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Kaeapa MaTeMaTHKH, GU3HKH W HHPOPMATHKH

Iporokon ot 09.03.2023 npotokomn Ne §

U. 0. 3ae. kaenpoit Borganoea Paga AJIEKCAHAPOBHA



Buzuposanue PII] 1151 ucnioiHeHUs B 04epeIHOM Yy4eOHOM roay

Pabouas nporpamMma nepecMoTpeHa, 00CyxieHa U 0I00peHa JUTs
ucnonHeHus B 2024-2025 yaeOHOM roay Ha 3aceJaHuy Kadeaphl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPMATHKH

IIporokonm or 2024r. Ne
3aB. kadenpoii bormanosa Pana AnexcanapoBHa

Busuposanue PII/I 1iist ucno/iHeHUsI B 04epeHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa 1 o1o0peHa Jyis
ucnosHeHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapol
Kadeapa mareMaTuku, QU3NKU U HHPOPMATHKH

IIporokon or 2025r. Ne
3aB. kadenpoit bornanosa Paga AsnekcanapoBHa

Buzuposanue PIIJ] 1151 ucnioTHeHUsI B 04epeTHOM Y4eGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnosiHeHus B 2026-2027 yueOHOM roay Ha 3acegaHuy Kadeapsl
kadenpa mareMaTuky, GuU3NKH 1 HHPOPMATUKHI

IIporokon ot 2026r. Ne
3aB. kadeapoit bornanora Pana AnexcanapoBHa

BuzupoBanue PIIJ] nj1s1 ucnosineHusi B ouepegHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnoiHeHus B 2027-2028 yueObHOM roay Ha 3acegaHuy Kadeapsl
kadeapa mareMaTuku, Gu3nKu 1 HHPOPMATUKHI

IIporokon ot 2027r. Ne
3aB. kadenpoit bormanora Payma AnexcanapoBHa



1. HEJIN 1 3AJAYH OCBOEHUSA JTUCIIUTIINHBI
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Lenu: JInst NOHUMaHUS Pa3IMYHBIX pa3aenoB GU3NKH HEOOXOIUMO 3HAHNE MATEMATHIECKHX METOJIOB, HCIONIB3YEMBIX B
9THX pasnenax. CaMu MaTeMaTHYeCKHe METObI, IPUMEHsIeMbIe [Tl POPMYITMPOBKU U pelieHusT GU3MIECKUX TPOOIIeM,
OTHOCSTCS K pa3HOPOAHBIM OTAENIaM MaTEMATHKH U 3a4aCTyIO HAIIPSIMYIO HE CBS3aHBI C KOHKPETHBIM COJIEPKaHUEM
(dusryecKuX TeopHil. B CBS3M ¢ 3THM H3yYeHHE MaTEMATUYECKOTO alnapaTa, HCIoJIb3yeMoro B (PU3MKe, TOKHO OBITh
TPEMETOM OT/ETEHOTO 0a30BOTO Kypca, YUTaeMOro BCEM CTYICHTaM (PU3HIECKOro (pakynbTeTa U MPe/IIeCTBYIOIIETO
0a30BBIM 00IIMM KypcaM TeopeTHIecKoi Gpusmku.

Bocnuranne y CTyJIeHTOB KYIBTYpHI YETKOT'O JIOTHIECKOT0 HAYYHOT'O MBIIUICHHS BKJIFOUAET B ce0s sICHOE IIOHNMaHHUE
HEOOXOMMOCTH MaTeMaTHIECKOH COCTaBIISIONICH B 00MIel MOATOTOBKE OaKanaBpa, BEIpaOOTKY HPECTaBICHHS O POIH U
MECTE MaTEMAaTHKN B COBPEMEHHOH LIMBUIM3ALUU U MUPOBOH KyJIbTyp€E, YMEHUE JIOTHYECKH MBICIHTh, OLIEPUPOBATH
a0CTpaKTHBIMH OOBEKTaMHU U OBITH KOPPEKTHBIM B YIOTPEOJCHUH MaTEMAaTUUYECKUX MTOHATHI U CUMBOJIOB JUIS BEIPAXKECHUS
KOJINYECTBEHHBIX Y KAYECTBEHHBIX OTHOLIEHUH. MaTeMaTHKa SIBISETCS HE TONBKO MOLIHBIM CPEJCTBOM PELIECHUS
NPUKJIAJHBIX 3a]1a49 U YHUBEPCAJIBHBIM SI3BIKOM HAaYKH, HO TaKKe U 3JIEMEHTOM 00mIel KyabTypsl. [loaTomy
MaTeMaTH4ecKoe 00pa3oBaHHeE CIIEyeT PAacCCMaTPUBATh KaK BaXKHEHIIYIO COCTABIAIOIIYIO ()yHIaMEHTAIBHOM Or OTOBKH
6akanaBpa.@yHJaMEHTAILHOCTh MATEMAaTUUECKOH MOIOTOBKU BKIIOUYAET B CE0sl JOCTATOUHYIO OOLIHOCTD
MaTeMaTHYECKHX IMOHATUN ¥ KOHCTPYKLUH, 00€CIIeYrBAOIYI0 ITUPOKUI CIIEKTP WX MPUMEHHUMOCTH, TOUHOCTh
(hOopMyIHPOBOK MATEMaTUYECKUX CBOMCTB N3y4aeMbIX OOBEKTOB, JIOTHUECKYIO CTPOTOCTh U3JI0KEHHS MAaTeMaTHKH,
OIUPAIOUIYIOCS Ha a/IeKBaTHBIN COBPEMEHHBI MATEMaTHYECKUN SA3BIK.

Baxxnerimeii nesnbto Kypca «HTerpanbpHble ypaBHEHUs 1 BapranuoHHoe ucuncienuey (MYBN) sBnsercs o3HakomiieHHe
CTY/IGHTOB C METOZAOJIOrueil, OOIIMMHU IPUHIIMIIAMU U METOJJAMH PELICHHUS] MHTETPaJIbHBIX YPAaBHEHUI U UX IPUMEHEHHE K
PpELIEeHHIO BapuallMoHHbIX 3a1ad. Jucnumza « 1Y BH) BeIpabaThIBaeT y CTYAEHTOB HABBIKM IOCTPOCHUS
MaTeMaTHYECKUX MOJeNel mpocTeHmux HU3MIECKUX SIBICHUIN U pelICHUS MOIY4aroIUXCsl IPU TOM MaTeMaTHUECKUX
3agay. OHa COCTaBIIsIET MAaTEMATHYECKYI0 OCHOBY IUCLUILIMH OOLIEeH U TEOPETUUECKOH (DU3UKU U ClIeHUaIbHbIX
JUCLMIUINH, YUTAeMBIX Ha Kadenpe.

B pe3ynbTaTe 0CBOEHHUS JaHHOI'O Kypca CTYACHT MONYyYUT 0a30Bble 3HAHUSA B TEX pa3zenax MaTeMaTHKU, KOTOpbIe
UCIIONB3YIOTCS B OOIUX KypcaxX TEOPETHUECKOH (DU3UKU U CHELKypcax MO OTASIbHBIM (U3UIECKUM HallpaBICHHUAM.

1.2

3adayu: ¢ BOCIMTaHKUE JOCTATOYHO BBICOKOW MaTeMaTHUECKOH KYJIbTYPHI;

* IPUBUTHE HABBIKOB COBPEMEHHBIX BU/IOB MATEMATHYECKOT'O MBIIILICHHS;

* IPUBUTHE HABBIKOB HCIONB30BAHUS MaTEMaTUIECKUX METOJIOB 1 OCHOB MaTEMaTHUECKOr0 MOJICTUPOBAHUS B
HPaKTUIECKON eATEIbHOCTH;

* 00eCIIeunTh YCBOEGHHE CTYIEHTaMH JaHHOM AUCIUILUINHBI;

* co31aTh 0a3y IS H3YYCHUS CIICIMAIbHBIX AUCIUILINH;

* CIIONB30BATh 3TH 3HAHMA KaK CTYIEeHH (OpMUPOBAHUS CIIOCOOHOCTEH OyIYLINX CIELHaTUCTOB-(DU3HKOB K
BEJICHUIO HCCIIEA0BATEILCKON PpabOoThI M PEIICHUIO IPAaKTUIECKUX 3a71a4;

* Hay4uTh (POPMYIUPOBATH MATEMaTHUECKH U PEIIaTh AaHATUTHYECKUMHU METOOaMH (DH3HIECKHE IIPOOIIEMEI,
OIHChIBAEMbBIE YKa3aHHBIM BBIILIE KJIACCOM YpaBHEHHI;

* 03HAKOMJICHHE CTYAEHTOB C OCHOBHBIMH IIPHHIUIIAMH U 3aKOHAMH (DM3HKH, UX MAaTEMAaTHYECKHUMH BBIPKESHUSIMHU
* pa3BUTHE y CTYAEHTOB MPEICTAaBICHUS O POJIU QyHIAMEHTAIBHON (PU3UKH B CHCTEME €CTECTBEHHBIX HAYK M ITyTIX
pelIeHus NPUKIaJHBIX BOIPOCOB Ha OCHOBE (PU3NUECKHUX 3aKOHOB U METOIOB.

2. MECTO JUCIUIIYIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.0.20

2.1

TpeGoBanus K nNpeABapUTEJILHON MOATOTOBKE 00y4al0Ierocsi:

211

JuddepeHimanbHpie ypaBHCHUS

2.1.2

AHanuTHyecKas TeOMeTpus M JIMHEiHas anreopa

2.13

MarteMaTHYECKHK aHaInu3

2.2

Hl/lCl.ll/ll'l.]'ll/ll-lbI U MPAKTHKH, 1JI1 KOTOPbIX OCBOCHHE JAHHOM M CIUNJIMHBI (MOZly.]'lﬂ) He00X0UMO KaK
npeamecTreymouiee:

22.1

MeTtonbsl MaTeMaTHIECKOM (HU3UKH

2.2.2

Teopernueckas pusnka

3. KOMIIETEHIIMU OBYYAIOIIET'OCs, @OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUS JUCIIUITIJINHBI

(MOJYJIST)

OIIK-1:

Cnoco0eH npuMeHsITh 6a30Bble 3HAHNA B 00/1aCTH (PU3NKO-MaTeMaTHYeCKUX U (WJIM) eCTECTBEHHBIX HAYK B cepe
cBoeii mpogecCHOHATBLHOI TesITeTLHOCTH;

HJ1-1.0IIK-1: 3naeT ocHOBHBIC (pH3HYECKHE 3AKOHBI H MATeMaTHYECKUI aNnapar, 3HaKOM € eCTeCTBEeHHbIMH HAYKaMH B

He00X0IUMOM /1151 IPo(hecCHOHANBLHOI AeATeIbHOCTH 00beMe

3HaeT OCHOBHBIC (DM3MUECKUE 3aKOHBI 1 MATEMATHIECKHIT almapar, 3HAKOM C eCTECTBEHHBIMH HayKaMU B HEOOXOIMMOM IS
npodecCHOHaNEHOH AeSITETbHOCTH 00beMe B 00JIACTH HHTETPANBHBIX YPABHEHUH W BAPHAMOHHOTO HCUHCIICHUS




4. CTPYKTYPA U COJAEP’KAHUE JUCIUIIIMHBI (MOLY.JI5T)

Kon HaumenoBanue pasnesio u TeM /Buj | Cemectp / | Hacos | Kommneren- | Jluteparypa | Uute | Ilpumeuyanue
| 3aHATHSA 3aHAaTHA/ Kvpnc 1001 DAKT.
Paznen 1. UHTerpajbHble ypaBHeHMsI
11 WHrerpanpHbie ypaBHeHus /JIek/ 5 10 WI-1.0I0K- [JI1.1J12.1J12.2| O
1
1.2 OneMeHTbI TEOpUU JIMHEHHBIX 5 4 WJI-1.0IIK- | JI1.1J12.1 JI2.2 1
omneparopos /TIp/ 1
1.3 Heonnoponusie ypaBuenus ®@pearonsma 5 4 NA-1.01IK- [JI1.1J12.1 JI2.2 1
pona ¢ cuMMeTpHaHBIM sipoM /I1p/ 1
1.4 IpuHIMI CXUMAIOIIUX 0TOOpaKEHUH. 5 8 WJI-1.0IIK- | JI1.1J12.1 JI2.2 1
Mp/ 1
15 YpaBHEHUS C BBIPOKIACHHBIMU SpaMH. 5 8 NA-1.0IK- [JI1.1J12.1 JI2.2 1
Mp/ 1
1.6 OneMeHTbI TEOpUH JIMHEHHBIX 5 6 Wa-1.01IK- |JI1.1J12.1 J12.2( O
ornreparopos /Cp/ 1
1.7 Heonnoponusie ypaBHenus ®penronsma 5 6 Wa-1.01IK- |JI1.1J12.1 J12.2( O
pozaa ¢ cUMMeTpUYHBIM siapoM. /Cp/ 1
1.8 IpuHIUT CKUMAIOMINX O0TOOpaXKeHHUI 5 6 Wa-1.0IIK- | JI1.1J12.1 J12.2( O
/Cp/ 1
1.9 VYpaBHEHUS C BRIPOKICHHBIMU SAPAMH. 5 3 Wa-1.0IIK- | JI1.1J12.1 J12.2( O
/Cp/ 1
Pazges 2. BapnanuoHHoe ucyuciaeHue
2.1 Bapuannonnoe ncuncnenue /Jlex/ 5 8 NA-1.000K- [JI1.1J12.1 J12.2 0
1
2.2 3a/aya ¢ 3aKperieHHbIMU KoHuamu. /TIp/ 5 4 NA-1.000K- [JI1.1J12.1 J12.2 2
1
2.3 3aiava Ha ycloBHbIN S3kcTpemyM. /TIp/ 5 4 NA-1.000K- [JI1.1J12.1 J12.2 2
1
24 3aiauu ¢ moaBMKHOW rpanutei. /TIp/ 5 2 NA-1.000K- [JI1.1J12.1 J12.2 1
1
25 JlocTaToyHOE YCIIOBHE 3KCTpEMyMa B 5 2 NA-1.000K- [JI1.1J12.1 J12.2 1
3a/1a4e C 3aKperyieHHbIMU KoHIamu /T1p/ 1
2.6 3aaya ¢ 3aKperieHHbIMUA KoH1lamu. /Cp/ 5 6 NO-1.000K- [JI1.1J12.1 J12.2 0
1
2.7 3aiava Ha ycIoBHBIN SKcTpemyM /Cp/ 5 5 NO-1.000K- [JI1.1J12.1 J12.2 0
1
2.8 3aiauu ¢ nmoaBMKHOW rpanutieit /Cp/ 5 2 NO-1.000K- [JI1.1J12.1 J12.2 0
1
2.9 JlocTaToyHOE YCIOBHE 3KCTpEMyMa B 5 10,1 | UO-1.0I0K- (JI1.1J12.1 J12.2 0
3a/1aue C 3aKperyieHHbIMU KoHIaMu /Cp/ 1
Paznen 3. KoncyabTanuu
3.1 Koncynbranus no pucuuruinie /Konc/ 5 0,9 Wa-1.0IIK- 0
1
Paznen 4. Ilpome:kyTounas
arrecranus (3a4éT)
4.1 Ioaroroska k 3a4éry /3auér/ 5 8,85 | MJ-1.0IIK- 0
1
4.2 KonraxrHast padora /KCPATT/ 5 0,15 | U1O-1.0OIIK- 0
1

S. ®OHJ OHEHOYHbIX CPEICTB




5.1. IosicHuTEILHAS 3aNIMCKA

1. Ha3nauenune dpom[a OLCHOYHBIX CPCACTB. OHGHO‘IHBIC CpeACTBa NMpCAHA3HAYCHBI UISI KOHTPOJISL U OLICHKH 06paSOBaT€J'H)HI)IX
ﬂOCTI/I)KGHI/IfI 06yqa}0m1/1xc51, OCBOUBIIHX IIPOrpaMMy JUCIHHUIIINHBI MHTeraJII)HLIe YpaBHCHUS U BapHallTUOHHOC NCYHCIICHUEC.
2. CDOHH OLCHOYHBIX CPCACTB BKIIFOYACT KOHTPOJIbHBIC MAaTCpUaJIbl JJIsI MIPOBEACHHUS TCKYIIETO KOHTPOJIS B (1)0pMe BOIIPOCOB K
9K3aMCHY, TCCTOB, KOJUIOKBUYMOB, UHAUBUAYaJIbHbBIX 3az1aH1/11‘/'1 1 KOHTPOJIbHBIX pa60T.

5.2. OueHo4HbIe CPeCTBA JJIs1 TEKYLEro KOHTPOJIs

OrneHouHbBIE CPEACTBA AT TEKYLLET0 KOHTpOIIs puBeAeHs! B [Iputoxenun Nel.

5.3. Tembl NMCHLMEHHBIX PadoT (3cce, pedepaThbl, KypcoBbIe PadOTHI M P.)

IIncemennsie pa6OTI)I 10 JaHHOMY IPEAMCETY HE MPECAYCMOTPCHDI.

5.4. OneHo4YHBIe CPeICTBA VISl POMEKYTOYHON aTTecTaluu

ITepeuens BONpOCOB K 3K3aMEHY

1. Kinaccudukanuus TMHEHHBIX HHTEIPAJIbHBIX YPABHEHUH. .

2. Ypasuenus: ®pearonsma u Bonbreppa nepsoro u Broporo pozaa. IlpumMeps! ¢pusnueckux 3aiad, MPUBOAIIINAX K
WHTETPaJbHBIM YPaBHEHUSIM.

3. Jluneiinpie onepaTopsl B 06CKOHEYHOMEPHOM E€BKITUIOBOM MPOCTPAHCTBE.

4. BrionHe HenpepbIBHEIHA onepaTop. Teopema cyIiecTBOBaHUsI COOCTBEHHOT0 3HAUEHHS 1 COOCTBEHHOI'O BEKTOpa y
CUMMETPHYHOI'0 BIIOJIHE HENIPEPHIBHOTO onepaTopa. [loctpoeHre nocnenoBaTeIbHOCTH COOCTBEHHBIX 3HAYSHHUN 1
COOCTBEHHBIX BEKTOPOB.

5. OnHopoaHoe ypaBHeHHEe PpearonbMa BTOPOTro poja.

6. CymecTBOBaHHE COOCTBEHHBIX 3HAYEHHH M COOCTBEHHBIX ()YHKIMH Y HHTETPAJILHOTO OMEPaTopa ¢ CHMMETPUYHBIM SIJIPOM.
7. Beipoxxaennsie siipa. Teopema ['unboepra-1Imuara.

8. HeonnopoaHoe ypaBHeHne @pearoisma BTOPOro poja.

9. IpuHIMI CKUMAOMIKX 0TOOpakeHui. YpaBHeHne DpearonbpMa ¢ “mMasbiM
10. YpaBHenue @pearoasma ¢ BEIPOXKACHHBIM M HEBBIPOXKICHHBIM siipoM. TeopeMbl dpearoiasma.

11. YpaBHenue Bonbreppa. MeTo OCIe10BaTSIbHBIX TPHOTHKCHUH.

12. Mousitue pynkuuonana. [epras Bapuanus GpyHkuuonana. Heodxonumoe yciioBrue 3KCTpeMyMma.

13. BapuarmonHas 3a7ja4a ¢ 3aKpeIuIeHHBIME rpanuiiaMyu. OCHOBHAS JIeMMa BapHallMOHHOTO HCUMCIIEHUS. Y paBHEHUE Dilnepa.
14. Tone skcrpemaneid, pynkuus Beliepitpacca, 10CTaTOUHbIC YCIOBUS KCTPEMYMA.

15. 3amaun Ha ycnoBHBIH dKcTpeMyM. V3onepumerpuueckas 3aqa4ya v 3aqa4a Jlarpanxa (IIoCTaHOBKH 3a/1a4, HEOOX 0ZIMMOe
yCIIOBHE 3KCTPEMYMA).

16. 3agaya ¢ HOABWKHOM IpaHUIIEH, YCIOBUE TPAHCBEPCATBHOCTH, HEOOXOANMOE YCIOBHE IKCTPEMyMa.

17. IloHsiTe 0 KOPPEKTHO U HEKOPPEKTHO TOCTaBJICHHBIX 3aJauax.
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Kputepnu ouenku:

«OTIMYHOY, TOBBIICHHBIA YPOBEHb: TEOPETHIECKOE COAEPKAHUE TUCIUILIMHBI OCBOEHO MOIHOCTHIO, 6e3 poberoB,
HEo0XO0MMbIe IPAKTHYECKIE HABBIKU PaOOTHI C OCBOSHHBIM MaTepHaioM c(hOPMHUPOBAHEI, Bce IPENyCMOTPEHHbIE paboueit
MPOrpaMMOM AUCIUIUINHEI y4eOHbIe 3aJaHHs BBIIIOIHEHB], KaUeCTBO UX BBHIIOJIHCHHUS OLICHEHO YHUCIIOM 0alioB, OJIM3KUM K
MaKCUMAJbHOMY;

«XO0poI1I0», IOPOTrOBBI YPOBEHB: TEOPETUUECKOE CONleprKaHNe IUCIUIUIMHBI OCBOSHO MOIHOCTBIO, 0€3 MPo0esioB, HEKOTOpHIE
MpaKTUYeCKUE HABBIKU PabOTHI C OCBOSHHBIM MaTepHaIoM c()OPMHUPOBAHBI HEIOCTATOYHO, BCE IPEAYCMOTPEHHbIEe padoyueii
NPOrpaMMOM AUCIUIUTNHBI y4eOHbIe 3a1aHHsl BBIIIOIHEHB], KAa4eCTBO BHIIIOJIHEHHS HH OHOTO U3 HUX HE OLCHEHO
MHUHUMAJIEHBIM YHCIIOM 0aJlIOB, HEKOTOPbIE BHIBI 3aJaHHI BHITIOTHEHBI C OIIHOKaMHU;

«Y IOBJICTBOPUTEIBEHOY, IIOPOTOBBII YPOBEHB: TEOPETHUECKOE COAEPIKAHIE TUCIHILTMHBI OCBOSHO YaCTHYHO, HO IIPOOEITHI He
HOCST CYIIECTBEHHOT'O XapakTepa, HeoOXOANMBIE IPAKTHYESCKIE HABBIKK Pa0OTHl ¢ OCBOCHHBIM MaTepUaioM B OCHOBHOM
copMupoBaHsl, OONBIIMHCTBO NPEIYCMOTPEHHBIX paboyueil mporpaMMoii AUCIUIUTUHEI YIeOHBIX 3aJaHUi BBITIOJIHEHO,
HEKOTOpbIE U3 BHINIOTHEHHBIX 3aJaHHi, BO3MOXKHO, COZIEPIKaT OIIHOKH;

«HeynoBneTBOpUTEIEHOY, YPOBEHD HE CHOPMHPOBAH: TEOPETHUECKOE COAEPKAHUE TUCLUILUTMHBI He ocBoeHO. HeoOxoanmele
MpaKTHYeCKUe HaBBIKU paboThl He C(hOPMUPOBAHEI, BCE MPEIYCMOTPEHHBIE paboyell MporpaMMoi JUCUUILTHHBI ydeOHbIe
3a/1aHMsI BEITIOTHEHEI ¢ TPYOBIMU OIIHOKaMH.

6. YYHEBHO-METO/JUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHME JUCIIUIIJIMHBI (MO YJIs)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHasi JiUuTEpaTypa

ABTOpBI, COCTABUTENN 3ariaBue W3narenscTBO, TOI 1. agpec
JI1.1 |Bpenepmar M.X., BapnarmoHHOe ncUHCIIeHNE: yaeOHOe Kasanb: Kazanckuit  [http://www.iprbookshop.ru
XKuxapes B.A. nocobue HaIlMOHAIBHBIN [79275.html
HCCIIE0BATEIbCKUNA
TEXHOJIOT HYECKHI
yHUBepcurer, 2017
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OnexkTpoHHO-Onbnnoreynas cucrema IPRbooks

7. OBPA30OBATEJIBHBIE TEXHOJIOI'MA

poOJIeMHAas JICKIHS

JUCKYCCHs

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUTIJIMHBI (MOAYJISA)

Homep ayautopuu

Ha3nauenmue

OCHOBHOE OCHAILIEHHE

222 Bl Y4eOHast ayquTOpHs Al IPOBEIACHUS Pabouee mecto mpenonaBatens. [locagounsie MecTa
3aHATHH JEKIIMOHHOT O TUTIA, 3aHATHHA o0y4aromuxcs (10 KOMHIECTBY 00 YJaIOIIHXCS).
CEMHHAPCKOT'0 THIIA, KypCOBOT'O [leperocHo# TPOeKTOp, HOYTOYK, SKpaH
MIPOEKTUPOBAHUS (BBIIOTHEHHUS KYPCOBBIX
paboT), TPYIIIOBBIX W WHANBUAYAIBHBIX
KOHCYNbTAIUH, TEKYIIEro KOHTPOIIS U
MIPOMEKYTOIHOM aTTECTAITUH

207 b1 JlexkunonHas ayauropus. Y yeOHas YueHndeckast JOCKa, POSKTOP, SKPaH, CHCTEMHBIN OJIOK,

ayIUTOPHS VIS IPOBE/ICHHS 3aHATUI
JIEKMOHHOT'0 THIIA, 3aHATHI
CEMHHAPCKOTr0 TUIIa, KYpCOBOTO
MPOSKTUPOBAHHMS (BBIIOIHEHHS KYPCOBBIX
paboT), TPYIIIOBHIX W HHANBUAYAIBHBIX
KOHCYJIbTAIIHH, TEKYIIEro KOHTPOJIS 1
MIPOMEXKYTOYHOHN aTTeCTaINy

MOCAZ0YHBIC MECTa 00YJIArOIIUXCS (IT0 KOIUIECTBY
o0yJarommxcs), pabouee MECTO IPEOAaBaATENS




209 b1 KommsrotepHusiii knacc. YueOHas aynutopusi | Pabouee mecto npenomasatens. [Tocagounsie Mecta

JUIA IPOBENICHUS 3aHATHH JEKIIMOHHOIO o0yyatommxcst (10 KOIMIECTBY 00yUJarOIINXCsl).
THIA, 3aHATHH CEMHHAPCKOTO THIIA, MapxkepHast yueHH4IecKast JOCKa, KpaH,

KYpPCOBOT'O IIPOEKTUPOBAHUS (BBIIIOHEHHS | MYJIBTHMEINANIPOSKTOP, KOMITBIOTEPHI C JOCTYIIOM B
KYPCOBBIX pa0oOT), TPYIIIOBBIX U Wntepuer

WH/IUBUAYAIBHBIX KOHCYJIBTAIHHA, TEKYIIETO
KOHTPOJISI ¥ IPOMEXKYTOYHOMN aTTECTAIINH.
ITomelneHue a1 CaMOCTOSITEIbHON pabOThI

9. METOAUYECKHE YKA3AHUSA 1JIS1 OBYYAIOIIUXCSI I[10 OCBOEHUIO TUCIIUITJIMHBI (MO YJIS)

Jleximy, ¢ OHOM CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX ()OPM yIEOHBIX 3aHATHI B BHICIIMX YUCOHBIX 3aBEACHHUSX, TIPEACTABIIIONIAs
€000l cHCTEMAaTHYECKOe, OCNIEN0BATENBHOE YCTHOE U3JI0XKEHNE NIPENOIaBATENEM ONPENEIEHHOrO pa3/iena KOHKPETHON HayKu M
y4eOHOI NUCIUIUINHBL, C IPYTOi — 3T0 0c00ast popMa caMOCTOATENBHOM pabOThI ¢ yueOHBIM MaTepranoM. JIekius He 3aMeHsIeT coO0on
KHUTY, OHa TOJILKO IOJTAJIKUBAET K Hell, pacKpbIBas TeMy, IpOOJIEMY, BBIJIEISIS ITIaBHOE, CYIIECTBEHHOE, HA UTO CIIEAYeT 0OpaTHTh
BHUMaHUE, YKa3bIBaeT IyTHU, KOTOPHIM HYXHO CJI€I0BaTh, 100MBAsACHh IIIyOOKOr0 OHUMAaHUS [T0CTaBJIEHHON Npo0iIeMbl, a He o01eit
KapTUHBI.

PaboTa Ha JeKIMH — 3TO CIOXKHBIN MpoIiecc, KOTOPBIN BKIIOYAET B ce0s TaKHe SIEMEHTHI Kak CIyIIaHue, OCMBICIIEHHE U COOCTBEHHO
KOHCIEKTHpoBaHUe. J{71s1 TOro, 4ToOb! JIEKIMs BBIIIOIHUIA CBOE Ha3HAYEHHE, BaXKHO IIOJTOTOBUTHCS K HEH U ee 3alucH ele 10
[IpUX0Ja IpernoaBaTelis B ayAUTOpuIo. bes 3Toro nanpHeiee BOCOPUSTUE JIEKIUY CTAHOBUTCS CIIOXKHBIM. JIEKIIUs B yHUBEPCUTETE
paccyMTaHa Ha MOArOTOBJIEHHYIO ayauTopHio. IIpenonasarens usnaraeT 1000l BOIPOC, OPHEHTUPYSCH Ha Te 3HAHMS, KOTOPBIE
JIOJKHBI OBITh Y CTYZIEHTOB, YCBOMBIIMX MaTepuall BCeX NMPEAbIAYIINX JIEKIUI. BaxkHO HAyuUThCs ciylIaTh IpernofaBaTelis BO BpeMs
JIEKLIUH, TTOJIEPKUBATH HENIPEPHIBHOE BHUMAHHE K BBICTYAIOLIEMY.

OpHako, OJHOrO CiyIIaHus HegoctaTrouHo. HeoOxonumo (pHKCHpOBaTh, 3alIMChIBATh TOT IIOTOK HH(OpMaNUK, KOTOPbI coodiaercs
BO BpeMsl JIEKIIUM — HAYYUThCS BECTH KOHCIEKT JIEKIUH, TAe GOPMYIHPOBAIUCH ObI HanboIee BaXKHbIE MOMEHTBI, OCHOBHBIE
TMONT0XKEHNUS], U3T1araeMble TeKTOpoM. JIJisi BelleH!s KOHCIIEKTa JIEKLIUK CIeAyeT UCIoNb30BaTh TETpalb. BeneHne koHcekTa Ha
JIICTOYKAX HE PEKOMEHIYETCsl, IOCKONbKY OHU HE TaK yO0OHBI B UCIIOJIb30BaHUM U 9acTo TepsitoTcs. IIpu ohopmieHun KoHCcnekTa
JIEKLIUY HEOOXOJUMO OCTABJIATH MOJIsL, TA€ CTYAEHT MOXKET 3alucaTh CBOM COOCTBEHHbBIE MBICIH, BOZHUKAIOLINE [TApaJIIENBHO C
MBICIISIMH, BBICKa3aHHBIMH JIEKTOPOM, @ TAKXKE BOIPOCHI, KOTOPbIE MOI'YT BOSHUKHYTb B IIPOLIECCE CIIYIIAHH, YTOOBI TOTY4YUTh Ha HUX
OTBETHI IIPH CaMOCTOSITENILHOM NpopaboTKe MaTepuaa KUY, IPU U3y4eHUH PEKOMEHI0BAaHHON JIUTEpaTyphl WIN HETTOCPEACTBEHHO
y IpernojaBaTes B KoHIe JeKIuu. CocTaBIss KOHCHEKT JIEKIUHU, CIIEAYET OCTaBIATh 3HAUUTENBHBIN HHTEPBANl MEXIY CTPOUKaMHU. ITO
CBSI3aHO C TEM, YTO MHOT/Ia BO3HUKAET HEOOXOAMMOCTh BIIHCATh B IEPBOHAYAIBHBIHM TEKCT JIEKIUH OIHY MM HECKOJIBKO CTPOYEK,
HMEIOLIHMX NPHHINIHAIBHOE 3HAUeHHE U TTOUEPITHYTBIX U3 IPYTUX HCTOUHUKOB. PaccTosiHIE MeX Iy CTpOKaM1 HEe0OXOINMO TakKe /s
MO4EPKUBAHMS CIIOB MM LIEJBIX IPYII CIOB (TaKoe MoJYepKUBaHNE BBI3bIBACTCS HEOOXOAUMOCTHIO NIPUBIIEYh BHUMAHHE K JAHHOMY
MECTY B TEKCTe MPU MOBTOPHOM UTeHHH). OOBIYHO MOAYEPKUBAIOT ONPEIETIEHNUS, BBIBOJIBL.

Taxoke BaKHO MOTHOCTBIO 0€3 BCSKUX M3MEHEHHUH BHOCHTD B T€TPaib CXEMBI, TAONHUIIBI, YEPTEXKHU U T.I1., ECIIU OHH IPETONaraloTcs B
nekiuu. J{is Toro, 4To6bI COBMECTUTh MEXAaHHYECKYIO 3aIUCh C OYTH JOCIOBHBIM (DMKCHPOBaHHEM HanOonee BayKHbIX MOI0XKEHHUIH,
MOKHO HCIIONIB30BaTh CHCTEMBI YCIOBHBIX COKpAIleHHH. B mepByto ouepens COKpaIaroTcs JUINHHbIE CI0BA U T€, YTO MOBTOPSIIOTCA B
pedn JeKTopa Jaie Bcero. IIpu 3ToM camMo cokpalieHne J0MKHO ObITh O BO3MOXKHOCTH KPATKUM.

Cemunapckue (rnpakruieckue) 3anatus CaMocTosTeNbHas padoTa CTYICHTOB M0 OATOTOBKE K CEMHUHAPCKOMY (ITPAKTUYECKOMY)
3aHSTHIO TOJDKHA HAYMHATHCS C O3HAKOMIICHUSI C [NITAHOM CEMHHAPCKOr0 (IPaKTUYECKOro) 3aHsATHS, KOTOPBIil BKIIFOYAET B ce0s
BOIPOCHI, BHIHOCHMBIC HA 00CY)K/ICHHE, PCKOMEH/IAIINH 110 IOArOTOBKE K CEMUHAPY (IPAKTHYECKOMY 3aHSITHIO), PEKOMEHIYEMYIO
JHUTEPATYpy K TeMme. M3ydeHne MaTepuaia ciieyeT Ha4aTh ¢ POCMOTPa KOHCIICKTOB JISKLHi. BOCCTAHOBHB B MaMsTH MaTepHal,
CTYJCHT MPUBOAUT B CHCTEMY OCHOBHBIC [TOJI0KEHHUS TEMbI, BOIIPOCHI TEMBI, BBIISISIA B HEH [TIABHOE M HOBOE, HAa YTO 00paliagoch
BHHMAHHE B JICKIUH. 3aTEM ClieyeT BHUMATEIBHO MPOYMTATH COOTBETCTBYIOLIYIO TIIAaBy YUCOHHUKA.

Jist Gonee yriryGIeHHOr O U3y4eHHUs BOIPOCOB PEKOMEHAYETCS KOHCIIEKTUPOBAHUE OCHOBHOM 1 OIIOJIHUTEIBHON TuTepaTyphl. UnTas
PCKOMEH/IOBAaHHYIO JINTEPATYPY, HE CTOUT [IACCHBHO MPHHUMATH K CBEJCHHIO BCC HAIMMCAHHOE, CIICAYET aHATM3UPOBATH TEKCT, IyMATh
HAaJ{ HUM, 3TOMY CIIOCOOCTBYIOT 3aIIHCH 10 X0y YTCHHsI, KOTOPBIC IPEBPAIIAIOT YTCHHE B IIPOLIECC. 3aIUCH MOT'YT BECTUCH B
pas3nu4HOi (hopMe: pa3BEePHYTHIX H MPOCTHIX [UIAHOB, BBIMUCOK (TE3UCOB), AHHOTAIUH 1 KOHCIICKTOB.

IMomo6pas, oTpaboTaB MaTEpHAa M YCBOKB €ro, CTYACHT JOJDKEH HAYaTh HEMOCPEACTBCHHYIO IIOArOTOBKY CBOCTO BBICTYIUICHUS HA
CEeMHHAPCKOM (IPAKTHYECKOM) 3aHATHH IJIsI 4€r0 CICAYET IPOAYyMATh, KAK OTBETHTH HA KaXKIbIil BOIIPOC TEMBI.

ITo xakIoMy BONpOCY IUIaHA 3aHATUH HEOOXOMMO IMOATOTOBUTHCS K YCTHOMY co00IeHHIO (5-10 MUH.), ObITh TOTOBBIM IPUHSITH
y4acTrhe B 00CYXKICHHH U JIOTIOJIHCHHUH JIOKJIAZIOB ¥ COOOIICHHUH (10 5 MHH.).

BeICTyIUICHIE HA CEMHHAPCKOM (IIPAKTHYECKOM) 3aHSTHU JOIKHO YIOBJICTBOPSTH CIACAYIOIINM TPEOOBAHMSIM: B HEM H3JIArar0TCs
TEOPETHIECKHE MOAXO/bI K PACCMATPUBAEMOMY BOIPOCY, AACTCSI AHATH3 [PUHIIUIIOB, 3AKOHOB, [IOHATHI U KATETOPHUIA; TCOPETHYCCKHE
TMOJTOXKEHHS] TOAKPEIUIIIOTCS (DaKTaMu, IPHUMEPaMH, BBICTYIUICHUE JIOJDKHO OBITh apTyMEHTHPOBAHHBIM.

JlaGopaTopHbie pabOThI SBISIOTCS OCHOBHBIMH BUIaMHU YUeOHBIX 3aHATHI, HAPABIICHHBIMH Ha SKCIIEPUMEHTAIBHOE (IIPAKTHUECKOE)
MOATBEPXKICHHE TEOPETHIESCKUX OOKEHUH 1 (hopMUpPOBaHKE 00IIEIPO(ECCHOHANBHBIX ¥ IPO(heCCHOHANBHBIX KoMIIeTeHIuH. OHM
COCTABIISIOT BAXKHYIO YacTh TEOPETUUECKOH U MPO(ECCHOHABHOMN MPaKTHIECKOI TOATOTOBKH.

B mportecce mabopaTopHOit paboTHI Kak BUAA YIOHOTO 3aHATHS CTYACHTHI BBIITONHIIOT OJHO MJIM HECKONBKO 3alaHUH  ITOJ
PYKOBOZICTBOM IIPETIOAaBATEN B COOTBETCTBHHU C H3YIaeMBIM COEP)KaHMEM yIeOHOTO MaTepHaa.

INpu BRITOTHEHNH 00yJAIOIIIMICS Ta00PaTOPHBIX PAOOT 3HAYMMBIM KOMIIOHEHTOM CTAaHOBSITCS IPAKTHIECKHE 3aTaHUS C
HCIONB30BAHNEM KOMITBIOTEPHOH TeXHHUKH, JJAOOPaTOPHO - MPHOOPHOT0 000pyaOBaHUs 1 Jp. BeINoMHEHNE CTyeHTaMI
71a00paTOPHBIX pabOT MPOBOAUTCS C LEIbI0: (POPMUPOBAHHS YMEHHH, MPAKTHYECKOTO ONBITA (B COOTBETCTBUH C TPEOOBAHUIMH K
pe3yabpTaTaM OCBOSHHMS AVMCIUINIMHEL, ¥ HA OCHOBAHHUH MepedHs (JOPMHPYCMBIX KOMIICTEHINI, YCTaHOBICHHBIMH paboueit




TPOTrpaMMOI1 TUCIUIUINHEL), 0000IIEHHsI, CHCTEMAaTH3AINH, YTITyOIeH!s, 3aKPEeIUICHHUS OJTy9eHHBIX TEOPETHYECKIX 3HAHUH,
COBEPIICHCTBOBAHUS YMEHUH IPUMEHATh OTYUEHHBIC 3HAHUS HA IIPAKTUKE.

Cocras 3amaHuii jurs 1ab0paTOpPHOH pabOTHI JOIDKEH OBITH CIDTAHMPOBAH C PACUETOM, YTOOHI 32 OTBEICHHOE BPEMsI OHH MOTJIH OBITH
BBITIOJTHEHBI Ka4ECTBEHHO OONBITMHCTBOM CTYICHTOB.

I1pu mranrpoBaHNH 1a00PATOPHBIX PAOOT CIIEyeT YIUTHIBATh, YTO B XO/IC BEIITOIHEHUS 3aJaHUH Y CTYIEHTOB (DOPMHUPYIOTCS yMEHHS
1 IIPaKTHYECKUH OIBIT PabOTHI ¢ Pa3IMIHBIMU IPHOOpaMH, yCTaHOBKaMH, JTJAOOPATOPHEIM 000pYyAOBaHHEM, aIIapaTypoi,
IporpaMMaMH 1 JIp., KOTOPbIE MOT'YT COCTABIIATh YacTh MPO(ecCHOHANBHON MPAaKTHYECKON MOJATOTOBKH, a TAKXKE HCCIECI0BATEIECKIE
yMeHUS (HaOJI01aTh, CPAaBHUBATh, aHAITM3UPOBATh, YCTAaHABINBATH 3aBHCHMOCTH, JEATh BEIBOIBI X 00O0OIICHHUS, CAMOCTOSTEIIHHO
BECTH HCCIICIOBaHHE, OOPMIIAT PE3yIbTATHI).

BrinonHeHno 1a60paToOpHEIX pabOT Mpe/IIecTBYET IPOBEpPKa 3HAHHI CTYICHTOB - HX TEOPETHYECKOI TOTOBHOCTH K BBIITOJTHEHHUIO
3aJaHusl.

@®opMEBI OpraHM3aLiHK CTYICHTOB IIPH IIPOBEACHNUH JTA0OPATOPHBIX paboT: (pOHTANIBHAS, TPYIIIOBAs U MHAUBUIya bHas. [Ipu
(poHTaNBHOIT (hopMe OpraHN3alUH 3aHATHH BCE CTYICHTHI BEITONHSIOT OJJHOBPEMEHHO OIHY U Ty e padoty. [Ipu rpymmosoit hopme
OpraHWM3aIMH 3aHATHI OJTHA W Ta Xe paboTa BEITOIHISTCS IpyNIaMy 1o 2 - 5 yenosek. [Ipy nHIuBUyanpHO (hopMe OpraHn3anuy
3aHATUH KaX]bIH CTYJEHT BBINOIHAET UHIMBUAYAIbHOE 3aJaHUE.

Texymuii KOHTPOJIb Y4eOHBIX HOCTHXKEHUI IO pe3ysbTaTaM BBIOJIHEHUS J1a00paTOPHBIX paboT IPOBOAUTCS B COOTBETCTBUM C
CHCTEMOH OIICHWBaHWA (PEHTHHT0BOH, HAKOITUTEIBHOM U JIp.), a Takxke popMaMu U METOAaMH (KaK TPaIUIMOHHBIMH, TaK U
HMHHOBAIIMOHHBIMH, BKJII0Yasi KOMIIBIOTEPHBIE TEXHOJIOTHH), YKa3aHHBIMU B pabouell MporpaMme AUCHUILIMHBL (Moayis). Texymmit
KOHTPOJIb IPOBOJUTCS B peiesiax yueOHOro BpEMEHH, OTBEICHHOr0 pabounM yueOHbIM INIAHOM Ha OCBOCHUE JUCIMILIUHEL,
PE3YJIBTATHI 3aHOCATCS B XKYpHaJl YUeOHBIX 3aHATHH.

O6beM BpeMeHH, OTBOJIMMBII Ha BBIIIOIHEHHE J1a0OPaTOPHBIX PaboT, IIIAHUPYETCsl B COOTBETCTBUU ¢ yueOHbIM Iu1aHoM OIIOIT.
[epeuens naboparopusix padot B PI1/], a Taxke KOMMYECTBO YaCOB Ha MX MPOBEICHHUE JOIDKHBI 00ECIIEUUBATh PEATTH3ALIUI0
TpeOOBaHUM K 3HAHUSIM, YMEHUSAM U IPAKTHYECKOMY OINBITY CTYJEHTA I10 JUCLUIUINHE (MOIYII0) cooTBeTcTBYtomei OITOIL.

CamocrosiTenbHas paboTa 00yJaroLIMXCsS— ATO IUTaHUpyeMasi yueOHasl, yueOHO-HCClIe[oBaTebCKas, HAY4HO-UCCIIeJOBATEIbCKAs
pabota, BBITIOIHACMAs BO BHEAYAUTOPHOE BPEMsI T10 331aHUIO U IPH METOIMYCSCKOM PYKOBOJICTBE IIPEHOaBaTeNs, HO Oe3 ero
HETIOCPECTBEHHOTO YYACTHS.

O0BEM CaMOCTOATENIBHON PaOOTHI ONpEAEIieTCS YaeOHBIM IIAHOM OCHOBHOM NPO(ECCHOHANBHONW 00pa30oBaTeIbHOMIIPOrpaMMBbI
(OITOII), paboueit mporpaMMOM AUCUUIIIMHBL (MOIYIIS).

CamocrosiTenbHast paboTa OpraHu3yeTcs ¥ POBOIUTCS C 1IETbI0 (POPMUPOBAHUS KOMITETCHIIHA, TOHUMAEMbIX KaK CIIOCOOHOCTh
MIPUMEHSTh 3HAaHWS, YMEHHS ¥ JTUYHOCTHBIE KauecTBa IJIs1 YCIICIIHOM PaKTHYECKOl IeTeIbHOCTH, B TOM YHCIIE:

- opMupoBaHus YMEHUH 110 MMOMCKY U MCIIOIB30BAHUIO0 HOPMATHUBHOM, TIPABOBOM, CIIPABOYHOM U CIICIIUAILHOM JTUTEPATYPHI, a TAKKE
JPYrux UCTOYHUKOB MH(OPMALNY;

- KQUECTBEHHOI'O OCBOCHUSI M CUCTEMATH3aLUH MOyIEHHbBIX TEOPETUIECKUX 3HAHUM, X YIIyOJIeHUs U paclIupeHus 10 NPUMEHEHHUIO
Ha ypOBHE MEXIIPEAMETHBIX CBSI3eH;

- (hopMUPOBAHMS YMEHUS IPUMEHSTH NOyIeHHbIE 3HAHUS Ha MIPAKTHUKE (B MPOYECCHOHANBHOMN ASATEIbHOCTH) U 3aKpeIICHUs
IIPAaKTUYECKUX YMEHHUH 00yJaronmxcs;

- Pa3BUTHS MO3HABATENbHBIX CIIOCOOHOCTEH, (POPMHUPOBAHNUS CAMOCTOSTENBHOCTH MBILIIICHUS 00yJaIOIINXCS;

- COBEpILICHCTBOBAHMS PEUEBBIX CITOCOOHOCTEH 00y4aroIInuXCs;

- opmMupoBaHus HEOOXOIUMOrO YPOBHS MOTHBAILIMH 00YYAIOIIUXCS K CHCTEMaTHYECKOM paboTe Juist Oay4YeHUs 3HAaHUH, YMEHUH 1
BJIaJICHU B IEpHOJ y1eOHOTO ceMecTpa, aKTUBHOCTH 00yJarOLIUXCsl, TBOPUECKON WHULIMATHBEI, CAMOCTOSITEILHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

- opmMupoBaHus crocOOHOCTEN K CAMOPA3BUTHIO (CAMOTIO3HAHHIO, CAMOOIPE/IEIICHHIO, CAMOOOPA30BAHHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPEATIM3ALIMH 1 CaMOPETYIISLIIN );

- Pa3BUTHS HAyYHO-HCCIIEA0BATENBCKUX HABBIKOB;

- Pa3BHUTHS HABBIKOB MEKIMYHOCTHBIX OTHOLIEHHIA.

K camocrostenbpHOi paboTe 1Mo JUCHUILTUHE (MOAYIII0) OTHOCSITCS: MPOPa0OTKa TEOPETUIECKOr0 MaTepralia AUCIUTUINHBI
(MOZyJIs1);TOArOTOBKA K CEMUHAPCKUM M MPAKTUUECKUM 3aHATHSAM, B T.4. TIOATOTOBKA K TEKYIIEMY KOHTPOIIIO YCTIEBAEMOCTH
o0yuaroImuxcs(TeKyIias aTTecTalys); MOAroTOBKa K JIA00paTOPHEIM paboTaM; MOJrOTOBKA K MPOMEKYTOYHOH aTTecTaluu (3auéram,
JK3aMEHaM).

Bunpl, popMbl U 00BEMBI CAMOCTOSATEILHON pab0ThI 00yYaOIIMXCATPH U3YICHUH JUCIIUTUTMHBI (MOJYJIS) OTPEIENISIOTCS:

- coJiep)KaHNEM KOMITETEHIINH, (POPMHUPYEMBIX TUCLHUILTUHON (MOIYIIEeM);

- cnen(UKOM AUCUUILTHHBI (MOAYIS), IPUMEHIEMBIMUA 00pa30BaTEIbHBIMU TEXHOIOTHSIMU;

- TpynoeMkocteio CP, mpemycMoTpeHHON y4eOHBIM ITaHOM;

- YPOBHEM BbICIIIEro 00pa3oBanus (OakanaBpuar, CrielHaINTET, MAarUCTPaTypa, aClIUPaHTypa), Ha koropoM peanusyercs OIMOIT;

- CTENICHBIO MTOATOTOBIEHHOCTH 00YJalOIINXCSL.

KypcoBast pabota SIBIS€TCS CaMOCTOSITENbHBIM TBOPYECKUM ITMCHMEHHBIM Hay4HBIM BHJIOM JIETENIBHOCTH CTY/ICHTA [0 pa3paboTke
KOHKpETHO# TeMbl. OHa OTpakaeT NpruoOpeTeHHbIe CTYJeHTOM TeOPETHYECKUEe 3HaHUS U PaKTHIecKre HaBbIKH. KypcoBas pabora
BBITIOJIHSIETCS CTYICHTOM CaMOCTOSITENILHO MO/l PYKOBOJICTBOM IPENO/IaBaTelIs.

KypcoBas paboTa, HapsIy ¢ 9K3aMEHaMH U 3a9eTaMH, BIISCTCS OXHOH 13 (hOpM KOHTPOIS (aTTeCTallly), HO3BOJISIONICH ONpeeInTh
CTETIeHb MMOATOTOBICHHOCTH Oymymiero crenuanucta. KypcoBsie paboThI 3alUINAIOTCS CTYICHTaMH II0 OKOHYAHUH H3ydEHHS
YKa3aHHBIX JUCIHIIINH, ONPENEICHHBIX YIeOHBIM TIIAHOM.

Odopmienne paboTsI JOIKHO COOTBETCTBOBATH TpeboBaHMAM. OO0BeM KypcoBoit paboTsl: 25-30 crpanurl. CIHCOK JIUTEpaTyphl U
IMpunoxenus B 00beM paboThl He BxoasiT. KypcoBast paboTa J0mKHA COlepKaTh: TUTYIIBHBIH JINCT, COACpPIKaHHE, BBEACHHE, OCHOBHYIO
4acTh, 3aKJIIOYCHNE, CIIHCOK JIMTEPATYPhI, puiIokeHne (mpu HeobxoxumocTtH). KypcoBast paboTa MoUIeKHT peLieH3 HPOBAHUIO
PYKOBOAUTENIEM KypCOBOH paboThl. Periensus sBisiercst opHInaIbHbIM JOKYMEHTOM M IIPUKJIaABIBACTCS K KypCOBOM padoTe.




TemaTnka KypCOBBIX pabOT pa3padaThiBaeTCs B COOTBETCTBHH C YIEOHBIM IDTAHOM. PyKOBOANTEND KypCOBOM paOOTHI JIUIITH TOMOTaeT
CTYZICHTY OIPENIEIUTh OCHOBHBIC HAIIPABIICHHUS PabOThI, OYEPTUTD €€ KOHTYPHI, YKa3bIBACT T€ HCTOYHUKH, HA KOTOPBIE CIETyeT
00paTUTh TIIABHOE BHUMAHUE, Pa3bsCHSET, TIe OTHICKATh HEOOXOMUMbIC KHHTH.

CocTaBJICHHBIH CITUCOK NCTOYHHKOB HAYYHOH HH()OPMAIIUH, TTOATISKANINNA H3YIEHUIO, CIIEYeT IOKa3aTh PyKOBOIUTENIO KypCOBOM
padoTHL.

KypcoBas pabota cocTout u3 riaB U naparpadoB. BHe 3aBUCHMOCTH OT pelaeMbIX 331a4 U BEIOpaHHBIX MOAXOMI0B CTPYKTypa
paboThI TOJIKHA COAEPIKATh: TUTYIIBHBIN JIUCT, COAEPIKaHNUE, BBEICHUE, OCHOBHYIO 4aCTh; 3aK/IIOUEHHUE; CIIUCOK JIUTEPaTyphl;
IIPUIIOKEHHE(S).

Bo BBeneHNE HEOOXOAUMO OTPA3HUTh: AKTYAIBHOCTH; OOBEKT; MPEIMET; IIe/Ib; 3aJadl; METO/BI HCCICAOBAHMS, CTPYKTypa
paboThl.

OCHOBHYIO 4acTh pabOTHI PEKOMEHTYeTCsI pa3/IelIuTh Ha 2 TJIaBbl, KaXkK1as U3 KOTOPBIX JOJDKHA BKJIIOYATh OT JABYX JIO YETBIPEX
naparpagos.

CozneprkaHue I1aB U UX CTPYKTypa 3aBUCHUT OT TEMbI U aHAIN3UPYEMOro MaTepHaa.

INepBas raaBa JOHKHA MMETh 0030pHO—aHAUTHICCKHI XapakTep ¥, Kak IPaBUIIO, SBISETCS TEOPETHIECKOH.

Bropas riaBa 1o Oonpliell 4acTH pacKpbIBaeT HACKOIBKO 3TO BO3MOXKHO IPEAMET UccieoBaHus. B Hell npuBoaaTcs npakTuieckue
JJAHHBIE TI0 IIPOOJIEMATHKE TEMBI HCCIIEIOBAHMS.

BbiBOsIbI 0O OPMIISIIOTCS B BUJIE HEKOTOPOI0 KOJIMYECTBA IPOHYMEPOBAHHBIX a03alleB, YTO IPUIAECT HEOOXOAUMYIO CTPOHHOCTD
U3JI0’KEHUIO U3YYEHHOI'0 MaTepuaia. B HuX moxBoauTcs UTOr MpoBeAEHHOI paboThl, HEHOCPEICTBEHHO BBIBOJIbI, BHITEKAIOLIME U3
Bcel paboThI U COOTBETCTBYIOLIME BBISBICHHBIM PO0JIeMaM, IOCTaBJICHHBIM BO BBEACHUN 3a/1auaM paOoThl; YKa3bIBACTCsl, C KAKUMU
TPYIHOCTSIMU IPHILIOCH CTOJIKHYTHCS B XOZ€ UCCIIEIOBAHMUS.

[IpaBuia HanvcaHus U 0QOPMIICHHUS! KypCOBOI paboThI pernaMeHTHpyroTcs [lonoxkenuem o KypcoBoii pabore (poexTe),




IHosicuuTeNLHAA 3aNIUCKA

1. Hasunauenue ¢ponoa ouenounvix cpeocme. OICHOUYHBIE CpEICTBA
NpelHa3HAaYeHbl JJII KOHTPOJII U OLUEHKHM O00pa3oBaTENbHBIX  JIOCTHXKCHHI
OoOy4YaronmMxcs, OCBOMBIIMX MporpamMmy yuyeOHOM mucuuiuiuHbl «HTerpanbHble
YPaBHEHHS U BApUALIMOHHOE NCUUCIICHUE Y.

2. DoHO oueHOUHbIX CcpeOcmeé @KIloYaem KOHTPOJBbHBIE MaTepUaibl IS
MPOBEJCHUSI TEKYIIEro KOHTPOJs B (OpMe KOJUIOKBUYMa M MPOMEKYTOUHOU
aTTecTanuu B GopMe CIHCKa BOIPOCOB JJIs 3a4eTa.

3. Cmpykmypa u codeprycanue 3adanuii pa3pabOTaHbl B COOTBETCTBUU C
paboueil mporpamMMmon JUCUUIUIMHBL «IHTerpajibHble ypaBHEHHS M BapHALMIOHHOE
VICUUCIICHUEY .

4. Ilepeuenv komnemenyuil, hopmupyemuvix OUCYUNIUHOU

OIIK-1: Cnocoben mpuMmeHsATH 0a30Bbie 3HaHUS B oOmactu (PU3UKO-
MaTeMaTHYECKUX W (WJIM) €CTECTBEHHBIX HayK B cdepe cBoeil MpodeccrnoHalIbHOM
NEATEIbHOCTH;

N-1.0IIK-1: 3Haer OCHOBHbIE (PU3NYECKHE 3aKOHBI M MaTEeMaTUYECKUU
anmapar, 3HaKOM C  €CTECTBEHHbIMM HayKaMd B  HEOOXOJMMOM I
po(eCcCUOHATIBHOM ESITENIBHOCTH 00beME

5. Ilposepka u ouenka pe3yibmamos 6bINOJIHEHUA 3A0AHUTL
Ornenka BhICTaBIsACTCS B 4-X Oa/IbHOM IIKaJIE:
— «OTJMYHO», 5 BBICTABISICTCA B Ciydae, e€ciu cTyAeHT BoimosHuia 84-100 %
3aJaHul;
— «XopoIoy, 4 — eciy CTyACHT BBITIOTHWI 66-83 % 3amaHuif;
—  «YJIOBJICTBOPUTEIIBHOY», 3 — €CII CTYACHT BhITTONHMI 50-65 % 3amanuif;
— «HEYJIOBJICTBOPHUTENIbHO», 2 — MeHee 50 % 3agaHuii



Cnucoxk BONpPOCOB /i1 3a4eTa
no nucturuinHe HTerpanbHble ypaBHEHHS M BAPUAIIMOHHOE UCUYHCIICHUE

1. Joka3zaTh, YTO I JIOOBIX JIBYX OJIEMEHTOB X, Y HOPMHPOBAHHOTO
npoctpanctBa N cnpasemauBo HepaBeHcTBO: | ||X||H|YI| [<][X-Y|-

2. Jloka3ath, YTO €CIOM IMOCJEJOBATEIBLHOCTh JJIEMEHTOB HOPMHPOBAHHOTO
IPOCTPAHCTBA  CXOMUTCA, TO  93Ta  IOCIEIOBATEILHOCTh  SIBISICTCS
byHmaMeHTaNbHOW. B KakiMX HOPMHUPOBAHHBIX MPOCTPAHCTBAX CIIPABEIJIUBO U
00paTHOE yTBEPIKICHHE.

3. Jloka3arth, YTO €CIOM IOCIEIOBATCILHOCTh JJIEMCHTOB HOPMHPOBAHHOIO
IPOCTPAHCTBA CXOIUTCS, TO Ta MOCIEA0BATEIBHOCTD OrpaHHYCHA.

4. TlocTpouTh TNpHMEpP, IMOKA3bIBAIOIINN, YTO M3 CXOJUMOCTH B CpEIHEM Ha

otpeske [a,b] dyHKUMOHANBEHOW TOCIENOBATEIBHOCTH HE clieyer

paBHOMeEpHas (M JaKe MOTOYCUHAs ) CXOAMMOCTb.

Jloka3zaTh, 9yTo npoctpanctBo C[a,b] sBisercs muHeiHbIM.

Kak onpenensercs Hopma B mpoctpanctBe C[a,b]? Hdokaszare, uro 310 Ha

CaMoOM JieJie HopMa.

Jlokasarsb, uro npoctparcteo CP[a,b] sBistercs nuueitabm.

8. Kax ompenemsiercs Hopma B mpoctparctee CP[a,b]? Jlokasats, uro o0 Ha
CaMOM JieJie HopMa.

9. JlokasaTh, uyTo mpoctpanctBo h[a,b] sBisercs muHeHHBIM.

10.Kak ompenensiercs HopMa B mpoctpanctBe h[a,b]? [okaszare, 4ro 3TO Ha
CaMOM JieJie HopMa.

11./Toka3atb, uTo npoctpancTBo h[a,b] He sBIsIETCSA OTHBIM.

12.Toka3ath HepaBeHcTBO Korm-byHsikoBckoro ajist mpoctpanctsa h[a,b].

o vl

~

13.TTocTpouth npumMep OECKOHEYHOW OPTOHOPMHPOBAHHOW CHCTEMBI B
npoctpanctse h[a,b].
14.]lokazatp CYyIIIECTBOBAHME OTpaHUYCHHBIX HEKOMITAKTHBIX

nociieioBaTeIbHOCTEH B mpoctpancTie h[a,b].

15.Jloka3atb, 4TO oOmeparop, OOpaTHBIM K JMHEHHOMY OIEpaTopy, SBIAETCS
JIMHENHBIM OIEPATOPOM.

16./loka3zatp, 4TO MHTETpajgbHBIA omepaTop Ppenrombma oToOpaskaeT JIMHEHHOE
npoctpancTBo h[a,b] B cebs u sBIsICTCS TUHEHHBIM OITEpaTOPOM.

17./loka3aTh, 4TO WHTETpajbHbIN omepaTop BoabTeppa oToOpaxaeT JUHEHHOE
npoctparcTBo h[a,b] B ceOs u siBIIETCS TUHEHHBIM OTIEPATOPOM.

18.Jloka3atb, YTO JIMHEWHBIA OMEPATOp, ACUCTBYIOIIMA B HOPMHPOBAHHBIX
MPOCTPAHCTBAX, HEMPEPHIBEH TOTJA U TOJBKO TOrJA, KOTJa OH HENPEPHIBEH B
HYJIE.

19.Jloka3atb, YTO JIMHEWHBIA OMEPATOp, ACUCTBYIOIIMA B HOPMHPOBAHHBIX
MPOCTPAHCTBAX, HEMPEPHIBEH TOTIa U TOJIBKO TOT/1a, KOTJ]a OH OTPaHUYEH.

20.Jloka3aTh JKBUBAJCHTHOCTh JBYX OIpPEJCICHUNA HENPEPHIBHOCTH B TOYKE
oreparopa, AEHCTBYIOIIETO B HOPMUPOBAHHBIX MPOCTPAHCTBAX.

21.Jlokazats, uto omeparop auddepenimposanus, neiicreyromuii u3 CP[a,b] B
Cl[a,b], sBnsercs orpaHrYeHHBIM.



22.]Jlokazatb, uTO omeparop AudPepeHIIMpPOBaHUS, OINpEJeICHHbIH  Ha
MOJITPOCTPAHCTBE HEMPEephIBHO MU depeHIrpyeMbIx QYHKIUNA MPOCTpaHCTBA
Cl[a,b] u neitctByromuii u3z C[a,b] 8 C[a,b], sBnsercs HeorpanndeHHBIM.

23./lokazathb, 4TO €cliu A - JIMHEWHBbIN OorpaHUYeHHbIN onepaTop, AN, > N,, N1 u
N, — HOpMUpOBaHHBIE MPOCTPAHCTBA, A=0, TO |4|>0.

24.Jloka3atp, 9TO 11 M000r0 yeN, BHINOTHEHO HepaBeHCTBO | Ay | <||A||y

rie A — JMHEWHBIM OrpaHUYCHHBIM omepaTop, JCUCTBYIOIIMH U3
HOPMHUPOBAHHOTO TpocTpaHcTBa N; B HOpMHUPOBaHHOE TIPOCTPaHCTBO N, .

25.[loxazath, uto ecimu B: Ny—>Nj3 sBIsieTCS HENpPEpHIBHBIM OIEPaTOpoOM, a
onepatop A: N;—N, BnomHe HempepbiBHBIM, To BA: N;—>N; - BrnosHe
HenpepbiBHbIN onepaTop(.N;, N,, N3 — HopMHpoBaHHBIE IPOCTPAHCTBA).

26.J/loxazath cleayroIee YTBEPXKACHUE: TYCTh JMHEHHBINM OTpaHWYCHHBIN
oreparop A IeHCTBYeT W3 HOPMUPOBAHHOTO TpocTpaHcTBa N; HOpMHPOBAaHHOE
npoctpaicTtBO N,, JMHEHHBIM OrpaHHYEHHBIA omneparop B aeiictByer wu3
HOPMHUPOBAaHHOTO TipocTpancTBa N, HOpMupoBaHHOe mpocTpancTBO N3. Torma
|[BA[I<[IA[I][BI].

27.Jloka3aTh, 4TO €CIM B3aMMHO OJHO3HAYHBIA orepaTop A SBISETCS BIIOJIHE
HEeTpepBIBHBIM TIpu AckcTBHM U3 h[a,b] B h[c,d], TO 0OpaTHBIA orepaTrop He
SIBIIICTCSI OTPAHUYCHHBIM.

28.J1oka3aTh, YTO SAMHHWYHBIA oIrepaTop, JCHCTBYIONIMK B mpocTtpancTBe h[a,b],
HE SIBJISICTCS BIIOJTHE HETIPEPBIBHBIM.

29.JlokazaTh, 4YTO MHTETpalbHBIA omeparop Dpenronpma, ACUCTBYIONIMN U3
Cl[a,b] B C[a,b], orpannueH,  HaliTH OIIEHKY CBEPXY HOPMBI OIIEpPaTOpA.

30./loka3aTk, 4TO UHTETpaIbHBII onepaTop Ppenronbpma, aercTByrommii u3 h[a,b]
B h[a,b], orpanuuen, u HaiiTk olleHKY CBEpXy HOPMBI OIIepaToOpa.

31.Jloka3aTh, 4TO HHTETPaIbHBIN onepaTop Ppenronbpma, aercTByrommit u3 h[a,b]
B C/a,b], sBisieTcs BIOJIHE HEMPEPHIBHBIM OMEPATOPOM.

32.]Jloka3aTh, 4TO HHTETPaIbHBII onepaTop Ppenronpma, aercTByrommit u3 h[a,b]
B h[a,b], sBAsieTcs BrosTHE HENMPEPBIBHBIM ONIEPATOPOM.

33.[lokazath, 4TO WHTErpajibHBIN omeparop DdpearoapMa ¢ CUMMETPHUUECKUM
sapom, aerctByromuii u3 h[a,b] B h[a,b], smBusercs camoconpskeHHBIM
OTepaTOPOM.

34.Ilycth @ - COOCTBEHHBIH BEKTOp CaMOCOMPSIKEHHOTO —orepatopa A,
JIEUCTBYIONIETO B EBKJIMJAOBOM IMpocTpaHcTBe. JlokazaTth, YTO MHOMXKECTBO
BEKTOPOB,  OPTOTOHAJIBHBIX @,  O00pa3ylOT  3aMKHYTOE  JIMHEHHOE

HOIPOCTPAHCTBO, MHBAPHAHTHOE OTHOCUTEIHHO A,

35./lokazaTh, 4TO €ciau MHTErpaibHbIi onepaTtop dpeAronbma ¢ HEMPEPHIBHBIM
CUMMETPHYECKUM BEIIECTBCHHBIM SAPOM K(X,S) IEHCTBYET B KOMILICKCHOM
npoctparcree h°[a,b] (kommiexcHom pacumpennn mpoctpanctsa h[a,b]), To
3TOT OMNEPATOP MOYKET MMETh TOJBKO BEIIECTBEHHBIC COOCTBEHHBIC 3HAUCHUSI.

36.IIpuBeauTe TpUMEP CaMOCOMPSIKEHHOTO OIepaTopa, JACHCTBYIOIIETO B
npoctpanctse h[a,b] u He nmerolero COOCTBEHHBIX 3HAYEHUIA.

37.IlpuBeaute MpUMEp BIIOJHE HEMPEPHIBHOIO OIEpaTopa, JCHCTBYIOIIETO B
npoctpanctse h[a,b] u He nMeromero cOOCTBEHHBIX 3HAYCHUH.



38.Jloka3aTh, 4TO COOCTBEHHBIE BEKTOpPHI CAMOCOIIPSDKEHHOTO omneparopa 4,
COOTBETCTBYIOLIME PA3INYHBIM COOCTBEHHBIM 3HAUEHUSIM, OPTOIOHAJIbHBI.

39./l0oka3aTh, 4YTO COOCTBEHHBIE BEKTOpPHI CaMOCOIIPSDKEHHOTO omeparopa A4,
COOTBETCTBYIOILIME  PA3JIMYHBIM  COOCTBEHHBIM  3HAUEHUSM, JIMHEWHO
HE3aBUCHMBI.

40.IlpuBecT TpuMep HHTErpajibHOro omepatopa Ppearonbma, HyJIEBOE
COOCTBEHHOE 3HAUEHHUE KOTOPOr0 NUMEET OECKOHEUHYIO KPATHOCTb.

41.IlpuBecT TpuUMEp MHTErpajibHOro omneparopa Ppearonbma, HyJIEBOE
COOCTBEHHOE 3HAYEHUE KOTOPOr0 UMEET KOHEUHYIO KPATHOCTb.

42.]lokazath, YTO MHTETPAIbHBIN  omepatop @DpearonsmMa ¢ SIpOM
2 & sinnx sin ns o .
K(x,s):—zn—z, neictByromuii B mpoctpanctse h[0, 7], sBusercs
=
HEBBIPOKICHHBIM.

43.]loka3aTb, 4YTO HyJb SBISACTCS TIPOCTBIM COOCTBEHHBIM  3HAYCHUEM
UHTETpaJIbHOTO oreparopa dpearonbMma, aerictByroniero B npoctpanctse h[0,
7], ¢ aapom K(x,s) :Ei—sm nxiln ns,

s n

44.]loka3aTh, YTO HYJICBO€ COOCTBEHHOE 3HAUYEHHE WHTErPaJIHLHOTO OlepaTopa
®penronpma, aeictByromero B - mpoctpanctBe h[0, 7], ¢ saapom
K (x.s) = Ei sin 2nx si2n 2ns

7 =t (2n)

45.1TpuBecT pUMEpP BBIPOKJICHHOTO MHTErpalibHOro orneparopa ®dpearoibma ¢
HEBBIPOKJICHHBIM SIIPOM.

46.IlpuBecT TpuUMep HMHTETpalbHOTO omepatopa @Dpearonbma, HyJIeBOE
COOCTBEHHOE 3HAUYE€HHUE KOTOPOr0, UMEET KPATHOCTh 3.

47.]JlokazaTh, 4TO CXKUMAFOITUI OTIEPaTOP SBIISICTCS HEMPEPHIBHBIM.

48.]lokazaTh, uYTO WHTETpalbHBIA omeparop Dpearonbma, YMHOXKECHHBIA Ha
«Majoe» A, IBIIIEeTCSA CKMMaroImuM pu aeiicteuu B Cla,b].

49.0mpenenum omepatop D: C[a,b] - C[a,b] cnemyronum oOpa3zom: mjis JIFOOOTO

HUMCCT 6GCKOH€‘-IHYIO KpaTHOCTD.

yeC[a,b] Dy=AAy+f, rme A — wuHTerpajbHblii omnepatop Bojbreppa c
HeTpepbIBHBIM siipoM, f(X) — HenpepsiBHas Ha [@, b] ¢pynkuusa. Jokaszars, 4ro
VIS TF000TO A CYHIECTBYET HAaTypaibHOE uuciio K Takoe, uto D" - cxxumarommuii
oreparop.

50./Ioka3aTh, YTO €CIHM OMeparop D MOEHCTBYET B IOJIHOM HOPMHPOBAHHOM
npocTpaHcTBe, a omeparop D*(K — HarypajgbHOE YHCIIO) CXKHUMAIOIIMHA, TO
HETIOABIKHBIE TOYKH OIEPAaTopoB D W D' COBMAAarOT, U3 4Yero CieIyeT, Y4To
oreparop D UMEET €AMHCTBECHHYIO HEMOABIKHYIO TOUKY.

51.Jloka3aTh, 4TO HHTETPAILHBIN onepatop Ppearonasma, aeictytomuii B Cla,b],
HEC HMeEET XapakTepucThueckux umcen Ha wumuTepBane (0, 1/(M(b-a)), rme
M = max |K(x,s)|.

x,se[a,b]
52.]Jloka3ath, 4TO MHTErpabHbIi onepatop ®pearonabma, aeictyromnmii B h[a,b],
HE HMeEeT XapaKTepucThueckux uyucen Ha wumHTepBaie (0, 1/(M(b-a)), rme
M = max |K(x,s)|.

x,s€[a,b]



53.Jloka3aTh, YTO MHHHMAJIBHOE [0 MOJYJIIO XapPAKTEPUCTHUECKOE YHCIIO
UHTErpalibHOro  omeparopa ®pearonbma, geiictByromero B C[a,b],
1
|>—, e M = max |K(X,5s)|.
i o2 ™ max [K(x,5)|
54.]loka3aTh, 4YTO MHUHUMAJIBHOE 1O MOMAYJII0 XapaKTEPUCTUUECKOE YHCIIO
UHTETpajibHOTO  omepatopa @Dpearonmpma, aedicTBytomero B h[a,b],

YAOBJIETBOPSET HEPABEHCTBY |4

1
min|ZM9 rpe M = XTQ&);JK(X,S)L

55.JlokazaTe, 4TO MHTETpANLHBINA omeparop Bombreppa, aerictByromuii B Cl[a,b],
HE UMEET XAPAKTEPUCTUUECKUX YHCEIL.

56.JlokazaTe, 4TO MHTETPAJIBHBIN oreparop Bombreppa, neiictByrommii B h[a,b],
HE UMEET XAPaKTEPUCTUYECKHUX YHCEIL.

S7.Jloka3aTh  3KBMBAJICHTHOCTb  3aJlaud  PEHICHUS  CUCTEMbl  JIMHEHHBIX
anreopandeckux ypaBHeHuid (CJIAY) u 3amaum penieHuss HEOJHOPOJIHOTO
ypaBHeHUs1 PpenrosibMa 2-ro poJa ¢ BEIPOKICHHBIM SIPOM.

58.IlomyunTes  ypaBHEHHE JJii  OTBICKAHMSI  XApaKTEPUCTUYECKUX  YHCEll
MHTErpaJIbHOTO ornepaTopa Ppearosbma ¢ BBIPOKIECHHBIM SIPOM.

59.IlomyunTh BBIpaKEHUE JJII PE30JIbBEHTHl HEOJHOPOJIHOTO  ypaBHEHUS
®penronbma 2-ro poja € BBIPOKICHHBIM SJIPOM IMPU YCIOBUHU, YTO A HeE
ABJIETCS] XapaKTEPUCTUUECKUM YUCIIOM.

60.[IpuBecT mpumep MepBOM KpaeBOM 3ajayu Il ypaBHEHUs Oinepa s

YAOBJIETBOPSET HEPABEHCTBY |4

b
dbyukuonana V[y] = [F(x,y,y')dx, KOTopas HE UMEET PEIICHUS.

61.[lpuBecTn mpumep MepBOM KpaeBOM 3ajayu Uil ypaBHEHUs Oinepa s

b
dbyukiuonana V[y] = [F(x,y,y')dx, KoTopas UMEET HEeIUHCTBEHHOE PEIICHUE.

62.Kakue perienus umeeT ypaBHeHue Ditniepa aiist pyHkironana V[y] = ? F(y")dx?

63.3anmucaTe TepBBIA MHTETpajd ypaBHEHUs Ouiepa A (byI:KLII/IOHaJIa
V[y]=EF(x,y')dx.

64.3anmcath TepBBI WHTErpall ypaBHEHHs Oiinepa i  (QyHKIHOHANA
VDYl = [F(y.y ).

65.PemuTh 3a1a4y 0 OpaxucTOXpoHe.

66.Mcxonst w3 BapUAIMOHHOTO TPHUHIIMIIA HAWMEHBINETO JEHCTBUS, TMOIYYUTh
YpaBHEHUS ABUKEHUSI MATEPUATIbHON TOUYKH B MOTEHIIMAIBLHOM TOJIE.

67.Pemmuthy 3amayy o0 OTHICKAHMM KPWUBOW 3aJaHHOW JJIMHBI, TUIOMIAThL IO
KOTOPOM MaKCHUMaJjbHa.

68.[lokazath, uyTO eciu B 3amade 00 OTBICKAHUM OHKCTPEMyMa C JIEBBIM
3aKPETUICHHBIM U TIPaBbIM TOJBIKHBIM KOHIIAMHM (DYHKIIMOHAT WMEET BU:

BLy]
Vly]= jy A(X, YW1+ (y)’dx, u QyHKIHS A(x,y) =0 nuddepeHmupyema 1o x,y , TO

YCIOBHE TPAHCBEPCAIBHOCTH B OTOM  Clydae TMEPEXOJUT B YCJIOBHUE
OpPTOTOHAJILHOCTH.



69.Hailitu skctpemyMm (yHKIIMOHAA

JICBBIN KOHCI 3aKpPCIUICH, a HpaBBII/I MOKCT MCPEMCIIATLCA BJ0JIb 3aﬂaHHOﬁ

npsmMoit: y(0)=0; vy, =x, —5.

70.Kakoit skctpemyMm (crnaOblii WM CWIBHBIM, MHUHUMYM WJIH MaKCUMYyM)
JOCTUTAeTCS B 3ajJade C 3aKpeIUICHHBIMH KOHIaMH s (DyHKIHOHAA

a

Jw/1+ dx

V(y]= I(y')e’dx ¢ TpaHnYHBEIMU ycnosusamu y(0)=0, y(a)=b, a>0, b>0.

0

X
71.VccnenoBaTh Ha pa3pelIUMOCTh YPaBHEHUE: j y(s)ds = f(x), x,s €[a,b].

72.Jloxazath, 4T0 MHOXecTBO (yHKIMA Y(X), HenpepsiBHO IU((HEpEHIIUPYEMBIX
C >0 paBHOMEPHO OIPaHUYEHHO U

Ha [a,b] M Takmx, 9to |y i[a,b] |

PaBHOCTETNIEHHO HEMPEPHIBHO.

"2

< 2
D ey <€

a

73.Jlokazarb, YTO MOCJIENOBATENbHOCTE QyHKIMA {y, (x)} (n=1, 2,

HeMpepbIBHO AuddepeHIupyeMbIX Ha [a,b] U yJOBIETBOPSIOMIUX HEPABEHCTBY

[yl

Kpurepum ounenku:

2 o
<C?, sBIIseTCS KOMITAKTHOH B C[a,b].

Kpurepun

Onenka (6amisl no MPC), ypoBeHb

CTYJEHT 3HaeT (POPMYIUPOBKU ONpPENEICHUN U
MOXET IIPUBECTH HECKOJIIBKO INPHUMEPOB K
KQKIOMY OIIPEIENICHHUIO;

CTYAEHT  3HaeT  (OpPMYyITUpPOBKHM  BCEX
YTBEPKJICHUI U TEOPEM;

CTYIEHT 3HaeT IUIaH J0Ka3aTelbCTBA BCEX
YTBEPXKICHHM M TEOopeM, yMeeT IpHu
HE00X0AMMOCTH IIPOBECTH noapoOHOE
JTIOKa3aTeJIbCTBO KaX 100 IYHKTA;

«3a4TEHO», MOBBIIIECHHBIN YPOBEHb

CTYZAEHT 3HaeT (OPMYIMPOBKH OIpEICICHUH 1
MOKET MPHUBECTH TMpPUMEP K  KakaAOMy
OIIPEEIIEHUIO;

CTYOEHT  3HaeT  (OPMYJIHPOBKHM  BCEX
YTBEPKICHUU U TEOPEM;

CTYACHT 3HaeT OOLMH IUIaH J0Ka3aTelbCTBa
OCHOBHBIX YTBEP)KIEHUU U TEOpPEM, HO
UCIBITBIBACT 3aTPyJHEHUs NpU MNOJPOOHOM

«3adyTCHO», HOpOFOBLIﬁ YPOBCHBb

U3JI0KEHUU HEKOTOPBIX ITYHKTOB
JI0Ka3aTeIbCTBA;
CTYIEHT HE 3HAeT (b opMyIHpPOBKH «HE3a4YTEeHO», YPOBEHb HE c(hopMUPOBaH

onpefeNieHud WM HE yMEeT MPUBOAUTH
IIPUMEpBI JUIs HUX;

CTYJCHT HE 3HaeT (POPMYIHPOBKU OCHOBHBIX
YTBEPKACHUN U TEOPEM;

CTYICHT HE MOXCET H3JIOKHTh OTBET Ha

Inpu ycCJIOBHH, 4YTO




3aaHHBIC BOIIPOCHI.




Bonpoce! /151 KOJIOKBUYMOB
no nucuuiinHe MHTerpanbHble ypaBHEHMS M BApUALIMOHHOE UCUHMCIICHUE

Bomnpocs! AJ1s1 THCbMEHHOT0 KOJLUIOKBHyMa Nel
Paznen «HTerpanbHbie ypaBHEHUS

1. 3anucate ypaBHeHue ®pearonbma 2-ro poaa. Kakoe ypaBHeHHE Ha3bIBaeTCs
OJIHOPOJIHBIM?

2. 3amucath ypaBHeHue BombpTeppa 2-ro poma. Kakoe ypaBHeHHE Ha3bIBaeTCs
OJIHOPOJIHBIM?

3. 3amucate ypaBHeHue dpenaronpma 1-ro poma. Kakoe ypaBHeHME Ha3bIBaeTCs
OJTHOPOJIHBIM?

4. 3anucatpe ypaBHeHue Bombreppa 1-ro poma. Kakoe ypaBHeHHe Ha3bIBaeTcs

OJTHOPOJTHBIM?

Uto Takoe JTMHEHHOE MPOCTPAHCTBO?

UTo Takoe METPUYECKOE MPOCTPAHCTBO?

Uto Tako€ HOPMUPOBAHHOE TPOCTPAHCTBO?

Uto Takoe eBKIMAOBO MPOCTPAHCTBO?

Jlatp  ompezaelieHHEe  CXOJUMOCTH  IOCJIEIOBATEIBbHOCTH  3JIEMEHTOB

METPHUUYECKOTO IPOCTPAHCTRA.

10.Jlatb  ompenmeneHHE  CXOAWMMOCTH  TIOCIICOBATEIBPHOCTH  JJIEMEHTOB
HOPMHUPOBAHHOT'O MPOCTPAHCTBA.

11.Jlateb omnpenenenve (yHAAMEHTAIBHOW IOCIEIOBATEILHOCTH 3JIEMEHTOB
HOPMHUPOBAHHOT'O MPOCTPAHCTBA.

12.Yto Takoe 6aHaxOBO MPOCTPAHCTBO?

13.Uro Takoe mpoctpanctBo C[a,b]? Kak HaspiBacTCcs CXOAMMOCTH MO HOPME
ATOTO MPOCTPAHCTBA?

14.Yro Ttakoe mpocrparcteo CP[a,b]? Kax HasbBacTCsS CXOZMMOCTB IO HOPME
ATOTO MPOCTPAHCTBA?

15.Kak ompepensercst ckalsgspHoe Ipou3BeacHue B npoctpanctse h[a,b]? [Mouemy
3TO MIPOCTPAHCTBO ABJISIETCS 0ECKOHEYHOMEPHBIM €BKJII0BBIM
npocTpancTBOM? Kak Ha3bIBaeTCsl CXOUMOCTD 110 HOPME ATOTO MPOCTPaHCTBA?

16.Yto Takoe HepaBeHcTBO Komu-byHsikoBckoro?

17.Yto0 Takoe JIMHEIHBIN onepatop?

18./1aTh 1Ba ompeaeieHUs] HEMPEPHIBHOCTH B TOUKE OIeparopa, IeUCTBYIOLIETO B
HOPMHUPOBAHHBIX MPOCTPAHCTBAX.

19./latb ompenesieHME HOPMBI JIMHEWHOTO oOleparopa, JCUCTBYIOIIETO B
HOPMHUPOBAHHBIX MPOCTPAHCTBAX.

20.YTo Takoe orpaHMYCHHBIN JIMHEHHBIA OrepaTop?

21.Yt0 Takoe OrpaHMYCHHAS TOCIEIOBATEIBHOCTh JJIEMEHTOB HOPMHPOBAHHOTO
MPOCTpaHCTBA?

22.Yt0 Takoe KOMMAKTHAas TOCIEAOBATEIIbHOCTh SJIEMEHTOB HOPMHPOBAHHOTO
MPOCTpaHCTBA?

23.Yt0 Takoe BIOJHE HEMPEPBHIBHBIN OnIepaTop?

©oo~N O
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24.ChopmynupoBaTh HEOOXOJAMMOE U JOCTATOYHOE YCJIOBHE KOMIIAKTHOCTU
MOCJIEIOBATEILHOCTH BEKTOPOB KOHEUHOMEPHOI'O €BKJIMJIOBOTO MPOCTPAHCTBA
R".

25.ChopmynupoBath TeopemMy Apliena.

26./laTe ompeneneHue orepaTopa, COMNPSHKEHHOTO K JIMHEHHOMY oOIeparopy,
JEUCTBYIOIIEMY B €BKJIMIOBOM MPOCTPAHCTBE.

27.]latp ompenencHUE CaMOCOMPSDKEHHOTO (CHMMETPHUYECKOTO) OIeparopa,
JICHCTBYIOIIETO B €BKIMIOBOM IIPOCTPAHCTBE.

28.YTo Takoe MHTErpalibHbIN onepaTtop Ppearonbma ¢ CAMMETPUYECKUM SAPOM?

29.Yto0 Takoe cOOCTBEHHOE 3HAUYCHHE JTMHEHHOTO oreparopa?

30.Yto Takoe cOOCTBEHHBINM BEKTOP JMHEHHOTO orepaTopa’?

31.Yt0 Takoe MaKCUMaJIbHBIA BEKTOP JUHEHHOTO orepaTopa’?

32.Yto Takoe MHBAPHAHTHOE MOAMPOCTPAHCTBO JUHEHHOTO oreparopa?

33.YTo Takoe KpaTHOCTh COOCTBEHHOT'O 3HAUEHUS JIMHEHHOTO oneparopa’?

34.Yto Takoe coOcTtBeHHass GyHKUUS sAlpa HMHTErpajIbHOrO  orepaTtopa
®pearonbma?

35.YUTo0 Takoe BHIPOKICHHBIN JIMHEHHBIN orepaTtop?

36.Uto Takoe 3aMKHYTOE SIpO MHTErpalIbHOTO oneparopa Opearonbpma?

37.Y10 Takoe BBIPOKIACHHOE AJIpO UHTETpalibHOTO onieparopa dpenaroaprma?

38.Kak BBOOUTCS CKadspHOE TMPOU3BEACHHE B KOMIUIEKCHOM PAaCUIMPEHUHU
npoctpanctsa h[a,b]?

39.llatp ompenenenue (YHKIMH, HWCTOKOMPEACTABUMON C TOMOIIBIO sipa
MHTErPAIILHOTO OMepaTopa.

40.ChopmynupoBats Teopemy ['mnpbepra-Ilmunra.

41.YT0 Takoe MHTErpAJIbHBII ONepaTop ¢ MOJSPHBIM SIAPOM?

42.Y10 Takoe WHTETPATBHBIN OnepaTop co ciabo MOISIPHBIM SAPOM?

43.YT0 Takoe pe30IbBEHTa HHTETPAILHOTO onepaTopa’?

44.ChopmynupoBaTh alibTepHaTUBY Dpenroipma.

45.Tlpu KakOM YCIIOBMM HEOJHOPOAHOE ypaBHeHue @Dpenaroapma 2-ro poja ¢
CUMMETPUYECKUM HETPEPHIBHBIM SIIPOM HUMEET W MPUTOM €JIMHCTBEHHOE
pelieHne i JI000M HenpephlBHOM (YHKIMKU  f(x) - HEOJHOPOIHOCTH
ypaBHEHUS?

46.ChopmynupoBaTh yCIOBHE Pa3pelIMMOCTH HEOJHOPOIHOTO  YpaBHEHUS
®pearonbpma 2-ro pojia ¢ CHMMETPHUECKUM HEMPEPBHIBHBIM SAPOM B CIyyae,
KOI/Ia OJHOPOJHOE YypaBHEHHE HMEET HeTpuBHalIbHOE pemeHue. CKOJIbKO
pelIeHnil UMEeT HEOJHOPOIHOE YPAaBHEHUE, €CIIU OHO pa3penInmo?

47.YT1o Takoe CKUMAIOILIUN orepaTop?

48.YTo Takoe HEMOABMKHAS TOUKa oriepaTopa’?

49.ChopmynupoBaTh TEOpPEMY O CYIICCTBOBAHWU HETOJBIKHON TOYKH Y
ckuMaroniero oneparopa. Kak MOKHO HallTH HEMOJABUAKHYIO TOUKY?

50.3amucate METOM MOCHIENOBATEIBHBIX MPUOIMKEHUN pPEIICHUs WHTErPabHOTO
ypaBHeHUs1 Dpenroibma 2-To poja ¢ «MajibIM» A.

51.Yto Takoe MOBTOpHOE (WUTEPUPOBAHHOE) SAPO HMHTEIPATILHOrO OIlepaTropa
Opexarosibma? SapomM Kakoro HHTETPAIIBHOTO ONEPATOPA OHO ABJISETCS?

52.ChopMynupoBaTh TEOPEMY O pa3peUIMMOCTH WHTETPAIbLHOTO ypaBHEHUS
BonbTeppa 2-ro poxa.
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53.3anucate uHTErpasnibHOE ypaBHeHue dpearonabma 2-ro poja ¢ BhIPOKIACHHBIM
AJIPOM.

54.Yt0 Takoe COI03HOE MHTErpajibHOE YpaBHEHUE?

55.CdhopMyaupoBaTh yCIOBHE Pa3peIIMMOCTH HEOJHOPOIHOM CUCTEMbI JIMHEHHBIX
anredpanyeckux ypaBHEHUH.

56.CdhopmynupoBarh TEOpeMy O YHCIE JIMHEWHOIO HE3aBUCUMBIX pELICHUHN
OJIHOpOAHOTO ypaBHeHHs Dpearosbma 2-ro poAa U COO3HOro ¢ HUM (l-s
teopema Dpenrosnbma). llpu Kakux yCIOBHSIX Ha sApa HHTETPATbHBIX
OTepaToOpOB 3Ta TeopeMa Oblja I0Ka3aHa B JIEKIIMOHHOM Kypce?

57.ChopmynupoBath TeOpeMy O HEOOXOJUMOM U JIOCTAaTOYHOM YCJIOBHH
pa3pelIuMOCT HEOJHOPOJIHOr0 ypaBHeHHs: @Dpenronbma 2-ro poxa (2-s
teopema Dpenrosnbma). Ilpu Kakux yCIOBHSX Ha sApa HHTETPAIbHBIX
OTepaToOpOB 3Ta TeopeMa Oblja I0Ka3aHa B JIEKIIMOHHOM Kypce?

58.ChopmynupoBars anbrepHaTuBy @Dpenronbma (3-s1 Teopema Dpenrosibma).
[Ipu kakux ycIOBUSAX Ha siipa MHTETPAIbHBIX OMEPATOPOB ATa Teopema Oblia
J0Ka3aHa B JICKIIMOHHOM Kypce?

59.CdopmynupoBaTh TEOpEMY O XapaKTEPUCTHUECKHX YMCIAX HHTErPajbHOIO
oneparopa Opearonbma (4-1 Teopema Openronpma). [Ipu kakux ycaoBusix Ha
AJpa UHTETPAIBHBIX ONEPaTOPOB 3Ta Teopema ObLIa JI0Ka3aHa B JIEKIIHOHHOM
Kypce?

Bomnpocs! 1J151 THCbMEHHOT0 KOJLIOKBHYyMa Ne2
Paznen «BapuanmoHHOE MCUHUCIICHUE)

Uro Takoe pyHKIMOHAT?

Urto Takoe HenmpepbIBHBIN (HYyHKIIMOHAT?

Yro Takoe auddepeHuupyeMbiil GyHKIHOHAT?

Yo Takoe Bapuanus pyHKIHOHAIA?

[TocTaBuTh MpoOCTEWINYIO 3ajayy BapHALMOHHOIO HCYHUCIEHHS — 3aJady C

3aKpEMJICHHBIMU KOHIIAMHU.

6. Uro Takoe CHIbHBI MHUHUMYM (QyHKIuoHana? Kakoii MUHUMYM Ha3bIBAaeTCS
CTpOTUM?

7. Uto Takoe cuiIbHBIM MakcuMyM ¢yHKIMOHaNa? Kakoih MakCMMyM Ha3bIBaeTCs
CTpOTUM?

8. Uro Takoe cnabbiii MuHUMYM ¢yHkiuoHana? Kakoil MUHHMyM Ha3bIBaeTcs
CTpOTUM?

9. Yro Takoe crnabpiii MmakcuMyMm (yHkunoHana? Kakoil MakCuMMyM Ha3bIBAaeTCs
CTpOTUM?

10.CpopmynupoBaTh HEOOXOIUMOE YCIOBHE OHKCTpEeMyma JUIsl 3aJadd ¢
3aKpEMJICHHBIMU KOHIIAMHU.

11.CpopMynnpoBaTh OCHOBHYIO JIEMMY BapUallMOHHOTO UCUHUCIICHUS.

12.1ToctaBuTh 3agady C 3aKpEIUICHHBIMM KOHIIAMH U CHOPMYJIHUPOBATH
HEO0OXOMMbIE YCIIOBHUS IKCTpEMyMa LISt (dbyHKIMOHANIa

o E

b
VIYI=[F (X Yy Yos Yy Y ) dX.
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13.TTocTaBuThH 3ajauy OTBICKaHUS KCTpEMyMa dbyHKIHOHANA
b

V[y,2]=[F(xy.2,y',2))dxIpn yCIIOBHH, 4TO KOHIIbI 3aKPETUICHBI, H HMEETCS

a
HETOJIOHOMHAs CBs13b. CHOPMYIMPOBATH HEOOXOIUMBIEC YCIIOBHS SKCTPEMYMaA.

14.TToctaBuTh 3aja4y OTBICKAHUS AKCTpEMyMA byHKIIMOHATA
b

V[y,z]= I F(X,y,2,y',2')dXTIpH YCIIOBUH, YTO KOHIBI 3aKPEIIEHBI, U HMEECTCS

a

rojoHoMHas cBsa3b. CHopMynHpoBaTh HEOOXOAUMEBIE YCIOBUS SKCTPEMyMa.

15.Yto Takoe reone3nyeckas JUHUI?

16.CpopMynnpoBaTh U30MEPUMETPUUECKYIO 3a]1a4y C 3aKPETUICHHBIMUA KOHIIAMH U
HEOOXOIMMBIC YCTIOBHS 3KCTpEMyMa ISl STOU 3a/1auH.

17.9T0 Takoe ycIOBHE TPAaHCBEPCAITLHOCTH?

18.ITocTaBuTh 3amady OTBICKAHHUS OJKCTpEMyMa IMpocTeuiiero ¢GyHKIHOHATA
BapUAIMOHHOTO WCYHUCIICHHS TPHU YCIOBHH, YTO JICBBIA KOHEI[ 3aKPEIUICH, a
MIPaBBI MMOJBMIKEH, M 3aITMCATh HEOOXOAMMBIC YCIIOBHS SKCTPEMyMa.

19.ITocTaBuTh 3amgady OTBICKAHHUS OJKCTpEMyMa IMpocTeuiero ¢GyHKIHOHATIA
BapUAIMOHHOTO WMCYHCICHUS TPU YCIOBUHU, YTO JICBBIM KOHEI] CBOOOJICH, a
MIPaBBIA MMOJBMIKEH, M 3aITMCaTh HEOOXOMMBIC YCIOBHSI SKCTPEMyMa.

20.ITocTtaButh 3amayy OTBICKAHHMS DJKCTpEMyMa IMpocTeiiiero (yHKIMOHAIa
BapUAIMOHHOTO MCUWCICHUS TPU YCIOBHM, YTO 00a KOHIIA TMOABWXXHBI, U
3anucaTh HEOOXOIMMBIE YCIOBUS DKCTpEMYyMa.

21.1TocTtaBuTh 3aMa4y OTBICKAHHMS DJKCTpEMyMa IMpocTeiiiero (yHKIMOHaIa
BapUAIMOHHOTO WCYHCIICHHUS TPU YCIOBUH, YTO 00a KOHIIA CBOOOJHBI, U
3ammurcaTh HEOOXOUMBIE YCIOBHS IKCTpEMYyMa.

22.Y10 Takoe IeHTpaIbHOE TI0JIe dKCTpeMarei?

23.Yt0 Takoe cOOCTBEHHOE ITOJIe dKCTpeMaieii?

24.ChopMyaupoBaTh JOCTAaTOYHBIC YCJIOBHUS CHJIBHOTO MHUHHUMYyMa B 3amgade C
3aKpETUICHHBIMU KOHIIAMHU C UCITOJIb30BaHueM (pyHKkuu Betiepmrpacca.

25.CpopmynupoBaTh JOCTATOUHBIE YCJIOBHS CIa0Or0 MHHMMyMa B 3ajade C
3aKpETUICHHBIMU KOHIIAMH C UCTOJIb30BaHueM (hyHKmu Betiepmrpacca.

26.ChopmynupoBaTh JOCTaTOYHBIC YCIOBHUS JIekaHapa CHUIBHOTO MUHHMYyMa B
3aJlaye C 3aKperJICHHBIMU KOHIIAMHU.

27.ChopmynupoBath JOCTaTO4YHbIe ycnoBus Jlexxanmpa cimaboro MUHMMyMa B
3aJlaye C 3aKperJICHHBIMU KOHIIAMHU.

28.ChopMynupoBaTh JOCTATOYHBIE YCJIOBHUS CHUJIBHOTO MaKCHMMyMa B 3ajade ¢
3aKpETUICHHBIMU KOHIIAMU C UCTOJIb30BaHueM (yHkimu Beliepmrpacca.

29.ChopMynupoBaTh JTOCTATOYHBIE YCJIOBHS CJIa0OTO MakCMMyMa B 3ajade C
3aKpETUICHHBIMU KOHIIAMU C UCTOJIb30BaHueM (yHkimu Beliepmrpacca.

30.CopmynupoBaTh JOCTATOUHBIC yCIOBHUA JIexkaHIpa CHUIBHOIO MaKCUMyMa B
3a7a4e C 3aKpEeIJICHHBIMU KOHIIAMH.

31.ChopmynupoBaTh JOCTATOUHBIC YCIOBUS JlexxkaHapa ciaboro mMakcumyma B
3a7a4e C 3aKpEeIJICHHBIMU KOHIIAMH.

32.[1aTh onpenenaeHne KOPPEKTHO U HEKOPPEKTHO MOCTABIECHHOM 3a4a4u.

Kpurepun onenkn:

Kpurepun \ Onenka (6amtel mo MPC),
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YpOBEHBb

CTYACHT 3HaeT (OPMYIHMPOBKH OIPEICIICHUI M MOXKET MPUBECTH
HECKOJIBKO ITPUMEPOB K KaKJOMY ONPENEICHUIO;

CTYZCHT 3HaeT (POPMYITHPOBKH BCEX YTBEPXKICHUH U TEOPEM;
CTYJICHT 3HAET IUIaH JI0Ka3aTeIbCTBA BCEX YTBEPKICHUM U TEOPEM,
yMEeT MpU HEOOXOIUMOCTH MPOBECTU MOAPOOHOE 10Ka3aTEIbCTBO
KQKJIOTO ITYHKTA;

«OTIHYHO», 84-100%,
MOBBIIIEHHBIA YPOBEHD

CTYACHT 3HaeT (OPMYIHPOBKHU OIPEICICHUI M MOXKET MPHUBECTH
HECKOJIBKO ITPUMEPOB K KaXI0MY OIPEIEIICHHUIO;

CTYZICHT 3HaeT (POPMYIHPOBKH BCEX YTBEPXKICHUH U TEOPEM;
CTYICHT 3HACT IUIAaH J0Ka3aTeJIbCTBA BCEX YTBEPKIACHUI U TEOPEM,
HO UCHBITHIBACT 3aTPYAHECHUS TPU TOAPOOHOM  H3JI0KECHUU
HEKOTOPBIX IIYHKTOB J10Ka3aTEIbCTBA;

«xoporioy, 66-83%,
HIOPOTOBBIil YPOBEHB

CTYACHT 3HaeT (OPMYIHMPOBKH OIPEACIICHUI M MOXKET MPHUBECTH
IIPUMEP K KKIOMY OIIPENEICHUIO;

CTYJEHT 3HaeT (OpPMYIMPOBKU BCEX YTBEPKIACHUI U TEOpeM;
CTYAEHT 3HaeT OOIMH IUIaH JI0Ka3aTeJIbCTBA  OCHOBHBIX
YTBEP)KEHUHM M TEOPEM, HO HCIBITBIBACT 3aTPYAHECHUS IIpU
0JPOOHOM H3JI0KEHUH HEKOTOPBIX MYHKTOB JI0Ka3aTeNIbCTBA,

«YIOBIIETBOPUTEIILHOY,
50-65%, moporoBblit
YPOBEHb

CTYIEHT HE 3HAaeT (OPMYJIUPOBKHU OINPEAEICHUN WIM HE yMEeT
IIPUBOJIUTH IPUMEPHI LI HUX;

CTYZCHT He 3HaeT (POPMYIHMPOBKH OCHOBHBIX YTBEPKICHHU W
TEopeM;

CTYJIEHT HE MOKET M3JI0’KUTh OTBET Ha 3aJJaHHBIE BOIPOCHI.

«HEY/I0BJIETBOPUTEIILHO,
meHee 50%, ypoBeHb He
chopmMupoBaH
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