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1. He.]]l/l " 3aJa49YM1 OCBOCHUS JUCIHUIIJINHBI

Cpeau MareMaTH4eCKUX TUCIHUIUIMH, UCCIEAYIOIUX T€ WM MUHbIE MAaTeMAaTUYECKUE CTPYKTY-
P, QYHKIMOHATBHBIN aHAIN3 3aHUMAET BAXKHYIO POJIb.

Ero mMeTopl ¢ ycexoM UCHOJIB3YIOTCS BO MHOTHX pa3fieiax COBPEMEHHOM TeOpEeTUYEeCcKO U
NPUKIAAHON MareMaTuku. Tak, HampuMep, MHOTHE 3a7aydl KJIACCHYECKOH MaTeMaTH4ecKOl (u3nKu
CBOJATCA K KpaeBbIM 3amadaM uid quddepeHanbHbiX ypaBHeHuH. OCHOBHBIMU MaTeMaTHYECKUMU
CpeACTBaMHU HCCIENOBaHMs 3TUX 3aJad CIy)XaT TeopuH IudepeHIraTbHbIX YpaBHEHUH, TEopus
¢byHKIUH, QyHKIMOHANBHBIN aHanu3 u apyrue. [loatomy QyHKIMOHANBHBIN aHATU3 cTaln HEOOXOIH-
MBIM 3JIEMEHTOM MaTeMaTUYeCKOro 00pa3oBaHMUs.

BaxxHoli 0cOOCHHOCTBIO (DYHKIIMOHAJILHOI'O aHaliM3a SBIsETCA oOmIas aOCcTpakTHas ¢opma
paccMOTpeHHs MPOoOJIeM aHAIN3a, TO3BOJISTIONIAs €JMHOOOPAa3HO MCCIIE0BATh JaJIeKue, Ka3auoch Obl,
JpyT OT Apyra BOIPOCHI.

VIMEHHO MO3TOMY CETO/HS MJIeH KOHIETIUU U METO/bl ()YHKIMOHAIHHOIO aHAJIN3a TPOHU3BI-
BAaIOT YYTh JIM HE BCE 00JIaCTU MAaTEMAaTHKH, OObEIMHSSA UX B €IUHOE 1IeN0e.

Ha s3pike (h)yHKIIMOHAJIBPHOTO aHajdM3a IOJIYYalOT SICHOE BBIPA)KEHUE OCHOBHBIE NPOOIEMBI
MIPUKJIAIHON U BBIYUCIUTEILHON MaTeMaTHKU.

DYHKIMOHAJIBHBIN aHAJIN3 — 3TO YaCTh COBPEMEHHOI'0 MaTeMaTH4ecKoro aHamu3a. OCHOB-
HbIMH O0BEKTaMU M3yueHUs B (PYHKIIMOHAIBHOM aHAJIN3€ SIBJISIOTCS MPOCTPAHCTBA CaMOro OOIIEro
BUa, U QyHKIMH (omepaTopbl, PYHKIIMOHABI) ONpeAeTIeHHbIE Ha 3TUX MpocTpaHcTBax. s GyHKIH-
OHAJILHOTO aHalM3a XapaKTepHO covyeTaHue U 000OIeHNEe METOJOB MaTeMaTHYECKOro aHaau3a, reo-
METPHUH, JIMHEHHOHN anreOpbl, TONoJoruu U AU epeHIHaTbHBIX YPAaBHEHUH, YTO MPUBOJIUT K yCTa-
HOBJICHUIO CBSI3€H MEX/y OT/aJICHHBIMU pa3/ieJaMi MAaTEeMAaTHUKH.

Kypc «DyHKIIMOHANBHBINA aHATN3) YATACTCS Ha MaTeMaTHYecKoM (aKyiIbTeTe B TEUCHHE Tpe-
Thero Kypca. OH Oa3upyercs Ha MaTepuaie KypcoB «MartemaThuueckuii aHanu3» u «JluHeitHas anre0-
pay.

Leab 3TOr0 Kypca — H3JI0XKUTh CTYIEHTAM OCHOBBI COBPEMEHHOTO aHaiHu3a B OECKOHEYHO-
MEPHBIX JIMHEHHBIX MPOCTPAHCTBAX, 000OIIAIOIIEro Kak TEOPHIO JIMHEHHBIX OIEepaTopoB B KOHEYHO-
MEpPHBIX MPOCTPAHCTBAX, TaK M MOHATHE Ipejesa MOoCiaeI0BaTeIbHOCTH U GYHKIUI U APYTruX MOHS-
TN, KOHEYHOMEPHOTO aHalIM3a; MOKa3aTh NMPHUMEHEHHE OCHOBHBIX TMOHITUH W METOJOB (YHKIHO-
HaJIBHOTO aHAN3a K PA3IMYHBIM 00JIACTSAM MaTeMaTHKU, TAKUM KaK: HHTETpajbHbIe YpaBHEHHUsI, U Q-
(bepeHIaTbHBIE YPAaBHEHHUS B YAaCTHBIX NMPOW3BOIHBIX, BAPUAIIMOHHOE WMCYMCIICHUE, BBITYKIIBIA aHa-
JIM3, ONTUMaJIbHOE YIPABJICHUE U JIP.; HAYYUTh CTYACHTOB OCHOBOIMOJIAra0IUM IPUHIMIIAM U paKTam
(GYHKIIMOHATBFHOTO aHAIN3a, MI0Ka3aTh pa3HO00pa3ne KOHKPETHBIX peau3aliiii 00muX KOHCTPYKIINH,
o0ecreYnTh BO3MOKHOCTh JAJIbHEHUIIIET0 caMOCTOSITEIbHOIO OCBOCHUSI COBPEMEHHBIX METOIOB HEeMpe-
PBIBHOTO aHANIN3a; PACIIUPUTh MATEMAaTHYECKUN KPYro30p, NOJHATh YPOBEHb MaTEMAaTUIECKON KYJIb-
TYpHI 3a c4eT paboThl ¢ 00bEKTaMu 0oJiee BBICOKOTO YPOBHS aOCTpaKLMK, IO CPAaBHEHHUIO ¢ KOHEYHO-
MEpPHBIM aHAJTU30M.

2. MecTo qucuuminnbl (Moay.asi) B crpykrype OIIOII BO

B crpykrype OIIOIl mucuunnmHa «@yHKIIMOHAIBHBIA aHANINU3)» OTHOCUTCS K yacTh bioka 1
(b1.8.05), x wactu, popmupyeMoil ydacTHUKaMHU 00pa3oBaTeIbHBIX OTHOLIEHUH, OCHOBHOW 00pa3oBa-
TeIbHOU MporpamMmsl 1o HampasiieHuto noarorosku 01.03.01 Martemaruka, npoduns «Anredpa, Teo-
pus 4ncel, MaTeEMaTHIECKasl IOTUKAY.

B pesynbrare ocBO€HMS NaHHOM AMCUMIUIMHBI, NOJy4YE€HHBbIE 3HAHHUS OyAyT HEOOXOIUMBI Kak
MIPEILIECTBYIOLINE TIPU NU3YYEHUH JUCIUILINH!

— YpaBHEHHUS € YaCTHBIMH ITPOU3BOIHBIMH.

— HenokanbHble KpaeBble 3a7auil JUTsl MOJIEIbHBIX YPaBHEHUH MaTeMaTU4ecKol OHOIOTHH.

— CriennanbHble GYHKIMH B 33/1a4aX MaTeMaTHUYeCKON (U3HUKH.



3. TpeGoBaHus K pe3yJibTATaM OCBOCHHS JUCHMILIHUHbI
[Ipouecc n3ydeHus TUCIHUIUIMHBI HAMpaBieH Ha (GopMHpOBaHHUE JIEMEHTOB CIEAYIOUIeH cre-

uanbHOU mpodeccnoHansHoM KommereHuu B coorBerctBun ¢ ®I'OC BO 3++ u OIIOII BO no nan-
HOMY HAIpPaBJICHUIO TTOJITOTOBKHU:

ITKC-1. YMeHue SCHO U MOHATHO IPEACTAaBIISITh MAaTEMaTHUYECKUE 3HAHUS C YYETOM YPOBHS
ayJIuTOPHH.

Hnouxamopor docmuncenuss komnemenyuu IIKC-1:

IKC-1.1. Cnocoben o0pabaTpiBaTh, aHAIM3UPOBATh U OCYIIECTBIATH cOOp MH(OpMaNUU 10
3aJJaHHOM TeMaTHKe.

IKC-1.2. CiocobeH ¢popMyIMpoBaTh MaTEeMaTUUECKHUE 3HAHUS C YIETOM YPOBHS CIIYIIATEIICH.

Tpebosanus k pesyromamam oOyueHus:

— 3HaHue QyHIAMEHTAILHBIX Pa3/IeJIOB MaTEeMATUKU (MAaTeMaTUYEeCKUI aHaIu3, aHAJUTHYC-
CKYIO T€OMETPHI0, JTUHEHHYIO anredpy, nuddepeHranbHble ypaBHEHUS, YUCICHHBIE METO/IbI).
Tlokazamenamu oc6oeHUss OUCYUNIUHDBL AGIAEMCA:

- yMeHUue TPUMEHATh MaTeMaTHYeCKUEe METO/IbI IIPU PEUICHUH MPAaKTUYECKUX 3a]ad B npodec-
CHOHAJILHOU JIEATEIbHOCTH; IPUMEHSITh TEOPETUUECKUE 3HAHUS TP PEIICHUH NMPAKTUUECKUX 3a/a4,

- 6/1a0eHue KylnbTypOil MBIIIUICHHS, HABBIKAMU PEIICHUS MPAKTUYECKUX 3a]a4, HaBbIKAMH pa-
OOTBI C MATEMAaTUYECKON JTUTEPATypOii, MAaTEeMaTUUYECKUMHU 3HAHUSMU U METOJaMU, MAaTEeMAaTUYECKUM
anmapaToM, HeoOXOIUMBIM IS JIOTUIECKOTO OCMBICIICHHUS U 00paboTKy MHPOpMAIUU B TPOECCHO-
HAJIbHOMU JESITeTbHOCTH.

4. Copep:kaHue U CTPYKTYPa AMCUHUILINHBI

Taonuuya 1. Codepircanue oucyuniunvl « OYHKYUOHATbHBLI AHATU3)

Koa xoHTpo-

. Hanmenosa-
Ne | HaummeHnosa- JIpyeMon
Copepxanue pasgena HHE OLCHOY-
HUE pazzena KOMIIETCHIINH
HOTI'0 CPeJCTBA
(unm ee yacTH)
1 2 3 4 5
1 | Beenenue. Bo3HukHOBeHME (QYHKIIMOHAIBLHOTO aHAIM3a [IKC-1, Komnoksrnym
KaK CaMOCTOSATEIBHOTO pa3/iella MaTeMaTH- (K),
KH; COBPEMEHHOE pa3BUTHE (PYHKIIMOHAIIb- pyOexKHBIN
HOTO aHaJIu3a M €ro CBs3b C JPYTUMH 00J1a- KOHTPOJIb
CTSIMM MaTeMaTUKu. MHokecTBa, anredpa (PK),
MHO’KECTB; CYETHBIE MHOXKECTBA U MHOXKE- TECTUPOBAaHUE
CTBa MOLIHOCTH KOHTHHYyMa. (T)
2 | Metpuueckue | MeTpuki B KOHKPETHBIX IPOCTPAHCTBaX [IKC-1, K, PK, T
IIPOCTpaH- (mpocTpaHCcTBa
CTBa. C[a;b], C(k)[a;b], Lp[a;b] ),  Hepa-

BeHcTBa ['enbaepa, Komm-byHsikoBckoro,
MHHKOBCKOT0, HOpMa U CKaJspHOE MPOU3-
BEJICHUE, XapaKTEpHU3alUs OTKPBITBIX U 3a-
MKHYTBIX MHOXXCCTB B TCpPMUHAX CXOAAIINX-
CA TOCJIEN0BATEIbHOCTEN, DKBUBAJIEHTHBIC
MCTPUKHU; IMOJIHBIC MCTPUYCCKHUE IMPOCTPAH-
CTBa, KPUTEPUN MOIHOTHI (TEOpemMa O BIO-
KCHHBIX, 3aMKHYTBIX W CTATUBAONINXCA
mapax), reopema bapa, Teopema o momnosnHe-
HUH, KOMIIAKTHOCTh H CEKBCHIIMAJIbHas
KOMIIAKTHOCTh, 3KBUBAJIEHTHOCTh CYETHOU U
CEKBEHIMAJIbHON KOMIIAKTHOCTH, HEO00XO-




JUMBIC YCJIOBUS KOMIAKTHOCTH (3aMKHY-
TOCTh, IMOJIHOTA, OTPAHUYEHHOCTH), BIIOJHE
OTPaHUYCHHBIC MHOXECTBA M KPUTCPHIA
KOMIAakTHOCTH  Xaycmopda,  KpUTEpHid
NPEAKOMITAKTHOCTH B C[a,b] ¥ B C(X) , TIIe

X —KOMIIAKTHOC MCTPUUYCCKOC IIPOCTPaAH-

cTBO (Teopembl Apmena u Apuena - Acko-
JM); HENpPEphIBHBIE W PaBHOMEPHO HEMpe-
PBIBHBIE OTOOpaXKEHHsI METPUYECKHX IpO-
CTPAHCTB, CXKHUMAIOIIME OTOOpaKeHUs |
TeopeMa banaxa o cxumaromelr orodpaxe-
HUU.

Tomosoruue-
CKOE Tpo-
CTPaHCTBO.

[TonsiTHE O TOMOJIOIMYECKOM IIPOCTPAHCTBE.
OcHOBHbBIE TNOHSATHSI TOIOJOTUH, IPENEN U
HEIPEPBIBHOCTL B  TOIOJOTHYECKOM IIPO-
CTPaHCTBE, aKCUOMBI OTJEIMMOCTH U CHET-
HOCTH, CenapadeNbHOCTh; KOMIAKTHOCTD:
pa3Hble BUABl KOMIIAKTHOCTH, KpPUTEPHM
KOMIIAaKTHOCTH, CBSI3aHHBIM C LEHTPUPOBAH-
HbIMU MHOkecTBaMu. Teopust Mepsl. Teope-
Mma Jlebera o nponomkenun mepsl. M3mepu-
mble pyakun. CoiicTBa. CXOAUMOCTD TI0-
ytu Bcroay. Teopema Eroposa I.d. cxonu-
MocTh MO Mepe. Marerpan JleGeraio 0CHOB-
Hble cBoiicTBa. Teopema 00 aOCONIOTHOM
HenpepbelBHOCTH MHTerpana Jlebera. Ilpe-
JEJIBHBI NIEPEXO0] IOJ 3HAKOM HHTErpala
Jlebera. CpaBHenue wunterpana Jlebera u
uHTerpasia Pumana.

IIKC-1,

K,PK, T

JInHennbpIe
TOIIOJIOTHUYE-
CKHE U HOD-
MHPOBAHHBIE
MpOCTpaH-
CTBA.

JInHEHbIE TOMOJOIMYECKHE MPOCTPAHCTBA,
WHBApUAHTHOCTh OTKPBITOCTH MHOXECTBA
OTHOCHUTEIIbHO  OIEpanuidl  CIOXKEHUs |
YMHOXXEHHSI Ha CKaldp, MOMIOLIA0NINE
MHOECTBA, TOMOJIOTHSI KOHEUYHOMEPHOTO
OT/IEIMMOIO0 HOPMHUPOBAHHOTO IPOCTPAH-
CTBa; HOPMUPOBAHHBIE W EBKJIUIOBBI IMPO-
CTPaHCTBA, KaK JIMHEMHBIE TOMOJIOTMYECKUE
MPOCTPAHCTBA, TOMOJOTHUS KOHEUYHOMEPHBIX
HOPMHUPOBAHHBIX MPOCTPAHCTB, KpUTEPUH
HOPMHUPYEMOCTH JIMHEHHBIX TOMOJOTHUYE-
ckux mpoctpaHcTB (Teopema A.H. Kommo-
ropoBa); BBINYKJIblE U aOCOJIIOTHO BBIMYK-
JIbIe MHOKECTBA, MOJTYHOPMBI U (DyHKIIHOHAIT
MUHKOBCKOTO, JIOKQJIbHO BBIMYKIIBIE TPO-
CTPaHCTBA, BUJ €AMHUYHOIO I1apa B KOHEU-
HOMEPHOM HOPMHPOBAHHOM MPOCTPAHCTBE;
nemMMa Pucca o mouTu neprieHIuKymsipe, He-
KOMITAKTHOCTh €AMHUYHOTO IIapa B OECKO-
HEYHOMEPHOM HOPMHUPOBAaHHOM MPOCTpaH-
CTBE, HaJIMYHE ITOJTHOM CUETHOM CHCTEMBI B
cenapabeTbHOM OECKOHEYHOMEPHOM HOp-
MHPOBAHHOM IPOCTPAHCTBE; PSbl B HOPMU-
POBaHHBIX TPOCTPAHCTBAX H OaHAXOBBIX

[IKC-1,

K,PK, T




IPOCTPAHCTBAX, €BKIIMAOBBI U THIILOEPTOBBI
IIPOCTPAHCTBA, HAJIUYHME CUYETHOU OPTOHOD-
MHUpPOBAaHHOM IIOJIHOM CHCTEMBI B Celapa-
0eIbHOM OECKOHEYHOMEPHOM EBKJIUI0BOM
npoctpanctse; pan dypbe, 3KcTpeMaabHOE
CBOMCTBO YaCTHUYHBIX CyMM psga Dypee,
HEpaBEeHCTBO beccenss, cXoauMoOCTh psaa
®dypbe B ruab0€pTOBOM IIPOCTPAHCTBE, TEO-
pema Pucca-®umepa, paBeHctso Ilapcesa-
7151, 3AMKHYTbIE U TOTaJIbHbIE CUCTEMBI; KpU-
TepUil 3aMKHYTOCTH CHCTEMBbl B T'MIbOEpTO-
BOM IIPOCTPAHCTBE, HAIM4YUE He Ooiiee 4eM
CYETHOI'O0 OPTOHOPMHUPOBAHHOrO 0a3uca B
cernapaleNbHOM €BKJIMJ0BOM IIPOCTPAHCTBE,
OPTOTrOHAJILHOE JIONOJHEHHE, PAa3JIOKEHHE
THJIBOEPTOBOTO  MPOCTPAHCTBA B TMPAMYIO
CyMMY MOAIPOCTPAHCTB, CYIIECTBOBAHUE
OpPTOrOHAJIIBHOW IPOEKUMH Ha J1000e MOoJ-
IPOCTPAHCTBO B TUJIBOEPTOBOM IPOCTpPaH-
CTBE.

JInHennbpIe
onepaTopbl U
JIMHEHHBIE
(byHKIIMOHA-
JIbI B HOPMU-
POBaHHOM
MpOCTpaH-
CTBC.

Kpurepun HenpepsIBHOCTH JIMHEWHOI'O OIle-
paTopa B HOPMHPOBAaHHOM IIPOCTPAHCTBE,
HOpPMa JIMHEHHOTO OrPaHUYEHHOI0 OIEepPaTo-
pa, HOPMHPOBAaHHOE IPOCTPAHCTBO JIMHEM-
HBIX OIPAHWYEHHBIX OIEpaTOPOB, pPaBHO-
MepHasi U MOTOYEYHask CXOJUMOCTh, OaHaxo-
BOCTb HOPMHPOBAaHHOI'O IPOCTPAHCTBA JIH-
HEHHOI'0 OTPaHWYEHHOrO OIlepaTopa; MpPUH-
LU PaBHOMEPHOM OrpaHUYEHHOCTH (Teo-
pema banaxa-lllTeiinray3a) u ero cien-
CTBHs; COIPSKEHHOE IPOCTPAHCTBO, I€O-
METPUYECKUI CMBICII HOPMBI JINHEWHOTO He-
IOPEpBIBHOTO (YHKLMOHANA, COMNPSKEHHbIE

NpOCTpaHCTBA K [ p,C,CO U TUIHEOEPTOBBI

IIpOCTpaHCTBa; Teopema XaHa-banaxa o
IPOJOJDKEHUH JIMHEHHOro (yHKIHMOHANA |
€e CJIEJICTBUS, [JOIOJHAEMOCTh KOHEYHO-
MEpHBIX TOJMNPOCTPAHCTB, TEOPEMBbI OT[E-
JIUMOCTH  BBIITYKJIBIX MHOKCCTB, ciabas
CXO/JMMOCTh B HOPMHPOBAHHOM IPOCTpPaH-
CTBE, KpUTEpUH ci1aboil cX0IMMOCTH, cinadas

CXOAUMOCTb B l CBOMCTBa ci1abo CXoas-

0
IUXCA IOCIIEeN0BaTEILHOCTEH, ciadas |
cmabasi CXOJUMOCTH B COMPSHKEHHOM IIPO-
CTpaHCTBE, cjabas CeKBEHIMaJbHAs KOM-
MAKTHOCTh 3aMKHYTOTO IIIapa B COMpPSDKEH-
HOM TIPOCTPaHCTBE, Teopema Mas3sypa; co-
MPsDKEHHBIN omepaTop M €ro HOpMa, SKBH-
BAJICHTHOCTH HerepBIBHOCTI/I HHHeﬁHOFO
orepaTopa CEeKBEHIIMAIBHON CHIIbHO-CIA00M
u cnabo-ciiaboil HEMPEepPHIBHOCTH, IBAXKIIbI
COTIPSDKEHHBIA OmepaTop; OOpaTHBIN K JIH-
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HEHOMY OIIEpaToOpy, COOTHOLIEHUE HOPM
UCXOJIHOTO OIlepaTtopa U 0OpaTHOrO K HEMY,
Teopembl banaxa 00 OTKpbITOM OTOOpake-
HUM, O HENPEpHIBHOCTH OOpaTHOro omepa-
TOpa, O 3aMKHYTOM rpaduKe, 0 HEmpepbIB-
HOCTH OIl€paTopa IMPOEKTUPOBAHUS; JIEMMA O
TpoOiiKe, CBSI3b MEXIY sIpaMHd U oOpazamu
COINPSDKCHHBIX ONEPATOPOB; JOCTAaTOYHBIE
YCIIOBHS HENpPEpHIBHOW 0OpaTUMOCTH JIU-
HEIHOTO OrpaHMYEHHOTO omepaTopa, oopart-
HBIM OIlEpaTop K CONPSDHKEHHOMY; PE30JIb-
BEHTHOE MHOXECTBO, PE30JIbBEHTa U €€
IpPEJCTaBICHUE, CHEKTp U COOCTBEHHBIE
3HAUEHUs JIMHEWHOIO oIepaTropa, KOMIIaKT-
HOCTb CIIEKTpa JIMHEHHOIO OIPaHUYEHHOIO
orepaTopa, KOMIIaKTHbIE JIMHEHHBIE OIepa-
TOPBI, PAaBHOMEPHBIA IIpeledl KOMIIAKTHOIO
JMHEHHOro omeparopa, JA0CTaTOYHbIE YCIIO-
BUs KOMIIAKTHOCTH JIMHEHHBIX OIIEPATOPOB,
KOMIAKTHBIM JIMHEWHBIM omepaTtop B pe-
(JIeKCHBHBIX IPOCTPAHCTBAX, KOMIIAKTHOCTh
COIPSKEHHOI'O OlepaTopa K KOMIAKTHOMY
JauHeHoMy oneparopy (Teopema Lllaynepa),
TeopeMa O Pa3MEPHOCTH sJipa U 3aMKHYTO-
CTH oOpaza u oreparopa
(A— A1) (A — komnaxmuviii nunetinviiionepamop)
CIEKTP KOMIIAKTHOT'O JIMHEMHOIO OIepaTo-
pa; teopus Pucca-®umiepa (teopembl Open-
rojbma, MOHATHE 00 omepaTropa); KOMIaKT-
HBIE U CAaMOCOTPSKEHHbIE JIMHEHHBIE Onepa-
TOppl B T'HJIBOEPTOBOM  HPOCTPAHCTBE,
CHEKTpP  CaMOCOIPSKEHHOI0  JIMHEHMHOIo
OTPaHUYEHHOTO OIepaTopa B IMILOEPTOBOM
IPOCTPAHCTBE, HOPMa CaMOCOIPSKEHHOIO
JUHENHOIO OrpaHMYEHHOTO OIeparopa B
rIIbOEPTOBOM TPOCTPAHCTBE, CYIIECTBOBA-
HUE COOCTBEHHBIX 4YHCET y KOMIIAKTHOTO
CaMOCONPSKEHHOT0 JIMHEWHOTO OIeparopa,
teopema ['mnpbepra — llMmuara; ¢yHkImo-
HaJIbHOE MCUYUCIIEHHE CaMOCONPSIKEHHBIX
OIIepaTOpOB; NIPUBEACHUE OllEpaTopa K BUAY
YMHOXEHHUSI Ha (YHKIUIO; CHEKTpalibHas
TEOpeMa; HEOTPaHUUYEHHBIE CaMOCOIPSIKEH-
HBIE ONIEPATOPBI; IPUMEPHI.

WNHurerpais-
HBIE YpaBHE-
HUS.

WuTerpanbHbie ONepaTopsl B Cla;b] U L,[a;b]s
WX KOMIIAKTHOCTh; HWHTETPaJIbHBIC ypaBHE-
Husa @pearonbma u Bonbreppa, ycnoBus
Pa3penMMOCTH 3TUX YypPaBHEHHM, C)KHUMae-
MOCTh HEKOTPOM CTENEeHH HHTErpaIbHOTO
oneparopa BonbTeppa ¢ orpaHUYEeHHBIM S11-
pPOM; HCIOJIb30BaHUE TeopeMbl [ mnbbepra —
[[ImMuara mis HAXOXKACHUS PEIICHUNA HHTE-
TPAJIbHOTO YpaBHEHHUs, HAXOXKACHHE spa
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PE30JILBEHTHI K UHTETPAIbHOMY OIEpaTopy;
CBEJICHUEC WHTETPAJbHBIX YPaBHEHUH K CH-
CTeMe JTUHEHHBIX anreOpanyecKux ypaBHE-
HUN K OOBIKHOBEHHBIM AH(depeHIINATEHBIM
YpaBHEHUSIM.

[IpocTpan-
crBa Coboure-
Ba U 0000-
II[CHHbIE

byHKIHIH.

[Ipumenenue Teopembr ['mipbepra —
[IIMuaTa K pELIEHUIO YPAaBHEHUH B YaCTHBIX
pou3BOJHBIX, 3anavya Lltypma—JInyBumis,
teopeMa Jlakca—Musberpana u ee NnpuMeHe-
HUE K JI0Ka3aTeJIbCTBY Pa3peliiMOCTH ypaB-
HEHHMI B YaCTHBIX IMPOHM3BOJHBIX; MPOCTPAH-
ctBa CobOosieBa, xapakTepusamnusi 0000mEH-
HBIX MPOU3BOAHBIX, TEOpPEMa O KOMITAKTHOM
BIOKeHUH H,(a;b) B Cla;b]; MPOCTPAHCTBO
OCHOBHBIX (yHKIHUH D, mpuMepbl OCHOBHBIX
byHK1Mi, cpe3atoniye QyHKIUYU, MTIOTHOCTD
D(Q) B L,(Q), CXOOUMOCTb B IPOCTPAHCTBE
D, HenpepblBHOCTH omepaTopoB nudde-
PEHLIMPOBAHUS, YMHOXKECHUS W JIMHEHHOMU
3aMeHbl TmepeMeHoi B D ; MpOCTPaHCTBO
0000mIeHHBIX (QYHKIMH (pacrpeneseHuil)
D', perynspHsle U CHHTYJISPHBIE 0000IIEH-
HbIe (DYHKIIUHU, CXOJIMMOCTb B IPOCTPAHCTBE
D', wmenpepniBHOCTL omepaTopos audde-
PEHLIUPOBaHUs U YMHOXKEHHU (Ha OecKOHEeY-
Ho muddepennupyemyo ¢yHkimo) B D’;
npo0bsieMa YMHOKEHHUsI 0000IEHHBIX (PYHK-
nui, OeckoHeuHas nubdepeHIupyeMocTh
0000MIEHHBIX (YHKIUH, HATAYHE MEPBOOO-
pa3Hoil y 0000meHHbIX (yHKIUH, nudde-
peHIMaNbHble YpaBHeHHs B D’ ; TOKalbHbIE
cBOiicTBa 0000IIEHHBIX (YHKIUH, HOCUTEIb
000011eHHBIX (YHKIUH, CBEpTKa OCHOBHOU
1 00001IeHHON (YHKIIUNA, CBOWCTBA CBEPT-
K{; pyHAaMEHTallbHOE perieHue nuddepeH-
[IUAJTIFHOTO OTepaTopa B YAaCTHBIX MPOM3-
BOJIHBIX C ITOCTOSIHHBIMHM KO3 UIIEHTaMH;
npocTpaHcTBa S ObICTpO  yOBIBaroIIuX

ynkmuit u S’ MeaneHHO pacTymmMX pac-
npesesenuii, npoctpanctsa E u E’.

IIKC-1,

K,PK, T

DJeMeHThI
muddepen-
[IUAJIEHOTO
HWCYHCIICHHS B
JIMHEMHBIX
HOPMHPO-
BAaHHBIX TIPO-
CTpaHCTBaXx.

CunpHas (nmo @Ppemte) u crnabas (no I'ato)
muddepeHpyeMocts otobpakeHuii B ba-
HAaXOBOM IIPOCTPaHCTBE, AU(PEepeHIInabl
Opewre u I'ato, cBsA3b MeXAYy CWIBHOU H
cnaboit muddepeHpyeMocThIO, GopMyia
KOHEYHBIX  IpHpalleHui; Heo0Xoaumoe
YCIOBHE JIOKAIBHOTO OJKCTpEMyMa Belle-
CTBEHHOH muddepeHuupyemMon (QyHKIUU B
baHaxoBOM MpPOCTpaHCTBE, KIIACCHYECKUE
3aJa4d BapUAIMOHHOTO HCYHCIICHUS; ypaB-
HeHue Oiepa; MOJWIMHEWHbIE OTOoOpaxke-
HUS, TUQQPepeHIMpPyeMOCTh, MPOU3BOIHbIE
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u jaupdepeHInanbl  BBICIIUX — MOPSIKOB
oToOpakeHHil B baHaxoBOM MpOCTpaHCTRBE,
CUMMETPUYHOCTH OIlepaTopa BTOPOU MPOH3-
BoAHOW, ¢opmyna Teisopa, mocTaTOYHBIE
YCIIOBUSL CTPOTOro JOKAJIBHOIO 3KCTpEMyMa
BEIIECTBCHHOU auddepeHmpyeMon QpyHK-
M B baHaXxOBOM MpPOCTPaHCTBE, yCIOBHSA
Jlexanapa u SkoOu; Teopema O HESIBHOU
(yHKLIMHU, YCIOBHBIM SKCTPEMyM Belle-
CTBeHHOH muddepeHunpyeMord (yHKIUU B
banaxoBoM mpocTpaHCTBE U METOJl MHOXH-

tesier Jlarpanxa.

B epaghe 5 npueoosmcs nnanupyemvie chopmuvt mexyweeo konmpons: koanoxeuym (K), pyoesicnoiii

koumpons (PK), mecmuposanue (T).

Taobnuya 2. Cmpykmypa oucyuniunsl

OO61as TpyA0€MKOCTh TUCHUIUIHHBI COCTaBisieT 4 3aueTHble enuHulbl (144 yacoB)

Bua padorsl

TpynoémMKocTb, Yachl

6 cemecTp Bcero:

OO0mas Tpya10éMKOCTh (B 4acax) 144 144
Konrakrhasi pa6ora (B yacax): 60 60
Jlexumnm (JI) 30 30
[Ipaktuueckue 3ansatus (I113) 30 30
CamocrosiTesbHasa padora (B 4acax), B 84 84
TOM 4YHcJie KOHTAKTHasi padoTa:

Kontponbnas padota (K) 6 6
CaMocTosATENbHOE U3YUYEHUE PA3IEIOB 69 69

Kypcogas pabora (KP) He mpeagycmotpena He nmpexycmo-
TpeHa

Kypcosoii npoexT (KIT) He npenycmotrpen He npenycmo-
TpeH

[lonroroBka M MNPOXOXKIEHUE MPOMEXKY- 9 9

TOYHOM aTTeCTaluu

Bua npoMekyTo4HOM aTTecTalnu 3auér 3auér
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Tabnauua 3. Jlekyuonmsle 3aHamun

Tema

Beenenue. Bo3HukHOBEHHE (DYHKIIMOHAIBHOTO aHAIN3a, KAK CAMOCTOATENILHOTO pa3ziena Mare-
MaTuku. CoBpeMeHHOE pa3BUTHE (PYHKIIMOHAILHOIO aHAJIN3a U €0 CBSI3b C JPYTUMH 00JacTsI-
MU MaTeMaTuku. [{ens u 3a0auu uzyyenus memul — PaCKpbITh OCHOBHBIE IIOHSITHS TEOPUH
(YHKLIMOHAJIBHOTO aHAJIM3A.

MuoxectBa. Anredpa MHOKeCTB. CUeTHBIE MHOKECTBA U MHOKECTBA MOUIHOCTH KOHTHHYYMa.
OyHKIMOHANbHAST 3aBUCUMOCTb. [IpocTpancTBo. YHopsaoueHHOCTh. [ens u 3adauu uzyueHus
membl — NMPUMEHUTb OCHOBBI aJIreOpbl MHOXECTB K CUETHBIM MHOXECTBAM, BBECTHU IIOHSATHE
IIPOCTPAHCTBA.

Cucrtembl MHOXKeCTB. CHCTEMBI MHOXECTB U OTOOpaskeHHs. KoJbllo MHOECTB, MOJIYKOJIBIO
MHOECTB. O — anredpa MHOXECTB. [lenb u 3a0auu uzyuenus memsbl — U3y4eHUE CUCTEM MHO-

KECTB U UX 0TO6p8.)K€HPII>i, BBeJieHUue O — anre6pbl MHOXKECTB.

Merpuyeckue npocrtpancrsa. lIlpumepsl. HepaBencrBa I'enbaepa 1 Munkosckoro. [lens u 3a-
o0auu u3yyeHus memvl — BBEJICHHE MOHATHS METPUYECKOro MPOCTPAHCTBA, CBOWCTB U METPHUK
OCHOBHBIX IIPOCTPAHCTB.

HenpeppiBHble 0TOOpa)K€HUS METpPUUYECKUX MTpocTpaHCcTB. IlpenenbHble TOYKH. 3aMbIKaHUE.
[TnotHeie MHOXkecTBa. OTKPBITBIE U 3aMKHYTble MHOXeECTBa. [lens, 3a0auu usyuenus membvl —
MOHSTHSI HETIPEPHIBHOTO OTOOPAKEHUS MPEJICIbHBIX TOUEK, OTKPHITHIX M 3aMKHYTBIX MHOKECTB.

[InoTHBIE METpUYECKUE NMPOCTPaHCTBA. TeopeMbl O BIOKEHHBIX H1apax u bapa. Lenv u 3adauu
U3yyeHus memvl — BBEACHUS IMOHATHSA IUIOTHOTO MHOXECTBA M €ro NMpUMEHEHHE B (PYHKIUO-
HAJIbHOM aHaJu3e.

[TpuHIMI CX)KUMAKOLTUX OTOOpaXKeHUH U ero mpuMeHenue. MuTerpaibubie ypaBHeHus BosiabTep-
pa u ®penronsma. Llenv u 3a0auu uzyuenuss memsvl — NPUHIUI COKUMAIOIIUX OTOOpaKEHUN U
€ro NpUMEHEHHUE MPU PEIICHUN UHTETPaJIbHbIX YPABHEHHIA.

Tononornueckne npocrtpaHcTBa. KoMIakTHOCTh B METpUYECKUX IpocTpaHcTBax. Kommakt-
HOCTb U TIOJIHASL OTPAaHUYEHHOCTh. [lenb u 3a0auu usyuenus memvl — BBEJCHUE TOHATUS KOM-
HAKTHOCTH U MOJHON OTPaHUYEHHOCTH. Jl0Ka3aTeIbCTBO OCHOBHBIX TEOPEM.

Teopus Mepsl. BHemHsAa Mepa. [Iponomkenre Mepsl ¢ MOJIYKOJIbIIAa HAa MPOXO0KICHHOE KOJIBIIO.
Teopema Jlebera o nmpopomkeHun Mepsl. Llenv u 3a0auu uzyuenus memvl — BBEICHUE MOHATUSA
MepbI ¥ TeopeMbl Jlebera o mpoJoJIKEHUH MEpHI.

10

Wzmepumsbie ¢pyHkiuu. OmnpenenaeHne U OCHOBHBIE CBOMCTBA. CXOIMMOCTh MOUYTH BCIOAY. Teo-
pema Eroposa JI.®d. CxogumocTs 1o mepe. Llenv u 3a0auu uzyyenus memvl — BBEICHUE TTOHIATHS
M3MEPUMBIX (YHKIIUI, UX CBOWCTBA, MPUMEHEHHUE.

11

Nurerpan Jlebera. OcHoBHBIE cBOMCTBa. Teopema 00 abCOMIOTHON HEMPEPHIBHOCTH MHTErpasia
JleGera. Llenv u 3a0auu uzyuenus memol — n3ydeHue uHrerpana Jlebera u ero cBoiicts. /lokasa-
TEJTHLCTBO TEOPEMBI 00 aOCOIIOTHON HENIPEPHIBHOCTH MHTErpasia Jlebera.

12

[TpenenpHbIi nepexox noj 3HakoM uHTerpana Jledera. Teopemsr JleOera, Jlesu, ®@aty. CpaBHe-
Hue uHTerpana Jlebera u Pumana. [Jens u 3a0auu uzyuenus memol — NPEACIbHBIA MEPEXO/I TIO]T
3HaKOM MHTerpaia Jlebera u ero npuMeHHeHHe, cpaBHeHUe HHTerpana Jlebera u Pumana.

13

Henpenenbublit unTerpan JleGera. @yHKIMM ¢ OrpaHU4YEeHHBIM U3MeHeHneM. Teopema Panona —
Huxonuma. [enwv, 3a0auu uzyuenus memvl — NOHATHE PYHKIIUHN C OTPAaHUYEHHBIM H3MEHEHHEM.

14

Nuterpan Ctunbreca. Mepa Ctunbreca. [Ipssmoe npoussenenue mep. Teopema Oybuna. [fens u
3a0auu uzyuenus memol —Mepa CTuibTeca U IpsiMoe MpousBeieHne Mep. Jloka3arenbeTBO Teo-
pembl DyOuHa.

15

JluHeitHple TPOCTpaHCTBA Ha (YHKIMOHATBI. baHaXOBBI MpocTpaHCTBa. EBKIMIOBBI MIPOCTpaH-
ctBa. [lenv u 3a0auu uzyueHus memwvl — BBEICHUE TTOHATHS JTMHEHHBIX MPOCTPAHCTB, baHaxOBBIX
1 EBKINIOBBIX.

16

JInHeiinbie OIepaTopbl HCHPCPBLIBHOCTh U OIrPAHUYCHHOCTD. HopMa oreparopa. CYMMa " 1Ipo-
HN3BCIACHUC OIICPATOPOB. l[eﬂb u 3a0aqu usyuenust memovl — BBCACHUC IMOHATHA HOPMbBI U HOPMHU-
POBAHHBIX TPOCTPAHCTB.
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17

Ob6parnbie omneparopsl. Teopembl 00 oOpaTHOM omeparope. CrnekTp oneparopa. Pe3onbBeHTa.
Lenv u 3a0auu uzyuenus memwvl — BBeJIEHUE MOHATHS OOPATHOTO OMepaTopa, CIEKTPa U pe30ib-
BEHTHI s1/Ipa.

18

ConpspkeHHOe TPOCTpaHCTBO. PeduiekcuBHble mpocTpaHcTBa. CuilbHAsl TOIMOJIOTHUSL B COMpSI-
YKEHHOM IPOCTPAHCTBE. [lenv u 3a0auu uzyuenus memvl — ONPENEICHUS OHATUN CONPSIKEHHO-
ro U peIeKCUBHOTO MPOCTPAHCTB.

19

Conpspxkennble onepatopbl. CONpsDKEHHBIN onepaTop B €BKIMAOBOM IpocTpaHcTBe. Camoco-
HPsKEHHBIE OIIEpaTOpbl. Y HUTAPHBIE OIIEPATOPBI.

KomnakrtHbie oneparopsl. OnpenesneHne u npuMepbl KOMIAKTHBIX oneparopoB. CoOCTBEHHbIE
3HA4YEHUs1 KOMIIAKTHOIO oneparopa. [lenv u 3a0ayu u3yuenus memvl — OCHOBHbIE OIEPaTOpPhI B
EBKIIMI0BOM IPOCTPAHCTBE M MX IPUIIOKEHUSI.

20

[Tonsitue 06 muaekce. Teopema @pearonpma. [Ipumepsr ucnonb3oBaHuss Teopembl Opearosnnb-
ma: 3anava Hltypma-JInyBuiis, Teopus MoTeHIana, nHAEKC JuQepeHIHaIbHOro onepaTopa.
Pacmupenue noustus Gynakmuu. [IpocTtpancTBo oCHOBHBIX GyHKIMHA. O000IIEHHBIE (PYHKITUH.
JeiictBust Hag 0000mIeHHBIMUA QYHKUUAMU. []ensb u 3a0auu usyyeHuss memsl — BBEIACHUE TOHS-
THS cCOOCTBEHHBIX PpyHKIMi. 3anaya [lItypma-JInyBumns.

21

Huddepennmansapie ypaBHEeHHS B Kiacce 0000meHHbIX (yHkimid. KomruiekcHbie 00001meH-
Hble QYHKIIUHU, 0000IIEeHHbIE PYHKIIUU HA OKPYKHOCTH.

['unp6epToBo mpoctpancTBo. CkansipHoe npousBenenue. Hepasenctso Komm— byHsikoBckoro—
[Bapua. [fers u 3adauu usyyenus memsi — BBEACHHE MOHITHUS 0000IEHHONW (YHKIIMH U JIeH-
CTBUS HaJl HUMH.

22

OproronansHble cucteMsl. HepaBenctBo beccens. baszucel. I'mibbeproBa paszpemumocts. Teo-
pema 00 nzomopduzme. OproronansHoe nononHenne. OOmui BUA TMHEHHOTO (QyHKIIMOHATIA.
Crniextp DpMmHTOBa M yHUTapHOTro onepartopa. Teopema ['mabbepra 0 KOMIAKTHBIX SPMUTOBBIX
omnepatopax. [lenv u 3a0ayu usyuenus memvl — BBEAEHHE MOHATHS YHUTApHOTO omeparopa u
€ro NpuMeHEHHE.

23

Psanp1 @ypee. JlocTaTrounble yeinoBus cXoquMocTh pana Oypee B ToUke. Y CIOBUS paBHOMEPHOM
cxonumoctu psaa Dypee. Murerpan @ypre. OcHoBHas Teopema. MHrterpan @yppe B KOM-
TieKcHoU opme. [lens u 3a0auu uzyuenus memvl — U3y4eHue psiioB Oypre.

24

[TpeoOpazoBanue @ypne u Gpopmyna odpamieHuss. OCHOBHBIE CBOMCTBA MpeodpazoBanus Dypre.
Cgeptka ¢ynkiuu. [IpeodpazoBanne dypre B MPOCTPAHCTBO L2 (— 00, oo). [IpeobpazoBanue

Jlaninaca. Onpenenenue U OCHOBHbIE cBoicTBa. [IpuMenenue mpeodpazoBanus Jlamnaca. Ilpe-
obpazoBanmne @ypre 00001IeHHBIX QyHKIUN. [[env u 3a0auu usyuenuss memvl — TPUMEHEHUE

npeobpazosanuii Pypre u Jlamiaca B mpocTpaHCTBO L2 (— 00, oo).

25

Jluneiinble UHTErpaibHble YpaBHeHUs. OCHOBHbBIE OIpe/eleHusl. 3aJaul, IPUBOASIINE K UHTE-
rpaJIbHBIM ypaBHeHUsAM. MHTerpaneHbiil oneparop @penrojsbma. YpaBHEHUS ¢ CUMMETpHUYE-
ckuM siapom.Teopembr @pearonsma ans obmiero ciayyas ypaBHeHus: @penronsma. MHTErpans-
HbI€ YpaBHEHHUS C SAPOM, UMEIOIUM ClIa0yI0 0COOEHHOCTh. XapaKkTep pelIeHNs HHTETPaIbHOTO
ypaBHeHUs. []env u 3a0auu usyyenus memvl — WHTETPAIbHBIC YPaBHEHHS W 3a/a4d MPUBOAS-
1I1€E K HUM.

26

VpaBuenus Bonbreppa. MHTerpanbHble ypaBHEHUs, cojaepxaumue napamerp. Meron ®Ppen-
roibma. JuddepennupoBanre B TuHEHHbIX npocTpaHcTBax. CunbHbld auddepennunan. Cna-
ownit muddepentman. Juddepennupyemoie pynkiumonansl. @opmyna Teitnopa. Teopema o He-
SBHOM (DYHKLMHU U HEKOTOphIe ee mpuMeHeHHs. Bropoil ¢pynkumonan. JfocraTodHble ycloBUs
sKcTpeMyMa (GpyHKIMOHaNa. [lens u 3a0ayu uzyyeHus memovl — UHTETpAJIbHbIE YPaBHEHUS U Me-
TOJIbI MX PELICHMUS.
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Taonuuya 4. llpakmuueckue 3anamusn

Ne Tema
1 | Anre6pa mHOXecTB. CuéTHBIE MHOKECTBA. MOITHOCTH MHOXKECTBA.
DyHKIHOHAIbHAS 3aBUCUMOCTB. [IpocTpancTBO. YIOPSAO0UYEHHOCTD.
2 | Merpuueckue npoctpanctBa. HepaBenctso I'enbnepa—Munkosckoro. Cxonumocts. [losnHoTa.
3 | HenpepbiBHbIE OTOOpa)K€HUSI METPUUECKUX MpocTpaHcTB. IlpenenbHble TOYKU. 3aMblKaHUE.
ITnoTHele MHOXKECTBA. OTKPBITHIE U 3aMKHYThIE MHOKECTBA.
4 | ITpuHIMIT CKUMAIOIIHUX OTOOpaXKeHUH U ero nmpuMeHeHus. MiuTerpanbHbie ypaBHeHUs1 BombTeppa
u @penrosbma.
KomnakTHble MHOKECTBAa B METPUUYECKUX ITPOCTPAHCTBAX.
6 | Teopust mepsl. Baemnsis mepa. Teopema JlebGera o mpo10/KeHUH MEPHI.
N3mepumsbie pynkiun. OmnpeneseHne 1 OCHOBHBIE cBOiicTBa. CXOIUMOCTh NOYTH Bcroxy. Cxo-
JUMOCTB IO Mepe.
7 | Nurerpan Jlebera. OcHoBHbIe cBoiicTBa. CpaBHeHue uHTerpana Jlebera m Pumana. Heompene-
JIeHHBIN uHTEeTpan Jlebera.
8 | HopmupoBannbie u banaxoBsl IpocTpaHCTBA.
9 | Jluneiinsle onepatopsl. HenpepreiBHOCTh U orpannyeHHOCTh. HopMa onepatopa. Cymma u npo-
u3BeJsieHue oneparopos. IIpocTpaHCcTBO IMHEHHBIX OTpaHUYEHHBIX ONIEPATOPOB.
10 | O6patusie onepaTopsl. CriekTp onepaTtopa. Pe3onbBeHTa.
11 | ConpsixkeHHOE TPOCTPaHCTBO. PediekcCuBHOE MPOCTPaHCTBO.
CornpsiKEHHbIE ONepaTOPHI.
12 | KomnaktHele omneparopbl. Onpenenenus u npumepbl. COOCTBEHHBbIE 3HAUYEHHUS KOMIIAKTHOIO
omneparopa.
13 | [Nonsitme 06 muaekce. Teopema @penronbema. 3anada llrypma-Jlnyswmsa. Uaaekc muddepen-
1[MAJILHOTO ONEepaTopa.
14 | O606mmennbie Gpyakimu. JleiictBus Hax 00o0meHHBIMU QyHKIHIMH. JIY B Kitacce 0000MEHHBIX
byHKIHIA.
15 | I'mnb6eproBbl npocTpancTBa. CamoconpsbkeHHbIe onepaTopbl. CIEKTp CaMOCOMNPSKEHHOTO Orle-
paTopa.
16 | Paner @ypse. JlocTaTouHble yciaoBUs cxoqumocTu pana @ypee B Touke. Y cI0BHUs paBHOMEPHOU
cxogumoctu psiia Dypoe. Unterpan @ypee. MHTerpanbuple npeodpa3oBaHusl.
17 | NnTerpanbHble ypaBHeHUs Bonbreppa. VHTerpanbHble ypaBHEHHUs, coAepKalunue napamerp. Me-
tox ®pearonpMma.
18 | MnTerpanbuble ypaBHeHus OpenronsMa. Pe3osbBeHTa HHTETpAIbHOTO ypaBHEHUsI Ppearonbma.
19 | DnemenTsl quddepeHraIbHOr0 HcurcaeHuss baHaxoBBIX MPOCTPAHCTB.
20 | Teopembl O HesiBHOW (yHKuMH. Btopoit dyHkuoHan. JlocTaTodHbIE YCIOBHS 3KCTpeMyMma
(G yHKIMOHAA.
Taénuuya 5. Jlabopamopmusie pabomot — He npPedyCMompeHsl
Taoauya 6. CamocmoamenvHnoe usyuenue pa3z0eios OUCUUnIUHbL
Ne
u/n Bonpochbl, BBIHOCHMBbIE HA CAMOCTOSITEIbHOE H3YYeHHe

MeTtpuueckue npoCTpaHCTBa:
kputepuit npeakommnaktHoctd B C [a,b] us C (X ) , e X —KOMITaKTHOE METPHYECKOE

MIPOCTPAHCTBO (TeopeMbl Apiiena u Apiiena-AcCKOoIn); HEPEPHIBHBIE U PABHOMEPHO HEMpe-
pPBIBHBIE OTOOpaXEHUSI METPUUECKHX MPOCTPAHCTB, CKUMAIOIINE OTOOPAKEHUSI U TeopeMa
banaxa o cxxumaromielr 0ToOpaxxKeHuH.
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2. Tononoruyeckoe MpoCTPaHCTBO:
pa3Hble BHJIbl KOMITAKTHOCTH, KPUTEPHUIl KOMIIAKTHOCTH, CBA3aHHBIN C LIEHTPUPOBAHHBIMU

MHOXCECTBaMH.

3. | pan Dypee, HepaBeHcTBO beccens, cxonumocts paga Pypre B rHIIBOEPTOBOM MPOCTPAHCTBE,
teopema Pucca-®Duiepa.

4. | Jlunelinple onepaTopsl U JIMHEHHbIE (PYHKIIMOHAIBI B HOPMUPOBAHHOM IIPOCTPAHCTBE:

CHEKTpP CaMOCOIPSKEHHOI'0 JUMHEHHOI0 OTPAaHUYEHHOTO ONeparopa B T'MJIbOEPTOBOM IMPO-
CTpaHCTBE, HOPMa CaMOCOIPSHKEHHOTO JIMHEHHOTr0 OrpaHMYEeHHOTO orepaTopa B THILOepTO-
BOM IIPOCTPAHCTBE, CYIIECTBOBAHUE COOCTBEHHBIX YHCEIN Y KOMITAKTHOTO CAMOCOIIPSKEHHO-
r'o JUHEHHOTO omneparopa, Teopema I uinpbepra — [lImuara.

5. | UnTerpanbHble ypaBHEHUS:
CBEJICHUEC MHTETPAbHBIX YPAaBHEHUI K CHCTEME JIMHEHHBIX alreOpanyecKuX ypaBHEHHH K
OOBIKHOBEHHBIM NI ((hepeHITHaIbHBIM YPAaBHEHUSIM.

6. [IpoctpanctBa CoboseBa u 06001IeHHBIC (DYHKITUH:
npoctpancTBa CoOoJeBa, XapakTepusanus OO0OOIIEHHBIX MPOM3BOIHBIX, TEOpeMa O KOM-

TNIaKTHOM BIIOXKEHUH H (a;b) B C[a;b]-

7. OnemeHTsl U (HEPeHINATEHOTO HCYUCICHUS B JIMHEHHBIX HOPMHPOBAaHHBIX MPOCTpPaH-
CTBax:

JOCTATOYHBIE YCIOBHUS CTPOTOr0O JIOKATBHOTO SKCTPEMyMa BELIECTBEHHON nuddepeHuupye-
Mol GyHkmu B banaxoBom mpoctpancTse, ycnoBus Jlexanapa u SIkoou.

5. OueHouyHble MaTePUAIBI A/l TEKYIIET0 U PY0e:KHOIr0 KOHTPOJIS YCIIeBaeMOCTH 1
NMPOMEKYTOYHOM aTTecTallun

OneHouHble MaTepUaibl MpeIHa3HAYEHBI JJI YCTAaHOBJICHUS COOTBETCTBHUSL YPOBHS MOATOTOB-
Ku oOydarommxcs TpeOoBaHusaM @DenepalibHBIX TOCYIapCTBECHHBIX OOPa30BaTEIbHBIX CTAHIAPTOB
Boiciiero oopazosanus (OPI'OC BO). Ouenounsie Matepuainsl (OM) SBISIIOTCS IIEHTPAIbHBIM 3BEHOM
CHCTEMBI OLIEHKH Ka4eCTBa OCBOCHUS O0ydaromumcs qucuuiuinabl. Llensio paspabotku OM mo aumc-
LUIUTMHE SBJSIETCS OLIEHKA 3HAHWM, YMEHHM, HABBIKOB M YPOBHSI OCBOCHHsI OOY4YarOIIUMUCS KOMIIE-
TEHIIUH TUCIUTUIHHEIL.

OM AuCUMITTUHBI ABISETCS COCTABHOM YacThI0 paboyeil mporpaMMbl JUCHUIUIMHEBL. JTO — oye-
HOYHble Cpeocmed, KOHMPOIbHO-USMEPUMENbHbIE U Memooudeckue mMamepuanst, NpeaHa3HaueHHbIE
JUIS OTIpefieNieHUs] KayecTBa pe3yibTaToOB OOy4YeHHUS W YPOBHS CHOPMHUPOBAHHOCTH KOMILIEKTALIUN
00yJaronuxcs B X0/Ie¢ OCBOCHHS TUCIUTUIUHBI.

OrneHouHbIe cpenicTBa GOPMUPYETCS HA OCHOBE KIIFOUEBBIX NPUHYUNOE OYEHUBAHUSA!

- BAIMTHOCTh — OOBEKTHI OIICHKHU JIOJIKHBI COOTBETCTBOBATDH IMOCTABJIEHHBIM IIEJISIM OO yUCHHUS;

- HaAEKHOCTh — MPU OLIEHUBAHUU JOCTHKEHUI 00ydaromuxcs JOHKHBI HCIIOIb30BAThCS €U~
HOOOpAa3HBIC CTAHIAPTHI U KPUTEPHUH;

- pa3BHBAIOIIETO XapakTepa — (PUKCAIUs MEPCOHANBHBIX JOCTHKEHHH 00YyJaroImuXCcs U Mpe/l-
roJIaraéMble MEPOTIPHUSATHUS 110 YAYUIIEHUIO Pe3yIbTaTOB;

- CBOEBPEMEHHOCTh — MOJICpKaHHEe 0OpaTHOM CBSI3U C O0YYAIOUIMMHUCS MPU OCBOCHUHU yuel-
HBIX MaTepUaJIOB.

®opMupoBaHUE OLIEHOYHBIX CPEJCTB AUCIUILTNHBI TPOXOIUT CIAEAYIOIINE 2/Manyl.

- (hopmupyercs cuctema mokasaresied, XapaKTepU3YIOIIUX COCTOSIHUE U JUHAMHUKY Pa3BUTHS
KOMITETEHITNI 00YJaroIIUXCsl U BBITYCKHUKOB;

- ONPEIENSFOTCS OIEHOYHBIE CPECTBA M MPOLIEAYPhl OLICHUBAHUS 3HAHWUN, YMEHUH, HABBIKOB,
OBJIAJICHUS] KOMIIETEHITUSMU 00YyUaIOIIUXCSI.

YcTHBINM onpoc yueOHOW MPOBOJUTCS C IIENBI0 BBISIBICHUS M 3aKPETUICHHUS MOJYYCHHBIX 3Ha-
HHUI 1 YMEHUU, ONIPEAEICHUS YPOBHS MOJTOTOBIEHHOCTH K U3YYEHUIO HOBOH TEMBI.

KomnokBuym mnpenycMaTpuBaeT pa3BEPHYTOE M3JO0KEHHE [0 ONpPeNeEHHOMY BOIPOCY,
OCHOBAaHHOE Ha TPUBJICUCHUU TEOPETUUYECKOTO MaTepHasia C IEJbI0 aKTUBU3AIIUU CAMOCTOSTEIhHON
paboTel oOyyaromierocsi mo u3ydeHUro marepuana. OH MO3BOJSET OIEHUTh yYMEHHUs CTYACHTOB
CaMOCTOATENIbHO paboTaTh ¢ Y4eOHBIM M HAyYHBIM MaTEpPHaJIOM, BBISIBUTH OOBEM TOJYUYECHHBIX
3HAHUU, TOTYYEHHBIX HA 3aHITHIX, a TAK)KE MTyTEM CaMOCTOSTENIbHON paOOTHI.
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KomnbroTepHoe TecTUpOBaHHUE MPOBOAUTCS JUISl 3aKPEIUICHUS] M NIPOBEPKU 3HAHUN, YMEHUH U
HaBBIKOB C IPUMEHEHHEM TEXHUYECKUX CPEJICTB.

KoHeuHbIMU pe3ysbTaTaMKU OCBOEHHS MPOrPaMMBbl JUCLMIIIMHBI SABISAIOTCA CHOPMHUPOBAHHBIE
KOTHUTHBHBIE JIECKPHUIITOPBI «3HATHY, «YMETh», «BIAJIETh», PACIUCAHHBIC MO OTAEIHHBIM KOMIIETECH-
M. opMupoBaHe 3TUX JAECKPUIITOPOB MPOUCXOJUT B TEUECHHE BCErO CEMECTpa 10 3TanaM B paMm-
Kax pa3jIMyHOro BU/IA 3HAHUH U CAMOCTOSITEIbHON PaOOTHI.

B xone u3ydeHus AUCHUIUIMHBI NPEAYCMATPUBAIOTCS MeEKYWull KOHMPOlb, PYOe’CHbld KOH-
MPOb U NPOMEICYMOUHAS AMMECMAYUS.

Konmponvhvie meponpuamus no oucyuniune IpoBOIATCS B cooTBeTcTBUU ¢ [losoxeHueMm o
0ayuIbHO-peUTHHIOBOM cucteme arrectauuu cryaeHToB KbI'Y (19.01.2016r.). Onenka ycrneBaeMoCTH
CTY/IEHTOB OCYILECTBJIAETCS B XOJI€ TEKYLIEro U pyOeKHOTr0 KOHTPOJIS, a TAK)KE MPOMEXKYTOUHOH at-
TECTaIUH.

5.1. OneHo4HbIe MATEPHUAJIBI JJISl TEKYILIEr0 KOHTPOJIS

Texywuii konmpoab 3HaHUW, YMEHUN W BIIAJICHUN 10 JUCIUIIIMHE OCYIIECTBIsETCS B (hopme
YCTHOTO WJIM TUCBMEHHOI'O OMpOCa Ha JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHUAX, a TAKXKE B XOJI€ MPO-
BEJICHUS CAMOCTOATEIbHON PabOThI CTYJCHTOB.

Llenv mexkywezo KoHmposia — OLEHKA Pe3yIbTaTOB pabOTHl B CEMECTPE M OOECIIEYeHHE CBOE-
BPEMEHHOW 00paTHOMW CBSI3M, A7l KOPPEKIUU 00YUEeHHsI, aKTUBU3AIUU CAMOCTOSITENILHOM paboThl 00Y-
qarorierocss. OObEKTOM TEKYIIETO KOHTPOJIS SBIISIOTCS KOHKPETU3HPOBAHHBIE PE3yJIbTaThl 00yUeHUs
(yueOHbIe TOCTHIKEHUS) 110 TUCHUTUIHHE.

Texywuit KOHmMpob yCIIEBAGMOCTH O00ECIICYMBACT OICHUBAHUE XO0JIa OCBOCHUS JTUCIUTUTHHBI
«DYHKIIMOHANBHBIN aHAIKM3» M BKJIIOYAET: OTBETHI Ha TEOPETHUECKHUE BOMPOCHl Ha MPAKTUYECKOM 3a-
HSATHH, PEIICHUE MPAKTUICCKUX 3a/1a4 M BBITIOJIHEHUE 3aJJaHI HA TPAKTUICCKUX 3aHATHAX, CAMOCTO S~
TEJIbHOE BBITIOJIHEHUE WHANBUAYAIbHBIX JIOMAIIHUX 33JJaHUI C OTYETOM (3aIUTOM) B YCTAaHOBIICHHBIN
CPOK.

OrneHka KavecTBa MOATOTOBKM HA OCHOBAHMHU BBIMOJIHEHHBIX 3a/IaHUN BEJETCS IMpernojaBaTe-
neM (¢ 00CyXIeHHEM Pe3yabTaToB), OAJUTEI HAYMCISIOTCS B 3aBUCHMOCTH OT CJIOKHOCTH M KadecTBa
BBITIOJTHEHUS 3aaHMUS.

5.1.1. Bonpocwet no memam oucyunaunvl « OyHKUUOHAIbHbLIL AHAIU3Y
(konmponupyemvie komnemenyuu IIKC-1)

Tema 1. BBeaeHue 0OCHOBHBIX NOHATHI QYHKIMOHAIBHOI0 aHAIU3A.

lleflb u 3a0a4u uszyuenust memvl — paCKpbITb OCHOBHBIC ITOHATUSA TCOPHUU q)yHKIII/IOHaIII)HOFO aHaJInu-
3a. AKCHOMBI MCTPUYICCKOT'O IMTPOCTPAHCTBA.

1. Bo3HukHOBeHHE (DYHKIIMOHATFHOTO aHATN3a KaK CaMOCTOSTEIHHOTO pa3/iesia MaTeMaTHKH.

2. CoBpeMeHHOe pa3BuTHE (HYHKIIMOHATBFHOTO aHAIU3a U €ro CBSI3b C APYTUMHU 00JIacTAMH MaTeMa-
TUKH.

3. MHoxecTBa, anredpa MHOKECTB.

4. CueTHbIE MHOKECTBA U MHOXKECTBA MOIITHOCTH KOHTHHYYMA.

Tema 2. MeTpuyeckue npocTpaHcTBA.

Heﬂb u 3a0ayu uszyuyenust memsvl — BBCACHUC ITOHATUA METPUUCCKOI'O IMPOCTPAHCTBA, CBOICTB U MET-
PUK OCHOBHBIX ITPOCTPAHCTB.

1. MeTpukn B KOHKpETHBHIX IpocTpaHcTBax (mpocrpanctsa C [a;b], C (k)[a;b], Lp [a;b] ),

HepaBeHcTBa ['enbaepa, Komu-byHskoBckoro, MUHKOBCKOTO.
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OKBUBaJEHTHbIE METPUKH; TIOJHbIE METPUUECKHUE MPOCTPAHCTBA, KPUTEPHIl IOJHOTHI (Teopema
O BIIO’KEHHBIX, 3AMKHYTBIX M CTATHBAIOIIMXCS IIapax).

Teopema bapa, Teopema 0 MOMOIHEHUH, KOMITAKTHOCTh M CEKBEHIIMAIbHAS KOMIAKTHOCTb.
DKBUBaJICHTHOCTh CYETHOW M CEKBEHIIMAIBLHOW KOMIIAKTHOCTH, HEOOXOAMMBIE YCIOBUS KOM-
MaKTHOCTH (3aMKHYTOCTb, MOJHOTA, OTPAaHUYEHHOCTb), BIOJHE OrpPAaHUYCHHBIE MHOXKECTBA U
KpUTEpH KOMIIAKTHOCTH Xaycaopda.

Kpurepuii npeakomnaktaoctd B C [a,b] us C (X ) , e X —KOMITAKTHOE METPUYECKOE

MPOCTPAHCTBO (TeopeMbl Apiiena u Apuena - ACKoJu ).
HenpepbiBHBIEC 1 pABHOMEPHO HEMPEPBIBHBIE OTOOPAXKECHUSI METPUYECKUX MTPOCTPAHCTB.
Cxumarorue oToopakeHus: 1 Teopema banaxa o cxxumaromieid 0ToOpaKeHHH.

Tema 3. Tonosiornyeckue NpoCcTpaHCTBA.

Lenv u 3a0auu uzyuenus memsl — BBEACHUS MOHATHUS TUIOTHOTO MHOXKECTBA M €r0 NMPUMEHEHHE B
(GYHKIIMOHATILHOM aHaJIH3e.

1. IToHsiTHE O TOMOJIOTUYECKOM MTPOCTpaHCTBE. OCHOBHBIE TIOHATHS TOIOJIOTUH.
2. Ilpenen u HENPEPHIBHOCTD B TOMOJIOIMUYECKOM POCTPAHCTBE.

3. AKCHOMBI OTJEIIMMOCTH U CYETHOCTH, CenapadbeabHOCTb.

4. KoMInakTHOCTh: pa3Hble BUJIbl KOMIIAKTHOCTH, KPUTEPUN KOMIAKTHOCTH, CBA3aHHBIN C LIEHTPHU-
POBaHHBIMU MHO’KECTBaMH.

Tema 4. JInneiiHbIe TONOJIOTHYeCKHEe H HOPMHPOBAHHbIE MPOCTPAHCTBA.

bt

*

ue]lb u 3a0aqu uszydenusd memvl — BBCACHUS ITOHATHUA TOIIOJIOTHUYCCKUX W HOPMHPOBAHHBIX IIPO-
CTPAaHCTB U OII€pAllMU B OTUX IMPOCTPAHCTBAX.

JIvnHeHbIE TONOJIOTUYECKUE MMPOCTPAHCTBA, MHBAPUAHTHOCTh OTKPBITOCTH MHOYXECTBA OTHOCH-
TEJIbHO ONEepalrid CJI0KEHUSI U YMHOKEHUS Ha CKaJIsip, MOMIONIAI0LIME MHOXKECTBA.

Tonosoruss KOHEYHOMEPHOT'O OTAECITUMOr0O HOPMUPOBAHHOTO IMPOCTPAHCTBA

HopmupoBaHHble U €BKIMIOBBI TPOCTPAHCTBA, KAK JIMHEHHBIE TOMOJIOTMYECKUE MPOCTPAHCTBA,
TOMOJIOTHS KOHEUHOMEPHBIX HOPMHUPOBAHHBIX MPOCTPAHCTB, KPUTEPUM HOPMUPYEMOCTH JIH-
HEHHBIX TOMOJIIOTUYECKUX MpocTpaHcTB (Teopema A.H. Konmoroposa).

Brinyksibie 1 a0COMIOTHO BBIMYKJIBIE MHOYKECTBA.

[ToryHOpMBI B (DyHKIIMOHAT MHUHKOBCKOTO, JIOKaThHO BBIMYKJIbIE MPOCTPAHCTBA, BUJ €IUHUY-
HOTO I1apa B KOHEYHOMEPHOM HOPMHPOBAHHOM ITPOCTPAHCTBE.

Psanbl B HOpMHPOBAHHBIX MPOCTPAHCTBAX M 0AaHAXOBBIX MPOCTPAHCTBAX, €BKIIUJOBBI U THIIb-
0epTOBBI IPOCTPAHCTBA.

Psag @ypre, akcTpeManbHOE CBOMCTBO YaCTUYHBIX CyMM psija Dypoe.

HepasenctBo beccenst, cxogumocTts psina @ypse B THiIL0EpTOBOM TPOCTPAHCTBE.
OpToroHanbHOE JOTMOJHEHUE, PA3JIoKEeHHE THIHOEPTOBOTO MPOCTPAHCTBA B MPIAMYIO CyMMY
MOAMPOCTPAHCTB, CYIECTBOBAHHE OPTOTOHAIHHOW MPOEKIIMU Ha JHO00€ MOIIPOCTPAHCTBO B
THIILOEPTOBOM MPOCTPAHCTBE.

TemaS. JInHeiiHbIe onepaTopsl U JIMHEHHbIE (PYHKIMOHAJILI B HOPMHPOBAHHOM NPOCTPAHCTBE.

Lenv u 3a0auu usyuenus memvl — BBEIEHHE NOHATHS IUHEHHOr0 OepaTopa U JIMHEHHOro QyHK-

MUOHaJIa B HOPMHUPOBAHHOM ITPOCTPAHCTBE.

—

Kputepun HenpeppIBHOCTH JIMHEHHOTO ONlepaTopa B HOPMUPOBAHHOM MPOCTPAHCTBE.

Hopma sMHENHHOTro OrpaHMYEHHOIO OINEPATOpa, HOPMHUPOBAHHOE IPOCTPAHCTBO JIMHEMHBIX
OTrpaHUYEHHBIX OIEPaTOPOB.

PaBHOMEpHAs 1 MOTOYEUHAs CXOAUMOCTD.
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4. baHaxoBOCTh HOPMHUPOBAHHOI'O MPOCTPAHCTBA JIMHEHHOIO OTPAHUYEHHOTO OMNepaTopa; MpUH-
LIUII PaBHOMEPHOM OrpaHn4eHHOCTH (TeopeMa banaxa-1lItelinraysa) u ero cieacTaus;
5. ComnpspkeHHOE MPOCTPAHCTBO, TE€OMETPUYECKHNA CMBICT HOPMBI JIMHEWHOTO HEMPEPHIBHOTO

(yHKIIMOHANA, COMPSKEHHbIE MPOCTPAHCTBA K [ p2CC M IrMIIOEPTOBBI IPOCTPAHCTBA.
6. Teopema Xana-banaxa o mpoAODKCHUH JTUHEHHOTO (PYHKIIMOHAJA U €€ CIEACTBUS, JOMOIHsIe-

MOCTh KOHEYHOMEPHBIX MOAIPOCTPAHCTB, TEOPEMbI OTICTUMOCTH BBIITYKJIBIX MHOXKECTB.
7. Cnabasi CXOAMMOCTh B HOPMUPOBAHHOM MIPOCTPAHCTBE, KPUTEPHIA cl1aboi CXOAMMOCTH, cliadast

CXO0AUMOCTh B lp .

o

ConpspKkeHHBIN onepaTop ¥ €ro HOpMa, ABaXK/bl CONPSKEHHBIN OrepaTop.

9. OOpatHBIi K JUHEHHOMY OIIEPATOPy, COOTHOLIEHHE HOPM MCXOJHOI'0 OIepaTopa U 00OpaTHOro
K HEMY.

10. Teopemsbl banaxa 06 OTKpbITOM 0TOOpa)K€HUH, O HEMPEPHIBHOCTH OOpAaTHOIO Oreparopa, o 3a-
MKHYTOM Tpaduke.

11. [locraTouHble yCIOBHUS HENPEPHIBHOW 0OpaTMMOCTU JMHEWHOIO OrpaHMYEHHOrO OIleparopa,
00paTHBIN ONEPaTOpP K COMPSIKEHHOMY.

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

13. CriexTp ¥ cOOCTBEHHBIC 3HAUYEHUS JIMHEHHOTO ONepaTropa, KOMIAKTHOCTh CIIEKTpa JTMHEHHOTO
OTrPaHUUYEHHOTO OIEepaTopa.

14. KoMnakTHbIE JIMHEHHBIE ONEPATOPbl, PABHOMEPHBIN Ipeiesa KOMIAKTHOIO JIMHEWHOTO orepa-
TOpAa, JOCTATOYHbIE YCIOBHS KOMIIAKTHOCTH JINHEHHBIX OIIEPATOPOB.

15. KoMnakTHbI JuHEHHBIH onepaTop B pedIeKCUBHBIX MPOCTPAHCTBAX, KOMIIAKTHOCTh COIpPS-
YKEHHOI'0 OIlepaTopa K KOMIIAaKTHOMY JINHEHHOMY OIIepaTopy.

16. KoMnakTHblE U CaMOCOIPSDKEHHBIE JIMHEHHBIE ONepaTopbl B I'MIIBOEPTOBOM IMPOCTPAHCTBE,

CIIEKTp CaMOCOIPSDKEHHOTO JIMHEMHOrO0 OrpaHUYEHHOIro olepaTopa B I'MIbOEPTOBOM IIpO-

CTPaHCTBE, HOPMa CaMOCOIIPSKEHHOI'O JIMHEHHOTO OrpaHMYEHHOI'0 oleparopa B IMJIbOEpTO-

BOM IIPOCTPAHCTBE.

Tema 6. UHTerpajibHbie ypaBHEHMUS.
Lenv u 3a0ayu uzyuenus memvl — 03HAKOMUTH C METOJIaMU PELICHUS HHTETPATbHBIX YPaBHEHHI.

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

2. Unrerpanbuble ypaBHeHUs Opearonbma u Bonbreppa, ycinoBUs pa3pelinMOCTH 3TUX YPaBHEHUH.
3. CxumMaeMoCTh HEKOTPOW CTENEeHU MHTETpajbHOTO orneparopa BoibTeppa ¢ orpaHUYeHHBIM sif-
poM.

4. Ucnonws3zoBanue teopembl [mnpbepra — LlIMuara juisi HaAXOXKAEHUS PELIEHUH HHTETrpaJbHOIO
YpaBHEHHUSI, HAX0X/ICHUE SApa PE30JIbBEHTHI K HHTETPAIIbHOMY OIEpaTopy.

5. CBeneHME MHTETpalbHBIX YpPaBHEHUH K CHCTEME JMHEWHBIX aireOpauyeckux YpaBHEHHH K
OOBIKHOBEHHBIM AU(PPEepeHLINaTbHBIM YPAaBHEHUSM.

Tema 7. IIpoctpancrBa CoboJieBa u 0000111eHHbIEe PYHKIMH.
Lenv u 3a0auu uzyuenuss memvl — OCBOUTH METOBI perneHust 3agaun Ltypma-JInyBums.

1. ITpumenenue Teopemsbl ['mnbOepra — llIMuaTa Kk pernieHno ypaBHEHHM B YaCTHBIX MPOU3BO/I-
HBIX, 3a1a4a llItypma—JInysuis.

2. Teopema Jlakca—Mwibrpasa u ee NpUMEHEHHE K JOKA3aTeIbCTBY Pa3peIINMOCTH YPAaBHEHUH B
YaCTHBIX MPOU3BOAHBIX; MpocTpaHcTBa CoboseBa.

3. Xapakrtepusauust 0000MEHHBIX TPOM3BOAHBIX, TEOPEMa O KOMIIAKTHOM BJIOXKCHHU H (a;b) B

Cla;b].
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4. TIpocTpaHCTBO OCHOBHBIX (yHKIIMK D, mpuMepsl OCHOBHBIX (PYHKITMH, cpe3aromue (QyHKIUH,
MJIOTHOCTD D(Q) B L,(Q), CXOAMMOCTb B NPOCTPAHCTBE D), HENPEPBIBHOCTH ONEPATOPOB

nuddepeHpoBaHnsl, YMHOKCHHS U JIMTHEWHOW 3aMEHBI TIepeMeHOo B D .
5. TIpocTpaHCTBO 060OIIEHHBIX (GYHKIMH (pacrpenenenuii) D', perynspHsle W CHHTYISPHBIE

0600611eHHbIE QYHKINH, CXOMMOCTh B IPOCTpaHcTBe D’ .
6. HempepsiBHOCTH omnepaTopoB nupdepeHIupoBaHus U yMHOXKEHHs (Ha OeckoHe4HO nudde-

pennupyemyio Gyaknmo) B D' ; npobiema yMHOKeHHS 06001eHHBIX GYHKIHIH, GecKOHEUHAs
muddepeHpyeMocTh 0000IIEHHBIX (QYHKIMK, HaIU4he MepBOOOpa3HON y 00OOIIEHHBIX
ynximit, muddepenmansape ypasHeHus B D' .

7. JloxanbHble CBOKWCTBA 000OMICHHBIX (YHKUUH, HOCUTENh 000OMEHHBIX (PYHKINH, CBEPTKA OC-
HOBHOH M 000011IeHHON (hYHKIIHMI, CBOMCTBA CBEPTKHU.

8. dynpaMmeHTanbpHOE perieHue TudGepeHIInaTbLHOTO ornepaTopa B YaCTHBIX MPOU3BOJIHBIX C IO-

CTOSHHBIME KO>()(QULMEHTAMHU; IPOCTPAHCTBA S ObICTPO yObIBaromMX QyHKuuid u S’ men-
JIEHHO pacTyIMX pacripeeneHuii, npocrpancrtsa E u E' .

Tema 8. DiiemenTbl AU PepeHINATBLHOT0 UCYUCIEHHUS B JUHEHHBIX HOPMHPOBAHHBIX MPO-
CTPaHCTBax.

Lenv u 3a0auu uzyuenus memvi — OCBOUTH CHIIBHYIO M CIa0yI0 TU(PEepeHIIIPYyEMOCTh 0TOOpaxe-
Hus B banaxoBoM mpocTpaHCTBe.

1. CBsA3b MeXly CHIIBHOM U ci1aboil [uddepeHpyeMocTbio, GopMyia KOHEUHBIX MPUPAILEHUI.

2. He0OXOIMMOE YCIIOBHE JIOKAIbHOTO SKCTPEMyMa BEIIECTBEHHOH nuddepeHmpyeMoi GpyHKIum
B banaxoBoM npoctpaHcTse.

3. Knnaccuueckue 3a1au BapualiiOHHOIO MCUMCIIEHUsI, ypaBHEHUE Didjepa.

4. TlonunuHelHble oTOOpaXkeHus, AU epeHIupyeMocTb, POU3BOAHbIE U AU depeHnabl Bblc-
IUX TOPSJIKOB OTOOpaXeHHH B baHaXOBOM MPOCTPAaHCTBE, CHMMETPHYHOCTH OIEpaTropa BTOPOU
MPOU3BOIHOM.

5. ®opmyna Teisiopa, AOCTATOYHBIE YCIOBUSI CTPOrOro JIOKAIBHOTO 3KCTPEMyMa BEIIECTBEHHOM
middepenumpyemoit pyHkuuu B banaxoBom npoctpaHcTBe, yciaoBus Jlexanapa u SIkoowu.

6. Teopema 0 HesBHOM (QYHKIMH, YCIOBHBIH 3KCTPEMYM BELIECTBEHHOW AM(epeHnrnpyeMoit
¢yHkunu B baHaxoBOM NMpOCTpaHCTBE U METO/ MHOXHTeNeH Jlarpanxka.

Kpumepuu ¢hopmuposanua ouenuganus no pesynbmamam yCmunoz2o onpoca
VYceTHBIN ompoc SBISIIOTCST OJJHAM W3 OCHOBHBIX CIIOCOOOB y4é€Ta 3HaHMM O0Yy4aromerocs mo

mucuuIuiiHe «PyHKIMOHAIBHBIN aHaau3». Pa3BEPHYTHIN OTBET CTYAEHTA JOJDKEH NMPEACTaBIATh CO-
0011 CBSA3HOE, JIOTHUECKHU MOCIIEI0BATENBHOE COOOIIEHNE Ha 3aJJaHHYI0 TEMY, IIOKa3bIBaTh €r0 YMEHHUE

IIPUMEHSTh U3y4aeMbl€ METObI TP PEIICHNU IPAKTUYECKUX 3a/a4.
B pe3ynbrate 3HaHNs 00y4arOErocst OLEHUBAIOTCS 110 HUKE CIIEIYIOLEeH MKae.

Taonuua 7. Illlkana oyenusanusn

KoanuecTBo

Kpurtepuu oneHuBaHuA
0aJ1710B purep 1l

3 OO0yuaromuiicst

- TIOJTHO M3JIaraeT U3yuyeHHbI MaTepua, 3HaeT Bce (POPMYIIbl, MPUMEHSIEMbIC
METOABI N UX TOYHOCTD,

- MOHUMAET MaTepHall, MOXKET 00OCHOBATh CBOU CYXICHHSI, IPUMEHHUTH 3HAHUS
HpI/I peI_HeHI/II/I HpaKTI/IquKI/IX 3aa4 JJ1A CaMOCTOATCIIBHOI'O BBIITIOJIHEHN A,

- M3JIaraeT MaTepual MoCIeI0BaTEbHO U MPABUIBLHO C TOYKU 3PEHUS HOPM JTH-
TEPATYPHOTI'O SI3BIKA.

2 OOyuarommiicst 1aéT OTBET, YIOBIETBOPSIONININ TEM K€ TPEOOBaHUSAM, YTO U
Jutst «3» 6aJIoB, HO JOMYCKAET HECYIIECTBEHHBIE OMIMOKH, KOTOPBIE CaM JKe

18



HCIIPABJIAICT, U HCKOTOPLIC HGI[O‘IéTBI B IMOCJICA0BATCIIBHOCTHU U O(bOpMJIeHI/II/I
H3J1aracMoro Marcpuaja.

OO0yyaromuiicst 0OHapy>KMBaeT 3HaHUE U IIOHUMaHKEe OCHOBHOT'O MaTepuaa 1o
JTAaHHOM TeMe, HO:

- U3J1araeT MaTepuas HemoJHO U IOIYCKAeT HETOUHOCTH B ONPEICTICHUH TTOHSI-

THH, 3HAHUH METOMIOB, NX TOYHOCTH,

- HE yMEET JOCTATOYHO ITYOOKO U JIOKa3aTelIbHO 00OCHOBATH CBOU CYXICHHS U
MIPUMEHSATH METO/IbI;

- M3JIaraeT MaTeprall HEMOCIeI0BATEILHO, TOMYCKAET OMHUOKH.

OOyuatonuiicss 0OHApY>KUBACT HE3HAHUE OOJIBINICH YacTh pa3Jiesia u3y4aeMoro
MaTepuaa, JOIMyCKaeT OMUOKU B (OpMyITUPOBKE U (POpMYIIax, Mpu OLICHKE
TOYHOCTH METOJIOB.

Bbamner MOTYT CTaBUTLCA HE TOJIBKO 3a CI[I/IHOBpeMeHHHﬁ OTBCT, HO U 3a paCCpeI[OTO‘-IeHHHﬁ BO
BpPEMCHH, T.€C. 3@ CYMMY OTBCTOB, JaHHBIX CTYJCHTOM Ha IIPOTAXKCHUUN 3aHATHUA.

5.1.2. Ouenounvie mamepuanvt 0,11 CAMOCHMOAMEAbHOU pAdOmMbL 00VUarouie2ocsa (Muno-

evle 3adauu) (konmponupyemvle komnemenyuu I1KC-1)

[lepeyeHb THUIIOBBIX 3a/1a4 JUISI CAMOCTOSTEIILHON paboThl chOPMHUPOBAH B COOTBETCTBUU C Te-
MAaTHUKOM MPAKTUYECKUX 3aHATUHN MO AUCUUILIMHE «DYHKIIMOHAIBHBINA aHATIN3).
CamocTosTenbHast paboTa OLEHUBAETCS CTENIEHbIO OCBOEHUS BOIIPOCOB JJIsi CAMOCTOSATEIBHOTO
u3ydeHus (cM. Tabnuily 6) ¥ MHIUBUyalbHBIM BBITIOJHEHHEM 3a/IaHUi K IPAKTHUYECKUM 3aHSTUSIM.

Tema 1: Aﬂzeﬁpa MmHuoxcecme. Cuemmnvie MHOIICECMEA. MOIMHOC‘I’Hb MHO2MHCecmea.

1. lano: a) A, BS Z, A={1;2;5;7;9;11}, B ={1:;4,6;7}.

6) A,BCR,A=[3;7),B=[4;4]

Haiitu: ANB, AUB, A\B, B\A.

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

06) A,.BER, A =[4;9), B=1[3;7].

Haiitu: A N B, A U B, A\B, B\A.

3. I/ICHOJ'IIBYH AuarpaMmbl 3171nepa—BeHHa J0Ka3aTb TOXKICCTBA:

1)
2)
3)
4)
5)
6)

7

A\ (B\C) = (A\B) U (A N C);
A\(B U C) = (A\B) N (A\C);

A U (B\C) = (A N B)\C;

(A\B) \C = (A\B) \ (B\C);

(A\B) \C = (A\B) U (ANC);
ANBUC)=(ANB)U (AN C);

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

1. Jloka3aTh, 4TO aKCHOMBI METPUYECKOTO MPOCTPAHCTBA IKBUBAJIICHTHBI cieayronmm: 1) p(x, y) =0 =
x=¥;2) p(x, ¥) < p(x, 2) + p(y, 2) V X, ¥, 2 € X.
2. Jlokasarsk, 4TO IS JTFOOBIX DJIEMEHTOB X, Y, Z, t METPUYECKOTO MPOCTpaHCTBa (X, p) CIpaBeIIMBHI He-
pasenctBa: 1) | p(x, z) — p(¥y, z)| < p(X, y) (BTOpOe HEpaBEHCTBO TPEYTOJILHUKA);

2) | p(x, z) — p(y, t)| < p(X, y) + p(z, t) (HEpaBEHCTBO YETHIPEXYTOJIbHUKA).
3. IlokazaTh, 4TO B MPOCTPAHCTBE Bo HEpaBEHCTBO TPEYroJibHUKA BBHITIOIHAETCS B YCHJIGHHOW (opme

p(X, z) <max{p(x, y), p(¥, 2)} .
n+1

N - | -
4. HaiiTu paccTosiHuE MEXY 3JIE€MEHTaMU X, = —'2 "uy, = —‘2 B IIPOCTPAHCTBE [, .
n: n.

5. Haiitu paccrosnue mexy anementamu x(t)=ch(t)u y(t)=1 B npoctpanctse L, [0, 2].

Tema 3: Ilpunyun corcumaroujux omoopaxycenuil u e2o npumenenui. Hnmezpanvnvie ypasne-
Husa Bonvmepa u @peozonvma.

1. [Tycts f: R — R — auddepenumpyemas ¢pynkmus. [Ipy kakom yciaoBUU Ha MIPOU3BOJAHYIO OHO
OyZeT CKUMAIOITIM?
x"(r)+ (7[2 + l)x(t),

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

3. JloKa3aTh CyIIECTBOBAHUE €MHCTBEHHOE PEILEHNUS HEABHO 3a1aHubIX GyHkimi B C [0,1], eci

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

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

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

x"(¢)+5x(r),

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

5. SBnsercs M QYHKIUS qo(x):xex pElIeHUEM  HMHTETPAIBHOIO  YPaBHEHMS:

o(x)=e"sin x+ 2_[: cos(x—1)p(t) dr .

4. HailTu HEMOABMKHbIE TOUKHU onepatopa Ax(t)= {

Tema 4.’ JIuHelHbIE TOMOJIOTHYECKHUE U HOPMHMPOBAHHLIE IPOCTPAHCTBA.
Nx® = x%, koeoa x uppay.mouka u3 [0;1],
1. Boruncnuts unTerpan Jlebera dyukmun ¢(x)=1{x—1In x, koeda x uppay. mouxa uz [1;e),

arctg’x,  Ko20a X pay.mouxa u3 [O;e}

F 2 .
X~ —X", Koe0a X uppay.moyKka u3 [0,1],
2. Boruancauts unterpan Jleera dyaKimn ¢(x)=1x—In x, kozda x uppay. mouxa u3 [1;e};

arctgzx, K020a X pay. moyka u3 [O;el

x* —cosx, ecmu X uppay. u3 [0;7[]

3. Berunciuts unterpan JleGera dpyrximn ¢(x) =1 x> - x, koeda x uppay uz [m;27x] .

x* +x, ko20a x uppay u3 [O; 277]

4. Beraucnuts HOpMy |x(¢)| snementa x(r)=1" —6r B mpoctpanctee L [-2;2].
5. BbISCHHTB, MOKHO JIM B MPOCTPAHCTBE X TMOJi HOPMOH 3leMeHTa xe X TMOHUMATH YHCIIO
e = meax (37 |, )2

1<k<n
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Tema 5: JInneiinbie onepaTopsl U JMHEHHbIE (PYHKIHMOHAIbLI B HOPMHPOBAHHOM IPOCTPAHCTBE.

1. Borancints HopMy |x(t)| 2nementa x(r)=1’ -6t B mpoctpanctee L [-2;2].

BBIHCHI/ITI), MOJHO JI1 B IIPOCTPAHCTBEC X 1moxu HOpMOI>'I 3JIEMEHTAa x€ X IIOHUMATh YHCIIO
o = e (37 )2

1<k<n
1
3. HaiiTu HOPMy MHTETPaJILHOTO ONEPATOPA C HEMPEPHIBHBIM SIPOM y(t) = IK (t, s)x(s)ds, pac-
0
CMaTpuBas e€ro Kak omeparop, oroopaxaromuii C [0,1]B C [0,1].

t
4. Tycrs X IC[O,I]I/I Ax ZIX(T )dT , a A-orpaHu4eHHBI JMHEWHBIA oneparop. Haiitu
0

Aly.
Tema 6: UnTerpanbHble ypaBHEHUSI.

1. C nOMOIIBIO  PE30JABBEHTHI ~ HAWTH  PEIICHHE  MHTErPAIbHOrO  YpaBHEHHS
o(x)= J: e o(t)dt + x.

2. Haiitu  pemieHHe  MHTCIPAIBHOTO  YPaBHEHHWS  C  BBIPOXKACHHBIM  SIAPOM:
o(x)= /1.[01 (> + 2tx)ole )t + x°.

3. Haiitu coGcTBeHHBIC 3HAYCHHS M COOCTBEHHBIE (DYHKIMH HHTETPAIBHOIO YpaBHCHHS:
p(x)=2 _[ 01 (2xr> + 2007 )oo(1 ).

4. Slensiercs m QyHKUHS @(x)=xe* pemenneM wWHTErpaTBHOTO  ypaBHEHHS:
o(x)=e"sin x+ 2_[: cos(x—1)p(t) dr .

5. C mnomompio mpeobpasoBanus Jlamnaca HalWTH pellleHHME MHTETPaNbHOIO ypaBHEHMs
go(x): I+x+ IO (x - t)2 (o(t)dt.

6. PemnTs uHTErpasibHOE YpaBHeHHE AOes: J. (D(t)dt = x—/x.
0

Tema 7: lIpocTtpancrBa Co0os1eBa u 000011eHHBIC PYyHKIMH.

1. Haiiti coOCTBeHHBIC 3HAYEHHS M COOCTBEHHBIC (YHKIIUM HHTETPATBLHOTO YPaBHEHHS:
o(x)= /IJ; (2xt2 + 21 )(p(t)dt.

2. HaiiTu coOCTBEHHBIE 3HAYEHHSI U COOCTBEHHEIE (I)yHKHI/II/I HHTCIPAJIBHOI'O YPAaBHCHUA:
o(x)= /1.[01 (> + 2tx)le )t + x°.

Tema 8: dnemenThbl NH(pPepeHIHAIBHOTO HCYUCICHUS B JHHEHHBIX HOPMHPOBAHHBIX INPO-
CTPaHCTBax.

1. C nomompio mnpeoOpa3oBanust Jlaruaca, HalTH pelleHHe KpaeBOW  3anad:
u, =u,, u(x,0)=sinx, u,(x,0)=0, u(0,)=0, u(l,r)=0.
2. Haiitu npousBoanyio ®dperie 0ToOpakeHUs
F:R*>R:y =tg(x,)+ctg(x,); vy, =sin(x, )cos(x,)—sin(x, Jcos(x;)
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(72' T 72']
B TOUKE | —;—;— |.
346
3. CBeCTH K UHTETPAIbHOMY YPaBHEHUIO KPAEeBYIO 3a/1auy: y"(x)— y(x) =0, y(O) =1, y(l) =0.

Memoouueckue pexomeHoayuu no pewienuio 3a0au.

[Tpuctynas Kk penieHuro 3a/1a4, He0OX0IUMO BHUMATEIIBHO M3yYUTh TCOPETUUECKUN MaTepral
[0 TemMam, pa3o0paTh MPUBOJMMBIE B TEOPETUUECKOM MaTepHalie Kakaoiu Tembl mnpumepsl. [Ipu BbI-
MIOJTHEHUH 33J]aHUH MCTIONIB3YIOTCS (DOPMYIIBI U METO/IBI, IPEICTABICHHBIE IO KAXKIO0H TeMe.

Lenb 3apanuii — copMUPOBATh HABBIK PEHICHUS MPAKTUYECKUX MPUKIIAJHBIX 3a/1a4 YHCICHHbI-
MU METOJIaMH, HaBBIK OLICHKH TOYHOCTH MOJIYYEHHOTO PELICHUS U aHaJIM3a MOBEJACHUS OLIUOOK, YTO SB-
nsieTcss He0OXOIMMBIM IIPY IPUMEHEHUHU YUCIIEHHBIX METO/IOB.

Kpumepuu ¢popmuposanua ouyenusanus no 3a0aHUAM 014 CAMOCHOAMEIbHOU padomul
cmyoenma (munoevle 3a0auu)

CamocCTOsATENbHOE BBIIOJIHEHUE 33JaHUM Ha NMPAKTUYECKUX 3aHATUSAX SIBISIOTCS OAHUM M3 OC-
HOBHBIX CIIOCO00B y4€Ta 3HAHHI 00YJarOIIerocs Mo IUCIUIUTMHE «DYHKIIMOHAIBHBIN aHATTN3Y.

B pe3ynbraTe 3HaHUS 00y4aronierocsi OIEeHUBAIOTCS M0 HUKE CIEAYIOIIEH MIKae.

Tabnuuya 8. Illkana ouenusanus

KoanuecrBo
0aJ1J10B

3 OO0yuaromuiicst
- IOKa3aJ r1yOOKKe 3HaHHMs MaTepuala Mo MOCTaBICHHBIM BOIIPOCAaM, IPaMOTHO,
JIOTUYHO €r0 M3J1araeT, CBOOOIHO MCIIONB3yeT HEOOXOIUMbIe (POPMYJIIBI TIPH pe-
IIEHUHU 33/1a4;
- 3HaeT Bce (DOPMYJIBI, IPUMEHSIEMbIE METO/Ibl M HX TOYHOCTB;
- MOKET MPUMEHATh 3HAHUS [IPU PELICHUN IPUKIIAIHBIX 3a/1a4 Ui CAaMOCTOS-
TEJILHOTO BBITIOJTHEHUSI.
2 OO6yyaromuiics
- 1aéT OTBET, yIOBJIETBOPSIONTNI TPeOOBAHUSIM;
- TBEPJIO 3HAET MaTepuall, PaMOTHO €T0 U3J1araeT, He JJOIMYCKAeT CYIIECTBEHHBIX
HETOYHOCTEH B MPOIIECCE PELICHUS 3a/1a4;
- caM MCIIPaBJIsieT CBOM HECYIIECTBEHHbIE OUTMOKHU U HEKOTOPbIE HEJJOUYETHI.
1 OO6yyaromuiicst 0OHapy>KMBaeT 3HaHUE U IOHUMaHNE OCHOBHOI'O MaTepuasa 1o
MOCTABJIEHHBIM BOIPOCaM, HO HE YCBOWJI €ro JieTaieH, JOMyCKaeT OT/AeIbHbIe
HETOYHOCTH TP PEIICHNH 3a]1a4.
0 OOyuaromuiics A0MycKaeT rpyOble OIIMOKM B OTBETE Ha OCTABJICHHBIE BOIIPO-
CBI M TIPU PETICHNY 3a]1a4.

Kpurepun oneHuBanmsi

baniel MOTYT CTaBUTBCS HE TOJIBKO 34 €IMHOBPEMEHHBIN OTBET, HO U 332 PACCPEIOTOUYEHHBIN BO
BPEMEHH, T.€. 32 CYMMY OTBETOB, JAHHBIX CTYJECHTOM Ha IPOTIKEHUU 3aHATHUSA.
[lepeueHb TUMIOBBIX 3aJa4 JUIsl CAMOCTOSITENIbHOM pabOThl CPOPMUPOBAH B COOTBETCTBUH C TEMATHKOM
MIPAKTUYECKUX 3aHATUH 110 TUCLHUILINHE.

CamocrosTenbHas padoTa OLIEHUBAETCS CTENIEHbIO OCBOCHHUS BOIIPOCOB JIsl CAMOCTOSATEIBHOTO
u3ydeHus (cM. Tabauily 6) U MHAWBUIYAIbHBIM BBIMIOJIHEHUEM 3a/IaHUH K TPAKTUYECKUM 3aHATHSIM.

5.2. OueHo4Hble MaTepUAaJbI 1Jisl py0esKHOT0 KOHTPOJIA

Pybestcnulii konmpons POBOJIUTCS C LIETBIO OMpeesieHUs] KayecTBa OCBOCHHS y4eOHOro mare-
puana B 1eoM. PyOexkHbI KOHTPOJIb OCYIIECTBIISIETCS MO OoJiee MM MEHEe CaMOCTOSTEIbHBIM Pa3-
JiesiaM Kypca U IIPOBOJIUTCS N0 OKOHYAHUW U3YYEHHUs MaTepuaja B 3apaHee YCTaHOBJIEHHOE BPEMS.

B Tedenue cemecTpa MpOBOAUTCS MpPU PYOEHCHbIX KOHMPOILHBIX MEPONPUSMUSL NO SPAPDUKY.
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PyOexxHblii KOHTPOJIb MPOBOJUTCS B BHUJE KOJJIOKBUYMOB (MJIM CaMOCTOSITENIbHBIX, KOHTPOJIb-
HBIX) Ha IPAKTUYECKHUX 3aHITHUSIX, & TAKXKE KOMIIBIOTEPHOTO TECTUPOBAHMUSL.

Brimonasiembie paboThl XpaHATCS Ha Kadeape B TEUEHHWH y4eOHOro rojia M 1Mo TPeOOBaHHUIO
MIPEIOCTABIIAIOTCS B YTIPaBlIeHUE KOHTPOJISI KadecTBa. Ha pyOekHbIe KOHTPOIHHBIC MEPOTIPHUSITHS BbI-
HOCHTCS IIPOrPaMMHBII MaTepua (pasienbl) Mo AUCIUILTHHE.

[To xax0if KOHTPOJIILHOM TOUKE O0s3aTENIbHBIM SIBJISIETCS KOMITBIOTEPHOE TECTUPOBAHUE, KOTO-
poe MpOBOJUTCS B IpyIIie BHE paMOK ydyeOHoro pacnucanus. Pa3zpaborana u ceptuduuupoBaHa B
YCTaHOBJICHHOM TOpsIKe 0a3a TECTOBBIX 3aMaHUil mo aucnuriuinHe. OHa €XKEeroJHO OOHOBISCTCS H
(unn) nonomusiercs Ha 15%.

[TpoBeneHne 6aTEHO-PEHTHHTOBBIX KOHTPOJIBHBIX MEPOTIPUSATUH IS HHBAJUAOB H JIUI] C OTpa-
HUYCHHBIMU BO3MOYKHOCTSIMU 3[I0POBBSl MO JAUCHUUIUIMHE OOecredyuBaeTcs adalTUPOBAHHBIMU KOH-
TPOJIbHO-U3MEPUTEILHBIMU MaTEpUAJIAMU U COOTBETCTBYIOIIEH TEXHOJOTUEH aTTeCTallUHU.

5.2.1. OueHo4YHbIe MaTEPHUAJIBI /ISl KOJUIOKBUYMOB (KOHTPOJBbHBIX PadoT) (KoHmpoaupy-
emvie komnemenyuu IIKC-1)

OueHouyHble MaTepuaibl U IIKajda OLEHUBAHMS ISl KOJUIOKBUYMOB IpuBeneHbl B m. 5.1.1, a
OLICHOYHbIE MaTepHaJIbl U 1IKajia OLEHUBAHUS JJIs1 KOHTPOJIbHOM paboThl — B 1. 5.1.2.

OO0pa3ubl KOHTPOJBHBIX 3aaHUI

4. TloHATHE CXOMSIIMUXCS IMOCJIEIOBATEILHOCTEH B TOMOJOTHYECKOM IpocTpaHcTBe. CHilbHAs CXO-
IUMOCTb.

5. Jlokasarp, 4TO MepeceuyeHre KOHEUHOTO YUCIIa TOMOJIOTHYECKUX TIPOCTPAHCTB — €CTh TOTIOJIOTHYC-
CKO€ IIPOCTPAHCTBO.

o n+1
6. Haiitu paccTossHue MeXay 2JI€MEHTAMHU X, =

2" u y, =i'2’” B IIPOCTPAHCTBE /,.
n:
x"(r)+ (7[2 + l)x(t),
x(0)=x(1/2), x'(0)=1.
]

oy

n!

7.  HaliTu HEMOJABUYKHBIE TOUKH OMEpPaTOpa Ax(t) =

8. Bbluucauts unrerpan Jle6era Gpynkuuu f(x) Ha unrepsaie (0,+o).

- [x]+ 2
. n+4__, 1_,.,
9. Haiitu paccTosiHuE MEXIYy IEMEHTAMU X, = 2" u y,=—2"" BHOPOCTPAHCTBE I, .
n n
1 4
o - 2 X (t)a
10. HaiiTu HemoaBUKHBIE TOUKU ONEpaTopa Ax(t) =< 4r

x(0)=x(1), x'(0)=1.
\/F —x°, Ko20a X uppay.mouxa uz [0;1],
11. Brruucnuts unterpan Jlebera pyHKInu (p(x) =<x—In x, k02c0a x uppay. mouka u3z [l;e],
arctg’x,  Ko20a X pay.mouxa u3 [O;el

x"(r)+5x(t),

x(z/2)=1, x'(0)=x'(x)
Ciff
~ Ha unrepsaie (0,+o0).

(lx]+1)

14. Haiitu paccrostane Mexy snementamu x(r)=ch(t)u y(r)=1 B npoctpanctse L,[0,2].

12. HaiiT HemOABIKHBIE TOUKHU omepatopa Ax(r) :{

13. Beruucnuts unterpan Jlebera dpynxuun f(x)=

15. BbIsICHUTBH, MOXKHO JHM B NIPOCTpaHCTBE X TMOJ HOPMOM 3jeMeHTa xe€ X TMOHMMATh YHCIIO

el = e (37 )2

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

16. HaiiTi HenoABUXKHbIE TOUYKH OllEepaTopa Ax(t)z{ (1/3)=1, (0)=0
X =1, x'(0)=
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17.

18.
19.
20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

x> —cos x, eciu x uppay. u3 [0;7]
Brraucouts uaTerpan Jlebera dyukuun ¢(x)={ x> —x, ko2da x uppay us [7;27x] .
x> +x, ko20a x uppay u3 [0;272']

Beranciuts HopMy [|x(¢)] snementa x(r)=1* -6 B npoctpanctee L [-2;2].
C TIOMOIIBIO PE30IBBEHTHI HANTH PEIIeHHE HHTErPATLHOrO ypaBHeHHs ¢(x)= _[ : e o(t)dt + x.

Haiitu npousBonnyto @perie 0ToOpaKeHHs
F:R*>R:y = tg(x2 )+ ctg(x3 ); Y, = sin(x1 )cos(x2 )— sin(x2 )cos()c3 )

T T
B TOUKE | —;—;— |.
(3 4 6}

o x+1
Haiitu pezonbBenty siapa K (x,t) = 1— JUIsl THTErpajbHOTO ypaBHEeHUs BonbTepa.
+1

CBeCTH K HHTETPAJIbHOMY YPaBHEHHIO KPAeBYIO 33/1auy: y"(x)— y(x) =0, y(O) =1, y(l) =0.
Haiitn pelieHue MHTETPAILHOIO YpaBHEHUS c BBIPOXKACHHBIM ANPOM:
1

= /1[0 (> + 20x)op(t )it + x°.

Haiitu coOCTBeHHbIE 3HAa4YeHHS U COOCTBEHHBbIC (YHKIIMM WHTETPAIBHOTO YpaBHEHHUS:
(! 2 2
=4, (2x¢> + 20 )oolt ).

x*+x, npu xe [—1;2],

0, npu x¢& [— 1; 21

C nomomplo 1npeobpazoBanus Jlamyaca HaWTHM  pellIeHWE HUHTETPAIbHOTO  ypaBHEHUS

=x"+ I(j e o(t)dt

SBnsercss  m GyHKIHA qo(x):xex pEeUIeHUEM  HMHTErPAIBbHOIO YpaBHEHUS:

X
o(x)=e"sin x+ 2_[0 cos(x—1)p(t) dr .
C nomomplo mpeoOpasoBaHus Jlamaca HalTH pelleHHE HMHTErPagbHOIO  ypaBHEHMs

go( ) l+x+j (o()dt

Haiitu npeoOpazoBanue @ypre GpyHkuu f (x) ={

Pemute uHTErpasibHOE ypaBHeHUue AOerns: J‘ f) —Jx.
C  nomompbio  mpeoOpa3oBaHUA Harmaca, HaWTH  pEIIeHWEe  KpaeBOM  3aJadu:
u, =u, ., u(x,0)=sinx, u,(x,0)=0, u(0,r)=0, u(l,r)=0.

1
2

. X
Haiitu pezonbBenTy sapa K (x,t) =— UL HHTETPAJIbHOTO ypaBHeHus Bonbreppa.
t

Kpumepuu c])opjnupoaanuﬂ OUEHOK RO KOHMPOJ/1bHbIM mollKaM(KOHmPOJleble paﬁombl; KOJL10K6 U~

ym)

Taobnuya 9. Kpumepuu oyenusanusn
IIpouenTt npaBuiIbHBIX 0TBeTOB | KostnyecTBo 0a/110B
6onee 91 % 10
81-90 % 9
71-80 % 8
61-70 % 7
51-60 % 6
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41-50 % 5
3140 % 4
21-30 % 3
11-20 % 2
6-10% 1
MmeHee 6 % 0

5.2.2. OueHoYHbIe MATEPHAJIBI JJsl KOMIBHTEPHOr0 TECTUPOBAHMS (KOHMPOIUDYEMAsL
xomnemenyus IIKC-1)

ITonHbIit IepeyeHb mecmoguix 3a0anuil npeocmaenen 6 0UC -
http://open.kbsu.ru/moodle/course/view.php ?id=1200

Tecm — cucrema CTaHAAPTU3UPOBAHHBIX 3aHaHHﬁ, IMO3BOJIAIOIIAasA aBTOMAaTU3UPOBAThL MMPOLEAY-

Py U3MEpEHUs YPOBHS 3HAHUN U YMEHMM CTYJICHTA.

Oopa3zubt mecmogvix 3a0anuil

1. MHOX€ECTBO BCEX LIEIBIX YHUCEN ABIIACTCH:
+: CYUETHBIM
- HECUETHEBIM

: KOHEYHBIM
: yCTBIM

2. OnpezeneHHoe MPaBUIIO WIH 3aKOH, II0 KOTOPOMY KaX/10My HaTypaJbHOMY YuCily n € N CTaBUTCA
B COOTBETCTBHE OINPEJEICHHOE ACHCTBUTENILHOE YUCIO X, € R, HA3pIBAETCA:

-: (byHKIIMOHATIOM
-: pyHKumen

. oneparopom

+: TIOCIIEI0BATEILHOCTHIO
3. Ilepeceuenue a000ro KOHEYHOTO YUCIIA OTKPBITHIX MHOXKECTB €CTh!

-: 3dMKHYTO€ MHOXXECTBO

+: OTKPBITOE MHOXECTBO

-. IyCTOC MHOKCCTBO

AT N

o N~ -

. IyYCTOC MHOXKECTBO

4. ITycroe MHOXECTBO UMEET MEPY:

. Mepoii uatepBana (a,b) ABIISETCS:

a+b

:b—a
b—a

6. 3aMKHYTBIM IIApOM pajryca r ¢ IEHTPOM B TOYKE X9 B METPUIECKOM MPOCTPAHCTBE (X, P) HA3bIBA-
€TCsI MHOXKECTBO:
= {xEX:pX,x0)>71}
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+ {xE€EX:p(x,x0)<r}
= {xE€EX:pX,x0)< 1}
= {x€X:px,x0)> 1}
7. BepHO paBeHCTBO:
:AABAC)=(AAB\C

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

8. BepHo paBeHCTBO:

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

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

byHKIHA:
+:y=125x+87,5

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

10. ®dynkuuei, B3aMMHO OJHO3HAYHO OoToOpakaromieil orpe3ok [0; 1] Ha orpe3ok [a; b] sBusercs
byHKIHA:

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

11. EBKknmIoBO n-MepHOE MpocTpaHcTBO R" HOCUTENeM KOTOPOTO SBISETCS MHOXKECTBO BCEBO3MOXK-
HBIX YIOPSOYECHHBIX HA0OPOB U3 N YUCEN SBJISIETCS METPUUECKUM MTPOCTPAHCTBOM, €CIIH 32 PacCTOs-
HUE NPUHSATH:

P = Y- 3

- p(x, y)=xl- + i

L ey = > (7 =)
i=1
L Py =~y

12. TIpoctpaHcTBO X OYyAE€T METPUUECKUM, €CIIU::

= pli. )= [sin e x(0)= (o)
+ pl.y) = Tfsin x(0)=sin ()i :
SO (NEORNEO
<l y) = Isin o)ix(6)= (et
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T
13. PaccTostHME MEXKTy 7IEMEHTaMH sin / M cos> / B METPHUECKOM IIPOCTPAHCTBE C[O, —} paBHO:

-0

+: 1

- 1,5

-2

. T T

14. PaccrosiHue MeXy 3JIEMEHTAMU sin f U cOSt B METPUUYECKOM MIPOCTPAHCTBE L, [— 55} paBHO:
-0

-1

-\

+:

0
15. beckoHeuHas cucTeMa JIMHEHHBIX anreOpamyeckux ypaBHEHMH X; = Zaijx j +bi , i=12,...
j=1

UMEET  €IUHCTBEHHOE  pEIIeHHE X = (x 15X ,) €l, 1 moboi  HOCIeNOBAaTEILHOCTH
b=(b,,b,....)El,, ECII BBINOJIHEHO YCIOBHE:

e 2
+: Z‘aij‘ <1

i,j=1

- i‘“@/‘z =1

i,j=1

> 2
- Z‘aij‘ >1

i,j=1
= 2
i,j=1

16. HenoABUKHBIMM TOUKaMK 0TOOpaskenus f(x)= x> —4x+4 GyIyT TOUKH:

17.Tlycte A; u A, - 1Ba OrpaHHYCHHBIX OTKPHITBIX MHOXecTBa. Ecin A, < A, To:
+ u(A,)<u(a,)
= (A;)=u(4,)
= u(4,)>p(A,)
- u(A) 2 (A, )
18. Mepa mHOxkecTBa Touek oTpe3ka [0; 1], B pa3inokeHUU KOTOPHIX B OECKOHEUHYIO NECATHYHYIO
IpoOb IPUCYTCTBYIOT Bce Lu(psl oT 1 10 9 paBHa:
+:0
-2 0,5
- 0,75
-1
19. Unterpan Jle6era Ha otpeske [0; 1] oT pyHkumu
2
f(x) _ x2 , 6 PAYUOHAIbHBIX MOYKAX pasen:
— X", 6 UppayuoOHAbHLIX MOYKAX
-0
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W= W

1
+——
3

20. HUnrerpan Jlebera na mHoxectse [0; 1] oT pyHkumm f(x) paBHOM x> —1 BO BCEX TOUKAX nepece-

YEeHUs1 KAHTOPOBA MHOXECTBA U HEKOTOPOIO0 MHOKECTBA E M paBHOI X B OCTaJbHBIX TOYKAX OTpPE3Ka
[0; 1] paBeHn:

-0

-:-0,75

+:0,5

-1

21. Beruncnuts [ f (x)dy ,ecmn f(x)= rie /| — KaHTOpOBO MHOKECTBO.

[0;1]

0, omm xe[
\/;, os x€ /[

-0

-1

- 1,5
2

+ =
3

22. YucnoBas npsimasi o0pa3yeT HOPMUPOBAHHOE MPOCTPAHCTBO, €CIM B Ka4eCTBE PACCTOSIHUS IPU-
HSATB:

- x| =x

x| =x2

N
w2 = x|

23. B mpocTpaHCTBE CXOIALIMXCA CO CTENEHbIO p IMOcieqoBaTeabHocTel {p HOpMa onpesensercs Mo
dbopmyre:

=y S
k=1

=3 S
k=1

1
+ ] [zm]

1 P
g ||x||=[§<xk>"}
k=1

. 1
24. B npocTpaHCTBE [, HOPMOM 3/IEMEHTA X, = — SIBJIACTCA YUCIIO:
e

-2
-: 0,5
2

+:

1= &l
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25. Hopma snementa x(t)=1> —4t B mpoctpanctee L, [0,5] paBHa:
+: 13
50

3

50

3

- 26
26. st Toro 4TtoObl TMHEWHBIN (QyHKIMOHAT F (x) OBLT HENPEpBIBHBIM Ha E , HEOOX0IMMO U JI0CTa-

TOYHO, YTOOBI CYIIECTBOBAJIA TaKasi OKPECTHOCTh HYJIsI HA MHOXKECTBE E , Ha KOTOPOM (DYHKIIMOHAI
F(x)

+: OrpaHU4YCH

27. TouHyI0 BEPXHIOIO I'PaHb 3HAYEHUI |F (x) Ha eIMHUYHOM IIape MpOocTpaHcTBa E , TO €CTh YHCIO

sup |F (x)‘ , HaspIBaeTCs ##H# Qynkunonana F (x)
<t

+: HopMoOt
28. JlononHeHne K pe30IbBEHTHOMY MHOXKECTBY L (A) B KOMIUIEKCHOW IUIOCKOCTH Ha3bIBaeTCs HH#H

oreparopa

+: COEKTPOM

29. Besikoe pe30JIbBEHTHOE MHOXKECTBO
- 3aMKHYTO€ MHOXXECTBO;

+: OTKPBITOE MHOKECTBO;

-: IIyCTO€ MHOXKECTBO;

- HECYETHOE MHOXKECTBO.

30. CoOCTBEHHBIMU 3HAYCHUAMU JIMHEHHOro nuddepeHnnanbHOro oreparopa
I
x
Ax(t) = (1) ABIISTIOTCS YUCTIA!
x(0)=x(z/2)=0
A, =-n*, neN

- Ay :—(2n)2, neN
+: A, =—4n*, ne N
A, =n*/2,neN

31. ConpsikeHHBIM K HMHTErpaJbHOMY OIEPATOPY Ax(t)z (S —t)x(s)ds B IpocTpaHcTee [, [O; l]

O —

Oyzet omepaTtop

+: A*y(t) = (})(t —5)y(s)ds

A= (})<s—t>y<s>ds
= A*y(t) = (})(t +5)y(s)ds
L A= (})a $)y(s)ds
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32. B nmpocTpaHcTBe [, MHOXKECTBO TO4eK x=(x;, X3 ,..,X,,...), NONYAHEHHBIX YCIOBUAM

|x1|S1,|x2|Si,|X3|S%,...,|xl|ﬁ%,... stmseTCs #H

+: BIIOJIHE OTPaHMYEHHBIM
33. B mOpOCTpaHCTBE [, MHOXKECTBO TOYEK x=(x|, X3 .., X, ,...), TOJYMHEHHBIX YCIOBUAM

|x1| <1, |x2| <2, |x3| <4,...,
+: HEOTpaHUYEHHBIM

x| <27 .. ABnsercs ###

34. Byzer 11 onieparop Ax(t) = x(O) —t x(l) KOMITAaKTHBIM?
+: 1a

-: HET

35. Byner 1n onieparop Ax(t) =12 x(O) —t x(l) KOMITAaKTHBIM?
+: 1a

-: HET

o0
36. B mpoctpaHcTBe /5 MOTOXKHUM (x, y) = > Ak X Y -re A € R, 0< A <1. Byzner nm nanHoe
k=1
MIPOCTPAHCTBO MPEArHILOEPTOBBIM?
+: 1a
-: HET
2 X
37. B mpocTtpaHCTBe IQ[O;I] MOJIOKHM (x, y): > 27k x; yi . Bymer nu nanHOe mPOCTPaHCTBO
k=1
npearuib0epTOBHIM?
-1 n1a
+: HEeT
38. CkanspHOE MPOU3BEICHUE JICMECHTOB x:(7;4; l;—2) uy= (— I; 2;5;8) B IPOCTPAHCTBE R*

paBHO:
+:-10

- 10

-1 -20

-: 20

39. Ecin ( S s qp) — ( I (0) TO TOBOPSAT YTO TTOCIIE0BATEILHOCT 0000IICHHBIX (QyHKINI { fn} HitH

K GyHKIHH [

+: CXOaUTCs
40. O606uIeHHast TPou3BOAHAS GYHKIHU [ (x) = 49(— x)sinx paBHa:

+: f/(x) = 6(— x)cosx

- f/ (x) = 6(- x)cosx — 5(x)

<+ 1)

+ ()

41. TlepBoe TPUOIMKEHHE PEIIEHHUS MHTETPATLHOTO ypaBHEHUs ¢(x)= jf to(t)dt +x*, @y(x)=x%, 6y-
0

(~ x)cosx

(— x)cosx—5(x)

-0
-0

JIeT paBHA

3 2
- (Pl(x):%
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2

- (01(96):%

- ¢1(x):i+x2
452

- 401(?6):%

1
42. Bropoe npuOIKEHNE PENICHHs HHTETPATLHOTO ypaBHEHUs ¢(x)= jtz plt)dr+1, py(x)=1, Oymer
0
paBHa

13
+ gy (x)=—=

=)

- (Pz(x):

(SN
S ol

P (X) =

-y (x) =

43. PemienneM HHTCIpaJIbHOI'O YPABHCHHS C BBIPOKACHHBIM SIAPOM

T

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

4

T
+: = A+ctex;
> 8

S L
© 5 gx;

T+1
- ——+ctgx;

-1 T ctgx +1gx.

44. XapaKTepuCTUUYECKMMM YUCIaMU U COOCTBEHHBIMM (PYHKUIMSIMH OJAHOPOJHOTO HHTErpajibHOI0O
YPaBHEHUS C BBIPOKICHHBIM SAPOM

y(x) — lj cos (x +1) y(t)dt =0 sBnsgercs:
0

2 4 .
-: —, —, sin x, — COS X;
3 &
2 2
——, —, sin x, coS x;
T T
3 3
-: ——,—,—sinx, —CoS X;
T T
4 T .
-1 ——, —,sin 2x, cos 2x.
7z 4

45. Oyuxiueit I'puHa Kpaesoii 3a1aun y// "=0, y(0)=y(1)=0, y/ 0)= y/(l) SBJISIETCSL:
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x(x=8)S+1) 0<x<é&
—G(x,&) = 2
S(E—x)(x—1) F<x<l
> s 6sx=<L
x(x+86)(&E-D 0<x<é&
—1G(x,&) = 2
s(E+x)(x+1) E<x<l:
> NSNS N
=D (o
+1G(x,8) = 2
_S(E—x)(x-1) E<x<l;
> e sx<1;
x(x+8)E+1D) 0<x<é&
~:G(x.8) = :
RSCECED R
5 , E<x <.
46. Pe3onbBeHTOH siApa SIBISETCS:
K(x,t) =xt’,a=-1,b=1
ABIISIETCS:
2,2
-1: R(x,t;/l):—SXI : /1|>
5-22
2
~2: R(x,t;4) =~ S ;|ﬂ|<§;
5-22 2
2,2
+3:R(x,1;1) = Sx'1 ;|/1|<§;
5-24 2
2
—4: R(x,t;ﬂ): X7t ;|/1|>§.
5-24 2

2
= x" sBaseTcs QyHKIUS

47. PerieHreM MHTETPaAJIbHOTO ypaBHEHUS AOens J ( )t
olx—t

(x) = 16V2 514

+ @ o
57

y (p(x):ﬂ.xvz
Y4

o
Y4

48. IlponsBoanas Opemre otodpaxenus F : R* - R?, vy =1+ x? + xi, Yy = xl_l + x2—2 + x4
paBHa

0 0 2x; 4x;



1 0 2x;
- F/(x): 1 2
- —5 0
X1 X2
2
0 0 -—
_ F/(x)= ) X2
X1
0 0 2x3
i} F/(x)=
3 2
4.X4 ——3 O
X2
— e 'npux <0,
49. Oyakuus y =
e “npux > 0,
] zTacosaxda
Ty l1+a’
] lTsinaxda
Ty l+a
-2 Fasinaxda
iy 2jashada
ry l+a

. Qi(_ 1) cos(2k — 1)mx

T o 2k -1

npeacTaBieHHas uHTerpanom Oypnse umeer BUL:

50. Ceptkoii pyHKUMU a(t)u b(t) NIEHCTBUTENBHOTO IEPEMEHHOT0 ¢ Ha3bIBaeTCsl QYHKIUS ¢(t) , OTpe-

ACIICMOC PAaBCHCTBOM:

+c(t) = [} a(t —Db(D)dr;
= oe(t) = f;a[t—'tjdt;

= oe(t) = f;ab&)dr;
= e(t) = [} b(r)dr.

51. IlpeoOpa3zoBanue Jlamiaca TpUroHOMETPUUECKON PYHKIIMH

f(t)=sint

HNMECT BU:
+: E(sint) = :ﬂ;
" - ) 3

. L(sint) = S
- L(sint) = iz;

e
- L(sint) = =

be)

52. C nomomino peobpazosanus Jlannaca HAlTH pelieHue 0.]1.y.
— 1_!” e

y(0) = 15,y'(0) = 2,y"(0) = 56 ssasercs:
+:v(t) = 6 + he % + 4g3F;

rrr

I}.F

6y =0
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-

-:y(t) =6+ 5e7;
= y(t) = 5e7? + 4e%F;

= y(t) = 6 + 4e?t,

53. UurerpansHoe ypaBHeHue BosbTrepa BToporo poaa

o(x) = f(x)+ f: K(x — t)@(t)dt smpo, KOTOPOro 3aBUCHT JIHILb OT PA3HOCTH X-f, HA3BIBACT-

Cs UHTETPAJIbHBIM YPABHEHUEM THIIA #H#.
+: CBEPTKHU

54. TIpeo6pasosanue Jlamaca, umeromee Bug  F(p) = f ﬂ+m f()K(pt)dt

Ha3bIiBaeTcs ### Gynkun f(t).
+: k-ipeoOGpazoBaHuEeM.

B pesynbrare 3HaHHs 00y4aloIIerocs OIEHUBAIOTCS 110 HIDKE CIISTYIOIIeH mKae.

Taonuua 10. Illkana ouyenusanus

KoauuecTBoO
Kputepumn oniennBanus, NpOueHT NPABUJIbHBIX OTBETOB
0aJ110B

6osee 85 % mpaBUIBHBIX OTBETOB Ha MPEAJIOKEHHBIC TECTOBBIE 5
BOITPOCHI

71-84 % npaBUIBLHBIX OTBETOB Ha MPE/JI0KEHHBIE TECTOBBIE BO- 4
MIPOCHI

41-70 % npaBUIBLHBIX OTBETOB HA MPEJIJIOKEHHBIE TECTOBBIE BO- 3
IPOCHI

21-40 % npaBUIBHBIX OTBETOB Ha MPEJI0KEHHBIE TECTOBBIE BO- ’
IPOCHI

10-20 % npaBuILHBIX OTBETOB Ha MPEJI0KEHHBIE TECTOBBIE BO- 1
IPOCHI

Menee 10 % npaBUIbHBIX OTBETOB Ha MPEIJIOAKEHHBIC TECTOBBIC 0
BOIPOCHI

5.3. OneHo4HbIe MAaTEPHAJIBI JIs1 IPOMEKYTOYHOM aTTeCTalNu

L]envio npomesicymounou ammecmayuy O TUCIUTIIIUHE SIBISIETCS OILIEHKA Ka4eCTBa OCBOCHUS
JUCIUTITUHBI 00y4JarOIUMHKCS.

OrneHouHBIE MaTepuaibl I MPOBEICHUS NPOMENHCYMOUHOU ammecmayuy 10 IUCLIUTIIINHE
BKJIIOYAIOT B ceOsl:

- IepevYeHb KOMIIETEHIIMH ¢ yKa3aHU# ATamnoB Ux (OPMUPOBAHUS B TIPOLIECCE OCBOCHUS TUCITH-
MJIAHEL,

- OMHCaHUE TMOKa3aTeNell U KPUTEPUEB OIEHUBAHUS KOMIIETEHIIMN Ha Pa3NUYHBIX ATamax HUX
(hopMupoBaHUs, OTIMCAHUE IITKAJT OIICHUBAHNS,

- TUTIOBBIC KOHTPOJIbHBIC 3aJaHUsI U MHBIE MaTepUANbl, HEOOXOAUMBIE JIJISl OLEHKH 3HAHUU,
YMEHHUI U HaBBIKOB U (WJIM) OIBITA JAESITEIbHOCTH, XapaKTEPU3YIOIIUX 3Tanbl (POPMUPOBAHUS KOMIIE-
TEHIUI B MpoIiecce 0CBOEHHUsI 00pa30oBaTebHOM MPOTPAMMBEI;

- METOJHMYECKHE MaTepuaibl, ONPEACIAIONIME IPOLEAYypbl OLEHWBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (WJIHM) OTIBITA JIEATEIHHOCTH, XapaKTEPU3YIOIINX dTarbl (JOPMUPOBAHMS KOMITETSHITUH.

Jlist kaxaoro pesyiabTaTa OOyUEHHUS ONPEICSIISIOTCS TOKA3aTeId W KPUTEPUH OICHWBAHUS
c(hOpPMHUPOBAHHBIX KOMIETEHIIMHA Ha pPa3MUYHBIX JTanax uxX (OPMUPOBAHUs, IIKAJIBl U MPOIEAYpPhI
OLICHHUBAHUA. HpI/I COCTABJICHUHN OIICHOYHBIX MaTepI/IaJ'IOB OCHOBBIBAKOTCA HAa KOMIICTCHTHBIX HpI/IHHI/I-
nax. OHU comepkaT KOMIUIEKCHBIE CPEICTBA OLIEHKH, OOBEKTUBHO OTPAXKAIOIINE KAaYeCTBO MOATOTOB-
KU CcrieaquaJncra 1mo )IaHHOﬁ JUCHUITIIMHE.
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[IpomexxyTouHast aTTecTamys mIpeaHa3HadeHa i 0ObEKTUBHOTO MOATBEP)KICHUS M OICHUBA-
HUS JOCTUTHYTBIX PE3YJIHTaTOB O0YyUEHUS TIOCTIE 3aBEPIICHUS U3YICHUS TUCITUTLINHBL.

IIpomescymounas ammecmayus 3aBepiiaeT U3ydeHHUEe TUCIUTIINHBI U IIOMOTAET OIEHUTH CO-
BOKYITHOCTH 3HAHUU M YMEHHI, a Takxke (popMHpOBaHHE OMPEIEICHHBIX TPO(HEeCCHOHATBHBIX KOMIIe-
TeHui. OHa CIIY)KUT OCHOBHBIM CPEJCTBOM OOECIICUCHHUs B y4EOHOM IpoIecce «OOpaTHOW CBS3H
MEX]y MPeroaaBaTesieM U 00yJaromuMes, HEOOXOIUMON I CTUMYJIUPOBAHUS pabOThl 00YJarOIINX-
Csl ¥ COBEPIIICHCTBOBAHUS METOIMKH MIPETIOIaBaHMs YUCOHBIX JUCITUTIIINH.

OueHuBaHue 3HaHUM, YMEHUH U HaBBIKOB HOCUT KOMIIJIEKCHBIN, CUCTEMHBIN XapakTep — ¢ yye-
TOM Kak MeCTa JUCHHUIUIMHBI B CTPYKType 00pa30oBaTeIbHON MPOrpaMMbl, TaK M COJEPKATCIBHBIX U
CMBICJIOBBIX BHYTPEHHUX cBsi3eil. CBsi3u (popMHUpPYyeMbIX KOMIETCHIIUN C pa3/iellaMi U TEMaMH JTUCIIH-
IJTMHBI 00ECIIEYMBAIOT BO3MOXKHOCTD peau3alluy Il TEKYIIETO KOHTPOJIsA Haubosee MOIXOIAIIuX
OIICHOYHBIX CPEJICTB.

Jlns ycrienrHo# mpoMeXyTOYHOM aTTeCTalluK CTYACHT JTODKEH:

- MOKAa3aTh MOJIHBIE U TyOOKHE 3HAHUS MaTepuaa,

- YMETh MPUMEHSAThH MOJyYCHHBIC 3HAHUS ISl PEeIICHUS MPAKTHUYECKUX 3a/1a4d U OBITh CIIOCO0-
HBIM aHAJTM3UPOBATH IPOOIIEMBI, (DOPMYITHPOBATH BHIBOIBL;

- BIIQJIETh HEOOXOIMMBIMU HABBIKAMU JIJIsI IPUMEHEHUS IMOJTYyYE€HHBIX 3HAHUK U YMEHUN B CBO-
el mpo(hecCHOHAILHON AEATEIbHOCTH.

Jns monydeHus 3a4é€ra CTyIeHTY HEOOXOAMMO UMeTh He MeHee 61 Gamma. Jlns momycka Kk 3a-
9ETy CTYICHT JOJDKEH MO0 UTOraM TEKYIIEro M PYOESKHOTO KOHTPOJS yCIIEBAEMOCTH HAOpaTh YHCIIO
6amioB He MeHee 36. Ha 3auéte oH MOXKET MOBBICUTH CyMMY 0aJuioB 110 61 (He Goree), HeOOXOIUMBIX
JUTS TIOydeHus 3a4€ta. Eciau mo uToraMm TeKymero u pyoeKHOro KOHTPOJIS YCIIEBAeMOCTH CTYJICHT
HaOpan 61 u 6onee OanIoB, TO €My MOKET BBICTABIISATHCSA 3a4ET 0€3 Cauu.

Ilepeuens 6onpocos, evinocumslx Ha 3auém (Koumponupyemas komnemenyus I[IKC-1)

1. AxcHOMBI METPUYECKOTO MPOCTPAHCTBA.

2. HepasencrBa Komu—-bynskoBckoro, Munkosckoro, FOunra, I'énnepa.

3. IlonHble METpUYECKUE IPOCTPAHCTBA.

4. IlononHeHHE METPUUYECKUX MPOCTPAHCTB.

5. IlpuHUMD CKUMAKOIUX O0TOOpa)KEeHH.

6. Meroa nociaen0BaTeNbHBIX MPUOTHKSHH.

7. Meron nocneaoBaTeNbHbIX NPUOIMKEHUN A1 CUCTEMBbI IMHEHHBIX allre0pandeckux ypaBHEHUH.
8. Teopema cyiiecTBOBaHMS U €AMHCTBEHHOCTH JUIs 3a1a4u Komn.

9. Teopema cymecTBOBaHUS M €AUHCTBEHHOCTH AJI1 MHTETPAJIBHOTO ypaBHEHU Bosbreppa.
10. Teopema cyiecTBOBaHHS U €JUHCTBEHHOCTH JJIsl HHTETPAJIbHOTO yYpaBHeHUsI Dpearosibpma.
11. Tononormyeckue NpocTpaHCTBA, OCHOBHBIE OIIPEIEICHMUS.

12. CpaBHeHHE TOIOJIOTHH.

13. CemnapabenbHble TONOJOTMUECKUE TPOCTPAHCTBA, OCHOBHBIE ONPEACTICHHUS.

14. HemnpepbIBHBIE OTOOPAKEHHUS.

15. Axcuoma otaenumocTi XaycaophoBble IPOCTPAHCTBA.

16. TloHATHS KOMIAKTHOCTH.

17. KoMImakTHOCTb B METPUYECKUX NPOCTPAHCTBAX.

18. TlpeaxommakTHbIE MHOKECTBA.

19. Teopus mepsl. Konblio u anredpa MHOXKeECTB. DJIeMEHTapHbIE MHOKECTBA.

20. JleGerora mepa IIOCKUX MHOYKECTB.

21. OOr1iee MOHSATHE MEPHI.

22. Wsmepumble pyHkuuu. JlelicTBUS HaJ U3MEPUMBIMH (QYHKIIUSIMH.

23. CxoaumocThb MO Mepe.

24. Wurerpan Jle6era. [IpocTsie pyHKINH.

25. CsoiictBa unterpaia JleGera.

26. CpaBaenwue uHTerpana Jlebera ¢ narerpasiom Pumana.

27. Teopema ®yOunwm.

28. Jluneitnsle npocTpancTBa. OnpeseneHus U NpuMephl.
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29. Jluneitnble GyHKIIMOHAIBL.

30. Beimykible (pyHKIIMOHAIBI.

31. HopmwupoBaHHBIE TPOCTPAHCTBA.

32. EBKJINMJOBBI IPOCTPAHCTBA.

33. CymecTBOBaHHE OPTOTOHAIBHBIX 0a3UCOB, OPTOTOHAIHU3AIIMSL.

34. Hepasencrta beccens.

35. TlosnHble eBKIMIOBBIE pocTpaHCTBa. Teopema Pucca—®durepa.
36. T'unbOepTOBO MPOCTPAHCTBO.

37. HenpepblBHBIE JIMHEHHBIC (PYHKITMOHAIBI B TMHEHHBIX HOPMUPOBAHHBIX MPOCTPAHCTBAX.
38. OmnpezneneHue CONPsHKEHHOTO IPOCTPAHCTBA.

39. CuiibHas TONOJIOTHS B CONPSIKEHHOM MTPOCTPAHCTBE.

40. Cnabas Tononorus u ciadas CXOAUMOCTb.

41. OO6oOmeHHbIe QYHKIIUH.

42. JleiicTBus HaJ 00OOIIEHHBIME (DYHKITHSIMH.

43. JuddepeHunanbHble ypaBHEHHS B Kilacce 0000IIEHHBIX () YHKIIUM.
44. JluHeliHble ONIEPATOPBIL, ONPEACICHUS U IPUMEDBI.

45. HenpepbIBHOCTb U OTPaHUYEHHOCTD.

46. CymMma U Ipou3BEAECHUE ONIEPATOPOB.

47. OOpaTHblii omiepaTop, 0OPaTUMOCTb.

48. ComnpsrKeHHBIE ONIEPATOPBHI.

49. CamoconpsiKEHHbIE OIlepaTOphbI.

50. CuexTtp omepaTopa.

51. Pe3onbBeHTa.

52. KommakTHbI€ OIepaTopsl.

53. HeorpanuueHHbIe OnepaTopbl B HOPMUPOBAHHBIX MMPOCTPAHCTBAX.

B PE3yIbTaTeC 3HAHUA 06yqa10meroc;1 OLICHUBAIOTCA I10 HHUXKC CJ'IGI[YIOHleﬁ IKaJIc.

Taonuuya 11. Kpumepuu ouenuganus

Cymma 6aju10B Tekymero | Cymma 6a/uioB Ha 3a- Oo6mas cymma
Ouenka
U py0eKHOTr0 KOHTPOJIs yere 0aJ10B
>61 - 61 3a4er
36-60 0 36-60 He3a4eT
36-60 25-1 61 3a4er
<36 - - HEOIMYCK

6. MeToauyeckne MaTepHAaJibl, ONpeesoNue NPoueypbl OlleHHBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

MunumaneHasg cymma — 100 6anoB, HabupaeMas CTyJIEHTOM IO AUCHMIUIMHE BKIIIOYAET JIBE
COCTABJISIFOLIHE:

— nepeas cocmasnAowads — OllEHKa PeryJsipHOCTH, CBOEBPEMEHHOCTH U KauyecTBa BHINOJHE-
HUS CTYJIEHTOM y4e€OHOW pabOThHI M0 M3YYEHUIO AUCIUIUIMHBI B TEYCHUE MEPUOJIa U3YUYCHUS TUCITHU-
TUTHHBI (ceMecTpa, UM HECKOJIbKUX ceMecTpoB) (cymMa — He Oonee 70 6amnoB). bammsl, xapakrepu-
3YIOIIHAE YCTIEBAEMOCTh CTYJIEHTA M0 JUCIUIUINHE, HAOUPAIOTCS UM B TEUCHHUE BCETO TMeproaa odyde-
HUS 332 U3YYEHUE OTJENbHBIX TEM U BBIIIOJHEHNUE OTJEIbHBIX BHIOB padoT.

— emopas cocmasnAwas — OUeHKa 3HaHUN CTyJIeHTa M0 pe3ybTaTaM MPOMEKYTOUHON aTTe-
ctaruu (He 6omnee 30 6amioB).

KputepueM orieHku ypoBHSI CHOPMUPOBAHHOCTH KOMIETECHIIMI B paMKaxX yu4eOHOW TUCIUTLTH-
Hbl «OYHKIIMOHAIBHBIN aHaIu3» V ceMecTpe ABisieTcs 3k3aMeH, B VI cemectpe 3ader.

OO0muii 6an TeKymero u pyoekHOTO KOHTPOJISI CKIIABIBACTCS U3 COCTABIISIFOIINX, TPUBOIU-
MBIX B Ta0uie 12.
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Tabnauya 12. Pacnpedenenue 6annoe mexkyuiezo u pyoedcHozo KOHmpoJis

Cymma 0as110B
N Bupa xonTpos Oomasn
n/n 1-s1 Touka 2-11 Touka | 3-51 TOUKA
cymma

1 | Iocewenue 3anamuii 00 10 bannos 00 3 0. 00 3 0. 00 4 o.

2 | Tekywuit kKonmponw: 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
Omeem na 5 eéonpocoe om000l56. | om0oo5 | Om0ool5 Om 000 5

0. 0. 0.
[TonHbBINM MPaBUIILHBINA OTBET 1o 15 damnoB 50. 50. 50.
HenonHblil npaBUIBHBINA OTBET or3 10156. | orl 1056. | or1 1056. | or 1 105 O.
OTBer, copaepkamuii HETOYHOCTH, 006. 006. 06. 0 0.
OIHUOKH
Buvinonnenue camocmosamenvHvix
3a0anuil (pewieHue 3aday, Hanu-
canue peghepamos, 00K1a0) om000l56. | om0O0oo5 om 0005 om 000 5
0. 0. 0.

3 | Pybestcnulit KOHMpO1b 0o 30 6annoe 00 10 6. 00 10 6. 00 10 6.
TECTUPOBAHUE or0n0156. | or0g0506. | otr01056. | or0m050.
KOJUJIOKBUYM 010 510156. | oT01056. | 0T01056. | or0 10 5 0.

Hmozo cymma mekywiezo u pyoexncnozo
KOHmMPON 0o 70 6annoe 00 23 0. 00 23 0. 00 24 6.

Lenvro npomesicymounsix ammecmayuil o TUCUUTUIAHE SIBJISICTCS OI[CHKA KaYeCTBa OCBOEC-
HUS TUCIHILIHNHBI oOydatoumucs. [1o nucrumniae «DyHKIMOHATBHBINA aHAIH3) y4eOHBIM TUIAHOM
peyCMOTPEHbI (popMa poMexyTouHOU arrectanuu 3a4et B VI cemectpax. [IpoBoanTCs KOMIUIEKC-
Hasl MPOBEPKa 00YYAIOLINXCS HA ONPEICIICHUE CTEIICHH OBJIAJICHUS 3HAHUSIMU, YMCHHUSIMU M HaBbIKa-
MU, MTOJTyYCHHBIMH Ha 3aHATHAX, a TAKKE MYTEM CaMOCTOATEIBHOM paboThI.

MIOJTHOCTBIO, 0€3 Mpo0esIoB, HEOOXOUMbIE TPAKTUYECKUE HABBIKK PA0OTHI C OCBOCHHBIM MaTe-
puanom chopmupoBaHbsl. Bee mpeaycMoTpeHHbIe TporpaMMoi 00ydeHus yaeOHbIe 3aJaHHs BBITIOTHE-
HBI, Ka4YeCTBO MX BBIMOJIHEHUS OLIEHEHO YMCIOM OaioB, ONM3KUM K MakcuMmaibHOMY. Ha sk3amene
CTY/ICHT IEMOHCTPUPYET IIyOOKHE 3HAHHUS IPEIYCMOTPEHHOTO MTPOrpaMMOi MaTepuaa, yMeeT 4eTKO,
JTAKOHWYHO M JIOTMYECKH MTOCIIEI0BaTEIbHO OTBEYATh HA TOCTABIEHHBIE BOIIPOCHI.

Ouyenka «xopouio» — om 81 0o 90 6annoe — TeoOpeTUUECKOE COJIEp)KaHUE Kypca OCBOEHO, He-
00X0AMMBIE MPAKTHUECKUE HaBBIKU paboThl c(hOPMUPOBAHBI, BHIIIOJHEHHbIE YUeOHbIC 3aJaHHsI COAEP-
KaT He3HauuTelbHbIe omMOku. Ha sk3aMeHe CTYAEHT JEMOHCTPHUPYET TBEpAOE 3HAHHS OCHOBHOTO
(mporpaMMHOro) MaTepuana, yMeeT 4eTKO, TpaMOTHO, 0€3 CYIIECTBEHHbIX HETOYHOCTEH OTBEYATh Ha
MTOCTaBJICHHBIC BOTIPOCHI.

Ouyenka «yooenemeopumenvuo» — om 61 0o 80 6annoe — TeopeTUecKoe coaepkKaHue Kypcea
OCBOCHO HE TIOJHOCTHIO, HEOOXOMMbIE MPAKTHYECKUE HABBIKA PabOTHI cPOpPMHUPOBAHBI YACTUIHO,
BBINOJIHEHHBIE ydeOHbIE 3aJJaHus coJepKaT rpyoble ommOKku. Ha sk3aMeHe CTyAeHT AEMOHCTPUPYET
3HaHUE TOJILKO OCHOBHOTO MaTepuaia, OTBETHI COJEPXKAT HETOYHOCTH, CIIad0 apryMEHTHPOBAHBI,
HapylleHa Mocae10BaTeIbHOCTh U3JI0KEHHs MaTepuaa

Ouyenka «neyooesiemeopumebHo» — om 36 0o 60 6annoe — TeOPETUUECKOE COAEP)KAHUE KYP-
ca HE OCBOEHO, HEOOXOJMMBbIE MPAKTHUYECKHE HAaBBIKK PabOThl HE CHOPMHPOBAHBI, BBITOJHEHHbIE
y4eOHBIe 3a/IaHus CO/IePIKAT TPYObIe OMIMOKH, TOTIOTHUTENIFHAS CaMOCTOsITeNIbHAs padoTa HaJ MaTe-
pHajoM Kypca He MPUBEAET K CYIIECTBEHHOMY IMOBBIIIEHUIO KauecTBa BBHIOJHEHMUS Y4eOHBIX 3aja-
Huil. Ha sKk3aMeHe CTYACHT NEMOHCTPUpPYET He3HAHHME 3HAYUTEIFHOW YaCTH MPOTPAaMMHOTO MaTepHa-
J1a, CYIIECTBEHHBIEC OIIMOKHN B OTBETaX Ha BOIPOCHI, HEYMEHHE OPUEHTUPOBATHCS B MaTepuale, He3Ha-
HUE OCHOBHBIX IMOHITHN TUCITUILTHHEIL.

Jist mosrydeHus 3a4eTa, KOTOPBIM 3aKaHUYMBACTCS M3YYCHUE AUCIUILUINHBI B CEMECTPE, CTY/ICH-

Ty HCO6XOI{I/IMO UMeTh He MeHee 61 Oamna. Ecim mo uroram TCKYLICTO U pyGencHoro KOHTPOJIA YyCIIC-
BacMOCTH CTYACHT Ha6paJ1 4yucao OalioB B npeaciax oT 36 J0 61, TO OH AOITYCKACTCA K CAa4YeC 3a4CTa.
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ITo uroram 3ayera OH MOXET MOBBICUTH CyMMY OaitoB a0 61 (He Gonee), HEOOXOUMBIX JUIS MOJTy4e-
HUS 3a4eTa.

OreHka «3aumeno» - ypoBeHb 3HaHUHN CTYJCHTAa COOTBETCTBYET TPEOOBAHUSIM:
— CTyAEHT CBOOOJHO OPHEHTHUPYIOTCA B MarepHualie U oTBedaeT 0e3 3aTpyaHeHuid. OOydaromuiics
CHOCOOCH K BBIMOJTHCHHUIO CIOXHBIX 3a/IaHUM, MMOCTAHOBKE IIEJIeH M BBIOOpE MYTEH WX peallu3allvu.
PaboTa BeImosHEeHa MOJIHOCTHIO 6€3 omuooK, pemeno 100% 3anad;

— OTHOCHUTEJIBHO TIOJTHO OPUEHTHPYETCS B MaTepuase, OTBeYaeT 0e3 3aTpyAHCHUM, TOMyCKaeT He3Ha-
YUTENbHOE KOJIMYECTBO OomMO0K. OOyuaromuiicss cnoco0eH K BBIMOIHEHHIO CIOXKHBIX 3a1aHuil. Pabo-
Ta BBIIIOJIHEHA TIOJHOCTHIO, HO UMEIOTCSI HEe 0oJiee OHON HEerpy0oii OmMMOKHA U OJHOTO HeJouYeTa, He
Oornee Tpex HemoyeToB. JlomycKaloTcs HE3HAYUTENbHbIE HETOUHOCTH INPHU PEUICHUH 33/ay, PEHICHO
70% 3amau;

— B mpornecce orBera momyckaroTcsl OMMOKUA M 3aTpYAHEHHs] IPU U3JI0XKEHUM MaTepuana. OOydaro-
IIUICSI PaBUIILHO BBITIOMHWI HE MeHee 2/3 Bceil paboThl MU JONMyCTUN He 0Oojiee OIHOUM rpyOoi
OmMOKHN U JBYX HEJAOUYETOB, HE OoJiee OJHOM TpyOOi M OJHOW HerpyOoil OmMOKHU, HE OoJiee Tpex He-
rpyObIX OmuOOK, onHOW HerpyOoil. OOydarouuiics 3aTpyAHAETCS ¢ MPaBUIBHON OICHKOW Mpeaso-
YKEHHOM 3aJ1a4uu, JaeT HEMOJIHbIN OTBET, pemeHo 55% 3amay;

OlLIeHKH «He 3aumeHo» - CTYJICHT TOKA3bIBAET HEIOCTATOYHBIC 3HAHUS MPOTPAMMHOTO MaTe-
puaia, He CrocOoOEH apryMEHTHPOBAHHO W TOCJIENOBATENIBHO €ro M3jaraTh, JOIYCKaeTcsi rpyoObie
OIMOKY B OTBETaX, HEIIPABIJILHO OTBEYACT HA TIOCTABICHHBINA BOTIPOC HIIH 3aTPYAHSICTCS C OTBETOM.

Tunosele 3ananus, obecneunBatomue GopmupoBanue komnerenui [IKC-1 npeacrasiens: B
Tabiuue 13

Taobnuya 13. Pe3ynbraThl 0CBOCHHUS Y4eOHOM JUCHUILIMHBI, NOAJIe/KALME IPOBEPKe

Pe3yabTathl 00y-
yeHusi (KOMIIETEH-

Nuaukaropsl J0CTHKE-
HHUSI KOMIIETEHINH

1074 Jisl IVIAHUpPOBaHus pe- | Bua oneHoynoro ma-
) OcHoOBHbIE TOKA3aTETH % P P L on
3yJIbTATOB 00y4YeHHS 110 TepHaJia, o0ecrmeIn-
OIIEHKH pe3yJIbTATOB 00y4e-
st 3J1eMeHTaM o0pa3oBa- Bamomero ¢popmupo-
TeJILHOI MPOrpamMMbI H BaHHe KOMIIeTeH Uit
COOTBETCTBYIOIIHUX OIIe-
HOYHBIX CPEACTB)
IKC-1 3HaTh: UA_1 IIKC-1.1. Cooco- | TumnoBsie OlIEHOYHBIC

YMEHHUE SICHO U I10-
HSTHO IIPEJCTABIIATh
MaTE€MaTHYECKHE
3HaHUS C Y4ETOM
YPOBHS ayJUTOPHH.

- OCHOBHBIC U3BCCTHBIC HAYy4-
HBIC PE3yJbTAThI, COOTBET-
CTBYIOIIKE TPOQHUITIO ITOAT0-
TOBKH;

- IEPCIIEKTUBHBIC HAYYHBIC
HaMpaBJICHHUsI B IPOPHUIHHOI
MpeIMETHON 00IacTH.

Ymern:

- YMETb SICHO U TIOHSITHO Tpe/-
CTaBJIATh U H3JIaraTb MaTeMa-
TUYECKHUE 3HAHUS C yUETOM
YPOBHS ayAUTOPHH;

- CaMOCTOSITENIEHO CTPOUTh
npoliiecc oBJiageHus HHHop-
Malue, 0TOOpaHHO! U CTPYK-
TYPUPOBAHHOH JUJIsI BBITTOJTHE-
HUSI TPOECCUOHATBHOM J1esI-
TEJILHOCTH.

Baanern:
- pa3nuuHBIMU (hOpMaMU
MIPEACTABIICHUS 3HAHUN U

OeH oOpabarbiBaTh, aHAJIU-
3UpOBaTh W OCYIICCTBIAThH
cOop uHpoOpMaIMK IO 3a-
NAaHHOU TEMAaTHUKE

N1 _2 IIKC-1.2. Cnoco-
O0eH ¢QopMmynupoBaTh mare-
MAaTU4€CKUEC 3HAaHUA C y4e-
TOM YpPOBHS CITyIIaTenei

MaTepuabl JJIsl YCTHOTO
ompoca (1. 5.1.1);

TUTIOBBIE OLIEHOYHBIE
MaTepHabl 175l KOH-
TPOJILHOW paboTHI
(m. 5.1.2);

THIIOBBIE TECTOBBIE 3a-
Janus (1. 5.2.2);

THUTIOBBIC OLICHOYHBIC
MaTepHaibl K 3a4eTy H
sK3amMeny (. 5.3).
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HAyYHBIX PE3yJIbTATOB;

- HaBBIKAMU YCTHOTO U TIHCh-
MEHHOTO apTryMEHTHPOBAaHHO-
TO U3JIOKEHHSI COOCTBEHHBIX
pe3yIbTaTOB.

7. YuyeOGHO-MeTOANYECKOE o0ecledeHe TUCIUIITUHbI

7.1. HopMaTUBHO-3aKOHOAAaTeIbHbIE AKTbI

1. I'paxmanckuii konekc P®D: [anextponnsiii pecype] // doctyn u3 crnpaBouHor cuctemsl "I a-
pant". http://www.garantexpress.ru.

7.2. OcHOBHas1 JInTepaTypa
1. WurerpanpHble ypaBHeHUs : yuebHnoe nocodbue / O.B. HoBocenos [u np.].. — Kpacnospck : Cu-
OUPCKUI TOCYIapCTBEHHBIH YHUBEPCUTET HAYKU M TEXHOJOTH MMeHHU akagemuka M. @. Pemer-
HeBa, 2020. — 122 c¢. — Tekcr : 3nmeKTpoHHBIN // DnekTpoHHO-Onbnmoreuynas cuctema PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/107201.html
2. Pomenko O.E. Marematnueckuit ananus. [luddepeHunanbHoe U HMHTErpajibHOE HCUUCIICHUE

(GYHKIIMM HECKOJNbKUX TNepeMeHHBIX. /luddepeHnuansupie ypaBHEHUS : y4eOHO-METOIUYECKOe

nocobue / Pomenko O.E., Jle6enera E.A.. — HoBocubupck : HoBocubupckuii rocyaapcTBeHHbII
TeXHUYEeCKUi yHuBepcutert, 2019. — 76 c. — ISBN 978-5-7782-3944-9. — TekcT : 31€KTPOHHBIN
/I DOnektpoHHo-OMOmmoreynas  cucrema IPR - BOOKS :  [caiit]. —  URL:
https://www.iprbookshop.ru/98715.html

3. TlaBnoB, E. A. OcHOBBI ()yHKIIMOHATBHOTO aHau3a : yueOHoe mocobue / E. A. [laBioB. — 2-¢
3., crep. — Cankr-IletepOypr : Jlanb, 2020. — 88 ¢. — ISBN 978-5-8114-3635-4. — Tekcr:
AJICKTPOHHBIN I Jlanp : AJICKTPOHHO-OMOIMOTEYHAS cucreMma. — URL:

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

4. Typesuu, A. Il. CoopHUK 3a/1a4 110 PYHKLIHMOHATIBHOMY aHanu3y : yueoHoe nocodue / A. I1. I'ype-
Bu4, B. B. Kopsnes, A. I1. XpomoB. — 2-e u3zn., ucnp. — Cankr-IlerepOypr : Jlans, 2021. — 192
c. — ISBN 978-5-8114-1274-7. — TekcT : 21eKTpOoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/168380

7.3. JlonoiHUTeIbHAS JIUTEpaTypa

5. AcramoBa N.B. ®yHkuuoHanbHbIl aHanu3: ydeOHoe mnocobue / W.B. AcramoBa. — Dinek-
TPOH.TECTOBbIE AaHHbIE. —M.: EBpo3uiickuil oTKpbIThIi HHCTUTYT. 2011. -112¢. —Pexxum noctyna:
http://www.iprbookshop.ru/11120.html.

6. CyxunoB A.U. Jlekuuu no ¢pyHKIMOHAIEHOMY aHaIu3y: yueoHoe nocodue/ Cyxunos A.U., up-
coB W.II.- PocroB-na-Zlony: KOxHblil (enepanbubiii yHuBepcutet, 2009. - 192 c. - Pexxum no-
cryna: http://www.iprbookshop.ru/46993.html.

7. Pesuna C.B. ®yHKIMOHANBHBIA aHAIN3 B IPUMEpax U 3ajayax [DIeKTpOHHBIN pecypc]: yueOHOoe
nocobue/ Pesuna C.B., CazonoB JI.U.— DnexktpoH. TekcToBble maHHbIe.— PocToB-Ha-JloHY:

HOxHb1it penepanbublil yausepcuret, 2009.— 120 c.— Pexxum nocryna:
http://www.iprbookshop.ru/47190.html
8. CxonuH B.A. OyHKIMOHANBHBIM aHANM3 M MHTErpajbHble ypaBHEHUS [DJIEKTPOHHBIA pecypc]:

METOAMYECKHE yKa3aHUs K camocTosTesnbHOM pabote/ Ckonuu B.A., Cenpix M.A.— DnekTpoH.
TEKCTOBbIEe JaHHble.— Jlunenk: Jlunmeukuii rocy1apcTBEHHbIM TeXHUYECKUN yHUBepcuteT, IbC
ACB, 2012.— 17 c.— Pexwum nocrtyna: http://www.iprbookshop.ru/55174.html

9. Bopnaxosa B.A., Haxymesa @.b. ®yHKkunoHaNbHBIN aHATU3 U UHTETpalibHble ypaBHEHUA. MeTo-
nrueckas pazpadorka. Hanpunk, KBI'Y, 1995 1.
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10. CanoBanunii B.A. Teopus oneparopos. M.: Ipoda, 2001 r.

11. Tpenorun B.A., [Mucapesckuii 5.M., Co6onea T.C. 3agaun u ynpaxHeHust 1o GyHKIIHOHATBHO-
My aHanuzy M., DUSMATIIUT, 2002. — 240 ctp.

12. Pynun V. @yHkiuonansHbiid aHams. — Cankr-IletepOypr, Jlans, 2005 T.

13. Kupunos A.A., I'eummmmann A.Jl. Teopemsl 1 3a1auu GyHKIIMOHAIBHOTO aHaIu3a. Y4eOHOe 1MOCco-
oue M., Hayka, 1979 r., 381 cp.

14. Konmoropos A.H., ®omun C.B. DnemeHThl Teopuu (QyHKIUNA ¥ (PYHKIIMOHAIBHOTO aHAIW3a. —
M.: ©USMATIIUT, 2012. - 517c.

15. CapoBanunii B.A. Teopus oneparopos. — M.: JIpoda, 2001 r.

16. Tpenorun B.A. ®yukuuonaneHelil ananus. — M.: ®U3MATIIUT, 2002. — 488 ctp.

17. Tpenorun B.A. ®ynkunonansHbid ananus. M3n.4. ucnp. 2007. U3n-Bo ®uzmaTiur.

18. Mocuna K. dynkuuonaneHelil ananus. Ilep. ¢ anri. u3n.3. 2010 r.

19. AntoneBuy A.b., Kuszes JI.H., Pagons! S1.B. 3agaun u ynpaxHenus no GyHKIIMOHATLHOMY aHa-
m3y. M3a-Bo JIubpokom, 2010 .

7.4. Ilepuoguveckue U3IaHUs
20. Bectaux MI'Y Cepus 1. MaremaTuka. MexaHuka.
21. Iuddepennmanbubie ypaBHEHUS
22. loxnanel PAH
23. )KypHan BIYUCIUTEIHHOW MAaTEMATHKU M MAaTEMaTH4YEeCKON (DU3UKHU
24. N3Bectus By30B. CeBepo-KaBkasckuii pernoH. EcTecTBeHHbBIE HAyKU
25. Ycnexu MaTeMaTHYeCKUX HayK

7.5. UnTepHeET-pecypchl

[Tpu u3ydyeHun aucuUIIMHBL «DYyHKIIMOHATBHBIA aHANU3» oOydarompecs 00ecredyeHbl J10-
cTynoM (yIajJeHHBIN J0CTYI) K pecypcam:
—  o0wue uHghopmayuonHnvle, CNpagoUHbIe U NOUCKOBbLE:
26. CnpaBoynas npaBoBas cuctema «l'apant». URL: http://www.garant.ru.
27. CnpaBouHas npasoBas cuctema «Koncynprant [lmroc». URL: http://www. consultant.ru

ITepedyeHb aKTyaJbHBIX 3J1eKTPOHHBIX MHGOPMAIMOHHBIX 0a3 JaHHBIX,
K KOTOpPBIM o0ecnedeH aocryn noJn3osaresasivm KbI'Y

Neni/m | HammenoBanme | KparTkasi xapakTepucTHKa Apnpec caiita YcaoBust nocry-
3JeKTPOHHOT 0 na
pecypca
1. | Hayunasi syiek- | DyiekTp. OubamoTexka Hayd- http://elibrary.ru Ilonnsiit goctyn
TpPOHHasi 0uo- HBIX ITyOJIMKALUHi - OKOJIO
guorexka (HOB | 4000 unoctpannsix u 3900
POON) OTEYECTBEHHBIX HAYYHBIX

JKypHAIJIOB, pedepats Imy0-
nukanuii 20 THIC. )KypHAJIOB,
a TakKe onucaHus 1,5 MIIH.
3apyOeXHBIX U POCCUICKUX
nuccepTtanuii; 2800 pocc.
KYpPHAJIOB Ha O€3BO3ME3THOMN
OCHOBE

2. | 9BC «Koncyan- | 13800 u3nanuii mo Bcem 00- http://www.studmedlib.ru [TonHenit noctyn
TAHT CTYAE€HTA» | JIACTSAM 3HAHWH, BKIIOYa- (peructparys o
et 6osree uem 12000 yuebHn- IP-anpecam
KOB M y4eOHBIX TOCOOUHt [y1st KBI'Y)

BO u CIIO, 864 nanmeHoBa-
HUH )XypHanoB u 917 MoHO-
rpa¢uii.

http://www.medcollegelib.ru
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3. | «dnekrponnasi | Komnekuus «MenuurHa http://www.studmedlib.ru IlonHbIi JOCTYT
O0ub/uoTEKA (BO) I'SOTAP-Menua. (peructpanus no
TexHu4yeckoro | Books in English (kauru Ha IP-agpecam
By3a» (AbC AHTJIMHACKOM SI3bIKE)» KBbI'Y)
«KoHcyabTaHT
CTYA€HTa)
4, 9BC «Jlanb» DNeKTpOHHBIE BEPCUN KHUT https://e.lanbook.com/ [HomHsnit qoCcTYyM
BEIYIINX U3IATEIHCTB yIeO- (perucTpanus mo
HOH U HAy4YHOU JIUTEPATYPbL IP-anpecam
(B TOM UmMCIIE YHUBEPCUTET- KBI'Y)
CKHX HM3/IaTeNbCTB), TaK U
3IIEKTPOHHBIE BEPCUH MIEPHO-
JUYECKUX U3AaHUH 10 pa3-
JUYHBIM 00JIaCTSIM 3HAHUH.
5. IBC «JIaup» Konnekius 31eKTpoOHHBIX https://e.lanbook.com/ [MomHsIit qocTym
m3panuit «dITY. 10-11 k. (peructpanus no
N3a-Bo «IIpocBenieHue. IP-anpecam
O06meobOpa3oBaTeIbHBIE KBI'Y)
MPEMETHI.
6. | Haumonannuas | OObeIMHEHHBIN JJIEKTPOH- https://rusneb.ru/ HocTtym ¢ anek-
3JIEKTPOHHAA HBIN KaTajor (JOHI0B poc- TPOHHOTO YUTAIb-
oudauorexka PI'B | cuiickux 6ubnuorek, conep- HOTO 3a5a 6uo-
KAl muotexu KbI'Y
4 331 542 >neKTpOHHBIX J10-
KYMEHTOB 00pa30BaTeILHOTO
Y Hay49HOT'O XapakTepa 1o
pa3IYHBIM OTPACIIsIM 3Ha-
130501
7. 9BC 107831 myOnukanwid, B T.4.: http://iprbookshop.ru/ [MomHsIt qOoCTYyT
«IPSMART» 19071 — y4eOHBIX U3AaHUH, (peructpanus mo
6746 — HayYHBIX U3/IaHUH, IP-anpecam
700 konnmexnni, 343 xxypHa- KBI'Y)
na BAK, 2085 aynuounsna-
HU.
8. 93BC Tematnueckast KOJUIEKIIUSA http://iprbookshop.ru/ [MomHsIit qocTym
«IPSMART» «Pyccxmf SI3BIK KaK MHO- http://www.ros-edu.ru/ (peructpanus 1o
(0P PKN) CTpPaHHBIN» IP-anpecam
N3narensckue KOJUIEKIUU: KbI'Y)
«3naroyct»; «Pycckuil A3bIK.
Kypceb»; «Pycckuit S3b1K»
(Kypcst YMK «Pycckmii
SI3BIK CETOHS» - 6 KHUT)
9. | IBC «lOpaiit» | DeKTpOHHbIE BEPCUH yueb- https://urait.ru/ Ilonnsiit goctyn
aaa CIIO HOM M Hay4YHOU JIUTEepaTyphl (peructparus Mo
n3natenseTB «HOpaitt st IP-agpecam
CIIO u 57eKTpOHHBIE BEPCUU KBI'Y)
MEPUOTUUECKUX U3IaHUM 110
pa3ITUIHBIM 00JIACTSIM 3HA-
HUH.
10| 9BC «lOpaiiT» | Onexkrponnsie Bepcun 8000 https://urait.ru/ [TonHenit noctyn
aasa BO HaUMEHOBaHUH y4eOHOW 1 (peructpanus mo

Hay4YHOU JINTEPATypHl U3/1a-
tenbeTB «fOpait» g BO n
AJIEKTPOHHBIE BEPCUH NTEPHO-

IP-anpecam
KBI'Y)
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JIMYECKUX U3JIaHUi Mo pas-
JMYHBIM 00J1acTsM 3HaHUH.
11| Polpred.com. 0630p CMU Poccun u 3apy- http://polpred.com Hoctyn no IP-
Hosoctu. O630p | 6exbs. [lomaabie TEeKCTHI + anpecam KbI'Y
CMMU. Poccuss m | ananutuka u3 600 uznanuii
3apy0exbe o 53 otpacisiMm
12| Hpe3ugenrckas | bomee 500 000 seKTpOHHBIX http://www.prlib.ru ABTOPH30BaHHBII
0M0JIMoTeKa UM. | TOKYMEHTOB ITO HCTOPUU JIOCTYyT U3 OMb-
B.H. Expnuna | OtedecTBa, pOCCUHCKOM roc- JHOTEKH (ayI.
YAApCTBEHHOCTHU, PYCCKOMY Nell5, 214)
A3BIKY U IIPaBy

Kpome mozo, odyuarouwjueca mozym 60cnonb308amocsa npogheccuonanbHblMu nOUCKO8bl-
MU cucmemamu:
28. Ciy>k0a TeMaTHYeCKHX TOJIKOBBIX cioBapei http://glossary.ru/
29. Cnosapu u sHuukionenuu https://dic.academic.ru/
30. Buxkunenus http://ru.wikipedia.org/wiki/

7.6. MeTonnueckne yKazaHus K JJa00paTOPHbIM 3aHATUAM
JlaGoparTopHble 3aHATHS HE TPEyCMOTPEHBI.

7.7. Meroan4yecKue yKa3aHus K NPAKTHYECKUM 3aHATHAM

[lenpro MpaKTUYECKUX 3aHATHH sABJIsETCA oOecreueHue CBA3M Teopun U npaktuku. [Ipaktuue-
CKHE 3aHATHUS COJEUCTBYIOT BBIPAOOTKE Yy CTY/IE€HTOB YMEHHUI M HABBIKOB MPHUMEHEHUS 3HAHUM, MOay-
YEHHBIX Ha JIEKIUSAX U B XOJI€ CaMOCTOSTENbHON paboThl. B X01e MpakTHYeCKUX 3aHATUH CTYAEHTHI
npuobperaroT mpodecCHOHANBHBIE YMEHHS U HABBIKU JUIS PEHICHUS MPAKTHUECKUX 33734 U Pa3BUTHA
y HUX MaTeMaTU4YeCKOr0 MBIIUIEHUS, U HHTEJUIEKTYaJIbHbIX CIOCOOHOCTEH.

[IpakTHyeckne 3aHATHS TMO3BOJIAIOT YIIIYOUTh M 3aKPENUTh TEOPETHUECKUE 3HAHUS B MHTEpE-
cax npodeccHoHaIbHONW MOATroTOBKU. OHM MO3BOJISIIOT IMPOJAEMOHCTPUPOBATh 3HAHUS, YMEHHE YUTATh
U IIOHUMAaTh y‘Ie6HBI€ N HAYYHBIC MAaTCpUaJIbl, 4 TAKKC IIPUMCHATE UX NIPU PCIICHUU 3aaa4.

bazoBeiMu BuaMu yd4eOHOM pabOTHl CTYJAEHTOB SIBIAIOTCS ayAMTOpPHAs M CAMOCTOSITENbHAs.
AynutopHoil paboTre 00s3aTeIbHO JOJKHA MIPEAIIECTBOBATh CAMOCTOSATEIbHAs padboTa.

Marepua, BBIHOCUMBIN Ha MPOMEXYTOUHbIE KOHTPOJIbHbIE MEPOIIPUATHS, Oa3UpyeTCs Ha TEOo-
pCTH‘{CCKOﬁ JaCTH Kypca, IO3TOMY BOIIPOCHI, U3JIara€MbI€ Ha JICKIHAX, d TAKXKE BBIHOCUMBIC Ha CaMO-
CTOSITENIBHYIO IPOPAOOTKY, JOJDKHBI PErYJISIpHO 3aKPEIIsAThCs KaKk BO BpeMs ayJUTOPHBIX 3aHATHH,
TaK ¥ B YaChl CAMOCTOSITEIIHHON paOOTHI.

[ToaroToBKy K MPakTUYECKUM 3aHATHUSAM PEKOMEH]IyeTCs HauWHaTh 3a0JIarOBPEMEHHO U Ipo-
BOJIUTH B CHC}IYIOHICI\/’I MOCICA0BATCIIBHOCTU: YACHCHHUE TEMBI U OCHOBHBLIX BOIIPOCOB, BELIHOCUMBIX Ha
3aHATHE; ONpeAeTeHUEe MOpPsIKa MOArOTOBKU K 3aHATHIO; U3YYEHHE TEOPETHMUYECKOro MarepHaja Io
TeMe paboThl M METOJIMYECKUX YKa3aHUM IO PEHISHUO 3a1ad.

[Tpy m3yueHun nuTepatrypbl HEOOXOAMMO MpopaboTaTh MHPOPMALHUIO, TITYOOKO OCMBICIHB
IMPOYNTAHHOC. B XO0J€ MOATOTOBKHU K 3aHATHIO CTYJACHTEI MOT'YT BBIITOJTHUTD!:

- KOHCIIEKTHPOBaHHE NEPBOMCTOUYHUKOB U APYroi y4eOHOU JIUTEPaTypHI;

- MpopaboOTKy yueOHOro MaTepuania (1o KOHCIEKTaM JIeKIuH, y4eOHOM 1 HayYHOU JTUTepaType)
Y TIOATOTOBKY JIOKJIa/10B;

- IOMCK ¥ 0030p HAay4YHBIX MYOJIMKAIMHA U 3JIEKTPOHHBIX HCTOYHUKOB MH(OpMaInK;

- peleHue 3aay, ynpaxHeHuH;

- paboTy ¢ TecTaMH M BOTIPOCAMH ISl CAMOIIPOBEPKH; U T.I.

[Tpu moAroToBKE K OTBETY CTYAEHT JOJDKEH 00paTUTh BHUMAaHHE Ha Cleaylolie TpeOOBaHUs:
CBOOOHOE M3JIOKEHUE MaTephalia; apryMEHTUPOBAHHOCTh BCEX COJIEPIKAIIUXCSI B OTBETE BHIBOJOB U
3aKIIIOYEHUH; KyJIbTYpy peud. BeicTynaronuii 1omkeH yMeTh OTCTauBaTh CBOM pe3yibTaThl. CTyaeH-
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Thl JOJDKHBI OBITh TOTOBBI K BBICTYIUIEHHIO TOOPOBOJIBHO WM IO BBI30BY IIPENOaBaTelis IO BCEM
BOIIPOCAaM, pacCMaTPUBAEMbIM Ha 3aHATHH.

B xozxe mpakTH4YeCKOro 3aHATHS CTYyJEHTAM PEKOMEHIYETCs BHUMATEJIbHO CIIYIIATh BBICTYII-
JICHUs TOBAapUINEH, Ae1aTh MpU HEOOXOAMMOCTH 3aIUCH, a TAKXKE 3aMeUaTh JOMYIIEHHBIC B PEIICHHIX
CTY/IEHTOB HETOYHOCTH, OIIMOKHM U UCHPABIATh UX. B KOHIIE 3aHsTUA IpenoiaBaTesb MOABOJUT UTOTH
M3YyUYEHHS TEMBI, OOBSBIIAET OILICHKH, MOJyYeHHBIC CTYJCHTaMH, AAa€T B Cllydyae HEOOXOAUMOCTH PEKO-
MEH/IallH 110 JOTIOJIHUTEIbHON paboTe Haj OT/IEIbHBIMUA BOIIPOCAMU TEMBI.

O dopmax u Meronax KOHTPOJS 3HAHUN CTYIEHTOB, O COAEP)KaHUU KOHTPOJIbHBIX 3aJlaHHi, a
TakXke 00 UTOraXx KOHTPOJBHBIX MEPOIPUATUI CTYAEHTHI CBOEBPEMEHHO MH(DOPMUPYIOTCS NpenoaaBa-
TEJIEM.

CamocrostenbHas  paboTa  CTYAEHTOB — 3TO IUIaHMpyeMmas  ydeOHas, ydeOHo-
HCCIIeI0BATENbCKAs!, HayYHO-UCCIIEI0BaTeIbCKasi paboTa CTYJCHTOB, BBHINOJHIEMAas BO BHEAYIUTOP-
HO€ BpeMs 110 3a/laHUI0 U 0]l PYKOBOJCTBOM IIPENOIaBATEIIS.

Llenbi0 caMOCTOATENBHOM pabOTHI SABISETCS INIyOOKOE MOHUMAaHUE M YCBOCHUE Kypca JISKLIUT
U NPAKTUYECKUX 3aHATUH, IOJrOTOBKA K BBIMOJIHEHUIO KOHTPOJIbHBIX Pa0OT, KOJUIOKBUYMY U K cAaye
9K3aMeHa, a TAK)KE MPUOOPETEHHE OTIbITa TBOPUECKOM U UCCIIET0BATEIBCKON AEATEIbHOCTH.

@DopMbI  CaMOCTOSITETILHONM pPabOThl CTYAECHTOB IOJHOCTBIO OMNPEAEISAIOTCS COJEpKaHUEM
y4eOHOH NMUCHUIUIMHBL. B KauecTBe OCHOBHBIX (POPM CaMOCTOSTENBHON pabOTHI CTYIEHTOB IPU U3Y-
YEHUM JUCLUILINHBI “‘DyHKIMOHAIBHBINA aHAJIN3 MO>KHO BBLIEIHUTH CIEAYIOLIUE:

- BBIIIOJIHEHUE JOMAILIHUX 3aJaHUN;

- IOATOTOBKA K TECTUPOBAHUIO;

- IOArOTOBKA K KOJUIOKBUYMY;

- CaMOCTOSATENBHOE U3YUYEHUE TEOPETUYECKOT0 MaTepHalla U JINTEPATYPHI;

- MIOJTOTOBKA K KOHTPOJILHOM padoTe;

- CaMOCTOSATEJIbHAs IPOBEpPKa COOCTBEHHBIX 3HAHUM;

- IOArOTOBKA K K3aMEHY.

Pe3ynbpTaThl caMOCTOATENbHOM pabOThl KOHTPOJIMPYIOTCS IPENoJaBaTesieM U YYUTHIBAIOTCS
IIpU TEKYLIeH, pyOe:KHON U MPOMEXYTOYHOW aTTeCTalluy cTyjaeHTa. HemanoBaxkHyo poib HpU 3TOM
JOJKHBI UTPaTh CUCTEMAaTHYHOCTD U IJI0A0TBOPHOCTH POBOAUMOM CaMOCTOATENBHOM padoThI.

7.8. MeTonnuecKkue yKa3aHusi K KypcoOBOMY NPOEeKTHPOBAHUIO M APYTHM BHIAM
CaMoOCTOSITeIbHON PadoThl

I[J'ISI MOATOTOBKH K IMPAKTUYCCKUM 3aHATUAM HCO6XOI[I/IMO PACCMOTPETh KOHTPOJBHBIC BOIIPO-
Chbl, ITpU HCO6XO,Z[I/IMOCTI/I O6p3.TI/ITBC$I K peKOMeHHyeMOﬁ JIATCPATYPEC, 3alMUCATh HECIIOHATHBIC MOMCHTEIL
B BOIIpOCax JJid YACHCHUA UX Ha MMPEACTOAIICM 3aHATUH.

Memoouueckue pekomenoayuu 0na o0yyaOwWuxca no uzydyenuro oucyuniunvt « OynKyuo-
HAbHBLIL AHATU3)

[Ipuctymnas kK U3y4eHUI0 AUCIUIUIMHBI, 00yJaromeMycs He0oOX0AMMO 03HAKOMHUTHCS C TEMATH-
YeCKUM TUTAHOM 3aHSTHH, CIIUCKOM PEKOMEHI0BaHHOW y4eOHO#l nutepaTypsl. Cieqyer YsSCHUTH MO-
CJIEIOBATEILHOCTh BBHIMOJHEHUS WHIUBUYATbHBIX YY€OHBIX 3a/IaHH, 3aHECTH B CBOIO PabOUyIO TET-
paab TEMBbI U CPOKH MPOBEACHUS YUeOHBIX paboT. [Ipu n3ydeHnn NUCHUIUTMHBI 00yUYaroIIuecs BBIOI-
HSAIOT CJEAYIONINE 3aJaHus: U3YYal0T PEKOMEHIOBAaHHYIO YUYEeOHYIO0 W HAYYHYIO JIUTEPATYpPy; MHUIIYT
KOHTPOJbHBIE PA0OTHI; TOTOBATCS K MPAKTHUECKUM 3aHITHSIM; BBIMOJHIIOT CAMOCTOSITENILHBIE PAOOTHI;
YYaCTBYIOT B BBIITOJTHEHUHU MTPAKTUUYECKHUX 3aIaHUIA. Y POBEHB U IIYOMHA YCBOCHUS AUCITUTIIMHBI 3aBU-
CSIT OT aKTUBHOM M CHCTEMAaTHYeCKOW paOOThI Ha JICKIHX, U3YYCHUS] PEKOMEHIOBAaHHOU JTUTEPaTypPHI,
BBITIOJTHEHUSI KOHTPOJIBHBIX MMCbMEHHBIX 33JIaHUN

Kypc usydaercs Ha JEKIUAX, MPAKTHUECKUX 3aHATHUSIX, TPU CAMOCTOSTEIBLHOW W MHIUBUIY-
anpHOW pabore oOyuarommxcs. OO0ydaromuics Ui TOJTHOTO OCBOCHHSI MaTepuala JIOJDKeH He Mpo-
MyCcKaTh 3aHATHS U aKTUBHO Y4acTBOBATh B y4eOHOM Mpoliecce. B cmydae HeperyaspHOro mocenieHus
3aHATUN Y 00yUYaIOIMUXCS €CTh OCTYI K JIEKTPOHHOMY BapHaHTY JICKIUH, 3aaHUN K MPAKTUICCKUM
1 71a00paTOPHBIM 3aHATUSAM. JICKITUU BKIIFOUAIOT BCE TEMbI 1 OCHOBHBIE BOIIPOCHI. J{J151 MaKCHUMAaNbHOM
3¢ PEeKTUBHOCTU M3yUYEHUsT HEOOXOAMMO MOCTOSIHHO BECTH KOHCTIEKT JICKIIMH, 3HaTh PEKOMEHIYEMYIO
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MPEToIaBaTelIeM JINTEPATYPY, MO3BOJSIONIYIO JOTIOJHUTH 3HAHHS M JIYYIIe TIOATOTOBUTHCS K MPAKTH-
YECKUM 3aHSATHUSIM.

B cooTBeTCTBHU ¢ y4eOHBIM IUIAHOM Ha KaXIyI TEMY BBIICICHO HEOOXOIMMOE KOJIUYECTBO
4acoOB MPAKTUYECKUX 3aHATUH, KOTOPBIC MPOBOJSATCS B COOTBETCTBUHM C BOIPOCAMH, PEKOMEHIOBAH-
HBIMHU K U3YYCHUIO IO ONpeieieHHbIM TeMaM. O0yJaroIuecs T0JKHbBI PEryJIsipHO TOTOBUTHCS K 3aHS-
TUSIM U y4aCTBOBATh B OOCYXKICHHH BOMPOCOB. IIpy MOATOTOBKE K 3aHATHSM CIEIYyEeT PYKOBOJICTBO-
BaThCsl KOHCIIEKTOM JICKIIMI ¥ PEKOMEHIIOBAHHOW JIMTEpaTypod. TeMaTnyeckuil IiiaH AMCIUILINHBI,
y4e0HO-METOIUYECKIEe MaTepuaibl, a TaKKe CIUCOK PEKOMEHIOBAHHOW JMTEpaTyphl NMPHUBEACHBI B
paboueii mporpamme

Memoouueckue pekomenoayuu npu padoome HaA0 KOHCHEKMOM 60 8PeMA NPOBEOCHUs J1eK-
uuu

B nporiecce neKMOHHBIX 3aHATUH 11e71eco00pa3HO KOHCIEKTUPOBATh yueOHbIH MaTepuan. s
3TOTO UCIIOJIB3YIOTCS OOIME M YTBEPJUBIIUECS B MPAKTUKE MpPaBUia, U MPUEMbl KOHCIIEKTUPOBAHUS
JICKIIUH.

KoHcnekTtupoBaHue JICKUHIM BEIETCS B CIELUAIBHO OTBEICHHOM ISl 3TOrO TETPAIH, KaxKIbIA
JIUCT KOTOPOM JOJIKEH UMETh IOJIsI, HA KOTOPBIX JENAI0TCs MOMETKH U3 PEKOMEHI0BAaHHOM JIMTEpaTy-
PBI, JOTIOJTHSIOIINE MaTEPHANl IPOCTYIIAHHOMN JIEKIIUH, a TAKXKE MOTIEPKUBAIOIINE OCOOYIO BaXXHOCTh
TEX WIN UHBIX TEOPETUUECKUX TOJIOKEHHH.

[lenecooOpa3Ho 3amuChIBaTh TEMY M IUIAH JICKIIUNA, PEKOMEHYEMYIO JIUTEpaTypy K Teme. 3a-
MUCH PA3JENIOB JEKUHUU JOJKHBI UMETh 3ar0JIOBKH, IOJ3ar0JIOBKH, KpacHbIe CTPOKU. s BbIACIEHHS
paszienoB, BBHIBOJOB, OMPEIEICHUN, OCHOBHBIX HACH MOXHO HCIOJIb30BaTh IIBETHBIC KapaHIAIIH U
(dhomactepsl.

HasBanHble B JIGKIIMH CCHUIKM HA NIEPBOMCTOYHUKH HAJ0 TMOMETUTH Ha IMOJISIX, YTOOBI TP ca-
MOCTOSITEIbHON paboTe HalTH U BIucaTh ux. Kaxaomy cTyieHTy He0OX0AUMO BBIpaOOTaTh M HCIIOJb-
30BaTh JOMYCTHUMBIEC COKpAIIEHUsI HAu0O0JIee PacCPOCTPAHEHHBIX TEPMUHOB U TTOHSTHH.

Memoouueckue pekomenoayuu no n0020MoGKe K NPAKMUYECKUM 3AHAMUAM

[IpakTUYeckue 3aHATUS — COCTABHAs YacTh y4eOHOTO IMpolecca, MPOXOASAIINe MPH aKTUBHOM
ydacTuH CTyAeHTOB. OHM CIIOCOOCTBYIOT YIITyOJIEHHOMY HM3y4YEHHMIO HanOoJiee CIIOXKHBIX MPoOiieM
HayKH U CIIY>)KaT OCHOBHOM (hOpMOI MOABENEHUS UTOTOB CAMOCTOSITENBHON pabOThl 00yYaOIUXCS.
[enbro mpakTUUECKUX 3aHATUH SBISIETCS YIIyOJIeHHE U 3aKpEeIIeHHe TeOPEeTUYECKUX 3HAHUMU, TOy-
YeHHBIX 00YUYaAIOIUMUCS Ha JISKIHSIX U B MPOIIECCE CAMOCTOSATEIHHOTO U3yUeHUsl Y4eOHOTO MaTepua-
Ja, a, CJIeJI0BaTeNbHO, (DOPMHUPOBAHKE Y HUX ONMPEACIICHHBIX YMEHUN U HABBIKOB.

B xoze mMoAroToBKH K 3aHATUSAM HEOOXOAWMO MPOYHUTATH KOHCIEKT JIEKIUHU, U3YUYUTh OCHOB-
HYIO JIUTEPaTypy, O3HAKOMUTBHCS C JOIOJHUTEIBHON JINTEPATypPOU, BBIIOJHUTE BBIJAHHBIE IPENOJa-
BareieM mpakTuueckue 3afanus. [Ipu 3ToM ydecTh pekoMeHAAalMM MpernoaaBaTeNs H TPeOOBaHHS
IIporpamMmmal. I[Opa6aTI>IBaTB CBOU KOHCIIEKT JICKOMH, ACjIad B HEM COOTBETCTBYIOIIUEC 3aITMCH U3 JINTC-
paTypshl.

KemareapHo IIpU MOATOTOBKE K MPAKTHYCCKUM 3aHATHAM 10 JUCHUIIJIMHEC OAHOBPECMCHHO HC-
MOJIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIINX 33JaHHBIE BOTIPOCHI.

Ha mpakTudeckux 3aHITHSIX 0OydYaromuecs ydaTcs TPaMOTHO M3JIaraTh MpoOJIeMbl, CBOOOTHO
BBICKA3bIBaTh CBOM MBICIH U CYKIEHHS, PACCMATPUBAIOT CUTYAllMH, CIOCOOCTBYIOIIUE Pa3BUTHIO
po¢eCCUOHATBHONW KOMIIETEHTHOCTH.

Memoouueckue pekomenoayuu No OPZAHU3AYUU CAMOCHIOAMENbHOT PAdOmbl

CamocrosrenbHas paboTa 00yJaromuxcs — Crnocod akTUBHOTO, IeJIEHANpPaBIEHHOr0 MpHoope-
TEHUS CTYJE€HTOM HOBBIX JJIS HErO 3HaHUU M YMEHUU 0e3 HemoCpeICTBEHHOTO0 Yy4acTHsl B 3TOM IMPO-
1ecce npemnojaBareneil. [loBbleHne poau caMoCTOATENBLHON pabOThl 00yUYarOIIUXCsl TP MTPOBEICHUN
Pa3IMYHbIX BUJOB YU€OHBIX 3aHATUHN MpPEaNoaraer:

- ONITUMM3AIIMIO METO/I0B 00yUueHUsI, BHEIpEHNE B YUeOHBIN MPOLIECC HOBBIX TEXHOJIOTUI 00Y-
YeHMsI, MOBBIIIAIOIINX MPOU3BOAUTEIBLHOCTh TPYAA MpenojaBaTesis, aKTUBHOE HCIOJb30BaHUE HH-
(opMaLMOHHBIX TEXHOJOTHH, MO3BOJISAIOMIMX O0ydaromemMycsi B y1o0HOe Uil HEero BpeMsi OCBaWBaTh
y4eOHBI MaTepua;

44



- LIMPOKOE BHEIPEHHE KOMITbIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

- COBEPILLICHCTBOBAaHHE METOIUKH MPOBEACHHS MPAKTUK M HAYYHO-UCCIIEOBATENBbCKON pabOThI
0o0ydJaronuxcs, MOCKOJbKY UMEHHO 3TH BHJIBI y4€OHOW pabOTHI B MEPBYIO OUepeah TOTOBAT 00ydaro-
IIMXCS K CAMOCTOSITEIbHOMY BBIITOJTHEHHIO MTPO(ECCHOHATBHBIX 3a/1a4;

- MOJICpPHU3ALIUIO CUCTEMBbl KYPCOBOTO M JUIIJIOMHOTO MPOEKTUPOBAHUS, KOTOpas JOJDKHA T0-
BBIIIATH POJIb CTYJCHTA B TIOJ00pe MaTepuaia, HOMCKe MyTel peleHns 3a/1a4.

CamocTosTenbHas paboTa MPUBOAUT CTYJCHTA K MOJYYEHUIO HOBBIX 3HAHUHU, YIIOPSIOUYEHUIO U
YIIIyOJICHUIO UMEIOIIMXCS 3HAHUH, (POPMHUPOBAHUIO Y HETO NMPO(EeCCHOHAIBHBIX HABHIKOB U YMEHUH.
CamocTosiTenbHas paboTa BBIIONHAET pAl (GYHKIHMI: pa3BUBAIONIYIO; HH(OPMALMOHHO-00Y4aI0IIYyIO;
OPUEHTUPYIOIIYIO M CTUMYJIMPYIOUTYIO; BOCIIUTHIBAIOIIYIO; NCCIEA0BATEIBCKYIO.

B pamkax Kypca BBIIOJIHSAIOTCS CIAEAYIOIINE BUIbI CAMOCTOSATEIHHONU PabOThI:

1) mpopaboTka yueOHOr0o MaTepuaia (1o KOHCIEKTaM, yaeOHON U HAy4yHOU JIUTepaType);

2) BBINOJIHEHHE PA3HOYPOBHEBbIX 3a/1a4 U 3a/1aHU;

3) pabota ¢ TecTaMu U BOIIPOCAMH ISl CAMOIIPOBEPKHU;

4) BBIIMOJTHEHNE UTOTOBON KOHTPOJIBHOM pabOTHI.

CryneHTaM pEeKOMEHIYETCsl C CaMOro Hadaja OCBOCHHMS Kypca paboTaTh C JHMTEpaTypou H
npeajgaraéMbIMH 3a/1aHusIMU B (hopMe MOJTOTOBKU K OUEPEeHOMY ayauTOpHOMY 3aHsATHIO. [Ipu sTOM
aKTyaJIM3UPYIOTCS. MMEIOLUECs 3HaHMs, a TaKKe co3jaercs 0asza JJii YyCBOEHHUS HOBOI'O Marepuaa,
BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPHIE CTYACHT MOJIy4aeT B ayAUTOPHH.

Heo0xonnMo OTMETHUTBH, YTO HEKOTOpBIE 3aJlaHUs NIl CaMOCTOSITEJIbHOM paboThl MO Kypcy
UMEIOT ompefeneHnyto crneunduky. [Ipy ocBoeHUU Kypca CTYIEHT MOXKET MOJIb30BaThCs OMOIMOTE-
KO By3a, KOTOpas B IOJHOM Mepe obecrieueHa COOTBETCTBYIOLIEH JUTEpaTypoil. 3HAUUTENIbHYIO O-
MOIIlb B MOJATOTOBKE K OUYEPETHOMY 3aHITHIO MOXKET OKa3aTh MMEKIIUNCA B y4eOHO-METOIUYECKOM
KOMILIEKCE KPAaTKUil KOHCIIEKT JIeKIui. OH e MOKET MCIOIb30BAThCS U JUIS 3aKPETUICHHSI TTOTydYeH-
HOTO B ayAAUTOPUH MaTepHana.

CamocrosTenbHas paboTa CTYyAEHTOB NPEAYCMOTpEHA Y4YEOHBIM IIJIAHOM U BBINOJIHSETCA B
00s13aTeTbHOM TOpsAKE. 3a/laHus MPEUI0KEHBI [0 KKJ0W U3y4aeMoil TeMe U MOTYT TOTOBUTHCS UH-
JTUBUIyaJIbHO WK B rpymnme. [lo HeoO0XoauMoCTH CTYAEHT MOXKET oOpalaThCsi 3a KOHCYJIbTAIlUeH K
npenojaBaTelnto. BoimomHeHne 3a1aHuil KOHTPOJIUPYETCS U OLIEHUBAETCS IperoaBaTeieM.

Jly1s ycremHoro caMoCTOATEIbHOTO U3YUEHHsI MaTepralla CEro/IHs UCIIOJIb3YIOTCS pa3iMyuHble
cpeacTBa 00ydeHusi, Cpear KOTOPhIX 0C000€ MECTO 3aHUMAIOT MH(POPMALIMOHHbIE TEXHOJIOIUH pa3Ho-
TO YPOBHS M HAIPABJICHHOCTH: JICKTPOHHbIE YYEOHUKN M KYpPCHI JIEKIHA, 0a3bl TECTOBBIX 3aaHUH U
3aja4. DJIEKTPOHHBIM yueOHMK IpeAcTaBiIsieT co00il mporpaMMHOe CpeCTBO, MO3BOJIAIONIEE MTPEACTa-
BUTH JUIS M3YYEHUS] TEOPETHUYECKHI MaTepHai, OpraHH30BaTh alpoOMpOBaHUE, TPEHAX M CAMOCTOS-
TEJIbHYIO TBOPYECKYIO paboTy, MOMOTAIOIIee CTYAEHTaM U MPeroAaBaTeto OLEHUTh YPOBEHb 3HAHUHN
B OIPECIICHHONW TeMAaTHKe, a TAaKXKe COJEprKallee HEOOXOIUMYIO CIPaBOYHYIO MH(OpMAIUI0. DJeK-
TPOHHBIM y4eOHUK MOKET MHTETPHPOBaTh B ce€OE€ BO3MOXKHOCTU PA3IMUYHBIX MEJArorMYecKuX IMpo-
TPAaMMHBIX CPEJICTB: 00YYaIONINX MPOTPaMM, CIIPAaBOYHHKOB, yU4eOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOH-
TPOTUPYIOUINX MPOTPAMM.

Jls ycnemHoi opranu3aiiy cCaMoCTOATEIbHOW paboThl BCe aKTUBHEE MPUMEHSIOTCS Pa3HO00-
pasHble 00pa3zoBaTeIbHbIE PECYpChl B ceTH MHTEepHET: CUCTeMbl TECTUPOBAHUS 10O Pa3IMYHBIM 00a-
CTSIM, BUPTYaJIbHBIE JIEKIIUH, Ta00paTOPHHU, TIPH 3TOM IOJIE30BATEIIO JOCTATOYHO UMETh KOMIIBIOTEDP U
nojakioueHue Kk MHTepHeTy ISl TOro, 4TOOBI CBA3AThCS C MpernojaBaTesieM, peliaTh BEIYUCIUTENbHbIE
3a/laud ¥ MoJiyyaTh 3HaHMs. Vcrnosnb3oBaHHe ceTell YCHMIIMBAET poJib CaMOCTOSTEIbHOM paboThl CTY-
JICHTA U TIO3BOJIET KapAUHATIBHBIM 00pa30M U3MEHHUTh METOIUKY MPEIOIaBaHHUS.

CTyneHT MOKEeT NoJTydaTh BCe 3aJJaHUsl 1 METOAMYECKHUE YKA3aHUs Yepe3 CEpBEp, UTO JAET EMY
BO3MOKHOCTh IIPUBECTH B COOTBETCTBHE JIMUHBIE BO3MOXKHOCTU C HEOOXOAMMBIMU ISl BBHITIOJHEHHUS
pabot Tpymo3arparamu. CTyIeHT UMEET BO3MOXXHOCTH BHINOJHATH PabOTy JoMa WIH B ayIUTOPHH.
Bosbiioe BocniuTarenbHOE 1 00pa3oBaTeIbHOE 3HAUCHHE B CAMOCTOATEIHHOM Y4eOHOM TpPY/i€ CTY/ICH-
Ta UMEET CaMOKOHTPOJIb. CaMOKOHTPOIb BO30YXKIAaeT U MOACP)KUBACT BHUMaHUE W MHTEPEC, TIOBBI-
IIaeT aKTUBHOCTb MAaMSITH M MBILIUICHUS, TTO3BOJSET CTYJICHTY CBOEBPEMEHHO OOHApPYKUTh U YCTpa-
HUTb JIOMYIIEHHBIE OITUOKHN M HEOCTATKH, OObEKTUBHO ONPEACITUTh YPOBEHh CBOUX 3HAHHMA, TPAKTH-
yeckux ymeHuil. Camoe JOCTYITHOE U MPOCTOE CPEIACTBO CAMOKOHTPOJIS ¢ MPUMEHEHHEM HHpopMalu-
OHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUH — 3TO Sl TECTOB «on-line», KOTOphIe MO3BOJISIOT B PEXKUME
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peaIbHOTO BPEMEHH OIpPENEIUTh CBOW YpOBEHb BIIaJCHUS NMPEAMETHBIM MaTepUalIOM, BBISIBUTH CBOU
OIIMOKY ¥ MOJTYYHTh PEKOMEHIAINU TI0 CaMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi

Bcro nurepatypy MOXHO pa3esnTh Ha y4eOHUKU U yuyeOHble IOCOOUs, OpUTMHAJIbHbBIE HAyY-
HbIe MOHOTpaUUECKUEe UCTOYHUKH, HAyYHbIE yOIMKALMU B IEPHOANYECKON meyatu. V3 HUX MOYKHO
BBIJICJIUTh JIUTEPATYPY OCHOBHYIO (PEKOMEHIYEMYIO), TOTIOJIHUTENBHYIO U JTUTEpaTypy JUIsl yriyOeH-
HOT'O U3y4YEHUS TUCLHUIIINHBIL.

N3yueHne NUCHUILIMHBI ClIeAYeT HauuHaTh ¢ y4eOHMKaA, MOCKOJIbKY YYEOHHK — 3TO KHMIa, B
KOTOPOI M3JI05KEHBI OCHOBBI HAYYHBIX 3HAHUM IO OINPEAEIECHHOMY IIPEIMETY B COOTBETCTBUHU C LIENsI-
MU U 33Jja4aMHi 00y4€HUsl, yCTaHOBJIEHHBIMH IIPOrPaMMOH.

[Tpu paboTe ¢ nuTepaTypoil HEOOXOIMMO YUUTHIBAThH, YTO UMEIOTCS Pa3IUYHbIC BUIbI YTCHUS,
Y KXl U3 HUX UCIIOJIB3YETCS Ha ONPE/IETCHHBIX 3TallaX OCBOCHUs MaTepuaa.

IIpeosapumenvroe uTeHnE HANIPABICHO HA BBISIBICHHUE B TEKCTE HE3HAKOMBIX TEPMUHOB U IIO-
UCK MX 3HAa4€HUs B CIPABOYHOM JMTepaType. B yacTHOCTH, IpHU YTEHMM YKa3aHHOW JIMTEpaTypbl
HE00X0AUMO MOIPOOHEHIINM 00Pa30M aHATU3UPOBATH TTOHATHSL.

Ckeo3n0e umenue TIpeAIoNaraeT NPoYTEeHUE MaTepuaia oT Hadaua A0 KoHia. CKBO3HOE uTe-
HUE JIUTEPATyPhl U3 MPUBEICHHOTO CIHCKA Jae€T BO3MOXKHOCTh CTYJIEHTY C(HOPMUPOBATH CBOJ OCHOB-
HBIX MOHATUH U3 U3y4aeMoil 061acTu 1 CBOOOIHO BIA/IETh UMHU.

Bvibopounoe — Ha000pOT, UMEET TEINBIO TIOUCK U 0TOOp MaTepuana. B paMkax maHHOTO Kypca
BbIOOPOYHOE YTEHHE, KaK CII0COO0 OCBOCHMS COAEPIKAaHUs Kypca, 0JIKHO UCIOIb30BATHCS MIPU MOATO-
TOBKE K IPAKTUYECKUM 3aHATHSAM 110 COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUHN pa300p TEKCTa C MOCIEAYIOIUM €ro KOHCIEKTH-
poBanueM. OCBOCHHE yKa3aHHBIX MOHATUH OyneT HambOosiee YPPEKTHBHBIM B TOM Cllydae, €CIIH IMpH
YTEHUU TEKCTOB CTYIEHT OyJeT 3aJaBaTh K 3THUM TEKCTaM BONPOCHL. YacTh U3 3TUX BONPOCOB chop-
myiupoBana B @OC B nepeyHe BompocoB Jyisi codecenoBanus. [lepedeHs 3TUX BOMPOCOB OTpaHUYEH,
[I0O3TOMY BaXKHO HE TOJBKO COJEpXKAHHUE BOIIPOCOB, HO CaM IPUHIUII OCBOCHMSI JIUTEPATYPHI C TOMO-
LIbI0 BOIPOCOB K TEKCTaM.

Llenbto usyuaiowjeco 4TeHUs SBISETCS TIyOOKOE M BCECTOPOHHEE MOHMMAaHUE y4eOHOW WH-
¢dopmanmu. EcTh HECKOIBKO IPUEMOB U3YUAIOIIETO YTSHUS:

- YTEHHUE 10 AITOPUTMY IpeJnoaraeT pa3ouenue nHdopMaly Ha OJI0KU: Ha3BaHUE, aBTOP,
HCTOYHUK, OCHOBHAsl UJed TEKCTa, (AaKTUYECKUH MaTepuaj, aHaJIU3 TEKCTa MyTeM COMOCTaBIIECHUS
MMEIOLIUXCS TOYEK 3PEHUS 110 pacCCMAaTPUBAEMBIM BOIIPOCaM, HOBU3HA,

- TIpUEM TIOCTAaHOBKHU BOMNPOCOB K TEKCTY UMEET CIEAYIOUIUN allfOPUTM: MEIJIEHHO MPOYH-
TaTh TEKCT, CTApasiCh MOHATH CMBICI U3JI0KEHHOTO; BBIACIUTD KIHOYEBBIE CIIOBA B TEKCTE; IOCTAPATHCS
MOHSTh OCHOBHBIE HJI€U, TOATEKCT U 001U 3aMbICEN aBTOpA.

- TIpUeM TE3UpPOBAaHUS 3aKIIOYaeTcss B (POPMYJIHPOBAHUHM TE3MCOB B BHUJE IOJOXKEHUH,
YTBEPKJICHUH, BBIBOJIOB.

MoxHO 100aBUTh U UHBIE IPUEMBI: TIPUEM peQepUpOBaHUs, IPUEM KOMMEHTHPOBAHUS.

BaxxHoil cocTasisitomiei 11000ro coJIuIHOTO0 HAyYHOTO U3JaHMsI SIBJISIETCS CIIUCOK JINTEPATYPHI,
Ha KOTOpYIO cchbulaeTcsi aBTop. IIpM BO3HMKHOBEHHMH MHTEpeca K KakoW-TO 00Cy»XaaeMoil B TEKCTe
npo0sieMe Bcerja ecTh BO3MOXHOCTh OOpaTUTHCS K CIUCKY OTHOCSIIEHCS K Hel nureparypsl. B aTom
ciryyae Bcsl mpoOsieMa Kak Obl pa30MBaeTCsl Ha COCTABIISIONINE YAaCTH, KaKast U3 KOTOPBIX MOXKET U3Y-
4aTbCsl OTAENIBHO OT Apyrux. [Ipu 3ToM BakHO He TepATh U3 BHUJ1a OOLIUI KOHTEKCT U HE TOTPYKaTbCs
Ype3MEpHO B JIETAJIH, IOTOMY YTO TAKUM 00pa3oM MOKHO HE YBHUJIETh IJIaBHOTO.

[ToaroroBka k ’K3aMeHy M 3aueTy JOJKHA IMPOBOAMUTHCS HAa OCHOBE JIEKIIMOHHOIO MaTepuaia,
MaTepHala IpakTUYECKUX 3aHATHH ¢ 00s13aTebHBIM 00palieHueM K OCHOBHBIM y4eOHUKAM I10 KypCYy.
OT0 MO3BOJIUT UCKIIIOUUTH OMIMOKM B MOHMMAaHUM MaTepuana, 0OJIETYUT €ro OCMBICIEHUE, TPOKOM-
MEHTHUPYET MaTeprall MHOTOUYNCICHHBIMU IIPUMEPAMH.

Memoouueckue pekomenoayuu 011 nOO20MOEKU K 3auemy
3auet sBnseTcs (POpMONH MUTOrOBOrO KOHTPOJS 3HAHMM M YMEHMH, 00y4arouuxcs Mo JTaHHOU
JUCLUIUIMHE, TIOJYYEeHHBIX Ha JEKIMAX, IPAaKTUYECKUX 3aHATHIX U B IPOILIECCE CaMOCTOSATENIbHOM pa-
601b1. OCHOBOH AJIs1 ONPEETICHNSI OIIEHKU CIY)KUT YPOBEHb YCBOEHHS OOYYAIONIMMHUCS MaTepHana,
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MPEAYCMOTPEHHOTO JaHHOU pabouelt mporpamMmoii. K 3adery momyckaroTcst CTyAeHTHI, HabpaBmue 36
u Oonee OaIOB MO UTOraM TEKYIIETO0 M MPOMEXKYTOYHOrO KOHTposs. Ha 3adere CTyIeHT MoOKeT
Habpath 10 25 6aIoB.

B nepuoa moAroToBKM K 3a4eTy 00ydaronpecss BHOBb 0OpaIiarTcs K y4eOHO-METOUIECKOMY
MaTepuaiy U 3aKperuUIsioT MPOMEKYTOUHbIEC 3HAHUS.

[TonroroBka 00ydJarOIIErocs K 3a4eTy BKIIFOUAST TPH ITAla:

- caMocCTOsITeNIbHAs paboTa B TEUEHUE CEMECTPA;

- HCMMOCPCACTBCHHAA ITOATOTOBKA B JHU, NPCAIICCTBYIOIINEC 3a4€Ty 110 TEMaM KypcCa,

- IOATOTOBKA K OTBETY HA 3a4ETHHIE BONIPOCHI.

[Tpu moAroTOBKE K 3a4eTy O0y4YaronIMMCs IeIeCO00pa3HO MCIMOb30BaTh MaTepUaibl JICKIHH,
y4eOHO-METOINYECKUE KOMILJIEKChI, HOpPMAaTUBHBIE JOKYMEHTHI, OCHOBHYIO U JIOMOJHUTEIBHYIO JTUTE-
patypy.

Ha 3auer BbIHOCHTCSI MaTepuan B o0beMe, MPeayCMOTPEHHOM paboueil mporpaMmoil yueOHOi
JTUCIUIUTAHBI 32 CEMECTP. 3a4eT MPOBOUTCS B MUCHMEHHOM / YCTHOU (hopme.

[Tpu npoBeneHnn 3a4eTa B MUCbMEHHOM (YCTHOI) Gopme, BeayIIHii IpernoaaBaTesab COCTaBIIA-
€T TIEpEYCHb BOIIPOCOB, KOTOPBIC BKIIFOYAIOT B c€0sl TECTOBBIC 3aJaHMsI, TCOPETUICCKUE 3aJaHMsI, 3a/1a-
yi. DopMyJIHPOBKA TEOPETHUECKUX 3aJaHUM cOBIagaeT ¢ (GopMyIHpOBKOM MEpeyHsl BOIPOCOB K 3aye-
Ty, JOBEJCHHBIX JI0 CBEJICHUS OOydYarOIIMXCsl HakaHyHe. Pe3ynbrar ycTHOro (MMCbMEHHOIO) 3aueTa— «3a-
YTEHOY, «HE 3a4TCHOY.

Kypcoeoe npoekmupoeanue ne npeaycMOTPEHO.

7.9. IlporpammHoe obecnevyeHue COBpeMEeHHbIX HH(POPMALMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJOIrui

OnekTpoHHass OuOIMOTeKa W AJEKTpOoHHas WHGOpPMalMOHHO-OOpa3oBaTeNnbHas cpeaa
o0ecreyrBaeT BO3MOKHOCTB JIOCTYIAa 00ydJarouierocs u3 000 TOYKH, B KOTOPOH UMEETCsl JOCTYII K
cetu «HTepHeT». iMeeTcss HeOOXOAUMBIN KOMIUIEKT JIUIIEH3HOHHOTO MPOTrPaMMHOT0 00ecreyeHHsl.

[Tpu npoBeneHNM 3aHATHI JTEKIIMOHHOTO/ CEMHUHAPCKOTO THIIA 3aHATHIA UCIIOJIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOe 0becneyeHue:

- mporpaMMHoOe oOecrieueHue cpeactB anTuBupycHou 3amuthl Kaspersky Endpoint Security
s 6usneca - Crangaptabliii Russian Edition. 1000-1500 Node 1 year Educational Renewal License
(KL4863RAVFQ);

- mporpammHoe obecniedenue i padbotsl ¢ PDF-nokymentamu. ABBYY FineReader 15 Busi-
ness;

- IporpaMMHoe obecriedenue st padotel ¢ fokyMeHTamu gopmara PDF Acrobat Pro DC for
teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education Named License
65297997BB01A12;

- oucHoe nporpammuoe odecreueHue MoitOduc CtanaapTHBI.
€c80000HO pacnpocmpansemvle NPOSPAMMbL:
Web Browser — Firefox;
- AcademicMarthCADLicense - MaTeMaTh4eckoe MporpaMMHOE 0OecTieueHre, KOTOpOoe MO3BO-
JISIeT BBINOJIHATD, aHAIN3UPOBATh BaKHEUIIINE NHKEHEPHbIE pacueThl U OOMEHHUBATHCS UMU;
7zip - mporpamMm IS CXKaTHSl M pacliakoBKU (HaiijioB;
AdobeReader— nporpamma st urenust PDF daitnos;
- DjvuReader — npumnoskeHust sl pacrio3HaBaHMs, KOHBEHTUPOBaHUs U padboThl ¢ Djvu daiina-
MHU.

8. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUNINHBI

8.1. TpeGoBaHus1 K MaTepHAJbHO-TEXHHYECKOMY 00ecIedeHHI0

I[J'IH pcajm3anuun pa60qe171 nporpamMmbl JUCHUTIIMHBI UMCHOTCS CIICHUAJIBHBIC MTOMCIICHUA T
IIPOBCACHUA 3aHATHH JICKOUOHHOI'0O MW MPAKTHYECKOTO THIIAd, TPYHIIOBBIX W HWHAWBUAYAJIbHBIX
KOHchIBTaLII/II;'I, TCKYLICTO KOHTPOJIA H HpOMC)KyTO‘lHOfI arreCTaliiu, a TaKXKE IIOMCIICHUA OJIA
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CaMOCTOSITENIbHOM paboThl M TOMELIEHUS JI XPAaHEHUS U TNPOPHUIAKTUYECKOTO OOCITYKHUBaHUS
obopynoBanusi. CrnernualibHbIE TMOMEIICHUs YKOMIUIEKTOBAHBI CHEIHATM3UPOBAHHOW MeEOeNbl0 U
TEXHUYECKUMH CpPEJICTBA OOy4YeHMSs, CIyXallUMHU [UId TpeACTaBlIeHUs HWHGOpMalUuu OONbIIOH
ayJIuTOPHH.

MarepuanbHO-TeXHUYECKOe obecrieueHre: TocTyn K GoHmaM y4eOHbBIX TocoOuii, OubImoTey-
HBIM (OHJAM C MEPUOAUYECCKUMHU M3TAHUSAMH 110 COOTBETCTBYIOIIUM TE€MaM, HAJIMYUE KOMITBIOTEPOB,
MOJIKIIIOUEHHBIX K ceTH «/HTEepHEeT» U OCHAIIEHHBIX CPEeICTBAMU MEAMANpe3eHTalil (MeIuakoMMy-
HUKaIUM).

UreHue JEeKIHI MPOBOJUTCS B ayAUTOPUH, 00ECTICUeHHON MYIbTUMEIUHHBIMU CPEICTBAMU
(mpe3eHTalMOHHAs JIEKIMOHHAS YacTh JOCTymHa BceM). [IpakTuueckue u 1abopaTopHbIe 3aHATHS
MIPOBOASATCS B ayAUTOPUU, OCHALICHHOW MHTEPAKTUBHON M OOBIYHON JOCKON.

[Tpu mpoBeieHUN 3aHATHIA JTEKIIMOHHOTO TUTIA MPAKTUYECKUX (CEMUHAPCKUX ) 3aHATUN UCTIOIb-
3yIOTCS

JUYEHZUOHHOE NPOSPAMMHOe 0becneyeHue:

— npoayktbl Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) moamucka (Open Value Subscription);

— a”TuBUpYCcHOe mnporpammHoe obecrneuenue Kaspersky Endpoint Security CrannapTHbliit
Russian Edition;

— Altlinux (AneT ObpazoBanue 8);

€80000HO pacnpocmpansemvie NPOSPAMMbL.

— Academic MarthCAD License — MaTeMaThdeckoe MporpaMMHOE oOecIieueHue, KOTopoe
MIO3BOJISIET BHITIOJHSATH, aHATH3UPOBATh BKHEHIIINE HHKEHEPHBIE pacyeThl 1 OOMEHUBATHCS MU,

—  WinZip myisst Windows — iporpaMM AJist CKaThsl U PAcIiakoOBKH (ailyioB;

— Adobe Reader mins Windows — nporpamma jyist utenust PDF ¢aiinos;

—  Far Manager — KOHCOJIbHBIN (paliIOBBI MEHEIKED TS ONIEPAIMOHHBIX CHCTEM CEMENCTBA
Microsoft Windows.

8.2 OcoOenHoOCTH peajM3aluu JUCUUIIMHBI JJIS HHBAJIUA0B U JIMI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSAIMHM 310POBbSI

Jl1s CTY/1I€HTOB ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3/J0POBbS CO3/AaHbI CIIELUAIbHbBIE YCIOBUS
U1 IoJTydeHus: oOpa3oBaHus. B 11ensx JoCTylHOCTH NOIYy4YeHuUs BbICIIero oopa3oBaHus 1o oopa3oBa-
TEJIbHBIM NIPOTrPaMMaM MHBAJUIAMU U JIMLAMHU C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMH 3/10POBbsI YHUBEP-
CUTETOM 00eCIeUnBaeTCs:

1) anbrepHaTHBHAs Bepcus OPUIMAIBHOTO caiita B ceTH «HTepHeT» it c1aboBUAIINX;

2) A7 MHBAJIMJIOB C HapYyIIEHUSIMU 3peHUs (caboBUASIINE, ClIEIbIe)

- IPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOIIEr0 00yJaromeMycsi HEOOXOMMYIO TTOMOIIb, TyOJIn-
pOBaHUE BCIyX CHPAaBOYHOM MHGOpPMALMU O pacNMCAHUM y4EOHBIX 3aHATHUN; HAJIMYUE CPENCTB JUIS
YCUJIEHUSI OCTaTOYHOI'O 3pEHHUs, OpaijeBCKON KOMIBIOTEPHOM TEXHUKH, BHIEOYBEIUUMTENEH, Mpo-
rpaMM HEBU3YaJbHOI'O JIOCTyNa K MH(OpPMAIMU, MPOrpaMM-CUHTE3aTOPOB peud M APYrMX TEXHHYe-
CKHX CpEACTB INpuema-nepefadyn yueOHOW HMH(OpMalMKU B JOCTYMHBIX (GopMmax Uisl CTYAEHTOB C
HapyLICHUSIMU 3PEHUS;

- 3a/1aHuUs JJ1s BBIIIOJTHEHMS HA SK3aMEHE U 3a4eTe 3aUNThIBAIOTCS ACCUCTEHTOM;

- NMHUCHbMEHHbIE 33/1aHUs BBIMOJIHAIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS aCCUCTEHTY 00ydaro-
LIMCS;

3) uIA MHBAJTUAOB U JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0pOBBS 110 CIIyXY (C1a00Cibl-
mIaniue, riIyxue):

- Ha JK3aMEHEe M 3a4yeTe MPUCYTCTBYET ACCHCTEHT, OKa3bIBAIOIIMN CTYACHTY HEOOXOIUMYIO
TEXHUUYECKYIO TIOMOIIb C YY€TOM MHANBUAYAJIbHBIX OCOOCHHOCTEH (OH moMoraeT 3aHsTh pabouee mMe-
CTO, NIEPEIBUTATHCS, IPOUUTATh U OPOPMHUTH 33/1aHUE, B TOM YHCIIE 3aMIUCBIBAs MO JUKTOBKY);

- DK3aMEHE U 3a4eT MPOBOJUTCS B MUCbMEHHOM (opMe;

4) u1st 'HBAJIMJOB U JIUL] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbS, UMEIOIIMX HaPYIIEHUS
OTIOPHO-/IBUTaTEIbHOIO ammnapara, CO3/1aHbl MaTepHUaJIbHO-TEXHHUUYECKHUE YCIOBHUS OOECIeuMBarOIINe
BO3MOKHOCTh O€CIPENATCTBEHHOTO JOCTYMa O0YyYalolMXcsi B yueOHbIE MOMEIIEeHUs, OOBEKTY IUTa-
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HUS, TyaJCTHBIC U JPYTHE MMOMEIICHNUS YHUBEPCUTETA, a TaKXKe MPEObIBAaHUS B YKA3aHHBIX TOMEIICHU-
X (HaJIM4IKMe PacIIMPEHHBIX TBEPHBIX MMPOEMOB, IOPYYHEH U JPYTHX MPHUCIIOCOOTCHHUIA).

- TUCHbMCHHBIC 33JIJaHUS BBIMOJHIIOTCS HAa KOMITBIOTEPE CO CIICIUATM3UPOBAHHBIM IPOTPaMM-
HBIM 00€CTICYCHIEM WU HAIMKTOBBIBAIOTCSI CCHCTCHTY;

- 110 JKEJIaHUIO CTYACHTA SK3aMCHE U 3a4eT IMPOBOJIUTCS B YCTHOM hopme.

OOyyaronuecs U3 YKCia JIMI C OTPAHMYEHHBIMUA BO3MOKHOCTSIMU 3JI0POBBSI 00€CIIEYCHBI JJICK-
TPOHHBIMH 00pa30BaTEIbLHBIMH pecypcamu B (OpMax, aJlaliTHPOBAHHBIX K OMPAaHUYCHHSIM HX 3JI0pO-
BbA.
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9. JIuct n3MeHeHHM# (I0MOJTHEHUI)

B pabouyr0 IporpamMmy o JAUCIUIIInHE «DYHKIIMOHATBHBIN aHAIN3) HAMPABJICHUSI MOJITOTOBKH
.03.01 — MaremaTuka Ha yaeOHBIN IO
01.03.01 - M o

Ne ITepeyenb BHOCHMBIX

JuemeHT (myHKT) PIT{ . . Mpumeyanue
n/n H3MeHEeHH i (JI0MmoJIHeHHuil)

Obcyacoena u pekomenoosana Ha 3acedanuu Kageopul anreedpuvl u OughghepenyuanbHbvix ypasHeHul

[Ipotokomn Ne OT « » 20 T.

3asedyrowas kaghedpoii / M.C. HupoBa / « » 20 T.

MOJIKCH d.1.0.



Pacnipenesienne 6a/1J10B TeKyIero 1 pyoe;xHoro KOHTpOoJist

Tlpunoowcenue 1

Non/ B o Cymma 6annos
n Oowan cymma | 1-a mouka | 2-a mouka | 3-1 mouka
1 Hocewenue 3anamuii 00 10 6annoes 00 3 0. 00 30. 00 46.
2 Texyujuii KOHmponb: 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
Omeem na 5 eonpocoe om 0 00l5 6. om0oo5 | om0oo56. | omOool
0. 0.
IToHBIN TPaBUIILHBIN OTBET 1o 15 oamioB 50. 50. 50.
HenounHblil npaBuiibHBINA OTBET ot 3 n1ol5 ©. orl o5 | orl1no56. | orl o5
0. 0.
OtBer, cojaepXaluii HETOYHO- 00. 00. 00. 00.
CTH, OLLIMOKHU
Botnoanenue camocmoamerns-
HbIX 3a0anuil (peuwienue 3a0ay)
om 0 00l5 6. om0oo5 | om0oo56 | om0oo5
0. 0
3 | Pybestcnulit KOHmpo.iv 00 30 6annos 00 10 6. 00 10 o. 00 10 6.
TECTUPOBAHUE ot 0- no 126. or0- 1o | or0- 1046. | ot 0- g0
40. 40.
KOJUJIOKBUYM ot 0 1o 180. or0n06 | or01066. | or0 106
0. 0.
4 Hmozo cymma mexyuiezo u py-
0exCH020 KOHMPOA 0o 700annoe 00 230. 00 230 00 240
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Ipunoowcenue 2

LlIxana ouenuganus na1AHUPYEMbIX PE3YTbMAmMO8 00yUeHus
Texywuii u pyoescuwtit KOHmMpPOJib

Ce- HIxaJia oneHUBAHUA
MecCTp
0-35 6annoe 36-50 6annoe 51-60 6annos 56-70 6annoe
6 Yactnunoe  1oce- | [lonmnoe wim vactuuHoe | [lomHoe wnm  4a- | [lomHoe — mocere-

PEUTHHIOBBIM  Me-
ponpustusim. Cry-
JIEHT HE JOIyCKaeT-
Cci K IPOMEXKYTOU-
HOM arTecTaiuu

[ICHUE ayJIUTOPHBIX | MOCEHICHUE AaYJUTOPHBIX | CTHYHOE  MOCelIe- | HU€  ayJAMTOPHBIX
3ansatuii.  Heyno- | 3anartuii. YacTuyHoe BbI- | HUE  ayJAMTOPHBIX | 3aHSTHUH.

BJIETBOPUTEIILHOE MOJIHEHHE TMPAKTUUYECKUX | 3aHATHUMH. [TonHoe BbITIONHE-
BBINOJIHEHHE J1a00- | paboT. Beimonnenue koH- | [lodHoe BbIMoNHE- | HUE MPAKTUYECKUX
pPaTOpPHBIX W TPAK- | TPOJNBHBIX pabOT, TECTO- | HUE MPAKTUYECKHX | 3aHATUHA.  BpImorn-

TUYeCKUX  paloT. | BBIX 3aJaHUil Ha OIEHKY | padorT. HEHUE  KOHTPOJIb-
[1noxast mMOATOTOBKA | «yJIOBIETBOPUTEIHHO. BrinmonHenue KoOH- | HBIX paboOT, TecTo-
K 0ayIbHO- TPOJBHBIX  paloT, | BBIX 3aJaHUil Ha

TCCTOBBIX SaILaHI/Iﬁ O CHKH «OTJIIMYHO.
Ha OHOCHKH «XOpo-
I1o».

Ilpomesccymounan ammecmayusn (3auém)

Cemectp [lIxana oueHuBaHus
He 3aureno 3auTeHo
(36-60) (61-70)
6 Crynent umeet 36-60 6amwtoB no | CtyneHt umeer 36-45 6aioB MO UTOTaM TEKYIIETo U

UTOTaM TEKYIIETO U PyOexKHOro
KOHTPOJISA, Ha 3a4€T€ HE OTBETHII
HU Ha OJIUH BOIIPOC.

PYOEKHOTO KOHTPOJISL, Ha 3aueTe MpPeCTaBU MOTHBIN
OTBET Ha OJIMH BOIPOC M YAaCTUYHO (IIOJIHOCTHIO) OT-
BETHUJI HA BTOPOM.

Crynent umeer 46-60 0aymioB Mo UTOraM TEKYIIETO U
pYOEKHOTO KOHTPOJIS,, HA 3a4eTe JlaJl MOJHBIA OTBET
Ha OJIMH BONPOC WM YaCTUYHO OTBETUJ Ha o0a BoO-
npoca.

Crynenty, umewniemy 61-70 6ainoB mo uroram Te-
KYILEro M pyOeXHOTO0 KOHTPOJIS, BBICTAaBIISETCS OT-
METKa «3a4TeHOo» 0€3 c/lauu 3a4éra.
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