

1. Becthuk MI'Y Cepus 1. Matemaruka. MexaHuka.
2. NudbdepeHnranbaple ypaBHEHHS

3. Hoxmanst PAH
4. )XypHan BIYUCIUTEIPHOM MAaTEMAaTHKH U MAaTEMaTHIECKON (DU3UKH
5. U3Bectus By30B. CeBepo-KaBkaszckuil perroH. EcrecTBeHHBIE HAYKH
6. Ycnexu MaTeMaTHYECKUX HayK

7.5. UHTEpHET-pecypchl

YIPa)XHEHUS  I10

[Ipn w3ydeHuW UCHUIUIMHBI «DYHKIIMOHANBHBIA aHAIW3» O00ydJaroImecs OO0eCIeUeHBI
JOCTYIIOM (yIaJICHHBIN TOCTYIT) K pECypcaM:
—  00wue ungopmayuoHHble, CNPABOYHBIE U NOUCKOBbLE:

1. CnpaBounas npaBoBas cucrema «l'apant». URL: http://www.garant.ru.

2. CnpaBounas npasoBas cuctema «Koncynsrant [Imroc». URL: http://www. consultant.ru

ITepedyenb aKTyaJbHBIX 31eKTPOHHBIX HH(POPMAIMOHHBIX 023 JaHHBIX,
K KOTOpPBIM oOecnedeH aAoctyn nouan3osarenasam KbI'Y

Nen/m HaumenoBanue Kpartkas xapakrepucTuka Agpec caiita Ycaosus gocryna
3J1eKTPOHHOI'0
pecypca
1. Hayunas OnekTp. OMOIMOTEKA HAYIHBIX http://elibrary.ru Ilonne1it octyn
3JIEKTPOHHAS myOnukanuii - oxosto 4000
oudamorexa (HOB | nHocTpaHHbIx 1 3900
PODN) OTEYECTBEHHBIX HAY4YHBIX
JKYpHaJIOB, pedeparsl
my6nukanuit 20 TBIC. XKYpHAJIOB,
a TaxKe onucaHus 1,5 MiH.
3apyOEKHBIX U POCCHMCKIX
nuccepranuit; 2800 pocc.
JKypHAJIOB Ha 6€3BO3ME3AHOI
OCHOBE
2. Ba3a naHHbIX HamunonanrpHast http://elibrary.ru ABTOPHU30BAHHBII
Science Index HHPOPMAMOHHO- nocryr.Ilo3onser
(PUHII) aHANUTUYECKas CUCTEMA, JIONOJIHATH U YTOYHSATH
aKKyMyJupytomas oosuee 6 CBEJICHUS O
MWUIMOHOB ITyOJIMKAIIUH ITyOJIMKAaNUIX YIeHBIX
POCCHUHCKHMX aBTOPOB, a TAKKeE KBI'Y, umeromuxcs B
nHpOpMaIHIo 00 UX PUHI]
muTHpOBaHNH u3 6omee 4500
POCCUHCKHX KYPHAJIOB.
3. 9BC 13800 n3paHuit no Bcem http://www.studmedlib.ru [omusIit mocTym
«KoHcyabTaHT 061aCTAM 3HaHW, http://www.medcollegelib.ru | (peructparus no IP-
CTYIEHTa» BK/touaeT 6onee yem 12000 anpecam KBI'Y)
Yy4e6HMKOB U y4ebHbIX Nocobumin
ona BO un CMNoO, 864
HaMMeHOBaHWIA KYPHaN0B U
917 moHorpadpuit.

4. «JJIeKTPOHHASA Komnexmus «Menumuaa (BO) http://www.studmedlib.ru [omusIit mocTym
OoudamMoTeKa I'DOTAP-Menna. Books in (peructparnms o IP-
TeXHHYECKOro English (xaurn Ha aHTIHIICKOM anpecam KBI'Y)
By3a» (OBC SI3BIKE)»

«KoncyabTant
CTY/AEHTA»)
5. IBC «Jlanb» ONeKTPOHHBIE BEPCUU KHUT https://e.lanbook.com/ ITonuslit noctyn
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BEIYIINX U3IaTEIbCTB YICOHOM (peructparus no 1P-
U Hay4HOU JIUTEpaTyphl (B TOM anpecam KBI'Y)
YHCJIC YHUBEPCUTETCKIX
U3/IaTEbCTB), TAK U
3JIEKTPOHHBIC BEPCHH
MEPUOTUYCCKUX U3TAHUH 110
pa3IMYHBIM 00JIaCTAM 3HAHHH.
6. HanuonanbHast Ob6beaMHEHHDI 3NEKTPOHHbIN https://H30.pd Hocrym ¢
JJIEKTPOHHasA KaTtanor poHA0B POCCUNCKUX 3JIEKTPOHHOI'O
ouobauorexa PI'b 6nbnnoTex, cop'ep)f(am'mﬁ YHUTAJIBHOTO 3aj1a
4 331 542 31eKTPOHHbIX ondmorexn KbI'Y
[OKYMeHTOB 06pa3oBaTesibHOro
M Hay4yHOro XapaKTepa no
Pa3/INYHbBIM OTPACIAM 3HAHUM
7. 9BC «IPRbooks» | 107831 mybnukanuii, B T.4.: http://iprbookshop.ru/ ITonnerit nocTyn
19071 — yueOHBIX U3aHUH, (peructparnus mo IP-
6746 — HayuHBIX H3MaHMHA, 700 anpecam KBI'Y)
Kosiekuni, 343 xypHaina BAK,
2085 aynuounsgaHuil.
8. 9BC «Opaiit» OnekTpoHHBIC Bepcuu yueOHOH | https://www.biblio- [MomusIit ocTym
aas CIIO U Hay4HOU JINTEPATYPhI online.ru/ (peructpanms o I1P-
nznatensets «tOpaiit» nns anpecam KBI'Y)
CIIO u 3neKTpOHHbBIE BEPCUH
MEepUOINYECKUX U3AaHUN 1O
Pa3IUYHBIM 00JIACTSIM 3HAHUH.
9. Polpred.com. 0630p CMU Poccun u http://polpred.com Hoctyn no IP-anpecam
Hosocru. O630p | 3apy0exbst. [loHble TEKCTHI + KbI'Y
CMM. Poccusi u ananutuka u3 600 nzgaHuii mo
3apy0exbe 53 otpacisam
10. IIpe3nnenTckasn Bonee 500 000 3/1€KTPOHHbIX http://www.prlib.ru ABTOPU30BaHHBIN
0u0JIMOTEKAa UM. | JOKYMEHTOB N0 UCTOPUK JOCTyH U3 OMOINOTEKH
b.H. Eabunna OTeyecTBa, POCCUIACKOIA (ayn. Nell5,214)
rocy4apcTBeHHOCTU, PYCCKOMY
A3bIKY U NpaBy

Kpome mozo, odyuarowuecsa mozym 60cnonb308amuvcsa npogheccuonHanibHuimu
HOUCKOBHIMU CUCHEMAMU:
1. Cayxb6a TeMaTH4EeCKHX TOJKOBBIX cioBapeil http://glossary.ru/
2. CrnoBapu u >HIIMKIOoNeAnK https://dic.academic.ru/
3. Bukunemgus http://ru.wikipedia.org/wiki/

7.6. MeTonnyeckne yKa3aHus K NPAKTHYECKUM 3aHATHAM

[lenpfo TPAKTUYECKUX 3aHATUN SIBISETCS OOECIEUEHHE CBSI3M TEOPUM U MPAKTUKH.
[IpakTiueckue 3aHATHS COJAEHCTBYIOT BBIPAOOTKE Yy CTYIAEHTOB YMEHUN U HABBIKOB IPUMEHEHUS
3HAHUU, TOTyYEHHBIX Ha JIEKIHUIX U B XOJI€ CAMOCTOSTEIHHON padoTHl. B X0/1€ nMpakTHYecKuX 3aHITUN
CTYIEHTBI IPUOOPETaoT MpodecCHOHaIbHbIE YMEHUS U HABBIKU JJISl pEIICHUs MPAaKTUYECKUX 3a]a4d U
Pa3BUTUS Y HUX MAaTE€MaTUYECKOTO MBIIIIEHUS, 1 MHTEJUIEKTYaIbHBIX CITOCOOHOCTEH.

HpaKTI/I'-IeCKI/Ie 3aHATUA II03BOJIAIOT YFJIY6I/ITB n 3aKpCluTb TCOPCTUUCCKHUEC 3HAHUA B
UHTEepecax MmpodecCHOHATBHON MOArOTOBKUA. OHH MO3BOJISIOT MPOAEMOHCTPUPOBATh 3HAHUS, YMEHUE
YUTATh U IOHUMATh y‘-Ie6HI)Ie W HAYYHBIC MAaTCpUalibl, 4 TAKKC IIPUMCHATH UX IPU PCIICHHUU 3a71a4.

bazoBbiMu BuaaMu y4eOHOW pabOThI CTYACHTOB SIBISIOTCS ayIUTOPHAs U CaMOCTOSTEIbHAs.
AyauTopHO# paboTe 00s3aTeIbHO JOJDKHA IPEAIIECTBOBATh CAMOCTOsTEIbHAS padoTa.

Marepuan, BBIHOCHUMBIM Ha MpPOMEXYTOUYHBIE KOHTPOJIbHBIE MEpONpHUATHS, Oa3upyercss Ha
TEOPETHYECKON YacTH Kypca, MOITOMY BOIPOCHI, M3JIaraeMble Ha JICKIUAX, a TaK)Ke BBIHOCHMBIC Ha
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CaMOCTOSITENIbHYIO TPOPAaOOTKY, HODKHBI PETYISIPHO 3aKPEIIAThCS KaK BO BpeMs ayJUTOPHBIX
3aHSTHH, TAK ¥ B YaChl CAMOCTOSITEILHON paOOTHI.

[ToaroToBKy K MpakTHUYECKUM 3aHSITHSIM PEKOMEHAYETCS HauWHaTh 3a0JIarOBPEMEHHO U
IIPOBOJUTH B CIEAYIOLIEH MOCIEA0BATENbHOCTHU: YSICHEHHE TEMbl U OCHOBHBIX BOIIPOCOB, BBIHOCUMBIX
Ha 3aHSTHE; OIpe/eTIeHIE MOPSAKA MOATOTOBKH K 3aHITHIO; M3YUY€HHE TEOPETUYECKOro MaTepuaa 1o
TeMe paboThl U METOAMYECKUX YKa3aHUW MO PELICHUIO 3a/1au.

[Tpu u3yyeHUH nuTepatypbl HEOOXOAMMO IMpopaboTaTh HMHGOPMAIUIO, TTYOOKO OCMBICIUB
poYrTaHHOE. B X07Ie MOATOTOBKH K 3aHATHIO CTYIEHTHl MOT'YT BBITIOJTHUTS!

- KOHCIEKTHPOBAHHE NEPBOMCTOYHUKOB U IPYroi yueOHOM JIUTEpaTyphl;

- mpopaboTKy yueOHOro MaTepuana (1o KOHCIIEKTaM JICKIIUH, y4eOHOW 1 HAyYHOU JIUTEepaType)
Y TIOJITOTOBKY JTOKJIaJI0B;

- IOUCK U 0030p HAYYHBIX ITYOJIUKAIMA U 3JIEKTPOHHBIX HCTOYHUKOB HH(OPMAIIHH;

- pelieHue 3aja4, ynpaKHEeHUH;

- paboTy ¢ TECTaMU U BOIPOCAMM ISl CAMOIIPOBEPKU; U T.[.

[Tpu moAroToOBKE K OTBETY CTYIEHT JOJHKEH OOpaTUTh BHUMAHHUE Ha CIEayIolIrue TpeOOBaHUSA:
cBOOO/IHOE M3JIOKEHHE MaTepuasa; apryMEHTUPOBAHHOCTb BCEX COJAEPIKAILUXCS B OTBETE BBIBOJOB U
3aKJIIOUEHUHN; KyIbTypy pedd. BpIcTymarommuii M0JDKeH YMeTh OTCTauBaTh CBOM PE3yJbTaThl.
CTyneHTbl JOKHBI OBITh TOTOBBI K BBICTYIUICHHIO JOOPOBOJIBHO WIIM 110 BBI30OBY IPETIOIaBATENs 110
BCEM BOMPOCAM, pacCMaTPUBAEMbIM Ha 3aHATHUU.

B xoxe mnpakTHUecKOro 3aHATHS CTyJEHTaM pPEKOMEHJyeTCs BHUMATENIbHO CIIylIaTh
BBICTYIUICHUSI TOBapHUIIEH, JenaTh Ipu HE0OXOJUMOCTH 3allMCH, a TakXkKe 3aMeuaTh JOMYLICHHbIC B
pELICHHSIX CTYIEHTOB HETOYHOCTH, OIIMOKM W HCIPABIATh WX. B KOHIE 3aHATHS IperojaBaTelb
MOJBOJAUT HMTOTH HM3yYEHUS TEMBbl, OOBSABISAET OICHKH, MOJyYCHHBIE CTYJIEHTaMH, JaeT B clydae
HEO0X0IMMOCTH PEKOMEHIAINY TI0 JOTIOTHUTEIBHON paboTe Hall OTACTHHBIMI BOIPOCAMHU TEMBI.

O dopmax 1 MeTogaX KOHTPOJISI 3HAHUI CTYJEHTOB, O COJAEPKAHUH KOHTPOJIBHBIX 33/JIaHUM, a
TakkKe 00 UTOrax KOHTPOJBHBIX MEPONPHUATHH CTYIEHTHl CBOEBPEMEHHO HWH(POPMHUPYIOTCS
MpernojaBaTesieM.

CamocrosaTenbHas  paboTa  CTYAGHTOB — 3TO IUJIaHUpyemas  yueOHas, y4yeOHo-
UCClIeIoBaTeNbCKasl,  HAy4HO-HCCIIEZOBaTeNbCKass ~ paboTa  CTYJEHTOB,  BBIOJHSAEMAas  BO
BHEayIUTOPHOE BpeMs IO 33/I1aHUI0 U MOJT PYKOBOJICTBOM IPEIoaBaTels.

Llenbio camocTOATENbHOM pabOTHI sABIsETCS INTyOOKOE MOHUMaHUE M YCBOCHHUE Kypca JIEKLIUH
Y MIPAKTHYECKUX 3aHATHH, TIOJrOTOBKA K BBIMIOJIHEHUIO KOHTPOJIBHBIX padOT, KOJUIOKBUYMY U K Claye
9K3aMeHa, a TaK)Ke MPUOOPETEHHE OTbITa TBOPUECKOM U UCCIIE0BATEIbCKON AEATEIbHOCTH.

@opMBI  CaMOCTOSATENBHONW pPabOThl CTYJIEHTOB TMOJHOCTBIO OMNPENENSIIOTCS COJAEpKaHUEM
y4eOHOM aucuuIuinHbl. B KadecTBe OCHOBHBIX (DOPM CaMOCTOSITEIbHOM pabOThI CTYAEHTOB MpHU
M3y4YEHUN JUCHUTUIMHBI “OYyHKIIMOHATBHBIN aHAIN3” MOKHO BBIJICJIUTH CIIEAYIOIIHE:

- BBITIOJTHEHUE JIOMAIIIHUX 33/1aHUN;

- IOATOTOBKA K TECTUPOBAHUIO;

- IOJITOTOBKA K KOJJIOKBHUYMY;

- CaMOCTOSTEIbHOE U3yUEHUE TEOPETUUECKOTO MaTepuala U JINTepaTyphl;

- IOJITOTOBKA K KOHTPOJILHOM paboTe;

- CaMOCTOSTENbHAS TPOBEPKA COOCTBEHHBIX 3HAHUM;

- IOJITOTOBKA K DK3aMeEHY.

Pe3ynbrathl caMOCTOATENbHOW PAaOOTHI KOHTPOJIUPYIOTCS MpPEroAaBaTesieM M YYUTHIBAIOTCS
IpU TEKylIeH, pyOexKHOH M MPOMEXYTOUHOM aTTecTaliu CcTyJAeHTa. HeManoBaXHYIO poJib IPU 3TOM
JOJKHBI UTPaTh CUCTEMAaTUYHOCTD U MJI0JJOTBOPHOCTH TPOBOAUMOM CAaMOCTOSITENTLHON PabOThlI.

7.7. MeTonnueckne yKa3aHusi K KypcoOBOMY NPOEKTHPOBAHUIO M IPYTUM BHAAM
CaMOCTOSITE/IbHOI PadoThI

YyeOHass pabora 1o aucHHILIMHE «DYHKIIMOHATBHBIA aHAU3» COCTOUT W3 KOHTAKTHOMN
paboThl (JIEKIMU M MPAKTUYECKUE 3aHATHSA) U CAaMOCTOSATENbHOM padoThl. J0yi1 KOHTAaKTHOW y4eOHOH
paboThl B 001mIeM 00beMe BpEMEHHU, OTBEICHHOM JIJIsI M3YYCHHS TUCIUIUIMHBI, cocTaBisieT 66,11 % (B
TOM 4HCJI€ JEeKIMOHHbIX 3aHATuid — 28,33%, mnpaktuueckux 3ausatud — 37,78%), nons
camocTosTenbHON paboTsl — 33,89 %. CooTHOIIEHHE JEKIUOHHBIX, CEMUHAPCKUX, J1a00paTOPHBIX U
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NPAaKTHYECKUX 3aHATHH K OOIEMY KOJIMYECTBY YaCOB COOTBETCTBYET yU4COHOMY IUIAaHY HAIlPaBICHUS
01.03.01 — «Marematukay, npodpuib «IuddepeHnpanbaple ypaBHEHHUS, TUHAMHUECKUE CUCTEMBI U
ONTHMAJIEHOE YIIPaBIICHHUEY.

Jisi TOATOTOBKM K MPAKTHYECKUM 3aHATHUSAM HEOOXOAMMO PACCMOTPETh KOHTPOJIbHBIC
BOIIPOCHI, NPH HEOOXOJUMOCTH OOpaTUThCs K PEKOMEHAYEMOW JHMTepaType, 3amucaTth HEHOHSTHBIC
MOMEHTHI B BOIIPOCAX ISl YICHEHHUS UX Ha MPEJICTOSAIEM 3aHATHH.

Memoouueckue pekomenoauuu 011 00y4aOWUXCA NO  U3YYEHUI0  OUCHUUNIUHDbBL
«DYHKYUOHAIbHBLIL AHATU3)

[lpuctynas K U3Yy4YCHHIO JUCHMIUIMHBI, OOydaromemycs HEOOXOAMMO O3HAKOMHTBHCS C
TEMAaTHYECKHM IUIAHOM 3aHSATHH, CIIMCKOM PEKOMEHIOBaHHOW yueOHO# smtepatypbl. Cremyer
YACHUTH NOCIACAOBATCIILHOCTL BBIMMOJIHCHUA WHAWBHUAYAJIBbHBIX y‘-IC6HBIX 3a[[aHHﬁ, 3aHECTU B CBOIO
pabouyro TeTpajb TeMbl W CPOKH MpPOBEACHUS Y4eOHBIX pador. [Ipw wW3ydeHWH JIUCIUTUINHBI
00y4Jaromuecs BBIIOIHSIOT CIEAYIOUINE 3aJaHHs: N3Y4aloT PEKOMEHJOBAHHYIO YUEOHYIO M HAyYHYIO
JUTEpaTypy; MUIIYT KOHTPOJIbHBIE Pa0OThI; TOTOBATCS K IPAKTUYECKUM 3aHSATHSM; BBIMOJHSIOT
CaAMOCTOSATCIIBHBIC pa6OTI>I; YYaCTBYIOT B BBLIIIOJIHCHHUH IMPAKTHUYCCKUX SaI[aHI/Ifl. ypOBeHb u FJIY6I/IH21
YCBOCHHSI JTUCIMILIMHBI 3aBUCAT OT aKTHBHOH M CHCTEMAaTHYECKOH pabOThl Ha JICKIHUSAX, U3YUCHUS
peKOMeHHOBaHHOﬁ JIUTCPATYPhI, BLIITOJIHCHHA KOHTPOJIbHBIX TMCbMCHHBIX 3aI[aHHfI

Kypc wu3yuaercs Ha JeKIUAX, MPAKTHYECKUX 3aHATUSAX, MPU CAMOCTOSATEIBHON |
WHIMBUIYaNbHON pabore oOyvarommxcs. OOydyaromuics [UIsi TOJTHOTO OCBOCHUSI MaTepuana J0JDKEH
HE TPOIYCKaTh 3aHATHS M aKTUBHO yYacTBOBaTh B Y4eOHOM Iporiecce. B ciyyae HeperyispHOro
MOCEMICHUS 3aHATHH y OO0YYaroIIUXCsl €CTh JOCTYN K 3JCKTPOHHOMY BAapUAHTY JICKIUH, 33JaHUN K
MPAKTUYECKUM H JIAOOPATOPHBIM 3aHATHAM. JISKIIMKM BKIIFOYAIOT BCE TEMbI U OCHOBHBIC BOIPOCHI. J[1st
MaKCUMaTbHOW A((HEKTUBHOCTH H3y4YCHHS] HEOOXOIWMO IMOCTOSSHHO BECTH KOHCIEKT JICKIIHHA, 3HATh
PEKOMEHIYEMYIO MPEIoIaBaTelIeM JIMTEPATypy, MO3BOJSIONIYIO JONOJIHUTh 3HAaHUS M JIydlle
IMOATOTOBUTHCA K IMPAKTHYCCKUM 3aHATUAM.

B cooTBeTCTBHM ¢ y4eOHBIM IUIAHOM Ha KAy TEMY BBIJIEICHO HEOOXOJMMOE KOJIUYECTBO
qacoB MPAKTUYCCKUX SaHﬂTHﬁ, KOTOPBIC IMPOBOAATCA B COOTBETCTBUHN C BOIIpoCaMu,
PEKOMEH/IOBAaHHBIMU K HM3YYEHHUIO MO omnpeaencHHbIM TemMaMm. OOydaromuecs TOHKHBI PETyIsSpHO
FOTOBUTBCA K 3aHATHUAM H Y4aCTBOBATb B O6CY)KI[€HI/II/I BOITPOCOB. HpI/I IIOATOTOBKE K 3aHATUAM
ClieTyeT pyKOBOJICTBOBATHCS KOHCIIEKTOM JIEKIMI U peKOMEHIOBaHHOM nuTepatypoil. Temaruueckuit
I1aH AUCLUIIIINHBIL, y‘~I€6HO-MeTOILI/I‘-I€CKI/Ie MaTcepralibl, a TaK¥XKC CIHUCOK pCKOMCHIIOBaHHOﬁ
JTUTEpaTyphl IPUBEACHHI B paboyeil mporpamme

Memoouueckue pexomenoayuu npu padome HAO KOHCHEKMOM 60 8PeMs NpPOEeOeHUs
JleKyuu

B mporiecce neKIMOHHBIX 3aHATUH 11€71€c000pa3HO KOHCTIEKTHPOBATh yueOHbINH MaTtepuai. s
ATOTO UCIIOJIB3YIOTCSI OOIME M YTBEPJUBIINECS B MPAKTUKE MPABUIA, U MPUEMbl KOHCIIEKTUPOBAHMS
JICKIIUH.

KoncnekTupoBaHue JIEKIIU BEAETCS B CHEIMATBLHO OTBEIECHHOM JJISI 3TOTO TETPaau, KaXKIblid
JUCT KOTOPOM JOJKEH HMETh TNOJIs, Ha KOTOPBIX [IEJAlOTCd TOMETKH M3 PEKOMEHIOBaHHOU
JTUTEPATypPHhI, TOMOJHSIIONME MaTepral MPOCTYIIaHHON JIEKITMH, a TAaK)Ke MOTIEPKUBAIOIINE 0COOYIO
BAKHOCTB T€X WJIM MHBIX TEOPETHUECKUX MOJIOKEHUMN.

[lenecooOpa3Ho 3amucChIBaTh TEMY M IUTaH JICKIIUNA, PEKOMEHIYEMYIO JUTEPATypy K TeMe.
3anucu pa3/enoB JIEKIUU JIOJDKHBI MMETh 3arojlOBKM, MOJA3arojoBKH, KpacHble CTpoku. Jlns
BBIZICJICHHS] DPA37ICJIOB, BBIBOJOB, OIPEICICHHUN, OCHOBHBIX HJEH MOXXHO HCIOJB30BaTh I[BETHHIE
KapaHaamu 1 GJIoMacTepsl.

Ha3BanHble B JIGKIIUM CCBUIKM Ha TEPBOMCTOYHUKHM HAJO0 TOMETHTH Ha TOJSAX, YTOOBI MpH
CaMOCTOSITENILHOM paboTe HallTM M BmHcaTh uX. KaxaoMmy CTyIeHTY HEOOXOOUMO BbIpabOTAaTh U
WCIIOJIH30BaTh JOMYCTUMBIE COKPAIICHHs] HAanOoJiee PacpOCTPAHECHHBIX TEPMHUHOB M TIOHATHM.

Memoouueckue pekomelwauuu HO nO02OomMoGKe K npakmu4ecCKum 3aHAmuam
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[IpakTHyeckue 3aHATHS — COCTaBHAS 4acTh Y4EOHOTO IpoIecca, MPOXOSIIe MPHU aKTHBHOM
ydacTHH CTyAeHTOB. OHH CIIOCOOCTBYIOT YINTyOJICHHOMY HM3y4YeHHMIO HauOoJiee CIIOKHBIX MpoOsieM
HAyKH U CIIy’)KaT OCHOBHOHW (hopMO# MOJBEICHNS WTOTOB CAMOCTOSITEIBHONW pabOTHI 00ydJaromumxcs.
Llenpl0 TPAaKTUYECKUX 3aHATHH SBISETCA YIIyOJIeHME W 3aKpelyieHHe TEOPETHYECKUX 3HAHMIA,
NOJYYEHHBIX OOYdYaloIIMMKCA Ha JIGKIUSAX M B IPOLECCE CAMOCTOSATENIBLHOTO H3Y4YCHHS Y4eOHOTO
MaTepuana, a, cJie10BaTeIbHO, JOPMHUPOBAHUE Y HUX ONPEIACTICHHBIX YMEHUI U HAaBBIKOB.

B Xome moAroToBKM K 3aHATHSIM HEOOXOAMMO TNPOYHMTATh KOHCHEKT JIEKIHH, H3YYUTh
OCHOBHYIO JIUTEpATypy, O3HAKOMHTHCS C JONOJHHUTEIBHOH JIUTEpaTypol, BBHIOJHHUTH BBIJAHHbIC
npernoaaBaTeNeM NpakTHYeCKHe 3anaHusd. [Ipy 3TOM ydecTh PEKOMEHIAIMU IIperojaBaresisi |
TpeGoBaHus nporpammbl. JlopabaTeiBaTh CBOM KOHCIEKT JIEKIMH, JieJlasi B HEM COOTBETCTBYIOIIHNE
3aICH U3 JIUTEPATYPBHI.

XKenarensHO MpH MOJATOTOBKE K MPAKTHYECKHM 3aHATUSAM [0 JUCIHILIMHE OJHOBPEMEHHO
UCIIOJIB30BATh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIINX 3a/IaHHBIE BOITPOCHI.

Ha npaktudeckux 3aHATHSAX 0OydYaroUIHecs ydaTcs TPaMOTHO HM3Jarath mpoOJeMbl, CBOOOIHO
BBICKA3bIBaTh CBOM MBICIIM M CYXKICHHS, PAacCMaTPHBAIOT CUTYAIMH, CIIOCOOCTBYIOIIME Pa3BUTHIO
npodecCHOHATEHON KOMITETEHTHOCTH.

Memoouueckue pekomeHOauUU NO OPZAHUZAYUU CAMOCHOAMENbHOU PAdOmbl

CamocrositenbHas paboTa oOyyaroIMXCsi — CIIOCOO0 AaKTHBHOIO, LIEJECHAIPABICHHOTO
NpUOOPETEHUsI CTYIEHTOM HOBBIX Ui HETO 3HAHWW M YMEHHH 0e3 HEMOCPEeICTBEHHOTO yJacTusi B
3TOM Tpouecce npenogasareneil. IIoBbIIEHHE POIM CaMOCTOATENBHOM paboThl 00ydYaroUIUXCs IpU
MIPOBE/ICHUY PA3IMYHBIX BUJOB YUEOHBIX 3aHATHIA IPEAIOIaraer:

- ONTUMHU3ALUI0 METOAOB OOY4YCHMsI, BHEJpPEHHE B Y4eOHBIH IpPOLECC HOBBIX TEXHOJOTHM
00y4eHHs, TMOBBIIIAIONINX TMPOU3BOAUTENBHOCT TPYAA TMPENOJaBaTeNsi, aKTHBHOE HCIIOIb30BaHUE
MHGOPMALIMOHHBIX TEXHOJOIMH, IO3BOJIAIOLMX OO0yJaolmemMycss B YAOOHOE JUIsl HEro Bpems
ocBaMBaTh y4eOHBIN MaTepHal;

- IIMPOKOE BHEIPEHUE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHHUS;

- COBEPIIEHCTBOBAHHE METOJIUKH MPOBEICHHS MPAKTUK M HAYIHO-HCCIIEIOBATENBCKON PabOThI
o0yyJaromuxcs, HOCKOJIbKY HMMEHHO 3TH BHIbl y4eOHOW palboThl B MEPBYIO oOYepeab TOTOBST
00yJaroImuXxcs K CaMOCTOSATEIIEHOMY BBITIOJTHEHUIO TPOPECCUOHATBHBIX 3a/1a4;

- MOJIEPHM3ALIMI0 CHUCTEMbl KypCOBOTO M JAMIIJIOMHOIO IPOEKTUPOBAHMSA, KOTOpas IOJKHA
MOBBILIATH POJIb CTYJEHTA B I0AOOpE MaTepuaa, MOMCKe MyTel peleHus 3a1au.

CamocrostenbHas paboTa IPUBOAUT CTY/AECHTA K MOJTYYEHUIO HOBBIX 3HAHUH, YIOPSIOUEHHIO U
YIITYOJICHUIO MMEIOLINXCST 3HAHHUH, (POPMHUPOBAHHIO Y HEro MpOQeCcCHOHATHHBIX HABBIKOB U YMEHHH.
CamocrosrenbHas paboTa BBINOIHAET psAa QYyHKIMHA: pa3BUBAIOILY0; HH(OPMALIMOHHO-00yYaroIyo;
OPHEHTUPYIOIIYIO M CTHMYJIMPYIONIYIO; BOCIIUTBHIBAIONIYIO; MCCIIEIOBATEIBCKYIO.

B pamkax Kypca BBINOJIHSIOTCS CIEAYIOIIUE BHJIbI CAMOCTOATENbHOM paboThI:

1) npopaboTka yyeOHOro Marepuana (1o KOHCIeKTaM, y4eOHOI 1 HaydyHO IuTeparype);

2) BBINIOJIHEHHE PA3HOYPOBHEBBIX 337124 U 33JJaHUI;

3) pabota ¢ TecTaMHu ¥ BOMPOCAMH ISl CAMOTIPOBEPKH;

4) BBINOJIHEHNE UTOTOBOM KOHTPOJIBHON PaOOTHI.

CryneHTaM pEeKOMEHIYeTCsl ¢ CaMOro Hadajla OCBOSHHs Kypca padoTaTh C JHTEPAaTypoud H
IpeJularaéMbIMU 33JaHUSAMHU B (pOpMe MOATOTOBKU K OYEpPEeHOMY ayIUTOpHOMY 3aHsATHIO. [Ipu sTOM
aKTYaIM3UPYIOTCS UMEIONINECs 3HAHMS, a TaKkKe co3faercss 0a3a Juis YCBOCHHS HOBOTO MaTepHala,
BO3HHUKAIOT BOIIPOCHI, OTBETHI Ha KOTOPbIE CTYJCHT MOJIY4aeT B AyAUTOPHUH.

Heo0XxomuMo OTMETHTB, YTO HEKOTOpBIC 3alaHUs IS CAMOCTOATENBHON pabOTHI MO KypCy
UMEIOT ompeneneHHyo cnenuduky. Ilpu ocBoeHMHM Kypca CTYAGHT MOXET IO0JIb30BaThCs
OMOMMOTEKOM By3a, KOTOpas B TIOMHOM Mepe oOecredeHa COOTBETCTBYIOIICH JUTEpaTypoil.
3HAYUTEIbHYIO TOMOIIb B TOJATOTOBKE K OYEPEIHOMY 3aHATHUIO MOXET OKa3aTh HMMEIOLIUica B
y4eOHO-METOTMIECKOM KOMIUIEKCE KPAaTKUH KOHCTEKT JieKinid. OH K€ MOXKET MCIOIh30BAThCS H IS
3aKpeIUICHHs MOJIyYeHHOTO B ayIUTOPUH MaTepuaa.

CamocrosTenbHas paboTa CTYJEHTOB INPEIyCMOTpEHa y4eOHBIM IUIAHOM M BBINOJHSAETCS B
00s13aTeNIbHOM TOpsAJKE. 3afaHus MPEIOKEHbI MO0 KaKAOH M3ydyaeMoil TeMe M MOTYT TOTOBUTHCS
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WHIUBUYAIBHO WU B Tpymie. [1o Heo0X0AUMOCTH CTYACHT MOYKET 00paIiaThCs 3a KOHCYJIbTAIlEeH K
npernoaBaTelnto. BemomHeHNe 3a1aHuii KOHTPOJIUPYETCS ¥ OLIEHUBASTCS TperoaBaTelieM.

JJIs yCHEeNnHOro caMOCTOSATENBHOTO U3YYEHHUSI MaTepraia CeroIHsl UCIIOJb3YIOTCS Pa3InIHbIC
cpeacTtBa 0OOydeHHUs, Cpeou KOTOPBIX 0c000€ MECTO 3aHMMAIOT HH(OPMAIMOHHBIE TEXHOJIOTUH
pa3sHOrO YpPOBHS M HAaNpPaBJICHHOCTH: JJICKTPOHHBIC YUYEOHWKH M KYpPCHI JIEKIIUH, 0a3bl TECTOBBIX
3alaHuil W 3a7a4d. OJICKTPOHHBIA y4eOHHMK TPEACTaBIseT COOOW MPOTrpaMMHOE CpEACTBO,
MO3BOJISIONIEE MPEICTABUTD JIJISl U3YYCHUS] TECOPETHUYCCKHI MaTeprall, OpraHu30BaTh anpoOUpOBaHHUE,
TPEHaX M CaMOCTOSITENBbHYIO TBOPYECKYIO paboTy, MOMOTAloliee CTYIEHTaM U IIPEToIaBaTellto
OLICHUTh YPOBEHb 3HAHWUH B OMNpPEICICHHON TEMaTUKe, a TakkKe CcoJepxkaiiee HeoOXOIUMYIo
CIPaBOYHYIO WH(MOPMALNI. DIEKTPOHHBIN Y4eOHUK MOXKET HMHTETPHPOBATh B ce0C BO3MOXKHOCTHU
pa3IMYHBIX IEJarorHYeCKuX TMPOTPAMMHBIX CpPEACTB: OOYYAIOIIUX IPOrpamMM, CIPABOYHHKOB,
y4eOHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOIIUX MPOTPAMM.

Jiiss  ycrenHON oOpraHu3alil  CaMOCTOSITETIbHOH pPa0OThI BCE AaKTHBHEE MPUMEHSIOTCS
pa3zHooOpa3HbIe 00pa30BaTEIbHBIC PECYpPCHI B CETH VIHTEPHET: CHCTEMbI TECTUPOBAHUS 110 PA3INIHBIM
o0JIacTsIM, BHPTYAJIbHBIC JICKIIUH, JA0OpAaTOPHH, MPH STOM IOJB30BATEIIO JOCTATOYHO HMETh
KOMITBIOTEp U TOJKIIOYCHHE K VIHTEpHEeTy M TOro, 4TOOBI CBSI3aThCS C IpPEMOAaBaTelieM, PeliaTh
BBIUUCIIUTENILHBIC 3aJayd M [OJiydyaTh 3HaHWsA. LICmonb30BaHWE CETEH  YCHIIMBAeT  poiib
CaMOCTOSITENTLHOW PabOThl CTYACHTA W IO3BOJSCT KApAWHAIBHBIM 00pa3oM H3MECHHTH METOJIUKY
MIPETIOIaBaHMSI.

CTyaeHT MOKET MoJTydaTh BCE 3aJlaHMs U METOAMYECKUE YKa3aHUs Yepe3 CepBep, UTo AAaeT eMY
BO3MOYKHOCTh TIPUBECTH B COOTBETCTBHE JIMYHBIC BO3MOXKHOCTH C HEOOXOJIUMBIMHU IJIsi BBITIOJHCHUS
pabot Tpyno3arpatamu. CTYACHT UMEET BO3MOXKHOCTh BBIIOJIHATH Pa0OTy JOMa WIH B ayIUTOPHH.
Bosbmoe BocnuTaTeNbHOE W 00pa3oBaTEIbHOE 3HAYCHHE B CaMOCTOSTEIBLHOM YYEOHOM TpyIe
CTYJCHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YKIAeT U MOIICPKUBACT BHUMAHUE U UHTEPEC,
MOBBIIIACT AKTUBHOCTh MAMSTH M MBIIUICHUS, TO3BOJSET CTYACHTY CBOCBPEMEHHO OOHAPYKUTh U
YCTPaHUTh JIONMYIICHHBIC OMMUOKKA M HEJOCTATKH, OOBEKTUBHO ONPEICIUTh YPOBEHb CBOWX 3HAHHIA,
MpakTU4YecKnuX yMmeHuil. CaMoe JOCTYMHOE U MPOCTOE CPEACTBO CAMOKOHTPOJSI C MPUMEHEHHEM
WH()OPMATMOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTHI — 3TO PSJT TECTOB «Oon-line», KOTOPHIE TTO3BOJISTIOT
B pEXHME peaqbHOr0 BPEMEHHU OMpEIeNUTh CBOM YpOBEHb BIAJCHUS MPEAMETHBIM MaTepUaioM,
BBISIBUTH CBOM OIIMOKH Y TIOJTYYUTh PEKOMEHIAINH 10 CAMOCOBEPIIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoil

Bcio nureparypy MOKHO pa3fenuTh Ha Y4eOHUKHM M ydeOHblE MOCOOMs, OpUTMHAIbHbIE
Hay4YHbIE MOHOTpaUUeCKue MCTOYHUKH, HAyYHBIE MyOJIMKAMKA B TEepHOAMYEcKor medaTn. M3 HEX
MO’KHO BBIJICIUThH JIUTEPATYpPy OCHOBHYIO (PEKOMEHIYEMYI0), HONOJHHUTEIbHYIO U JIUTEpaTypy s
YIITYOJIEHHOTO U3yYeHHS JUCIUTUIAHBL.

W3yueHne NMUCHUIUIMHBI ClIeAyeT HauyMHaTh ¢ y4eOHMKA, MOCKOJIbKY Y4eOHMK — 3TO KHMIa, B
KOTOPOH W3JI0KEHbI OCHOBHI HAYYHBIX 3HAHUH TI0 ONPEIEICHHOMY NpPEIMETY B COOTBETCTBHUHU C
LEJISIMU U 3a/1a4aMi 00Y4€HUs1, YCTaHOBJIEHHBIMHU MPOTPAMMOH.

[Tpu paboTte ¢ nuTEepaTypoil HEOOXOIMMO YUUTHIBATh, YTO UMEIOTCS Pa3IUYHbIC BUIbI YTCHHUS,
Y KOXJbIH U3 HUX UCIIOJB3YETCS Ha ONPEIeTIeHHBIX 3TalaX OCBOCHUS MaTepHara.

IIpeosapumenvroe YTEHUE HATPABICHO HAa BBISBICHHUE B TEKCT€ HE3HAKOMBIX TEPMHUHOB W
MOUCK MX 3HAYEHHs B CIIPABOYHOM iuTepaType. B yacTHOCTH, MpU YTEHUM YKa3aHHOW JIMTEpaTypbl
He00X0IMMO NMOAPOOHENHIINM 00pa30oM aHAIM3UPOBATh MOHSATHS.

Ckeo3Hn0e umenue TIpEAINONaraeT MpOYTEHHE MaTepuaja oT Hayana 10 KoHuma. CKBO3HOE
YTEHUE JIMTEPATyphl M3 MPHUBEIECHHOTO CIMCKA AT BO3MOXKHOCTH CTYIEHTY C(HOPMHUpPOBATH CBOI
OCHOBHBIX OHATHH U3 N3ydyaeMoit 00J1IaCTH U CBOOOJIHO BIIAJIETh UMH.

Buvibopounoe — Ha060pOT, UMEET 11eNIbI0 OUCK U 0TOOp MaTepuaia. B paMkax maHHoro kypca
BbIOOPOYHOE YTEHHE, KaK CIIOCO0 OCBOCHHUS COJAEpXaHMUSA Kypca, JOJDKHO HCHOJNb30BaThCs MpPU
MOJITOTOBKE K MPAKTHYECKUM 3aHSATHUSIM 110 COOTBETCTBYIOIINM pa3/iesiaM.

Ananumuueckoe umeHue — OSTO KPUTHUYECKHH pa300p TEKCTa C MOCIEIYIOIUM €ro
KOHcTIeKTupoBaHueM. OCBOEHUE yKa3aHHBIX MOHATHHN OyneT HamOosiee Y(pPEKTUBHBIM B TOM cllydae,
€CIIM TpPU YTCHHWH TEKCTOB CTYAEHT OyneT 3ajaBaTh K ATUM TEKCTaM BOIPOCHL. YacTb M3 ATHUX
BorpocoB chopmynupoBana B @OC B mepedyHe BOMPOCOB Il coOecemoBaHus. llepedeHp 3THX

46



BOIIPOCOB OTPAHMYEH, TO3TOMY Ba)KHO HE TOJIBKO COJIEP’KaHUE BOIIPOCOB, HO CaM IIPUHIIMII OCBOCHUS
JUTEPATYpPBHI C IOMOIIbIO BOIIPOCOB K TEKCTaM.

[lenbto uzyuaroweco 4UTEHUS SBIAETCS TIyOOKOE M BCECTOPOHHEE IOHMMAaHHUE Y4eOHOM
nHpopmanuu. EcTh HECKOJIBKO MPUEMOB U3y4arOIero YTCHHS:

- YTEHUE 110 AITOPUTMY IIpeJoaraeT pa3ouenue nHdopMaly Ha OJI0KU: Ha3BaHUE, aBTOP,
MCTOYHMK, OCHOBHAs WJEs TEKCTa, (paKTUUECKUH MaTepHhall, aHaJU3 TEKCTa IyTeM COIOCTaBIICHUS
UMEIOIUXCS TOYEK 3PEHUs 110 pacCCMAaTPUBAaEMBbIM BOIIPOCaM, HOBU3HA,

- TIpUEM TIOCTAaHOBKM BONIPOCOB K TEKCTY HMMEET CIEAYIOUIMI aNropuTM: MEIJIEHHO
IIPOYUTATh TEKCT, CTapasCh IOHATh CMBICHI H3JIO)KEHHOT'O; BBIIEIUTH KIIIOYEBBIE CIOBA B TEKCTE;
MIOCTapaThCs MOHATh OCHOBHBIE UJICH, TOJTEKCT U OOIIUIT 3aMbICET aBTOPA.

- IPUEM TECTHPOBAHHUS 3aKJIHOYaeTCsl B (OPMYJIMPOBAHUU TE3UCOB B BUJE IOJOXKEHHUH,
YTBEPKICHUH, BBIBOJIOB.

MoxHO 100aBUTh U HHBIE IPUEMBI: IPUEM pePEepUPOBaHUS, IPUEM KOMMEHTHPOBAHUS.

BaxxHoii cocTaBistonieid 1r000T0 CONMAHOTO HAYYHOTO U3IAHUS SBISIETCS CIMCOK JIUTEPATYPHI,
Ha KOTOpYIO ccbulaeTcst aBToOp. [IpyM BO3HHMKHOBEHHMH HHTEpeca K KakoW-TO 00Cyx/J1aeMoW B TEKCTe
npobJieMe BCeria €CTh BOBMOKHOCTh OOPATHTHCS K CIIMCKY OTHOCSIIEHCS K Hel auTepaTypbl. B aTom
cilyyae Bcs IpoOsiema Kak Obl pa30MBaeTcsi Ha COCTABJISIIOIIME YAcTH, KaxJaas M3 KOTOPBIX MOXET
M3y4aThCsl OTACIBHO OT Apyrux. Ilpm 3TOM BakHO HE TEpsATh W3 BUAA OOLIMI KOHTEKCT W HE
HOTPY’KaThCsl YpE3MEPHO B JI€TalIU, IOTOMY YTO TAaKUM 00pa30M MOKHO HE YBUAETH INIABHOTO.

[ToaroroBka k sK3aMeHy M 3aueTy JAOJDKHA IPOBOAMUTHCS HAa OCHOBE JIEKIIMOHHOI'O MaTepuaa,
MaTepHalia IpakTHYECKUX 3aHATHH ¢ 00s13aTeIbHBIM OOPALIEHUEM K OCHOBHBIM y4eOHUKaM IO Kypcy.
OTO TO3BOJUT UCKIOYUTh OLIMOKM B IOHMMAaHMM MaTepuayia, OOJErdyuT €ro OCMBICICHHE,
IIPOKOMMEHTUPYET MaTepraJl MHOTOUHCICHHBIMU IIPUMEPAMH.

Memoouueckue pekomenoayuu 01 NOO20MOEKU K IK3AMEHY:

Dk3aMeH sBIsieTcsl GOPMOI HTOrOBOTO KOHTPOJIS 3HAHUM U YMEHHM, 00YJaroIuXCs 0 JaHHOU
JTUCIUTIIMHE, TOJYYEHHBIX Ha JIEKIMSX, MPAKTHYECKUX 3aHATHUSAX U B MPOIIECCE CaMOCTOSTEIbHON
pabotel. OCHOBOII Ui OompeAeNneHusl OIEHKU CIYKUT YPOBEHb YCBOEHUSI 00YJaroIIMMUCS MaTepuana,
MPEAYCMOTPEHHOTO JTaHHOM padoueil mporpammoil. K sx3aMeHy J0IMyCKarTCsl CTYEHTHI, HaOpaBIIne
36 u Gomnee 6ANMIOB MO UTOTaM TEKYIIETO U MPOMEXYTOUHOTO KOHTpOJs. Ha 3x3aMeHe CTy/IeHT MOKeT
Habpath ot 15 g0 30 6amnos.

B nmepuon mOATOTOBKM K 9JK3aMeHy oOydaromiyecss BHOBb OOpamaroTcss K y4eOHo-
METOJIMYECKOMY MaTepuaty 1 3aKperuisioT IPOMEXYTOUHbIE 3HAHUSI.

[ToaroroBka oOydaromierocs K Sk3aMeHy BKIFOUaeT TPH dTara:

—  camocTosTeNnbHas paboTa B TEUEHUE CEMECTPA;

—  HEMOCPEACTBEHHAas MOATrOTOBKA B IHU, PEALIECTBYIONINE SK3aMEHY 110 TEMaM Kypca;

— MOATrOTOBKA K OTBETY Ha HK3aMEHALMOHHBIE BOPOCHI.

[Ipy moAroToBke K HK3aMeHy OOydYaroIIUMcs I[elecooOpa3HO HCIOJb30BaTh MaTepUabl
JEKIUi, y4eOHO-METOAMYECKHE  KOMIUIEKCHl, HOPMATUBHBIE  JOKYMEHTHI, OCHOBHYIO U
JOTIOJTHUTENBHYIO JINTEPATYPY.

Ha »k3ameH BbIHOCHUTCA Marepual B 00beMe, MNpeayCMOTpEHHOM palouell mporpammon
y4eOHOW JUCIHUILTUHBI 32 CEMECTP. DK3aMeH MPOBOIUTCS B MUCHbMEHHOM / yCTHOU (hopMme.

[Ipu mnpoBeneHnnm 5K3aMeHa B NHCHhMEHHOW (yCTHOM) ¢dopme, BEAyIIMWA MpenoaaBaTellb
COCTaBJSIET DK3aMEHAI[MOHHBbIE OWIEThl, KOTOphIe BKIIOYAIOT B ce0s: TECTOBBIE 3aJaHUS;
TEOpeTUYECKHEe 3aJaHtsl; 3aa4u Wi cuTyauuu. opMyIupoBKa TEOPETUYECKUX 3aaHUS COBIAAET C
(GOpMyIHUPOBKOM TIEpeyHs SK3aMEHAIIMOHHBIX BOIMPOCOB, MOBEACHHBIX 10 CBEICHHUS OOYJArOIIMXCS
HaKaHyHE dK3aMeHaIMOHHOU ceccun. CoiepykaHue BOMPOCOB OJTHOTO OMJIETa OTHOCUTCS K Pa3IMUHBIM
paszzenaM mporpaMMBbI ¢ TeM, 4TOObI 0oJiee TTOJTHO OXBATUTh MaTepuan Y4eOHOW TUCITUILINHEL.

B aymutopum, rae mpoOBOIWTCS YCTHBIM 3K3aMEH, JOJKHO OJHOBPEMEHHO HAXOJUTHCA HE
0oJiee MIECTH CTYACHTOB Ha OJIHOTO MpeIoaaBaTes, MPUHUMAIONIETo dk3aMeH. Ha moaroToBky oTBeTa
Ha OMJIET Ha SK3aMeHe OTBOAUTCS 40 MUHYT.

[pu poBeIeHNH MACBMEHHOTO SK3aMeHa Ha padoTy OTBOAMTECS 60 MUHYT.

PesymbTar ycTHOrO (MMChbMEHHOT0) SK3aMeHa BBIPKACTCS OIICHKAMU:
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Ouenka «omauunon— om 91 0o 100 6a7106 — TEOPETIHUECKOE COZICPIKAHKE KYPCa OCBOCHO TIOJTHOCTBIO,
6e3 poOestoB, HEOOXOIMMBIE IPAKTUYECKHE HABBIKU pabOThI C OCBOCHHBIM MaTepraioM copmMupoBaHbl. Bee
MPEAYCMOTPEHHBIE IIPOrPaMMOii 00ydeHusI ydeOHBIE 3a/1aHVIs BHITTOIHEHBI, KaUeCTBO MX BBITOJIHEHUS OLICHEHO
4ucIIoM OaiioB, OIM3KUM K MakcuMaiibHOMY. Ha aK3ameHe cTyIeHT IEMOHCTPHUpPYET IITyOOKHE 3HAHUSI
MPEAYCMOTPEHHOTO IPOrpaMMOi MaTeprasa, yMEeT YETKO, JJAKOHMYHO U JIOTUUECKH TOCIIEI0BATEIHHO OTBEYATh
Ha [IOCTABJICHHbIE BOIIPOCHL

Ouenka «xcopowion —om 81 00 90 6a/17106 — TEOPETIUECKOE CONICPIKAHKE Kypca OCBOSHO, HEOOXOTMMbIE
MPAKTHYECKUE HABBIKK PA0OTHI ChOPMUPOBAHBI, BBITOJTHEHHBIE YUeOHBIC 33/IaHUS COJICPKaT HE3HAYNTEIBHBIC
omoOku. Ha sK3ameHe CTy/ieHT IEMOHCTPUPYET TBEPAOE 3HAHKUSI OCHOBHOTO (TIPOrpaMMHOI0) MaTeprana, yMeeT
YETKO, TPAMOTHO, O€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh Ha ITOCTABJICHHBIE BOTIPOCHL.

Ouenka «yoosnemeopumenvno» — om 61 0o 80 6annoe — TeopeTUUECKOE COJIEPHKAHUE Kypca
OCBOCHO HE TOJHOCTHIO, HEOOXOMMBbIE MPAKTHUYECKUE HABBIKH PabOTHI C(OPMHPOBAHBI YACTHYHO,
BBHITIOJTHEHHBIEC yueOHbBIE 3a/laHusl coliepkar rpyobie omnOku. Ha sk3aMeHe CTyIeHT AeMOHCTpUPYET
3HaHUE TOJILKO OCHOBHOTO MaTepuaia, OTBETHl COJEpkKAaT HETOYHOCTH, Clabo apryMeHTHPOBAHHI,
HapyIlIeHa MOCIeA0BaTeIbHOCTD U3JI0KEHUS MaTepraia

Ouyenka «neyoosiemeopumenvhoy — om 36 00 60 641106 — TEOPETUUECKOE COACPIKAHUE
Kypca He OCBOEHO, HE0OXOIMMbIe MPAKTUYECKUE HABBIKK PabOThl HE CHOPMUPOBAHBI, BBHITOIHEHHBIC
yueOHbIe 3aJlaHusl COAEp)KaT rpyOble OMMOKH, TOMOJIHUTENbHAsE CaMOCTOsATeNbHas paboTa Haj
MaTepuajoM Kypca He MPHUBEAET K CYIIECTBEHHOMY TMOBBIIICHHUIO KAa4eCTBAa BBIMOJHEHHUS Y4€OHBIX
3amanuii. Ha sK3aMeHe CTYAEHT IEeMOHCTPUPYET HE3HaHHE 3HAYMTEIBHOM YacTh NPOrpaMMHOTO
MaTepuasa, CYyIIECTBEHHbIE OIMMOKM B OTBETaX Ha BOIPOCH, HEYMEHHUE OPHEHTUPOBATHCS B
MaTepuale, He3HaHNEe OCHOBHBIX MTOHSTUHN TUCIUILIIHHEI.

8. MaTepuajibHO-TeXHUYECKOe ol0ecneyeHne JUCIUNINHBI

8.1. TpeGoBanus kK MaTepHAJIbHO-TEXHUYECKOMY 00ecredeHUI0

Jis peanuzanuu pabodel mporpaMMbl AMCUUIUIMHBI UMEIOTCS CIELUalbHble IOMEIIEHUS JUIs
MIPOBEACHUS 3aHATHM JIEKIMOHHOIO W IIPAaKTUYECKOrO THIIA, TPYNIIOBBIX W WHIWBHIYAJIBbHBIX
KOHCYNIbTAllUM, TEKYIIETO KOHTPOJIA M IPOMEKYTOUHOM aTTECTallid, a TaKXKe IOMEILUCHUS Ul
CaMOCTOSITENIbHOM pabOThl M TOMELIEHHUS JJi1 XPAaHEHUS U TNPOPHIAKTUYECKOTO OOCITYKMBaHUS
obopynoBanus. CrienuaibHble MOMEIIEHHS YKOMIUIEKTOBAHBI CIEUATU3UPOBAHHOW MeOenbio U
TEXHUYECKUMH CpPEJICTBA OOYy4YEHMs, CIyXallUMWU JJid NpeACTaBieHUs HWHGOpMaluuu OoNbIION
ayJIUTOPUH.

MarepuanbHO-TeXHHUUECKOE —obOecriedeHue: JocTyn K  (oHAaaM  ydyeOHBIX  IOcoOui,
O6ubnnoTeyHbIM (GOHJAM C TMEPUOAMYECKHMMM H3JaHMSMM IO COOTBETCTBYIOIIMM TeMaM, HaJHuue
KOMIIBIOTEPOB, MOJAKIIOUYEHHBIX K ceTu «VHTEpHET» M OCHAIIEHHBIX CPEICTBAMU MeIUaNpe3eHTalui
(MearaKoMMYyHUKAIUH).

UreHnue jaekuuil MpOBOJIUTCS B ayJUTOPHH, 00€CIIEYEHHON MYIbTUMEINHHBIMU CPEICTBAMU
(mpe3eHTalMOHHAs JIEKLIMOHHAsS YacTh JOCTynHa BceM). [IpakTuueckue u jabopaTopHble 3aHATUS
MIPOBOASATCS B ayAUTOPUU, OCHALIICHHOW MHTEPAKTUBHON M OOBIYHOM JTOCKOI.

[Ipu mnpoBeneHUM 3aHATHIA JIEKIMOHHOTO THMA TMPAKTUYECKUX (CEMUHAPCKUX) 3aHATHN
HCIOJIb3YIOTCS

JIUYEH3UOHHOE NPOSPAMMHOE Obecneyenue:

- mporpaMMHOe oOecrieueHrne cpeacTB aHTuBUpycHou 3amuthl Kaspersky Endpoint Security
s 6usneca - Crangaptheiii Russian Edition. 1000-1500 Node 1 year Educational Renewal License
(KL4863RAVFQ);

- mporpammHoe obecriedenue mis pabotel ¢ PDF-noxkymentamu. ABBYY FineReader 15
Business.

- IporpaMMHoe obecriedeHue st padoTel ¢ qokyMeHTamu gopmara PDF Acrobat Pro DC for
teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education Named License
65297997BB01A12

- opucHoe mporpammuoe obecriedeHue MoitOduc CranmapTHBIN
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€80000HO pacnpocmpansemvle NPOCPAMMbL:
- Web Browser — Firefox;
— AcademicMarthCADLicense - wmaTemMaTH4yeckoe TmporpaMMHOe oOecreueHne, KOoTopoe
MIO3BOJISIET BHIMIOJHATH, aHATU3UPOBATh BaXKHEHUIIINE HHKEHEPHbBIE pacyeThl 1 OOMEHUBATHCS UMU;
- 7zip - mporpamMm sl CKATHUSL M paCIaKOBKH (DaiijioB;
— AdobeReader— nporpamma st utenust PDF ¢aitnos;
— DjvuReader — mnpunoxkeHuss Ais pacrlo3HaBaHUs, KOHBEHTHPOBaHUS H pabotel ¢ Djvu
¢aitnamuy;

8.2. Oco0eHHOCTH peaTu3alMu JUCHUIIMHBI JIJIsi HHBAJH/IO0B U JIUI[ C OTPAHNYeHHBIMH
BO3MOKHOCTSIMM 310POBbS

J1s1 CTYyIEHTOB C OTpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI CO3/IaHbI CIICIIMAIIBHBIC YCIOBUS
JUIs Tody4deHus: oOpa3zoBaHusl. B 1ensx [OOCTYMHOCTHM TMOJNY4YeHHsI BBICIIETO OOpa3oBaHUS IO
o0pa3oBaTeNbHBIM IMPOTPAMMAaM WHBATUAAMH U JIUIIAMH C OTPAHHYECHHBIMUA BO3MOKHOCTSIMU 3]I0OPOBBSI
YHHUBEPCUTETOM 00€CIeUNBACTCS:

1) anbTepHaTHBHAS BepCUs OPUITMAILHOTO caiiTta B ceT « HTepHEeT» I c1ab0BUISMIINX;

2) AJi MHBAJUIOB C HAPYIICHUSMH 3peHus (cIaboBUISAIINE, CIICTIbIC)

- TPUCYTCTBHE AaCCHCTEHTA, OKa3bIBAIOUIETO OOyYaOMIeMyCsli HEOOXOIMMYIO IOMOIIb,
nyOnupoBaHKe BCIyX CHPaBOYHOW MH(GOPMAIMU O PACIMCAaHUU y4EOHBIX 3aHSATHI; HAIMYHE CPE/ICTB
JUISL YCHJICHUSI OCTATOYHOTO 3PEHUsS, OpalIeBCKOW KOMITBIOTEPHOW TEXHUKH, BHJICOYBEITHUUTEICH,
MporpaMM HEBHU3YyaJbHOTO JOCTyNa K HHQOpPMAIMK, MPOrpaMM-CHHTE3aTOPOB pPeuYd U JIPYTHX
TEXHUYECKHUX CPEJICTB MpHeMa-Tiepeaun yieOHOW HHPOpPMAIK B JOCTYITHBIX (hopMax It CTYICHTOB
C HapyILICHUSMU 3PEHHUS;

- 3aJIaHUS JJI BBITIOJTHEHUS HA YK3aMEHE M 3a4ETe 3aUMTHIBAIOTCS ACCUCTEHTOM;

- THUChbMEHHBIC 3aJaHMsl BBINONHSAIOTCA Ha OyMare, HAJUKTOBBIBAIOTCS ACCUCTEHTY
00yJarmuMcs;

3) g WHBAIUMJOB M JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBS IO CIYXY
(cmabocinpIiammue, rIyxue):

- Ha 2K3aMEHE U 3a4eTe MPHUCYTCTBYET ACCHCTEHT, OKA3bIBAIOUIMHI CTYIEHTY HEOOXOINMYIO
TEXHUYECKYIO TOMOIIb C yYE€TOM WHIAMBHUIAYaTbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHATh padouee
MECTO, IEPeIBUTATHCS, TPOYUTATh U OPOPMUTH 3aJaHKE, B TOM YHCIIE 3aMUChIBAs MO/ TUKTOBKY);

- DK3aMEHE U 3a4eT MPOBOJUTCS B MUChMEHHOH (opMme;

4) 11st THBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMHI BO3MOXXHOCTSIMU 3/I0POBbS, UMEIOIINX HAPYIICHHS
OTIOPHO-/IBUTATEILHOTO ammapara, Co3JaHbl MaTEpPHAIbHO-TEXHUYECKHUE YCIOBUSA 00€CIeunBarONIne
BO3MOXXHOCTh OECHpPENATCTBEHHOTO JOCTylma OOydYalomuXcsi B y4eOHbIE MOMEIICHUs, OOBEKTY
MUTaHUSI, TyaJIeTHBIE W Jpyrue TOMEIIECHUS] YHUBEPCUTETa, a TaKKe MpeObIBaHUS B YKa3aHHBIX
MOMEIIEHUAX (HATHMUUe PaCIIMPEHHBIX ABEPHBIX IPOEMOB, MMOPYUYHEN U APYTUX MPUCTOCOOICHUH).

- TMHUChbMEHHBIE 3aJlaHUs BBIMOJHSAIOTCS HA KOMIIBIOTEPE CO  CIEHUATU3HUPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM TN HAJIUKTOBBIBAIOTCS ACCHCTEHTY

- 110 KEJIAHHIO CTYJIEHTa YK3aMeHe U 3a4eT IPOBOJUTCS B YCTHOU (popme.

OOyyaronuecs W3 4YWCIa JIMIl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI OOECTICUEHBI
AJIEKTPOHHBIMH 00pa30BaTEIIbHBIMU pecypcaMu B (opMax, aJanTHPOBAHHBIX K OTPAHUUYCHUSIM HX
310POBBSI.
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Jlucr m3meHeHmii (1OMOJTHEHMIT)

B pabouyI0 mporpamMMmy 1o aucuumiinHe «@yHKIMOHAIBHBIA aHAIM3» [0 IporpaMMe CIelHaiuTeTa
01.05.01 ®ynnameHTanpHbIE MaTEMATHKA U MEXaHUKA, TPOpMIb «DyHIaMEHTAIbHAS MaTEMAaTHKa

Ha / y4eOHBIH T
Ne IIepeueHb BHOCHMBIX
OnemeHT (myHKT) PIT]] P . . [Tpumeyanue
/11 W3MEHEHUH (JIOTTOJTHEHHI )

OO6cyxeHa U peKOMEeH0BaHa Ha 3acelaHnuu Kadelpsl aneedOpsl u duddepenuuanvrvlx ypasHeHut

20 I.

[Iporokon Ne  oOT « »

/ M.C. Huposa / « »

20 1.

3aBeayronuit kadeapoit

MOJIKCH d.1.0.
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IIpuaoxenne 1

Pacnpeoenenue 6annos mekyuiezo u pyoexicnozo KOHmpoas

Cymma 0a/1510B

N Bua koHTpOJIs Oomasn
n/n 1-1 Touka 2-s1 Touka | 3-1 TOUKaA
cymma

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

2 | Tekywuit Konmponwv: 00 30 bannoe 00 10 o. 00 10 o. 0o 10 o.
Omeem na 5 éonpocoe om000l56. | om0Ooo5 |Om0oo5 Om0oo5

0. 0. 0.
[TonHbBIN paBUIIBHBINA OTBET 1o 15 Gannos 5 0. 5 0. 50.
Hermonnblil npaBUIbHBIN OTBET or3 nol56. | orl 1o560. | or1 m0o50. | orl no50.
OTtBer, conaepXaliyii HETOYHOCTH, 00. 0 0. 0 0. 00.
OIIMOKH
Buvinonnenue camocmosamensbHoix
3a0anuil (pewienue 3adau,
Hanucaunue peghepamos, 00K1ao) om0ool56. | om0Ooo5 om0oo5 om 0005
0. 0. 0.

3 | Pybesicnuliit KOHMpPOb 00 30 6annos 00 10 6. 00 10 6. 00 10 o.
TECTUPOBAHUE 010 110156. | oT01056. | 0oT01056. | or0 10 5 0.
KOJUJIOKBUYM or0n0156. | or01050. | or01056. | or0 105 0.

Hmozo cymma mekywiezo u pyoerncnozo

KOHmMpOons 00 70 bannoe 00 23 0. 00 23 0. 00 24 o.
B cay4yae 3k3ameHa
IepBbii ran (0a3oBbIii
YPOBEHb) - onenka | He meHee 36 | He meHee 12 | He meHee 12 | He MeHee 12
«Y/10BJICTBOPHUTEJIbHO) 0. 0. 0. 0.
Bropoii »3ram  (mpoaBuHyThIii | MeHee 70 O.
YPOBEHb) — OLIEHKA «XOPOLLIO0» (51-696.) | menee 23 6. | menee 23 6. | meHee 24 0.
Tpetnii 3Tan (BLICOKM YPOBEHb)
— OLEHKA «OTJIHYHO» He MeHee 70 | He MeHee 23 | He MeHee 23 | He MeHee 24
0. 0. 0 0.

51




IIpunoxenne 2

LlIkana ouenuganus nA1AHUPYEMbBIX PE3YTIbMAMOE 00yUeHUS
Tekywquii u pyoesicrvlit KOHMpOJib

Cemect HIxasa oueHUBaAHUS
P 0-35 bannoe 36-50 6annos 51-60 6annos 56-70 bannoe
5,6 YactruHoe ITomnoe wnm wactmuHoe | ITosHOE nnu | IlonmHOe mocemenne
MOCEIICHUE MOCEIICHUE ayJUTOPHBIX | YACTUIHOE ayTUTOPHBIX
ayIUTOPHBIX 3aHATHUI. YacTuuHOE | MOCEIIECHHE 3aHITHM.
3aHITHH. BEITIOJTHEHNE TPAKTUYECKHUX | ayAUTOPHBIX [lomHoe BbIIOTHEHNE
HeynornerBopurenbH | pador. BreimosnHeHue | 3aHATHIA. MPaKTUYECKUX
oe BBITIOJTHCHUE | KOHTPOJIBHBIX pabot, | [lomHOE BBIIONIHEHUE | 3aHATHIA.
1ab0paTOPHBIX W | TECTOBBIX  3aJaHWii  Ha | MpaKTHYeCKuX padoT. | BrimomHeHue
NPaKTHYEeCKUX paboT. | OIEHKY Brinonnenue KOHTPOJIBHBIX paboT,
IInoxas MMOATrOTOBKA K | «YAOBJICTBOPUTCIILHO. KOHTPOJIBHBIX pa6OT, TECTOBBIX 33,[[3HPII>'I Ha
OayThHO- TECTOBBIX 3aJaHUH HA | OIEHKU «OTIUTHON.
PEUTHHTOBBIM OIIEHKH «XOPOIIIO».
MEPOIPUATHIM.
CryaeHt HE
JTOTTYCKAETCsI K
IIPOMEKYTOUHOMN
aTTeCcTaluu
Ilpomesrccymounana ammecmayun (3auém)
HIxana oueHuBaHus
Cemectp He3aureno 3aurteno
(36-60) (61-70)
5 Crynment wumeer 36-60 OamnoB 1o wuroram | CtymeHT wumeer 36-45 OajloB IO HTOram
TEKYIIEro U pyOe)KHOT0 KOHTPOJIsS, Ha 3aUéTe HE | TEKYIIEro u pyOeKHOro KOHTPOJIA, Ha 3a4yeTe
OTBETWJI HU Ha OJWH BOTIPOC. MIPeICTaBWII TIOJHBIN OTBET Ha OJWH BOIPOC U
Y4aCTUYHO (TIOJTHOCTHIO) OTBETHUII Ha BTOPOA.
Crynent wumeer 46-60 0OajjloB MO HTOram
TEKYIIEero U pyOeKHOTO KOHTPOIS, Ha 3avere
A TIOMHBIA OTBET HA OAWH BOMPOC WIIH
YaCTMYHO OTBETHJI Ha 00a BOIpoca.
Crynenry, wumetomiemy 61-70 OamioB 1o
WUTOTaM TEKYIIEro H pPyOeXHOro KOHTPOJIA,
BBICTABIIIETCS OTMETKA «3aYTeHO» 0€3 caayuu
3a4éeTa.
«3aumenoy BBICTABIISIETCS oOyuaroiemycs, MPOJIEMOHCTPUPOBABIIEMY TIOJTHOE,

BCCCTOPOHHEC, OCO3HAHHOC NPAaBUIJIIbHOC 3HAHHUEC IIPOTpaMMHOI0 MaT€puajla U H3JI0KUBIIEMY OTBET

JIOTUYHO,

rpaMOTHO, y6CIII/ITCJ'ILHO, T'OTOBOI'O

COBEPLICHCTBOBAHUIO.
[Tpu oTBere 0OydarOUIMICS MOXKET JOMYCTHTh HEKOTOpPbIE HETOYHOCTH, HETpyOble OIIMOKH,
3aTPYAHATBCSA B CAMOCTOSITEIILHOM M3JIOKEHUU MaTepuala, HO IPAaBWIIBHO OTBEYATh Ha 3a1aBacMbIC

€My BOIIPOCHI,

JIOTYIIIEHHBIE OMMOKH U HETOYHOCTH.
«He 3aumeno» MoXeT OBITb BBICTABIEHO O00ydYaroIIEeMycs, OOHApPYKUBIIEMY HEIOJHOE,

HEOCO3HAHHOE 3HaHHWE Y4YeOHO-IIPOrpaMMHOTO MaTepuaia,

K  JaJbHEWIIemMy

npodeccuoHaTbHOMY

B PE3YIbTATC HABOAAIMIUX BOIIPOCOB C TIIOMOIINBIO IIpE€rioaaBaTeyid HCIHPaBIATH

JOIycKamoIeMy TrpyOble OImuOKH,

HGCHOCO6HOMY CaMOCTOATCIIBHO H3JIOKHUTH OTBCT HA BOIIPOC, OTBCYAIOIIEMY HCEIIPABUJIBHO WM HE
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JaloIIeMy OTBET Ha 3a/JaHHble BOMPOCHL. JIeMOHCTpUpPYEMbI YpPOBEHb 3HAHUW HE MOXKET OBITh
MPU3HAH JOCTaTOYHBIM JUIsI TPO(ECCHOHATBHON AEATEIbHOCTH.

Ilpomesccymounas ammecmayun (IK3amen)

Cemect [kana oreHUBaHU
P HeynosneTBoputenbHO Y 10BIIETBOPUTEIIHHO Xoporiio OTanaHO
(36-60 6amnoB) (61-80 6amoB) (81-90 6amoB) (91-100 GamyoB)
6 Crynent wumeer 36-60 | Crynent wumeer 36-50 | Cryment umeer 51- | Ctygent umeer 61-70
OaoB 1o uroraMm | 6aumoB  mo  wroram | 60 OamtoB mo UTOTaM | OaJIoB IO HMTOTaM

TEKYIIET0O W pPyOekKHOro
KOHTpOJII, Ha DK3aMCHE
HE JaJl TIOJIHOTO OTBETa
HU Ha OJIWH BOTIPOC.
CryneHT umeet

36-45 GammoB MO WUTOram
TEKYIIer0o W pPyOexHOTro
KOHTpOJI, Ha DJK3aMECHE
Jiai TOJIHBIN OTBET
TOJIEKO Ha OJMH BOTIPOC.

TEKYIIEro U pyOe)HOTro
KOHTPOJI, Ha JK3aMEHE
Janl TOJHBIA OTBET Ha
OINH BOIIPOC 5
4acTUYHO (TIOJHOCTHIO)
OTBETUJ Ha BTOPOM.
Cryment wumeer 46-60
0auIOB MO0 HMTOraM
TEKYIIero U pyOeXHOro
KOHTPOJISI, Ha JK3aMEHE
Jajl TOJHBIM OTBET Ha
OJUH BOHpOC NI
YacTMYHO OTBETWJI Ha
BCE BOIPOCHI.

CrygeHT  umeer o
UTOTaM  TEKyImero |
pyOeKHOTO  KOHTPOIS
61-70 0aioB Ha
JK3aMeHe HE an
[IOJIHOTO OTBETAa HU Ha
OJTUH BOTIPOC.

TEKYIIIEro u
pyOeKHOTO
KOHTPOJIS, Ha
JK3aMEHe Tl
NOJHBIA  OTBET Ha
OIMH  BOMPOC |
YaCTUYHO
(TIOJTHOCTBIO)

OTBETWJI Ha BTOpPOIl.
CryneHt umeetr 61 —
65 0aJlIOB 110 UTOraM

TEKYIIEro u
pyOexxHOTO

KOHTPOJIA, Ha
JK3aMEHE Jan
MOJNHBEIA OTBET Ha
OIWH  BOMPOC H

YaCTUYHO OTBETHJI HA
BTOpOH. Crynent
nmeer 66-70 OaiuioB
M0 UTOTaM TEKYIIETO
u pyOexxHOTO
KOHTPOJIA, Ha
JK3aMeHe nan
MOJHBIA OTBET Ha
OJIFH BOTIPOC.

TEKYIIIEro u
pyOEXKHOTO KOHTPOJIS,
Ha  JK3aMeHe  Jan
MOJHBIA OTBET HA OJIMH
BOIPOC ¥ YaCTUYHO
(TTOJTHOCTBIO) OTBETHII
Ha BTOPOH.
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