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PA3AEJI 1. HIPOITPAMMHO-METOANYECKHUE MATEPHAJIbI
1.1 O0mas xapakTepuCcTUKA JUCHUILIMHBI

Jucnuminaa «MateMaTtrka» BKIIIOUYeHa B 00pa30BaTEIbHYIO IIPOrpaMMy I10
yKa3aHHOMY HaIlpaBJICHUIO U MPOGUITIO TTOITOTOBKH.

[Tporecc M3ydeHuss AUCHUILIMHBI HAIllpaBJIieH Ha popMHUpOBaHUE y 00ydaro-
IIUXCS CACAYIOIIUX KOMITETCHITHI *:

— OIIK-2 Cniocob6eH ocymecTBiIsITh cOop, 00pabOTKy U aHAIN3 JaHHBIX, He-
O0OXOIMMBIX JIJISi PEIICHUSI MMOCTABICHHBIX YIPABICHUYCCKUX 3aad, C UCIIOJIh30Ba-
HUEM COBPEMEHHOTO WHCTPYMEHTApUsS W HWHTEIUIEKTYaTbHBIX WH()OPMAIMOHHO-
aHAJUTUYECKUX CHCTEM

*[Ipumeuanue: denepanbHbIi TOCYIapCTBEHHBIH OOpa30BaTEIbHBIA CTaH-
JapT BBICIIEro 00pa3oBaHMs MO HampariaeHU0 noarotoBku 38.03.02 MeHemxk-
MCHT.

[]envy v3yyeHUs AUCHUIUIMHBI M €€ COOTBETCTBHUE LIEJIAIM 00pa30BaTENbHOU
pOrpamMmbl —

- 00y4yeHHE CTYJEHTOB OCHOBAM MaTEMAaTHYECKOTO aHajliu3a, HUCIOJIb3ye-
MBIM ISl pEIICHUS TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4y B 00JIaCTH SKOHOMUKU;

- Pa3BUTHE HABBIKOB B IPUMEHEHUU METOAOJIOTUN U METOJIOB KOJIMYECTBEH-
HOT'O aHAJIM3a C UCIOJIb30BAHMEM 3KOHOMHKO-MATEMaTUYECKOTrO anmnapara;

- Pa3BUTHE Y CTYAECHTOB JJOTUYECKOIO U aHATUTUYECKOTO MBIIIJICHUS.

3a0auu u3y4yeHus: JUCUMILIMHBL: OCBOMB JUCHMIUIMHY, CTYIEHTHI mpuolpe-
TYT 3HAHUSI U HABBIKH B CAMOCTOATENIbHON MOCTAHOBKE SKOHOMUYECKHUX 3a/1a4, UX
dbopmanu3aum U petieHuy 3aJ1a4 MUKPO- 1 MAaKpOAIKOHOMHUYECKOTO aHAJIU3a.

1.2 [lnanupyemble pe3yabTaThl 00y4eHUs M0 JUCHUILIMHE, 00ecneYn-
BaIOIIMeE JOCTHKECHUE IVIAHUPYEMBbIX Pe3y/IbTATOB OCBOCHHUSI 00pa30BaTe/Ib-
HOM IPOrpamMMblI

PesynbratamMmu 0Oy4eHUS MO AUCIUIUIMHE, COOTHECEHHBIMU C YCTaHOBJICH-
HBIMH B 00pa30BaTeNIbHOM MporpaMme KOMIIETCHIMSIMU U UHAUKATOPAMU JIOCTH-
YKEHUSI KOMIIETEHLIUM, SIBJISFOTCS:

Komnerenuus Nuauxkarop Ilnanupyembie pe3yjbTaThl 00y4eHUs 110
AOCTHKEHHUSA AUCHMILIHHE
KOMIIeTeH UM

OIIK-2 Cnoco- NJIK-OIIK-2.1 | 3Hatsk:

O€H OCYILECTB- [Tpumenser — OCHOBHBIC ITIOHATHS, TCOPETHYCCKUE ITOJI0-
JATH COOp, 00pa- | COBPEMEHHBIM | 5KE€HUS M METObI aHAIM3a (DYHKIMOHAIBHBIX
OOTKYy M aHaJIM3 | MaTeMaTU4e- | 3aBUCHMOCTEIL;

JIAHHBIX, HEOOXO- | CKUH UHCTPY- — OCHOBHBIC IOHATHSI, TCOPETUUECCKHUE I10JIO-
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JTMMBIX JJIs pe-
IICHUS TIOCTaB-
JICHHBIX YIIpaB-
JICHYCCKUX 3aj1ad,
C UCIIOJIb30BaHHM-
€M COBPEMEHHO-
IO HHCTPYMCHTA-
pHS B HHTEJUICK-
TyaJbHBIX HH-
dbopmManoHHO-
AHATUTHICCKHIX
CUCTEM

MEHTApUH I
00pabOTKH U
aHaJIM3a J1aH-
HBIX JJIS1 pe-
IIIEHHS TI0-
CTaBJICHHBIX
yIpaBJIcHYE-
CKMX 3aja4

KEHUSI 1 METOIbl pabOThl C 00BEKTAMU JINHEM-
HOM anreopsl;

— OCHOBHBIE MIOHSTHSI, TEOPETUYECKUE TTOJIO-
YKEHUSI, METO/IbI, HEOOXOMMBIC JIJIS1 PEIICHHUSI
poheCCUOHATIBPHBIX 33134 BEPOSTHOCTHOTO
MOJEIIMPOBAHUS U HHTEPITPETALIMU PE3YIIbTA-
TOB AHAJIN3a 3TUX MOJAEIEN

YMers:

— NPUMEHSATH METO/Ibl MATEMATUYECKOTO aHa-
Ju3a B paboTe ¢ IKOHOMUYECKUMU IKCIIEPH-
MEHTaMU;

— IPUMEHATh MATEMATUYECKUE METOIbI TPU
peIleHNH 337a4 aHaIN3a 00HEKTOB JIMHEHHOM
anreOpbl

— MEPEXOAUTH OT NPEAMETHOM, PUKIIATHOU
MOCTAaHOBKH 3aJ1au K BRIOOPY MOAXOSIIEH
BEPOSITHOCTHOM MOJIEH, CTABUTh COOTBET-
CTBYIOIIYIO MAaTEMaTHUECKYIO 3314y, BbIOH-
paTh U peaanu30BbIBATH NOIXOISIINANA METO
PELICHUS ¥ POBOAUTH aHAIN3 ITOJTYYEHHBIX
pE3yNbTATOB;

Bianets HaBbIKamu:

— BBIYUCJICHHUS YUCIIOBBIX U (DYHKIIMOHATIBHBIX
XapaKTEPUCTUK MATEMATUYECKUX 3aBUCUMO-
CTEH;

— BBIYMCIICHUS MaTPULL, ONIPEEITUTENCH,
HAaXO0XKJICHUEM PEILLICHUN CUCTEM YPABHECHUU;
— TIOCTPOEHMUS, UCCIEAOBAHNS KOPPEKTHBIX
TEOPETUKO-BEPOSITHOCTHBIX MOjIeTiel mpodec-
CHUOHAJIBHBIX 33/1a4 U COAECPKATEIBHOU UHTEP-
MPETALNU MTOTYYEHHBIX PE3YJIbTATOB,;

— MPUHATUSA PEUICHUN B YIIPABICHUH OTIe-
parmoHHON (TTPOU3BOICTBEHHOMN) ACSTEIBHO-
CThIO OpTraHu3alN

Texywuii kKonmpoas 10 JUCHUILTUHE 00€CTIeYNBAET OLICHUBAHUE X0/1a OCBO-
€HUs JUCHUIUIHBL. OH OCYILECTBISIETCS B MPOLIECCE NMPOBEACHUS 3aHATHH. Teky-
U KOHTPOJIb peanu3yeTcs B (hopMe orpoca U KOHTPOJIbHOU paboThI.

IIpomesxcymounas ammecmayus 00y4arOIMUXCA MO AUCLUILUIMHE 00ecedn-
BaeT OLICHMBAHME MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJbTaTOB 00yUYEHUs IO
mucuuiuinHe. [IpomexxyTounas arrectauus peanusyercs B popme AByX 3a4€TOB U

9K3aMcCHa.




P€3yﬂbmal’nbl OCB0O€HUA ()MCL!M”JZMHbl JOCTHUI'arOTCA 3a CUCT UCIIOJIb30BaHUA B
Impouecce O6YII€HI/ISI AKTHUBHBIX U MHTCPAKTUBHBIX METOJO0B U TEXHOJOIUH (1)OpMI/I-
POBAHHUA 3aJaHHBIX KOMHCTGHHI/Iﬁ Y CTYOACHTOB.

Bzaumocss3b HHAUKATOPOB OOCTHIKCHUA C y‘{e6HBIM MaTCpuajIiOM U BOIIPO-
caMn HpOMe}KYTO‘{HOﬁ aTrTcCTally CTYACHTOB

0 ) % -
I/IHI[I/IKaTOpLI J0- N_ OLICHOYHOT'O N_ OLICHOYHOI'O CpeI[CTBa JJIA HpOMe)KYTOLIHOI/I aTTeC
CpEeACTBA IS TEKY- CTaluKu
CTHJKCHHUA KOM-
) mero KOHTpOJ'ISI (HO ypOBHHM pGSYJ'IBTaTOB OCBOCHUSA TUCIHUITJIINHBI:
IICTCHIINU
(Ne Bompoca) 3Hathb (3), ymets (Y), Bnageth HaBbikamu (H)
3 Y H
Tema 1-13
3amanue Nel
WJIK-OMK-2.1 | 227 1-90 1-90 1-90
3amanue Ne2
KpNe3

1.3 O0beM qUCHUILINHBI U pacnpeeseHre 4acoB 10 TeMaM

O0beM TUCIUIUIMHBI U BUJIBI y4eOHOM pabOoThI

Buasl 3angaTui

@opMbI 00yUEHHUS

OuHas 3aouyHasg | O4HO-3a04Had
OO0111ast Tpy10€MKOCTh 360 360 360
KonrtaktHas pabora (Bkiatoyast Tekymui | 147 47 89
KOHTPOJIb YCIIEBAEMOCTH):
- 3aHATHA JEKIIMOHHOTO ThNa (JIek) 90 26 52
- 3aHATUS ceMuHapckoro tumna (Cem) 54 18 34
- IPOMEXKYTOYHAs aTTeCTAIUS 3 3 3
CamocTositenbHas pabora (CP) 213 313 271
KypcoBas pabdota - -
dopma MPOMEKYTOUYHOM aTTECTALINU 2 3adera, | 2 3adyerta, | 2 3a4eTa, 1 k-
1 sx3ameH | | sx3amMeH | 3aMeH

Pacnpez[eneHHe qaCOB AMCHUIIIIMHEI ITO TCMaM B BUAaM pa60T

Ounas gopma oOydeHus

HanmeHoBaHue pa3nesioB U TeM Bcero | JIek | Cem | CP
4acoB

Tema 1. @ynxuun 35 5 24

TeMav2. JII/I(l)(bepteI'HI/IaJIBHOG ucyHucieHne PyHKIui 35 5 24

OJTHOM MePEeMEHHOM.

Tema 3. Jluddepenimansuoe nucuucienue QyHKIuii He- 35 5 24

CKOJIbKMX NIEPEMEHHBIX.




Tema 4. IuterpansHoe ncYUCIeHUE QYHKIUN OAHON

. 36 8 5 23
NePEeMEHHOM.
Tema 5. UncioBbI€ psiibl. 36 8 5 23
Tema 6. luddepentmanprpie ypaBHEHHUS. 36 6 5 25
Tema 7. DIeMeHTHI IMHEWHON anreOpshl. 36 6 6 24
Tema 8. BextopHas anreopa. 36 6 6 24
Tema 9. IIpsiMmas ¥ IIOCKOCTB. 36 6 6 24
Tema 10. KpuBble 1 TOBEPXHOCTH BTOPOTO NOPSJIKA. 36 8 6 22
Tema 1 1; OCHOBHBIE MTOHATUSA U TEOPEMBI TEOPUHU BEPO- 36 3 6 2
ATHOCTEH.
Tema 12. [loBTOpHBIE HE3aBUCHMBIE UCTIbITaHUS. Cxema 36 2 6 2
bepnysuu.
Tema 13. Cny4aiiHble BEJTUYUHBI. 36 8 6 22
BCEI'O: 465 190 [72 ]303

3aounas dhopma 00ydeHuUs
HanmeHoBaHUe pa3iesioB U TEM Bcero | JIek | Cem | CP
4acoB
Tema 1. @yHKIHNH 35 1 1 33
Tema 2. Tudbdepennuansuoe ucuncieHne GyHKIIHUMT 35 1 1 33
OJIHOM NIEPEMEHHOM.
Tema 3. uddepenuuansuoe ucuncienue GyHKIUA He- 35 ) 1 37
CKOJIBKUX MIEPEMEHHBIX.
Tema 4. I/IH:I:eraJ'IBHOG UCYHCIIEHHE (PYHKIIMI OTHOM 36 5 1 33
EPEMEHHOM.
Tema 5. UnciioBble psbI. 36 2 1 33
Tewma 6. ludbdepennranpupie ypaBHEHUS. 36 2 1 33
Tema 7. DneMeHThI TUHEWHOU alreOpshl. 36 2 1 33
Tewma 8. BexropHas anre0pa. 36 2 1 33
Tema 9. IIpsiMast 1 MIIOCKOCTb. 36 2 2 32
Tema 10. KpuBble 1 NOBEpXHOCTH BTOPOTO MOPSIAKA. 36 2 2 32
Tema 1 1; OCHOBHBIE TOHATHS U TEOPEMBI TEOPUU BEPO- 36 5 ) 32
ATHOCTEH.
Tema 12. IToBTOpHBIE HE3aBUCUMBIE UCTIBITaHUA. CXema 36 32
beprymm.
Tewma 13. CiryyaiiHble BETUYHHBI. 36 2 32
BCEI'O: 465 |24 |18 423
OuyHo-3a04yHas hopma oOydeHuUs
HanmeHoBaHue pa3nesioB U TeM Bcero | JIek | Cem | CP
4acoB

Tema 1. ®dynkiuu 35 4 3 28




Tema 2. luddepennmanbaoe ucuucienue GyHKIuN 35 4 3 78
OJHOW MEPEMEHHOM.

Tema 3. Jludbdepenimanpsaoe ucuuciaeHue QyHKIUM He- 35 4 3 78
CKOJIbKUX MIEPEMEHHBIX.

Tewma 4. I/IHTerpaanoe ucuuciaeHne PyHKIUl 0THOM 36 4 3 29
NIEPEMEHHOM.

Tema 5. UnciioBble psbI. 36 4 3 29
Tema 6. Jludbdepenimanpubie ypaBHEHUS. 36 4 3 29
Tewma 7. D1eMeHTHI JIUHEWHON anreOpsbl. 36 4 4 28
Tewma 8. Bexropnas anrebpa. 36 5 4 27
Tewma 9. [IpsiMast ¥ JIOCKOCTB. 36 5 4 27
Tema 10. KpuBble 1 TOBEpXHOCTH BTOPOTO MOPSJIKA. 36 5 4 27
Tema 11. OCHOBHBIE TOHATHS U TEOPEMBI TEOPUU BEPO-

ATHOCTEH. ’ ’ ’ 36 > 4 27
Tema 12. IloBTOpHBIE HE3aBUCUMBIE UCTIBITaHUA. CXema 36 5 4 27
beprymm.

Tema 13. Cny4aiiHble BEJTUUUHBI. 36 5 4 27
BCEI'O: 465 58 [46 |36l

1.4 TemaTu4ecKkuii JIaH U3YyYeHUS TUCHUILTHMHBI

Tema 1. @yHkuun.

[lonsiTe QyHkuuu, 061acTh onpeAeneHus 1 00JacTh 3HaA4eHU. MeTo bl
3ananud. SIBHbIe U HesiBHbIE pyHKuMKU. Cynepnosuuus QyHkuui. [Ipenen ¢yHk-
MU B TOYKE U OeCKOHEYHOCTH. ENMMHCTBEHHOCTH Mpejena. beckoHedHO Mmalibie
GbyHKIIUU U uX cBoiicTBa. beckoneuHno Oombiue PyHkiuu. Teopemsl 0 mpeaenax.
IIepBbIil 1 BTOPOU 3aMevaTelIbHBIN Mpeneiibl. Teopema O CyleCTBOBaHUM IIpeIeIia
MOHOTOHHOUM orpaHudeHHOW (yHKuu (0e3 mokazarenbcTBa). OIHOCTOPOHHUE
npenensl. HenpepbiBHble QyHKIMU. DKBUBAJIEHTHOCTD JABYX ONpPEEICHUN Hemnpe-
PBIBHOCTH B TOUKe. HenmpepbIBHOCTh Ha MHTEpBaJE, 0Tpe3ke, ocH. OCHOBHBIE TEO-
peMbl O HETIPEPHIBHBIX (PYHKIMIX. Pa3zpbiBHbIE (QyHKIMU. XapakTep TOYEK pa3phbl-
Ba.

Tema 2. Iuddepennmansuoe ucurcinenue GyHKINUN OHONU TEPEMEHHOM.

[IponsBonHas, €€ TEOMETPUUECKANA CMBICI. Y PaBHEHHUE KACATENBHOU K Ipa-
¢buky ¢pyHkunn. HempepbIBHOCTh (PYHKIIMK UMEIOIIEN MPOU3BOJIHYI0. Apr(pMeTu-
YECKHE CBOMCTBA Mpou3BOAHOW. [Ipon3BoaHAs CIOXKHOW, OOpaTHOM, mapameTpH-
YecKu 3aJaHHOW U HesiBHOM (yHkiuu. [lpuem norapudmuyeckoro nuddepenim-
poBanus. Tabauna npousBoAHOM, paBuia auddepennupopanus. Juddepenmman
KaK TJIaBHas 4acTh npupanieHus. [IpaBuna Beiuucienus. [lpumenenune audde-
PEHLMATBHOIO MCUUCIEHUS B NMPUKIAJAHBIX BONpPOCaXx MeHekMeHTa. lIponsBon-
HBIE BBICIINX MOPAIKOB. OCHOBHBIE T€OpEMBI O TUDPepeHIupyeMbIX QPYHKIMIX:
®epma, Poms, Jlarpanxka. Teopema Komm n mpaBuna Jlonurans (6e3 mokasa-
TenbcTBa). Ilpu3Haku Bo3pactanus u yobiBanus ¢yHkuuu. [loHsTHe S3KCTpemMyMa.
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Heobxoaumpie 1 1OCTaTOYHBIC IPU3HAKKU CYIIECTBOBAHUS DKCTPEMYMOB. BhITTyK-
JOCTh U BOTHYTOCTb KpUBOM, TOUkH nepernda. Acumnrtothsl. [loctpoenue rpadu-
KOB (YHKIHI (WCCIEIOBaHNE C HMCIOJIH30BAHUEM IEPBOM M BTOPOUM IMPOU3BO/I-
HBIX).

Tema 3. ludpdepenunanbHoe ucuucieHue GyHKINN HECKOJIbKUX IEPEMEH-
HBIX.

[Toustne pyHKuMK HEcKONbKHX NepeMeHHbIX. CrocoOsl 3amanus. [Ipexen
¢bynkun. HenpepoiBHOCTh. CBOMCTBA (PYHKIIHIA, HETIPEPHIBHBIX B OTPaHUYECHHOM
3aMKHYTOM oOmactu (0e3 mokaszaTtenbcTBa). PaspeiBHble (QyHkimu. YacTHblie U
MOJIHOE TIpUpalleHrne PYHKINH ABYX MEepeMeHHBIX. ['eomeTpruyeckas HHTepIpeTa-
nusi. YacTHble MPOM3BOJHBIE TEPBOT0O M 0oyiee BBICOKUX MOPSAKOB. DopmyIu-
pPOBKa TEOPEMBI O HE3aBUCUMOCTH CMEIIAHHBIX YACTHBIX MPOU3BOJIHBIX OT MOPSI-
ka auddepennupobanus. dudbdepenumpyemsie pynkiuu. Juddepennnan nepro-
ro nopsaaka. Ero npuMeHeHne B NpUOIMKEHHBIX BBIYUCIECHUAX. YacTHBIE TIpOU3-
BOJIHbIE CIOXKHOU (pyHKuumu. [lonHas mpousBojgHasg. DKCTpeMyM (YHKLIUHU JBYX
nepeMeHHbIX. HeoOxoaumoe yciioBue ero cymecTBoBaHus. JlocTaTouHble yCIOBUS
CYLIECTBOBaHMs 3KcTpemMyMa (0e3 Joka3aTenbcTBa). Y CIOBHBIA 3KCTpeMyM. Me-
Tol MHOXMTENeEH Jlarpanxka (0e3 mokazarenbcTBa). MeTol HaMMEHBIINX KBajpa-
TOB MpU 00pabOTKE pe3ynbTaTOB HKCIIEPUMEHTA.

Tewma 4. NnTerpanbHoe ucurcienne GyHKIMM OJHOM TepEMEHHOM.

[lepBooOpa3Hble U HeompeaeaeHHbI nHTerpan. CBoCTBa MHTErpaja U oc-
HOBHBIE METOJbl HHTETPUPOBAHUS: HUHTETPUPOBAHUE 110 YACTSAM, 3AMEHA TIEPEMEH-
HbIX. Tabnuma  mpocTtedmmx  uHTerpaidoB.  MHTerpupoBaHue  ApoOHO-
palMOHAIBHBIX  (PYHKIMI, NPOCTEHIINX HUPPALMOHATBLHOCTEN, TPUTOHOMETPHUYE-
ckux (yuknuit. [lonstue "HeOepymierocss" wHTerpana. 3agadya O BBIYUCICHHUH
IJIOIAAM KPUBOJMHENMHOM Tparnenuu. [IoHsITHe HHTErpaibHOM CYMMBI U OIpejie-
JIEHHOI'0 MHTErpajia Kak IIpezesa MHTErpajJbHOM CyMMbl. Teopema cCyliecTBoBa-
Hus (popmynupoBka). UHTerpupoBaHue 1o 4acTsM U 3aMEHa [EPEeMEHHOM B ompe-
JeJIeHHOM HHTerpaine. [IponsBonHas onpeneneHHoro HHTerpaia o epeMeHHOMY
BepxHeMy mpezeny, popmyna HeroTona-JIeiOnura.

Tema 5. HucioBble psbl.

UucnoBsie psibl, CXOAUMOCTb, pacXoauMocTb. HeoOxonumoe yciaoBue cxo-
JAMOCTH. PSapl ¢ MOJOXKWTENBHBIMUA 4WieHaMHu. [Ipu3HaKuM CXOAUMOCTH PSIOB:
cpaBHenus, JJanamOepa, Komm (6e3 mokazaTenbcTBa), MHTErpaJibHBIN. 3HAKOUEpe-
nytomuecs psanabl. [Ipusnak cxogumoctu JleioHua. 3HakonepeMeHHbIe PsIbl, a0-
COJIFOTHAsI U YCJIOBHAsI CXOJUMOCTb.

Tewma 6. ludbdepennnanbubie ypaBHCHHUS.

OcHoBublie noHsATHSA. [{uddepennmanbapie ypaBHEHUSI TIEPBOTO TOPSAIKA: C
pa3JeSIOMUMUCS TTIEPEMEHHBIMH, OJHOPOJIHbIE, TUHEHHbIE, bepHyIH, B MOTHBIX
muddepennmanax u npuBojsnMecs K HUM. [loHsTHE 0 MeTOIaX TPUOTMHKESHHOTO
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pemenus auddepeHImanbHbIX ypaBHEHUN niepBoro mopsiaka. [Ipumeps! 3axad Ha
COCTaBJIeHHE U penieHne qudpepeHnnanbHbIX YpaBHEHUN U3 (GU3UKU, SKOHOMUKH
U MeHeKMeHTa. [uddepennranbapie ypaBHEHUs BTOPOTO U 00JIee BHICOKUX T0-
pankoB. HekoTopeie ciiyyau, JONMYCKAalIIWE NOHWXKEHUE MOpsAka. JInHeiHbie
muddepeHnranbable ypaBHEHHsI BTOPOTo nopsaka. Teopema 00 oOlieM pelieHuu
JMHEWHOTO OJHOPOJHOTO YPaBHEHHUs BTOPOTO mopsnaka. Teopema o CBSI3U pellie-
HUW JIMHEHHOTO OJIHOPOJHOTO YPaBHEHHS U COOTBETCTBYIOIIETO JINHEMHOTO HEOI-
HOPOJIHOTO YpaBHEeHUs. Teopema 00 o01ieM penieHun JTMHEHHOTro HEOJHOPOIHOTO
ypaBHeHHUs. Haxox1eHne 4acTHOro peneHus JIMHENHOTO HEOTHOPOJHOIO ypaBHe-
HUSI METOJIOM BapHualliu MOCTOSAHHBIX. JIMHEHHbIE OJHOPOIHBIE YPaBHEHUS BTOPO-
ro MopsAKa ¢ MOCTOSHHBIMU Kod(ddurmentamu. [loHsITHE XapaKTepUCTHUECKOTO
ypaBHenusi. KommiiekcHbie yncia. Haxoxaenue oOI1ero pemeHus: JMHEUHbIX OJ1-
HOPOJHBIX ypaBHEHHU. HaxokJ1eHre 4aCcTHOTO peleHUH JIMHEMHOTO HEOJHOPOI-
HOTO ypaBHEHHUS METOJIOM Moj0opa 1o mpaBoi yactu. OO0OIIEHUST pe3yIbTaTOB
JUTSL ciiydast TMHEHHBIX U@ depeHIInaIbHbBIX YPABHEHUN N-TO MOPSAKA C MOCTOSH-
HbIMH KO3 dunrentamu (6e3 gokazarensct). [lonstue cucremsl nuddepeniu-
albHBIX ypaBHEHUU. [IpuMep cocTaBieHUs U PEMIEHUSI CUCTEM JINHENHBIX ypaBHE-
HUU B 33J1a4aX MEHEHKMEHTA OPraHU3aLNH.

Tema 7. DneMeHTbI IUHEHUHON anreOphl.

Martpunpl, nefictBus Hag HuMU. OOpatHas matpuna. Onpenenurend 2 u 3
MOPSIAKOB, OINpeneneHus, cBOMCTBA. [loHATHE onmpenenuTens BBICIIETO MOPSAKA.
Cucrembl nuHelHbIX ypaBHeHUM. Metonbl Kpamepa u ['aycca. Maremarnueckue
MOJIeNIA, TpUMEHsIeMble B MeHekMeHTe. COOCTBEHHBIE 4uCiIa U COOCTBEHHBIE
BeKTOpa MaTpulpl. KominekcHsle ynca.

Tema 8. Bexropnas anre0pa.

Bekropel u neircTtBus ¢ HUMH. JIMHEWHAsT 3aBUCUMOCTh U HE3aBUCUMOCTD
BEKTOPOB. JlekapToBa NpAMOYTOJIbHAS CHCTEMa KOOpJAHWHAT. Pa3iiokeHne BEKTO-
pa 1o 6a3ucy. [lepexoa OT BEKTOPHBIX COOTHOIICHUH K KOOPJUHATHBIM M OOPATHO.
CkasnsipHo€ MPOM3BEICHUE JIBYX BEKTOPOB, CBOMCTBA, BBIPAKECHHUE Yepe3 KOOP/IU-
HAThl MIEPEMHOXKAEMBIX BEKTOPOB. YCJIIOBHE OPTOTOHAJIBLHOCTH BEKTOPOB. Bek-
TOPHOE IIPOU3BEJICHHUE, €TI0 CBOMCTBA, KOOPJIMHATHI B OPTOHOPMHUPOBAHHOM 0a3uce
VYcioBue KOJUIMHEAPHOCTH BEKTOPOB. CMEIIAHHOE MPOU3BEICHUE TPEX BEKTOPOB,
CBOIMCTBA, TEOMETPUUYECKUN CMBICI, BBIPAXKCHUE B BUJIC ONMPEACIUTEINSI TPETHETO
MOpsAJIKA. Y CIIOBUE KOMIUIAHAPHOCTH BEKTOPOB.

Tema 9. ITpsiMast ¥ IIOCKOCTB.

YpaBHEHUE IUIOCKOCTH, TPOXOASALIEN Uepe3 3aJaHHYK0 TOUYKY M IMEpIIECH/IH-
KyJSApHOM K 3a7aHHOMY BekTopy. OOmiee ypaBHeHHe miiockocTd. KaHoHnueckoe
YPaBHEHME IUIOCKOCTHU. PaccTositHue OT TOYKM 10 IUIOCKOCTH. IlonoxxurensHoe n
OTPULIATENBHOE ITOJYIIPOCTPAHCTBA, PACIIOI0KEHNE TOYEK OTHOCHUTENIBHO IIJIOCKO-
CTU. YTOJI MEXAy IUVIOCKOCTAMM. IIpsiMas kak JIMHUSA IepecedeHus: ABYX IUIOCKO-
cteil. Kanonnueckue ypaBHenus mpsimoit. [lepexon ot oOuux ypaBHEHHM IPSIMOiA
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K KaHoHH4YeckuM. [lapamerpuueckne ypaBHeHUs NpsAMOU. PaccrosHue OT TOYKH
MIPOCTPAHCTBA 10 MPSAMOU, MEXKAY CKPEIIMBAIOIIMMHUCS MPSAMBIMHU. YTOJI MEXIY
MPSMBIMH.

Bunbl ypaBHEHUM TPAMOU Ha IJIOCKOCTU. PaccTosiHME OT TOYKM A0 MPAMOM
Ha MJIOCKOCTH, YTOJ MEXIY NPSIMBIMU Ha IJIOCKOCTH.

Tema 10. KpuBble 1 TOBEpXHOCTH BTOPOTO MOPSJIKA.

OKpy>KHOCTb, JUIHIIC, TUNIEpOOIIa, Tapadosia, NX KAHOHUYECKHE YpaBHEHUSI.
CaoiictBa kBaapuk. [IpeoOpazoBaHue cUCTEMbI KOOpJAWHAT Ha TuiockocTu. [Ipu-
BEJICHHE OOIEro ypaBHEHHUS KPUBOM BTOPOTO MOPSIKAa K KAHOHUYECKOMY BHUY.
Kanonnueckne ypaBHEHHsI OBEPXHOCTEH BTOporo mopsinka (6e3 BeiBoaoB). Ilo-
CTPOCHHE MOBEPXHOCTEH Uepe3 CEUCHUs KOOPAMHATHBIMU IUTOCKoCcTAMU. KoHmue-
CKHE U [IUITUHAPUIECKIE TTOBEPXHOCTH.

Tema 11. OCHOBHBIE TOHATHS U TEOPEMBI TEOPUHU BEPOSTHOCTEN.

[TonsiTue aKcriepuMeEHTa, ciiydailHoro coObiTusi. Knaccudukamus ciydaii-
HBbIX coObITHH. Kitaccuueckoe ompesiereHrue BEpOITHOCTH U ero cBoicTBa. Cratu-
CTUYECKOE OIPEIEICHUE BEPOSITHOCTH. I eoMeTpruecKoe ONpeaeIeHue BEPOSTHO-
CTH. DneMeHThl KoMOnHaTopuku. Onepainuu HaJl CIy4YalHbBIMU COOBITHSIMU U BbI-
YHUCJIICHUE BEPOATHOCTU. YCJOBHasi BepOsSTHOCTh. HeszaBucumbie coObiTusi. dop-
MyJia TOJTHOM BepoATHOCTU. Popmyiibl balieca. BeposTHOCTHBIE MOAEIN MEHEIK-
MEHTA.

Tema 12. [loBTOpHBIE HE3aBUCHMBIEC UCTIBITaHUs. Cxema bepHym.
Cxema bepuymu. @opmyna bepuymm. @opmyna Ilyaccona. JlokanbHas u
uHTerpaibHas Gpopmyna Myaspa — Jlamaca.

Tema 13. CnyuaiiHble BEJTUYHHBI.

[Tonsitue ciyvaitHoit BenmuuuHbl. Kimaccudukanms ciydailHbIX BEJIMYMH. 3a-
KOH pacupeAesieHus] TUCKPETHON CIIy4YaliHOM BeJIWYMHBL. MaremMaTnudyeckue onepa-
UUM HaJ CIIy4YalHbIMM BeJIMYMHAMHU. MaremaThyeckoe OXUIAAHUE TUCKPETHOU
CIIy4allHOM BeNWYMHBL. Jlucnepcus W CpeaHEKBAAPATUYECKOE OTKIIOHEHUE JHC-
KPETHOM CIIy4YallHOM BEJIIMYMHBI. MEeTObl NPUHATUS PELICHUM B YIIPABJICHUM OIle-
paloHHOM (ITPOU3BOICTBEHHO) NESITEILHOCTRIO OPraHU3aIIUiA.

OyHKIMSA paclpeneseHus CIy4YalHOW BeIu4YuHbl. HenpepbiBHBIE cilydaliHbIE
BEJINYMHBL. [[TOTHOCTH BEPOSTHOCTHU U €€ CBOWCTBA.

Mopa u meanana. Ksantunu. MOMEHTBI CITydallHbIX BEIUYUH. ACUMMETPUS U
DKCIIECC.
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1.5 TeMbI 3aHATHII CEMMHAPCKOI0 THIIA

Tema 1. dyHKIIMH.

Boluucnenue npenenoB nocienoBatenbHOCTedl 1 QyHkiui. HempepbiBHbIC
¢dbynkuuu. Pa3peiBHbIe GyHKIIUU. XapaKkTep TOYEK pa3phiBa.
3aHATUS CEMUHAPCKOTO THUIIA.

Tema 2. Jludbdepennmanbaoe ucuuciaeHne QyHKIUN OJHON TepeMEeHHOM.

Texnuka muddepenunpoanus. Beruucienne npou3BOAHBIX (PYHKINH, 3a-
JTaHHBIX SIBHO, HESIBHO, mapaMeTpuuecku. [lpumenenue nuddepeHuantsHoro ue-
YUCJICHUs B NPHUKIAIHBIX BOIPOCAaxX MEHeMKMeHTa. [Ipons3BomHbie BBICIIMX MO-
psaakoB. HccnenoBanue moBeneHus GyHKUui. PerieHue 3amad Ha SKCTPEMYM.
[TocTpoenue rpadukos.

3aHATHSI CEMUHAPCKOTO THUIIA.

Tema 3. uddepennmanbioe ncuuciaeHre GyHKIUNA HECKOJIbKUX TEPEMEH-
HBIX.

QOYHKIIMM HECKOJIBKUX MEPEMEHHBIX. Bbruncienue npenenoB. Beruncienue
YaCTHBIX MTPOU3BOJAHBIX MEPBOTO U BBHICIIUX MOPSAJIKOB U1 SIBHO 3aJaHHOU (PyHK-
1[MU. BbIYKclieHne YaCTHBIX MPOU3BOJHBIX CIOXHOW (DYHKIIMH, MOJTHOU MPOU3-
BOJHOM. BhruncieHne npous3BOAHON HEABHOW (PYHKIMU. 3a/1a4yu HA SKCTPEMYM U
YCJIOBHBIN 3KCTpEeMYM (PYHKIIMH IBYX MEPEMEHHBIX.

3aHATUS CEMUHAPCKOTO TUIIA.

Tewma 4. NnTerpanbHoe ucuncienne GyHKIMI OJHOM TepEMEHHOM.

Brrunciienre HeonpeIeIeHHbIX HHTErPAJIOB.

Brluncnenne onpeneneHHbIX HHTErpaloB. 3a1auyd Ha BBIYMCIICHUE IJIOIIA-
neil, 00beMoB, UTHH ayT. Pelenue 3a1au ¢ 5KOHOMUYECKUM COIEPKAHUEM.

3aHATHSI CEMUHAPCKOTO THUIIA.

Tema 5. UuciioBsie psiIbl.

YucnoBsle psaabl, CXOAUMOCTh, pacxoaumocTs. Heobxonumoe ycnoBue cxo-
JUMOCTH. Psapl ¢ MONoOXuTenbHbIMH 4iieHamMu. lIpu3Haku CXOAMMOCTH PSIOB:
cpaBHeHus, JlanambOepa, Komm (6€3 mokazaTenbcTBa), MHTErpaIbHBIN. 3HaAKOUEpe-
nytomuecs paasl. [Ipuznak cxonumoctu JlelOHuna. 3HakonepeMeHHbIe psbl, a0-
COJIFOTHAs U YCJIOBHAsA CXOOUMOCTb.

3aHATHS CEMUHAPCKOTO THUIIA.

Tema 6. luddepenunanbupie ypaBHEHHUS.

Pemenne nuddepeHnnanbHbIX ypaBHEHUN MEPBOTO MOPSAKA MPOCTEUIINX
TunoB. Pemenne reomeTpudeckux, (QU3NYECKUX U SKOHOMHUYECKHX 3a7ad Ha Co-
CTaBJICHUE U peuieHne aud@epeHnuanbHbIX ypaBHeHHH nepBoro nopsijaka. Ilpu-
MEp COCTABJICHUSA U PELICHUS CUCTEM JIMHEHMHBIX YPaBHEHUH B 3aJa4aX MEHEIK-
MeHTa opraHuzanuu. uddepeHunanpable ypaBHEHUSI BTOPOro MOpPsIKa, JTOMycC-
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KaroIre TIOHIKEHUE TOpsaKa. PereHne TMHEWHBIX OMHOPOIHBIX AuddepeHtin-
aNbHBIX YPaBHEHUM C MOCTOSHHBIMHU KO3 duUliieHTaMu BTOPOTo U 00Jiee BHICOKO-
ro MOPSAKOB. PerieHrne JTUHEHHBIX HEOAHOPOIHBIX TU(hepeHIATbHBIX ypaBHE-
HUM.

3aHATHS CEMUHAPCKOTO THUIIA.

Tema 7. DneMeHTbI TUHEUHON anreOphl.

Brrancienne onpenenureneld BTOPOro U TPETHEro NOPAAKOB. Pemenue cu-
CTEM JINHEMHBIX YpaBHEHUW. MaTeMaTudyecKkue MOAEIIH, TPUMEHSIEMBIE B MEHE K-
MeHTe. COOCTBEHHBIE YMCIIa U COOCTBEHHBIE BEKTOpa Marpullpl. KoMIuiekcHbie
yuca.

3aHATUS CEMUHAPCKOTO TUIIA.

Tema 8. Bexropnas anre0pa.

JlelicTBHs HaJ BEKTOpaMu. BeruucieHne CKajasipHOro, BEKTOPHOIO, CMELIaH-
HOT'O IIPOU3BEIACHUM.

3aHATHS. CEMUHAPCKOTO THUIIA.

Tema 9. ITpsiMast ¥ IIOCKOCTB.

CocraBieHue ypaBHEHUN MPSIMOM HA TVIOCKOCTU U B IMPOCTPAHCTBE, MIIOC-
KOCTH B POCTPAHCTBE.

3aHATUS CEMUHAPCKOTO THUIIA.

Tema 10. KpuBble 1 TOBEpXHOCTH BTOPOTO MOPSIIKA.

KBagpuku Ha miockoctu. [IpuBenenue obmero ypaBHeHUsE K KAHOHUYECKO-
My Buay. [locTpoeHne KpuBbIX.

3aHATHS. CEMUHAPCKOTO THUIIA.

Tema 11. OCHOBHBIE TOHATHS U TEOPEMBI TEOPUU BEPOSTHOCTEM.

[TonsiTue aKCcHepUMeEHTa, ciiydailHoro coObiTusi. Knaccudukarus ciydaii-
HbIX coObITHH. Kitaccuueckoe ompesiesieHue BEpOATHOCTH U €ro cBoiicTBa. CtaTu-
CTUYECKOE OIPEIEICHNUE BEPOSITHOCTH. I eoMeTpruecKkoe OnpeaesieHue BEPOSTHO-
CTH. DeMeHThl KoMOuHaTopuku. Onepanuu HaJl CIy4YalHBIMU COOBITHUSIMU U BbI-
YUCJIEHUE BEPOSITHOCTU. YCIIOBHAs BepoATHOCTh. HezaBucumele coObiTuss. dop-
MyJa oHOM BepoaTHOCTU. DPopmyibl balieca. BepoaTHOCTHBIE MOJEN MEHEIXK-
MEHTA.

3aHATHS CEMUHAPCKOTO THUIIA.

Tema 12. IloBTOpHBIE HE3aBUCHMMBIEC UCTIBITaHUs. Cxema bepHymm.
Cxema bepnymmu. @opmyna bepnymm. ®@opmyna Ilyaccona. JlokansHas u
uHTerpansHas Gopmyna Myaspa — Jlamnaca.
3aHSATHSI CEMUHAPCKOTO THUIIA.

Tewma 13. CiyuaiiHble BEIUYHHBI.
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[Tonstue ciyvaitHol BennuuHbl. Knaccudukanusi ciiydallHbIX BEIMYWH. 3a-
KOH paclpeaecHusl JUCKPETHOU CIIy4YallHOM BEIWYHUHBI. MaTtematuyeckue onepa-
UMW HaJ CIy4yallHbIMH BEJIIMYMHAMHU. MaTeMaTU4ecKOoe OXUIAHWE IUCKPETHOU
CIIy4yallHOW BeNW4YMHBL. [{ucriepcuss U CpeIHEKBAJAPATHUYECKOE OTKIOHEHUE IHC-
KPETHOM CIIy4alHOMW BEJIMYUHBI. METOIbI IPUHATHUS PELUICHUN B YIIPABJICHUU OIlE-
palMoHHOM (TPOU3BOACTBEHHON) NEATEILHOCTHIO OpraHU3aIIHA.

OyHKIMA pacupeaeiiCHUus CIIy4yaliHOM BEJWMYMHbBI. HerpepbIBHBIE Clly4yaiiHbIe
BEJINYMHBL. [[TOTHOCTH BEPOSATHOCTHU U €€ CBOWCTBA.

Mopa n mennana. Kpantunyu. MOMEHTBI Clly4alHbIX BEIUYUH. ACUMMETPUS U
DKCIIECC.

3aHATUS CEMUHAPCKOTO TUIIA.

PA3JIEJI 2. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

2.1 Buasl caMoCTOATEILHOM Pad0ThI CTYICHTOB U Nepe4YeHb Y4eOHO-
METOANYeCKOro odecrnedeHus JJIs1 CAMOCTOATEIbHON padoThl 00y4a0IIUXCSA

Bunbl camoctoaTensHOil pabOThl: KOHCIIEKTUPOBAHKUE MEPBOMCTOUYHUKOB U
JIpyroil yueOHOM U HAy4yHOU JHUTepaTyphl; MpopadoTka ydeOHOro marepuaia (1o
KOHCHEKTaM JICKIIUM, ydeOHON W Hay4dHOU JuTepaTrype); paboTa B 3JIEKTPOHHOU
OuOIMOTEUHOM cucTeme; pabdoTa ¢ TeCTaMHU W BOIPOCAMH JJisi CaMOIPOBEPKH;
MOJIFOTOBKA K 3aU€Ty MJIH 9K3aMEHY.

nepeuensb yueOHo-memoouuecko2o obecnevenus 0ns camocmosamelbHou pa-
bomobl 0Oyuarowuxcsa: METOANUECKHUE yKa3aHUs M0 CaMOCTOSITEIbHON paboTe CTy-
JICHTOB TI0 JAHHOW NUCHUIUIMHE (B OMOJMOTEKEe By3a); yuyeOHas U METoJIuYecKas
JuTeparypa B OMOIMOTEKE U DIIEKTPOHHOW OMOIMOTEKE By3a; OTBEJCHHOE IS Ca-
MOCTOSITENIbHON pabOThI BpeMsi 3aHSATHUN B KOMITBIOTEPHBIX KJIaccax By3a, BKIHOYAs
paboTy CO CleNUaATU3UPOBAHHBIM MPOTPAMMHBIM OOecriedeHrueM, HH(POpMaIMoH-
HBIMH CIIPABOYHBIMHU CHCTEMaMHU.

@DOopMBI CaMOCTOSATETHLHON pabOTHI CTYJIEHTOB 10 TEMaM

Pa3nesnnl n TeMbl Buasl camocTosiTenbHOM paboThl
UCIHUAIIINHEI
Tema 1. @ynkiuun npopaboTka ydeOHOro marepuana (1o KOHCIEK-

TaM JIeKUWHA, y4eOHOM U HAy4yHOM JHUTEpaType);
paboTa B 2JIEKTPOHHOU OMOJIMOTEYHON CHUCTEME;
paboTta ¢ MarepuajaMu TEKYIIEro KOHTPOJS U
MOJIrOTOBKA K MPOMEXKYTOUHOM aTTecTallu

Tewma 2. Tuddepennnansuoe npopaboTka ydeOHOTro maTepuana (1Mo KOHCIEK-
UCYHCIICHHE (PYHKITUI OTHON TaM JICKIIUNA, y4eOHOW U HAy4YHOW JUTEPATYpE);
MIEPEMEHHOM. paboTa B DJIEKTPOHHON OMOIMOTEUHON CHUCTEME;
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paboTa ¢ MarepualiaMM TEKYIIEro KOHTPOJA U
MOJITOTOBKA K MPOMEKYTOUYHOMN aTTeCTAIUH

Tema 3. Jludbdepennuanpuoe
UcUHCcIieHNE PYHKIIMA He-
CKOJIBKMX TIEPEMEHHBIX.

npopaboTka ydeOHOro marepuana (1o KOHCIICK-
TaM JIeKIui, y4eOHOW W Hay4dHOM JIMUTEeparype);
paboTa B 3JIEKTPOHHOM OMOJIMOTEYHON CHCTEME;
paboTa ¢ MarepuagaMu TEKYIIEro KOHTPOJSA U
MMOATOTOBKA K MPOMEKYTOYHON aTTECTAIIUU

Tewma 4. UHTErpasibHOE UCUHC-
jeHue GyHKUUN OJTHOM mepe-
MEHHOM.

nmpopaboTka ydeOHOTO MaTepuaia (Mo KOHCIICK-
TaM JIEKUWH, Yy4eOHOW W HAy4YHOHW JIUTEpaType);
paboTa B JIEKTPOHHOW OMOIMOTEUHON CHUCTEME;
paboTa ¢ MarepwalaMu TEKYIIETO KOHTPOJIS U
TIOJITOTOBKA K MMPOMEKYTOYHOM aTTeCTaIlH

Tema 5. HUucioBsle psabl.

npopaboTka ydeOHOro marepuana (1o KOHCIICK-
TaM JIeKIui, y4eOHOW W HAay4dHOH JIMTEepaType);
paboTa B JIEKTPOHHON OMOTMOTEUHOMN CUCTEME;
paboTa ¢ MarepualiaMH TEKYIEro KOHTPOJIA U
MTOATOTOBKA K MPOMEKYTOYHON aTTECTAITUU

Tema 6. {udpepenunanbupie
YpaBHEHUH.

npopaboTka ydeOHOro marepuana (1o KOHCIEK-
TaM JIEKUUHA, y4eOHOM M HAay4YHOU JUTEPATYpE);
paboTa B 3JIEKTPOHHOU OMOJIMOTEYHON CHUCTEME;
paboTa ¢ MarepualiaMH TEKYIIEro KOHTPOJIA U
HOJIrOTOBKA K MPOMEXKYTOUHOM aTTeCTallu

Tema 7. DneMeHThI JIMHEHHOM
anreOphl.

npopaboTka ydeOHOro marepuana (110 KOHCIICK-
TaM JIeKITuH, y4eOHONW W HAay4YHOM JIUTeparype);
paboTa B JIEKTPOHHON OMOTMOTEUHON cUCTEME;
paboTa ¢ MarepuasiaMH TEKYIEro KOHTPOJIA U
MIOJITOTOBKA K MMPOMEKYTOUYHOHN aTTECTAINH

Tema 8. BextopHas anreopa.

npopaboTka ydeOHOro marepuana (1o KOHCIEK-
TaM JIEKUUH, Yy4eOHOM U HAy4yHOW JHUTEpaType);
paboTa B 3JIEKTPOHHOU OMOJMOTEYHON CHUCTEME;
paboTa ¢ MarepualiaMHM TEKYILIEro KOHTPOJIA U
MOJITOTOBKA K MPOMEKYTOUYHOMN aTTeCTaIllu

Tema 9. ITpsiMast 1 MIIOCKOCTb.

npopaboTka ydeOHOro marepuana (110 KOHCIICK-
TaM JIeKIui, yueOHOW W HAay4YHOM JIUTeparype);
paboTa B JIEKTPOHHON OMOIMOTEUHOUN CUCTEME;
paboTa ¢ MarepuasiaMH TEKYIEro KOHTPOJIA U
MOJITOTOBKA K MMPOMEKYTOUHOMN aTTeCTAINH

Tema 10. KpuBble 1 noBepxHo-
CTH BTOPOTO MOPSIIKA.

npopaboTka ydeOHOro martepuana (1o KOHCIEK-
TaM JIEKUMHA, y4eOHOU U HAy4yHOW JHUTEepaType);
paboTa B 2JIEKTPOHHOU OMOJIMOTEYHON CHUCTEME;
paboTa ¢ MarepualiaMHM TEKYIIEro KOHTPOJA U
TIOJITOTOBKA K MPOMEXKYTOUYHOMN aTTeCTaIllu

Tema 11. OCHOBHBIE TIOHITHA U

TEOPEMBI TEOPUH BEPOSITHO-

npopaboTka ydeOHOTro maTepuana (1Mo KOHCIEK-
TaM JICKIIUH, Yy4eOHOM W HAy4YHOW JIUTEpaType);
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CTeH. paboTa B 3JIEKTPOHHOM OMOJIMOTEYHON CHCTEME;
pabota ¢ MarepwalaMu TEKYIIETO KOHTPOIS U
TIOJITOTOBKA K MMPOMEKYTOYHOM aTTeCTaIlH

Tema 12. [ToBTOpHBIC HE3aBH- | MpopaboTKa y4eOHOro Matepuaina (TI0 KOHCIIEK-
cuMbIe uctbiTaHusg. Cxema TaM JICKIUH, Y4eOHON W Hay4dyHOH JmTepaType);
bepnymnn. paboTa B AJIEKTPOHHON OMOIMOTEYHOU CHCTEME;
paboTa ¢ MarepualaMu TEKYIIEro KOHTPOJS U
MOJITOTOBKA K MMPOMEKYTOYHOM aTTeCTAIlUH

Tewma 13. Cnydaiinpie BeIU4H- | TpopaboTKa ydeOHOTO MaTepuaia (M0 KOHCIEK-
HBI. TaM JIEKI[UH, y4eOHOM W HAy4dHOU JIUTeparype);
paboTa B 3JIEKTPOHHOM OMOJIMOTEYHON CHUCTEME;
paboTa ¢ MarepualiaMM TEKYIEro KOHTPOJIA U
MOJITOTOBKA K MPOMEKYTOUHOMN aTTeCTAINH

2.2 MeToanyecKue yKa3aHus AJIs 00yYAKIIMXCS 110 OCBOCHUIO IUCIU-
TUTHHBI

CamocrosiTenbHass paboTa CTyI€HTOB pPa3BUBAET CAMOCTOATEIbHOCTh MBbIIII-
JeHus, crnocoOCTByeT (OPMHUPOBAHUIO HAYYHBIX  HMHTEPECOB, MPUOOPETEHUIO
HABBIKOB CAMOCTOSITENIbHOW padOThl C JHMTEpaTypod, HPHOOHIAET K Hay4HO-
UCCJIEI0OBATENbCKONW JICSITENIBHOCTH, IIOMOTAeT OCBOMTH IPAKTUKY HaNUCaHUs
Hay4YHBIX TPYAOB, TEXHUKY Hay4dHOU pabOThI, pabOTHI CO CHENUATM3UPOBAHHBIM
MIPOrpaMMHBIM OOECIIEUeHUEM, PUEMbl OPOPMIICHUS TEKCTA PYKOIIHCH U T. .

3aHATHUS CEMUHAPCKOTO THUIIA B 3HAYUTEIBHOW CTENEHU OPUEHTUPYIOTCS Ha
MPUMEHEHUE TOTYyYEHHBIX BO BpeMsl JICKIIUA 3HAHUM, HA OTPaOOTKY U CUCTEMATH-
3aIUI0 TIPEAMETHBIX M O0IIEYydeOHBIX CIIOCOOOB JIESITEIHPHOCTH (YMEHHUM), CTIIOCO-
O00B ONTUMAJILHOTO MOWCKa U nepepaboTku uHbopmarmu. CaMOCTOSITENIbHBIE pa-
OOTBI CTYJICHTOB C HUCIOJIb30BAHUEM OMOPHBIX METOAMYECKUX MATEpUaIOB (METO-
JTUYECKUE PEKOMEHAIMU, METOIMYECKHUE YKa3aHUsl, TETPaJH Ha MEYaTHOM OCHOBE,
WHCTPYKIIMH, AJITOPUTMUYECKUE MPEANKUCaHUs B COJEpKaHUU MH(POPMAIMOHHBIX
TEXHOJIOTUA W JAp.) 3a1al0T OPUEHTUPOBOUYHYIO OCHOBY y4€OHOH IEesATEIbHOCTH,
MO3BOJIIOT OMEPATUBHO KOPPEKTUPOBATH MX PabOTy, OKa3bIBaTh WHIWBUYaJIh-
HYI0 IOMOILb U MOAJIEPAKKY, COBEPLIEHCTBOBATH €€ KauecTBO. Bce 3T0 B KOHEUHOM
UTOTE MO3BOJIIET HA OCHOBE ONEpPAaTUBHOW OOpPATHOW CBSI3M MOBBICUTH YIIPaBJIsie-
MOCTb Y4€OHBIM MPOIIECCOM.

[ToArOTOBKY K KaXJOMY 3aHSITHIO CEMUHAPCKOTO THUMA KAXKIbIM CTYACHT
JIOJKEH HAa4aTh C O3HAKOMIICHMS C IJIAHOM 3aHSITHUs, KOTOPBIN OTpakaeT coAepiKa-
HUE€ TPEJIOKEHHOW TeMbl. TIiaTenbHOE MPOAYMBIBAHUE W U3YYEHHUE BOIPOCOB
1JIaHa OCHOBBIBAETCS HA MPOPAOOTKE TEKYIIET0 MaTepuasa JICKIUHU, a 3aTeM U3y-
YyeHUs1 00s3aTEIHPHON U JOTIOJHUTEIBHON JIUTEPATYpPhl, PEKOMEH/IOBAHHYIO K JIaH-
HOUM TeMe. Ha OCHOBE WHIWBHUIYaTbHBIX MPEANMOYTECHUN CTYACHTY HEOOXOIUMO
CaMOCTOATENLHO BBIOpATh TEMY JOKJIaJa MO MpodsieMe 3aHATHS M 1O BO3MOKHO-
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CTHU MOJTOTOBUTH MO HEMY Mpe3eHTaluri0. Eciau nporpaMmoil [uCHUIUIMHBL PeTy-
CMOTPEHO BBINOJHEHUE MPAKTUYECKOTO 3aJaHusl, TO €ro HEOOXOAUMO BBITIOJIHUTD
C YYETOM MPEJIJIOKEHHON MHCTPYKIMH (YCTHO WJIM MHUCbMEHHO). Bece HOBbIE TOHS-
TUS 110 U3Yy4aeMOil TeMe HeOOXOJAMMO BBIYYUTh HAU3YCTh U BHECTH B TJIOCCApHA,
KOTOPBIH 11e51ec000pa3HO BECTU C CaMOT0 Hayvajla u3ydeHus: kypca. Pesynprar Ta-
KOM paboOThI JOJIKEH MPOSIBUTHCA B CIIOCOOHOCTHU CTYAEHTAa CBOOOHO OTBETUTH Ha
TEOPETUYECKHUE BOMPOCHI 3aHATHUS, €r0 BBHICTYIUICHUU U YYaCTUU B KOJUJIEKTUBHOM
0OCY)XJICHHH BOTIPOCOB M3y4aeMOU TEMbI, TPABWJIBHOM BBIMIOJHEHUN TPaKTHYC-
CKHX 3aJJaHUM U KOHTPOJIBHBIX PadoT.

CrtpykTypa 3aHsTHS CEMUHAPCKOTO TUIA

B 3aBucumocTH OT copep:kaHUsi U KOJUYECTBA OTBEJECHHOIO BPEMEHHM Ha
M3YUYCHHE KaXJ0M TEMBbI 3aHITHUE MOXKET COCTOSITh U3 UETHIPEX-TISITH YacTEH:

1. OOcyXIeHHe TEOPETUYECKUX BOMPOCOB, OMPEACICHHBIX MPOrPaMMON
JUCITUTUTUHBI.

2. loxnaa v/ Wiy BBICTYIUIEHUE C TIPE3EHTAIIMSMH I10 TIPOOJIEME 3aHATHS.

3. O0cykIeHHE BBICTYIUICHUM 110 TEME — TUCKYCCHUS.

4. BpinoiaHeHUE MPAKTHYECKOTO 3aJaHus C MOCISAYIONUM Pa30opoM MOy-
YEHHBIX PE3yJbTATOB WJIH OOCYXKICHUE MPAKTUYECKOTO 3aJaHUsi, BBIIOJIHEHHOTO
JIOMa, €CJIU 3TO MPETyCMOTPEHO MPOrPAMMOIA.

5. IloxgBeeHnE UTOTOB 3aHATHSL.

[lepBas yacTb — 00CYXACHHUE TEOPETUUECKUX BOIIPOCOB - MPOBOJUTCS B BU-
ne QpoHTanbHOU Oecenbl O BCEH TPYIION M BKIIOYAET BHIOOPOUYHYIO MPOBEPKY
npenojaBaTesieM TEOPETUYECKUX 3HAHUM CTYJeHTOB. [IpuMepHast mpo0KUTEb-
HOCTb — JI0 15 MUHYT.

BTopast yactb — BBICTYIUIEHHE CTYJIEHTOB C JOKJIadaMu, KOTOPHIE JOJKHbI
COTMPOBOK/JIATHCS TIPE3CHTAIUSIMU C IIEJIbI0 YCUJICHUS HATJISTHOCTHA BOCTIPUSITHS,
10 OJTHOMY M3 BONPOCOB 3aHATHsI. O0s3aTeIbHBIA 2JIEMEHT JTOKIaaa — MpeICcTaB-
JICHUE W aHaIW3 CTATUCTUYECKUX JaHHBIX, OOOCHOBAHHE COLUAIBHBIX IMOCIE/-
CTBUH JTFOOOTO SKOHOMUYECKOTO (PaKTa, SIBJICHUS UM MpoIlecca.

[TpumepHas TpoIOKUTENBHOCTE — 20-25 MUHYT.

[Tocne noknanoB ciexyeT ux o0Cy)aeHue — AUCKyccusi. B xone aToro stana
3aHSTHS MOTYT OBITh 33J]JaHBl YTOUHSIOIINE BOMPOCHI K TOKIAUUKaM.

[TpumepHast IpOIOKUTENBHOCTD — 10 15-20 MUHYT.

Ecnu nporpammMoii mpeyCMOTPEHO BBITIOJIHEHUE MPAKTUYECKOTO 3a7aHusl B
paMKax KOHKPETHOUM TeMbI, TO MPENogaBaTe/IIMU ONPEICIIIeTCs €ro coJiepKaHue u
JIaeTCsl BpeMsl Ha €T0 BBIMIOJIHEHHE, a 3aMeT UACT 00CyXaeHue pe3ysbratoB. Ecnu
MPaKTUYECKOE 3aJIaHKUE JOKHO ObLJIO OBITh BBITIOJIHEHO JIOMa, TO HA 3aHSTUU Ce-
MUHAPCKOTO THUIA MPEnoaBaTesb MPOBEPsET €ro BhIMOIHEHHE (YCTHO WM MHUCH-
MEHHO).

[TpumepHast IpOIOKUTENBHOCTD — 15-20 MUHYT.

3aHsATHE CEeMUHAPCKOr0 THUIMA 3aKAaHYMBAETCS MOABEACHHEM HUTOroB. CTy-
JIEHTaM JIOJKHBI OBITh OOBSIBIICHBI OIICHKH 32 PaboOTy M JaHBl UX YETKHUE 00OCHO-
BaHMUS.

[IpumepHast npOAOIKUTENBHOCTh — 5 MUHYT.
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[TpakTHyeckue COBEThI MO MOJATOTOBKE MPE3EHTAMU, JOKIAIa

— TOTOBBTE OTJICTHLHO: TICYATHBIN TEKCT + Caibl + pa3IaToOYHbIA MaTepHa

— CIIali[Ibl — BU3YyajbHas Mojada nH(OopMaIu, KOTopas J0DKHA COJIepKaTh
MUHUMYM TEKCTa, MAKCUMYM H300pake€HUMN, HECYIIIMX CMBICIOBYIO HArPYy3KY, BbI-
JISIACTH HAMJISIAHO U MPOCTO;

— TEKCTOBOE COJIepKaHUE MPE3CHTAIUHU — YCTHAs peUb WM YTEHUE, KOTOpas
JIOJDKHA BKIIFOYATh apTyMEHTHI, (DaKThI, I0Ka3aTeIbCTBA U AMOITUH;

— PEKOMEHIyeMO€ YHCIIO cllaiigoB 17-22;

— o0s3arenbHas nHGOPMAIHS )1 MPE3SHTAIUU: TeMa, (pamMriis 1 MHUIHA-
Jbl  BBICTYMAIOUIETO; IJIAH COOOIICHUS; KPaTKUE BBIBOJBI U3 BCErO0 CKA3aHHOTO;
CITMCOK HMCITOJIb30BaHHBIX HCTOYHHKOB;

— pa3IaTOYHBIM MaTepHal — JI0JHKEH 00eCTieYrBaTh Ty XKe ITyOUHY U 0XBaT,
YTO W )KMBOE BBICTYIUICHHE: JTFOJIA OOJIBIIIE IOBEPSIOT TOMY, UTO OHU MOT'YT YHECTH
c coOoM, yeM HcUe3aroluM H300paKeHHUSIM, CJI0Ba U CIalIbl 3a0bIBAIOTCS, a pa3-
JIaTOYHBIA MaTepUal OCTAETCSl MOCTOSHHBIM OCSI3a€MbIM HAallOMUHAHWEM; pasja-
TOYHBIN MaTepUall BAXKHO pa3jiaBaTh B KOHIIE MPE3CHTAIIUN; Pa31aTOYHBIN MaTepH-
aJbl TOJDKHBI OTJIMYATHCS OT CJIAMI0B, TOJHKHBI OBITH OoJiee HHGOPMATHBHBIMH.

Jlokmaza, corjacHO TOJIKOBOMY CiOBapro pycckoro s3zeika J[.H. Ymrakosa:
«... cooOIIeHne MO 3aJaHHOM TEMe, C IEJIbI0 BHECTU 3HAHUS U3 JIOTOTHUTEIILHON
JUTEpaTyphl, CUCTEMATU3UPOBATh MATEPWUJI, MPOWLIIOCTPUPOBATH MPUMEPAMH,
pa3BUBaTh HABBIKM CAMOCTOATEIBbHON paOOThl C HAYYHOU JIMUTEpaTypoOH, O3HABA-
TEJIbHBIA UHTEPEC K HAYYHOMY MMO3HAHUIOY.

Tema nmokiiaga J0JKHA OBITH COTJIACOBaHHA C MpEnojaBaTesieM U COOTBET-
CTBOBATh TeME YUeOHOro 3aHsATHA. MaTepualbl MpU €ro MoJAroToBKe, JOJKHBI CO-
OTBETCTBOBATh HAYYHO-METOJAMYECKUM TpeOOBaHUSIM By3a U ObITh YKa3aHbI B JIO-
kiajne. HeoOxomumo coOmo1aTh perjJaMeHT, OTOBOPESHHBIM MPU MOJYyYCHUHN 3aj1a-
Hus. Mnmroctpanuu 10KHBI OBITH IOCTaTOYHBIMHU, HO HE upe3MepHbIMHU. PaboTa
CTyJICHTa HaJ JOKJIAJ0M-TIPE3CHTAIluel BKIIFOYAeT OTpabaTKy yMEHHS CaMOCTOS-
TEJIbHO 0000IIaTh MaTepHal M JeiaTh BBIBOJBI B 3aKIIIOYCHUE, YMEHUS OPHUCHTH-
pOBaThCAd B Marepuayiec W OTBEYaTh Ha JOMOJHHUTEIbHBIE BOIPOCHI CIIYIIATENCH,
O0TpabOTKY HaBBIKOB OPATOPCTBA, YMEHUS ITPOBOJUTH JUCITYT.

JIOKJIaTUYMKH JTOJKHBI 3HATh U YMETh:

— Cco00IIaTh HOBYIO MH(OPMAIIHIO; UCTIOJIb30BATh TEXHUUECKUE CPEICTBA;

— XOpOIIIO OPUEHTUPOBATHCS B TEME BCETO CEMUHAPCKOTO 3aHATHS; TUCKY-
THPOBATh M OBICTPO OTBEYATh HA 33JIaHHBIC BOIPOCHI;

— YETKO BBITIOJIHATH YCTAHOBJICHHBIN periiaMent (He 6omee 10 MuHyT);

— UMETb NMPEJICTABICHUE O KOMITO3UITMOHHOM CTPYKTYpe JOKJIa1a U JIp.

CtpyKTypa BBICTYIJICHUS

Bcerymienne momoraer o6ecneunTh ycneX BhICTYIICHUS 10 JII000M TeMaTu-
Ke. Beryrenne A0KHO cojep)kaTh: Ha3BaHHUE, COOOIEHHE OCHOBHOM HJIeH, CO-
BPEMEHHYIO OIIEHKY MpeIMETa U3JI0KEHUS, KpaTKOe MEPEUUCICHUE pacCMaTpuBa-
€MBIX BOIIPOCOB, JKUBYIO MHTEPECHYIO (HOPMY H3JIOKEHUS, aKI[CHTUPOBAHUE BHU-
MaHUs Ha BaKHBIX MOMEHTAX, OPUTHHAJIBHOCTD MOJX0/1a.
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OcHOBHasl 4acTh, B KOTOPOH BBICTYMAIOIIUNA JOJHKEH TNIYOOKO PACKPBITH
CYTb 3aTPOHYTON T€MbI, OOBIYHO CTPOUTCS MO MPUHIUITY OTYETa. 3a7a4a OCHOBHOM
YacTH — NPEJCTABUTh IOCTATOYHO JAHHBIX JJISI TOTO, YTOOBI CIYIIATEIN 3aUHTEpe-
COBAJIMCh TEMOM M 3aXOTEJIM O3HAKOMHUTHLCS C MarepuaiaMu. [Ipu sTom soruue-
CKasl CTPYKTypa TEOPETUYECKOTO OJIOKa HE JOHKHBI JaBaThCs 0€3 HATJISJIHBIX IO-
coOui, ay/IM0-BU3YyaJIbHBIX U BU3yaJIbHBIX MATEPUAJIOB.

3aKiIroYeHue — sICHOE, YeTKOe 0000IIeHnEe U KPAaTKUE BBIBOJIbI, KOTOPHIX BCe-
I/1a )KIyT CIyIIaTeNu.

Bunabl caMocTosITeNnbHON pabOThl CTYACHTOB, OOCCICUMBAIONINEG pean3a-
LU0 LIEJIM U PEIICHUE 3a/1a4 JAaHHOW JUCUUIIINHBI:

— MOJTrOTOBKA K CEMUHAPCKUM 3aHSATHSIM;

— HU3y4YEHHE TEM B paMKaX CaMOCTOSITEIbHOU paboThI;

— BBINIOJIHEHUE KOHTPOJIBHBIX U TBOPUYECKUX 3aJIaHUI;

— IIOATOTOBKA M cJaya 3a4eTa (U/MiIM dK3aMeHa).

CamocrosiTenbHast paboTa CTyJI€HTOB JOJDKHA CIHOCOOCTBOBATh OoJee Iiy-
OOKOMY YCBOEHMIO M3y4aeMOH JMCIUIUIMHBI, ()OPMHPOBATH HABBIKK HCCIEIOBA-
TEJIbCKOM pabOThl U OPUEHTUPOBATH CTYJIEHTOB Ha NMPHOOPETEHHE HABBIKOB MPHU-
MEHEHUS TEOPETUUECKUX 3HAHUMN Ha MPAKTHKE.

CTpyKTypa camoCTOSATEIbHOM paOOThl BKIIOYAET TP OCHOBHBIX ATama: Mmoj-
TOTOBUTENBHBIII WU OPUEHTUPOBOYHBIN, MCIOJIHUTEIBHBII W KOHTPOJBHO-
JIMarHOCTUYECKUIl. B paMKax yKa3aHHBIX 3TAllOB MOCJEI0BATEIBHO BBIOIHSIIOTCS
ClIeyIolre Y4eOHbIe IEHCTBUS: aHAJIM3 YYEOHOIO 3aJjaHusl U CPOKOB €r0 BBITIOJ-
HEHUs, TIOUCK CITIOCOOOB U CPEJICTB €0 BBIMOJIHEHUS; TNIAHUPOBAHUE X014 BBIMOJI-
HEHUS 3aJ]aHusl U IPOTHO3MPOBAHUE BO3MOKHBIX 3aTPyIHEHUM, IPOBEPKA, OLICHKA
Y CaMOOLIEHKa IMOJYYEHHBIX Pe3ysibTaToB. CTPYKTYypy CaMOCTOATEIbHON pabOoThI
CTYJICHTBhI HE TOJIBKO JOJDKHBI 3HATh, HO U MPUMEHSITh 3TU 3HAHUS B CBOEH Jes-
TEJIbHOCTH.

[Ipouiecc u3yueHus y4eOHOro mpeaMeTa MOKHO paccMaTpUBaTh Kak mocie-
JIOBATEJIbHOE MOTPYKEHHE CTYJEHTa B COJAEpPNKAHUE U3y4aeMOro marepuana moj
"BecoM" cOOCTBeHHBbIX 3HaHMi. OJHAKO B HEM BBIJICNSAIOTCS TPU dTama, Kade-
CTBEHHO PA3JIMYHBIX IO CBOMM 33/1a4aM U BUJAM BBITIOJHSAEMBIX JEHCTBHII.

1-BbI1ii 3Tan PaccMoTpenue BbIJIETICHHBIX KOMIIOHEHTOB TEKCTa Y4EeOHOM JIH-
TepaTyphsl. 3ajada: MOHATH BCE, YTO OpocaeTcs B TJia3a M JIETKO 3allOMUHAETCS, U
pa3leanTh TEKCT HA UHTEPECHOE, TJIABHOE U BTOPOCTENIEHHOE.

Ha sTom srtamne He TpeOyeTcst mpuiiaraTh yCHINS JJIS 3ay9UBaHUS YeT0-JT1H00.
O06o03peBaeTcst BeCh yueOHBIN TPEeAMET, HO MPOMYCKAIOTCS HE TOJIBKO TOJIPOOHO-
CTH, a Aaxke Oobllas 4acTh TekcTa. [Ipoliecc n3ydyeHus HaUMHAETCsl 0O3HAKOMJIe-
HUEM CO CTPYKTypou ydeOHoro matepuana. OHa aHaIM3UPYETCs HA MPOTSHKEHUU
JTamna Bce noJipoOHee U Mo ipoOHee BIUIOTH JI0 MEPBOTO MPOAYMBIBAHUS KAaTErOpH-
aJIbHOTO armapara.

[lepenucTbiBaTh MaTepuall HY>KHO BHUMATEJIbHO, HE MPOIYCKas CTPAHMII.
[Tone3no 3amepKUBaThCS HAa MHTEPECHOM, HO HE OCTAaHABIMBATHCA HAJ0JTO, HE
npujiaraTh OLLYTUMBIX YCUJIMWA ISl 3allOMHHAHUS YBUJIEHHOTO W MPOYUTAHHOTO,
HO IBITAThCSI COMOCTABUTh €r0 C TEM, YTO YK€ 3HAKOMO, M TIOHATH €ro cmbici. Ec-

19



JY HE MOJIy4YWJIOCh, TO, HE 3aJE€PKUBASICH, HY>KHO UATH Aanbuie. Ilocne Toro kak
BBINMCAHBl TEPMUHBI U ONpPENEICHUs, CIEAYET MPOJIIUCTATh YUYEOHUK elle pa3 U
IIPOYECTh BCIIyX, YETKO IIPOU3HOCS CJIOBA, BCE TEPMHHBI U UX ONPEIACICHUSA. JTO
IIOMOXET HAy4YUThCS IIPABUIIBHO IIPOU3HOCUTH HOBBIE CJIOBA.

2-ii sran. bernoe yreHue Bcero yueOHOro marepuana. 3ajaaya: MOHITh BCE
4YTO MOKHO INOHSTh, HE YIIyOJssiICh B TIIATENBHBIN pa300p, OCHOBHOE BHUMAaHHE
YACIISSA TEOPETUYECKON YaCTU MaTepralla.

Ha sTom 3Tane BeIMOIHAETCS, OErJI0€ CKBO3HOE YTEHUE BCE TEOPETHUECKOM
4acTh y4eOHOTO MaTepuala, YToObl BBISIBUTH U MOHSATH OCHOBHBIE KATETOPUH, B3a-
MMOCBSI3M MEX1y HUMH. J[JI1 BBITOJIHEHUS NMOCTABICHHOM 3aJa4yu CTYIEHTaM pe-
KOMEHAYETCS:

bermo nBa pa3za mpodecTtb BCIO TEOPETHYECKYHO 4YacThb. [Ipm 3TOM umTaTth
TOJIBKO OCHOBHOM TEKCT, IPY YTCHUHU HUTZE HE 3aJEPKUBATHCS, HEIIOHATHBIE ME-
CTa MPOIyCKaTh, HE INPWJIAraTh yCWIHMSA U1 3allOMUHAHMS IPOYUTAHHOIO, CTa-
paTbCs CIEAUTH TOJIBKO 3@ OCHOBHBIM CMBICIIOM, COJAEP’KAHUEM TEKCTa. buIcTpo
IpoyTs BCE OT Hayasa /10 KOHIA, CTYJIEHT HE yCIeeT 3a0bITh TO, YTO ObLIO BHaua-
Jie, ¥ IpeJICTaBUT ceOe OO0 KapTUHY.

ITocne aTOro CTyIeHT BAyMYHUBO IOJDKEH MIPOYECTD, €Ie OJUH pa3, OTMeYas
HAa I0JISIX HEMIOHATHBIE MECTA TPEX CTEIEHEU CII0KHOCTH.

K nepBoii cTeneHu cioKHOCTH OTHOCST MaTepuall, KOTOPhI MOKHO MOHATH
IIPU CaMOCTOSITEJIbHOM pa300pe, TaK Kak UMEETCs] JOCTATOYHO HH(POPMALIMH B TON
K€ riaBe. BTOpyro cTeneHb CIOKHOCTU MPEICTABISET MATEPUAN, KOTOPBIA TOKE
MOKHO TIOHSTh CaMOCTOSITENBHO, HO ISl 3TOTO HYXHO 0OpamaTrbCs U K JPYruM
riaBaM ydyeOHuKa. K TpeTbell cTeneHH CIOXHOCTH OTHOCUTCS Marepual, 3acTaB-
JSIOLIMNA CTYJ€HTa 0OpaTUThCS K APYrOMY MUCTOYHHUKY WJIM K MPENOoIaBaTelto, Mo-
CKOJIbKY MH(MOpPMALIMH, HalWJIEHHON B yUeOHUKE, EMy 0Ka3ajJoCh Malio.

3-tuii stan. MenjieHHOE YTEHHE W Ppa300p HESICHBIX BOMPOCOB. 3amaya:
pa3o0paThCs B CI0KHOM, MaTepuasie, 0OpaTUTh BHUMAHUE Ha B3aUMOCBSI3U MEX-
Iy HOHATUAMM. [Ipy 3TOM BBINOJIHAKOTCA CIEAYIOIINE TEUCTBUA:

MeasieHHOE YTeHHE BCEro yuyeOHHMKa U pa300p HEMOHSATHBIX BOIPOCOB MeEp-
BOI1 creneHu ciokHOCTU. [Ipu HEOOXOAMMOCTH MOIB30BATHCS KapaHIaloM U Oy-
Marou. Yurars BCe, HUYETO HE MPOMYyCKasl.

MennieHHOE YTeHHE BCEro yueOHMKa U pa300p HEMOHATHBIX BOIPOCOB BTO-
pOM CTENEHU CIIOKHOCTH.

JIns HaxoXAEHUs OTBETOB HAa HEMOHSTHBIE BOIPOCHI TPETHEN CTENEHU
CJIOKHOCTH OOpATUTHCS K AOMOTHUTEIBHON JIUTEPATypEe WU K MIPENOIaBATEIIO.

CamocrosTenbHas paboTa Ha JEKIUH

Crnyiianue M 3anuch JEKUUNA — CIOXKHBIA BUJ By30BCKOM ayIUTOPHOU pado-
Tbl. BHUMaTenpHOE CilyllaHWEe M KOHCIEKTUPOBAHWE JIEKUWU MNPEANOJaracT HH-
TEHCUBHYIO YMCTBEHHYIO IEATEJIBHOCTh CTyAeHTa. KpaTkue 3ammcu JeKIHM, uX
KOHCIIEKTUPOBAaHHE MOMOTaeT YCBOUTH y4eOHbI marepuan. KoHcnekT sBisercs
IIOJIE3HBIM TOTJA, KOTJa 3aIIMCAHO CaMO€ CYIIECTBEHHOE, OCHOBHOE U CIIEJIAHO 3TO
CaMHM CTYJIEHTOM.
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He Hago cTtpemMutThbes 3amucarh AOCIOBHO BCIO JIGKIHIO. Takoe «KOHCIEK-
TUPOBAHUE» MPUHOCUT OOJIbILIE BpeJa, YEM MOJIb3bl. 3alUCh JIEKIUH PEKOMEHTY-
€TCsl BECTU 0 BO3MOXHOCTH COOCTBEHHBIMHU (popmynupoBkamu. XKenaTeiabHO 3a-
MUCh OCYIIECTBIISATh HA OJTHOM CTpaHHUIIE, a CIACAYIONIYIO OCTaBISATh JJIsl TPOpadboT-
KM y4eOHOTr0o MaTepuaia CaMOCTOSITEIHHO B IOMAITHUX YCIOBHSIX.

KoHcnekT nexuuu Jiydiiie noapa3aeisaTh Ha MMyHKTHI, maparpadsl, cooroaas
KpPacHYIO0 CTPOKY. JTOMY B OOJIBIION CTeneHH OyAyT CIOCOOCTBOBATH IMYHKTHI
IJIaHa JICKIUU, TPEIJIOKEHHbBIE penoiaBaTeisaM. [[puHuunuansabie MecTa, onpe-
neneHus, GopMysbl U APYroe CIAeAyeT COMPOBOXIATh 3aMEUAHUSMH «Ba)KHOY,
«0c000 BaXKHO», «XOPOIIO 3alIOMHUTH» W T.I. MOXHO JeNaTh 3TO U C MOMOIIBIO
Pa3HOIIBETHBIX MapKepoB win pydek. Jlydmie ecnu oHu OyayT COOCTBEHHBIMH,
4yTOOBI HE MPUXOANIOCH MPOCUTh UX Y OJTHOKYPCHUKOB M TEM CaMbIM HE OTBJICKATh
UX BO BpeMs JICKIUH.

[lenecooOpa3Ho pazpaboTath COOCTBEHHYIO «MapKorpaduio» (3HaYKH, CUM-
BOJIBI), COKpallleHusi cioB. He numHuM OyneT W M3ydeHHe OCHOB CTeHorpaduu.
PaboTas Hajg KOHCIEKTOM JIEKIIMA, BCerJa HE0OXOAUMO HCIIONIb30BATh HE TOJIBKO
y4eOHUK, HO U Ty JIUTEPATYpPY, KOTOPYIO JIOMOJIHUTEIEHO PEKOMEHI0BAI JIEKTOP.
HMeHHO Takasi cepbe3Hasi, KporoTinuBas padoTa ¢ JEKIUOHHBIM MaTepUaJIOM I03-
BOJIUT ITyOOKO OBJIAJIETh 3HAHUSIMHU.

PA3JAEJI 3. YHEBHO-METOJINYECKOE OBECIIEYEHHUE IUC-
HUIIJIMHBI

OcHosHas numepamypa

Bricmas Mmatemartvka Nt 9KOHOMHCTOB @ Y4€OHMK /Ui CTYJCHTOB BY3O0B,
oOy4aronuxcs mo s3koHomuyeckum crenuaibHoctsm / H. 1. Kpemep, b. A. IlyT-
ko, . M. Tpummn, M. H. ®punman ; non penakuuein H. 1. Kpemep. — 3-e uzna.
— Mocksa : FOHUTU-IIAHA, 2017. — 481 ¢. — ISBN 978-5-238-00991-9. —
Teker : snextponnsiii // LudpoBoit obpazoBarenvubiit pecypc [IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/74953.html (mata oOpareHus:
23.01.2023). — PexumM poctyna: AJjisi aBTOPU3UP. MOJIb30BATENIEH

Jlononnumenvnas numepamypa

NupopmaTrka u MaTemMaTHKa 1)1 FOPUCTOB : YICOHUK IS CTYACHTOB BY30B,
oOyyaromuxcs 1o opuandeckum crenuanbHocTsM / C. . Kazanues, B. H. Kanu-
HuHa, O. D. 3ranzaii [u ap.] ; mox penakuueit C. f. Kazannesa, H. M. JlyOunuHOM.
— 2-e w3n. — Mocksa : JOHUTU-IAHA, 2017. — 558 ¢. — ISBN 978-5-238-
00928-5. — Tekct : anextponHsiid // Ludposoit oOpazoBarensHblil pecypc IPR
SMART : [caiitr]. — URL: https://www.iprbookshop.ru/81630.html (mara oGpa-
mienus: 23.01.2023). — Pexxum gocrtyna: ais aBTOpU3Up. NOJIb30BaTENeH

Jluyensuonnvle pecypcol UHGOPMAyUOHHO-MENEKOMMYHUKAYUOHHOU Ccemu
"Unmepnem", neobxooumvle 0151 0C80eHUs OUCYUNTUHDBL
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DNeKTPOHHO-O0MOIMOTeYHAs cUCTEMA! o apoJIIo. URL:
http://www.iprbookshop.ru/ [IpexycMoTpeH pexum aJist cIabOBUISIIIHX.

Jluyensuonnoe u c60000HO pacnpocmpansemoe nPpocpammHoe obecneyetue,
8 M.4. OMewecmeeHHo20 NPoOU3B00CMEd, COBPEeMeHHble NPopeccCuoHalbHble Da3bl
OAHHBIX U UHDOPMAYUOHHBLE CNPABOUHbLE CUCTHEMbL (UHPOPMAYUOHHBLE MEXHOL0-
2ulL), UCNOIb3YeMoe NPU OCYuwecmeieHul 00paz08ameibHo20 npoyecca no OUCYU-
niuHe

— Microsoft Windows (JIUIIeH3HOHHOE).

— Oducnbiii naket nporpamm MicrosoftOffice, Bkitouaromuii TeKCTOBBIN pe-
naktop MicrosoftWord, anektponnyto tabmuiy MicrosoftExcel, nmporpammy mss
noAroToBku mnpeseHtanuii MicrosoftPowerPoint, Opaysep InternetExplorer (su-
IIEH3UOHHOE).

— IIporpammusriii npoaykt 1C: Ilpennpusitue (TMUEH3MOHHOE, OTEYECTBEHHOE
IIPOU3BOJICTBO)

— Hudopmarmonnas crpaBovHas cucteMa n 0a3a maHHBIX «KoHCymbTaHT-
[Tmroc» http://www.consultant.ru/» (goctyn no napost) (OTE€UeCTBEHHOE MPOU3-
BOJICTBO)

— Crynenueckuii UH(OPMAITMOHHO-CITPABOYHBIN nopran "T"apaHT-
Oo6pazoBanue" https://edu.garant.ru/ (mocTyn cBOOOIHBIN) (CBOOOJHO pacmpo-
CTPaHSIEMOE);

— Hayunass »nektponnass OubOnmorexka — 06a3a gaHHbix eLIBRARY.RU
https://elibrary.ru/ (mocTtyn cBOOOHBIN);

— Scopus — enuHas 0a3a JaHHBIX PEIEH3UPYEMON HAYYHOU JHUTEpaTyphl.
WWW.scopus.com (J0CTyn CBOOOHBIN);

— OTKpBITHIE 0a3bl JTAHHBIX Munduna Poccun
https://www.minfin.ru/ru/opendata/ (cBOOOHO pacIpOCTPaHIEMOE).

Ocobennocmu y4eOHo-memoouuecko2o obecneyenuss 0 Uy C 02PAHUYEH-
HBIMU 803MONCHOCMAMU 300P08bS. U UHBAIUOO8

CTyaeHTBI ¢ OTPaHWMYCHHBIMH BO3MOKHOCTSMH 370POBBS, B OTIUYHE OT
OCTAJIbHBIX CTYACHTOB, UMEIOT CBOM CHEIU(UUECKHE OCOOCHHOCTH BOCIPHSATHS,
nepepaboTku Marepuana. [lonbop u paspaboTka ydyeOHbIX MATEpHANIOB JJIsl TAKUX
CTYJIEHTOB TPOU3BOJUTCS C YIETOM TOTO, YTOOBI TIPEAOCTABIIATH ATOT MaTEpPHa B
paznu4HbIX (OpMax Tak, YTOOBI MHBAIU/BI C HAPYIICHUSIMH CITyXa MOJy4YaJld WH-
dbopmaiuio BU3yallbHO, C HAPYIICHUSIMH 3peHUs - ayauanbHo. [IpegycmorpeHo B
cilydae He0OXOJUMOCTH CO3/1aHHE TEKCTOBOW BEPCHM JIHOOOTO HETEKCTOBOTO KOH-
TEHTa JJIsl €r0 BO3MOKHOTO MPeoOpa3oBaHusl B allbTepHATUBHBIE (DOPMBI, yIOOHBIC
JUISL  Pa3fUYHBIX TOJIb30BATENICH, AabTEPHATUBHYIO BEPCUI0 MEIMAKOHTEHTOB,
IPETyCMOTPEHA BO3MOXKHOCTh MACIITAOMPOBAHUS TEKCTa U M300pakeHui 6e3 mo-
TEpU KadecTBa, NMPEAYCMOTPEHA JOCTYIMHOCTh YIPABJICHUS KOHTCHTOM C KJlaBHa-

TYPBL.
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PA3JIEJI 4. OUEHOYHBIE CPEJCTBA J/Isl IPOBEEHWS TE-
KYIIETO KOHTPOJISI U MPOMEKYTOUYHOM ATTECTALIUU OBY-
YAIOIIMXCS O TUCHUATIIMHE

4.1 IlepeyeHb KOMIIeTeHIUIA, OLleHNBAHUE (POPMHUPOBAHUS KOTOPHIX
NpeaycMOTPEHO B Npollecce TEKyero KOHTPOJIsi U MPOMEe:KYTOYHOM aTTecTa-
MU [0 TUCHUITHHE

— OIIK-2 Cnoco6eH ocymecTBiIsITh cOop, 00paboTKy U aHAIN3 JaHHBIX, He-
0O0XOJMMBIX JIJISl PEIICHHS TOCTABICHHBIX YIPABICHYCCKUX 3aJ1a4, ¢ UCIOJIb30Ba-
HUEM COBPEMEHHOTO HMHCTPYMCHTApHsl M HWHTEIUICKTYaJIbHBIX HWH()OPMAIMOHHO-
AHATMTUICCKUX CUCTEM.

4.2 OueHOYHBbIE CPeICTBA JJIsl IPOBEICHUA TEKYIero KOHTPOJIsA 0CBOe-
HUS JUCHHUILIHHBI

Bonpocel 0na camokoumponsa u noo2omoéKku K meKyuiemy KOHmpOI
Memooom onpoca

Ornpoc npou3BOIUTCA MO PE3yJIbTaTaM BBINOJHEHUS 3a1aHUM. 3aJaHus Ui
TEKYILETr0 KOHTPOJS M YKA3aHHS IO UX BBIIOJHEHHUIO MPEICTABICHBI B IIPHIIOXKE-
HUAX Nel u Ne2 k paboueit mporpamMme TUCHUTIITUHBI

3a0anua no KOHMPOALHOU padome 011 MeKyuLe20 KOHmMpOoas, yKa3aHus
no ee 8bINOJIHEHUIO

3agaHue Mo KOHTPOJILHOM paboTe M yKa3aHHs [0 €€ BBIMOJHEHUIO TMPE.I-
CTaBJICHBI B NpuiiokeHUU Ne3 K paboueil mporpaMme JUCIUTUIUHEI.

4.3 OueHo4YHbIE CPeACTBA MPOMEKYTOYHON aTTECTAIMHU JJIsl OLlEeHUBA-
HHsI YPOBHSI (POPMHUPOBAHUSA KOMIIETEHIMId, COOTHECEHHOTI0 C IJIAHUPYEMBbIMH
pe3yJbTaTaMu 00y4eHHUsl MO JUCHUIJINHE:

YacTs 1.

I1o KOMIIOHEHTEe KOMIIETEHIM «3HATHY

1. JetictBurenpHble uncna. CoiictBa Moayinst. @ynkuus. CiocoObl 3a1aHus
¢byukiuu. OCHOBHBIC TIOHATHS, TEOPETUUYECKUE TIOJIOKEHUST W METOJbl aHalli3a
(YHKITMOHATIBHBIX 3aBUCUMOCTEH.

2. Ilpenen ¢pyukuuu. Teopembl 00 €IMHCTBEHHOCTH TIpejesia U JIOKaJIbHOU
OTrpaHUYEeHHOCTU (DYHKIIMH, UMEIOIIEeH nmpeen.

3. JIBa 3aMeyaTeNbHbIX IIPEaeIa.

4. TlpousBoaHas. I'eomerpuyeckuii cMbICa Npou3BoAHON. I[IpumeHeHne B
MEHEIKMEHTE.
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5. IlpousBonHbIE CIOXKHOM, OOpaTHOW, MapaMeTPUUYECKH 3aJaHHOW (YyHK-
LAH.

6. Tabnuiia mpou3BOAHBIX.

7. Auddepenunan yukiuu. [IpaBuna BEIYUCICHUS.

8. Teopemsl depma, Posns, Jlarpanxka.

9. [IpusHaku Bo3pacTanus U yObIBaHUS (PYHKIUU.

10. Touku sxcTpemyma. Heo6xoqumMoe U 10CTaTOUHOE YCIOBUS CYIIECTBO-
BaHU dKcTpemyMa. [IpuiiokeHus: B MEHEI)KMEHTE.

11. IIpon3BoaHbIE BBICHIMX MOPSAKOB. BRIMyKIOCTH BBEpX M BHM3. Touka
neperuoa.

12. AcumnroTsl Tpaduka GyHKIUH.

13. Yactupie mpou3BoAHbIE (DYHKIMH MHOTHUX MEPEMEHHBIX. Teopema o
CMEIIaHHBIX TPON3BOAHBIX. [[uddepenmmarn.

14. Ilpon3BoaHas 1o HanpaBiIeHU0. DKcTpeMyM. HeobxonnmMele ycinoBus.

JlocTaTo4HbIE YCIOBUS SKCTPEMYMA.

15. IlepBooOpasHble U HeomnpeaeneHHbId nHTerpa. CBONCTBa MHTETpaa.
Tabnuia npocTenux HHTErpaIoB.

16. MHTErpUpOBaHKE MO 4YacTAM. 3aMEHA MEPEMEHHBIX B HEOIPEACICHHOM
UHTErpaie.

17. NUuTerpupoBanue ApoOHO-paIMOHAIBHBIX (PYHKITUH.

18. Omnpenenennslid uHTErpas. OnpenencHue, TeOMETPUYECKUN CMBICH,
CBONCTBA.

19. Teopema 00 uHTErpaje C MEPEMEHHBIM BepXHUM mpeaenoM. Dopmyna
Herotona-Jleitonuma.

20.1nTerpupoBanye mo 4acTsaM, 3aMEHA IIEPEMEHHBIX B ONPEICIEHHOM WH-
terpane. [IpuioxeHnns B MEHEIKMEHTE.

21. Tlpunoxxenust omnpenenaeHHoro uurerpana. [nuna kpusoit. O0beM Tena
BpaLICHUS.

22. Yucnossie panbl. OcHOBHbIE MTOHATHS. CBOMCTBA PSAIOB.

23. Heobxoaumpiii ipu3Hak cxoaumoctu psaa. Crencrsue, mpumepsl. [eo-
METpUYeCcKas IIPOrpecCus.

24. 1lpu3HaKky CpaBHEHHS 3HAKOTIOCTOSIHHBIX PSIOB.

25. Ilpuznaku Jlamamoepa u Korm.

26. Ilpusnak Jleitouuia. Cnencraue.

27. quddepeHunanbuble ypaBHEHHs IepBOro nopsiaka. [ToHsTus yactHOro
1 OOLIEro pelieHnid, mocTaHOBKa 3a1ayu Komm.

28. YpaBHEHUS C pa3ICIAIOIIAMUCI IEPEMEHHBIMU.

29. JIuHeliHBIE U OJHOPOJHBIC YpaBHEHHs IEPBOTO MOpsAAKAa. YpaBHEHUE
bepnyum.

30. Jluneitasie muddepeHnnanbuble YpaBHEHUSI C MOCTOSSHHBIMU KO3 du-
UEHTaMH. XapakTepucTuueckoe ypaBHeHue. CTpyKTypa oOIIero peieHus.

I1o KOMIIOHEHTE KOMIETeHIINH «YMEeTh)
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1. Onumure crnocoObl 3amanus ¢GyHkiuu. [IpoananusupyiiTe OCHOBHBIE
ATamnbl NPUMEHEHUSI METOJIOB MAaTeMaTHUYECKOro aHaIM3a B pabOTe ¢ SKOHOMHYECKU-
MU 3KCIIEPUMEHTaMH.

2. Chopmynupyiite TeopemMbl 00 €AMHCTBEHHOCTH IMpezesia M JIOKaJIbHOU
OTpaHUYEHHOCTH (DYHKIIMH, UMEIOIICH mpesen.

3. PackpoiiTe nBa 3ameyaTeIbHbIX Npeaea.

4. IIpoaHaIU3UPYHUTE T€OMETPUUYECKUN CMBICI IPOU3BOJIHOM.

5. AHanu3 npou3BOHON MapaMeTPUUECKH 3aaHHON (PYHKIIHH.

6. OnumuTe TabauIy NPOU3BOIHBIX.

7. llpoananusupyite nuddepennuan Gynkuu. KakoBbl mpaBuiia ero BbI-
YUCJICHUS.

8. Chopmymupyiite Teopemsr Depma, Pos, Jlarpamka.

9. PackpoiiTe npu3HaKu BO3pACTAHUS U YObIBaHUS (PYHKLIUH.

10. Chopmynupyiite HEOOXOJUMOE U JIOCTATOYHOE YCIIOBUS CYIIECTBOBA-
HUs SKcTpeMyma. [IpuBeaure npuMepsl NPUWIOKEHUS B MEHEDKMEHTE.

11. JlaiiTe onpenenaeHne CBONCTBA BHITYKIOCTh BBEPX U BHU3 Ui (DYHKLUU.

12. Onummre acuMnToThl rpadrka QyHKIUH.

13. Chopmynupyiite TEOpEMY O CMEIIAHHBIX POU3BOIHBIX.

14. IlpuBeaute HEOOX0MUMBIE ycioBuUs skcTpemyma OHIIL.

15. IlpuBeauTe TaOIUIYy MPOCTEHIINX UHTETPATIOB.

16. [Ipoananu3upyite 3aMeHY IIEPEMEHHBIX B HEOTIPEIECICHHOM HHTETPAJIE.

17. OnummTe UHTErpUPOBAHKE TPOOHO-PALMOHATIBHBIX (DYHKIIHIMA.

18. ChopMynupyiiTe reoMeTpHUUECKHI CMBICI ONPEEICHHOIO NHTETpaa.

19. IlpuBeaute Qopmyny HproTona-JIeiiOHuIa. MeTonbl NpUHATHS pele-
HUM B yIOPaBJICHUH ONEPAMOHHON (ITPOU3BOACTBEHHON) NEATEIbHOCTHIO OpraHu-
3aIui.

20.Chopmynupyiite 0COOCHHOCTH MHTETPUPOBAHMS IO YACTAM M 3aMCHBI
IIEPEMEHHBIX B OINPEACIICHHOM MHTerpaie. [IpuBenure npuiioKeHuss B MEHEIK-
MEHTE.

21. OnummTe NpUIOKEHHS ONPEIETIEHHOr0 HHTErpara.

22. ITpuBeauTe OCHOBHBIE CBOMCTBA YUCIIOBBIX PSI/IOB.

23. ChopmynupyiiTe HCOOXOMMBIN MPU3HAK CXOJIUMOCTH PsJia.

24. IIpuBeauTe NpU3HAKA CPABHEHHSI 3HAKOIIOCTOSIHHBIX PSIOB.

25. llpuseaute npusnaku lanam6epa u Komu.

26. [Ipoananu3upyiite npusHak JleiOHuIA.

27. PackpoiiTe MOHSTHE YaCTHOTO M OOLIETr0O PEIICHU.

28. AHanu3 ypaBHEHUS C PA3ICIAIOIINMUCS IEPEMEHHBIMU.

29. AHanu3 TUHEWHBIX U OHOPOJHBIX YPABHEHUN IIEPBOTO MOPSIKA.

30. ITpuBeauTe npumep JUHEHHOro AUQGEepeHIUaTBLHOTO YPAaBHEHUS C TO-
CTOSIHHBIMU KOd(DPHUITHEHTaAMU.

IIo koMnoHeHTe KOMIIeTeHIIM «BJiaieTh HAaBbIKAMID)
1. Yucno b HaszpiBaeTcs npeaeaoM QPyHKIUU y = f(X) MpU X CTpeMSIIEMCS K
a (b = lim f(x)), ecau Mo x—a MOOOMY KaK YrOJHO MajoMy duciy € > 0 MOKHO
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yKa3aTh Takoe 4uciao O > 0, 4To JUIA BCEX 3HAUECHMI X, YIOBJIECTBOPSIOIIUX HEpa-
BeHCTBY 0 < |x—a| < 0, BBIIOIHACTCS HEPABEHCTBO

D) [fx)-bl<e 2)|f(x)-b>¢;3) [f(x)-b=¢

2. Jlns cymecTBOBaHUS MOHSTHS Tpeaena GyHKIUA CIpaBa HEOOXOIUMO,
yT0OBI (DYHKITUS ObLIA OTIpesieiecHa Ipu
1)x<a; 2)x>a; 3)x>a.

3. Jlns cymiecTBOBaHUS MOHSTHS Mpeaena PyHKIMU B TOUYKE @ HEOOXOIU-
MO, 4TOOBI (hYHKITUS ObLIIa OIpesieicHa

1) B TOUKE @ U HEKOTOPOU €€ OKPECTHOCTH;

2) B HEKOTOPOW OKPECTHOCTH TOUKH a,

3) B TOUKe a.

4. Yucno b nHazpiBaercs npeaesioM GyHKIHUH y = f(X) IPU CTPEMJIEHUH X K +
o (b = lim f(x)), ecau o x— +0o0 TOOOMY KaK YyrOJHO MAJIIOMY YHCITY € > 0 MOKHO
yKaszaTb Takoe yucio N > 0, 9To 11 BCeX 3HAYEHUM X > N , BBINOJIHIAETCS Hepa-
BEHCTBO

1) |f(x)—b|<g 2) |f(x)—b|>8; 3) |f(x)—b|:g

5.  Jns cymiecTBOBaHUSI MOHATHS mpenena (PyHKIUMU clieBa HEOOXOAUMO,
4yTOOBI (PYHKIMS ObLIa ONpe/eieHa npu
1) x<a; 2)x>a; 3)xza

6. Ykazarb BepHYIO (GOpMYITy BBIUHUCICHUS MPOU3BOJHON MPOU3BEACHUS
nByX GyHKIMNA (QyHKIMM © = u(X) ¥ v = v(X) UMEIOT KOHEYHBIC MPOU3BOJIHBIC B
TOYKE X).

1) (uv) =u'vtuv’; 2) (uv) =u'v—uv’; 3) (uv)’ =u'v'.

7. VYKaxuTe MEXaHUYECKUU CMBICH MOHATUSA MPOU3BOAHOW (PyHKIMU y' = f
'(X) , ecau X — BpeMsi HEPABHOMEPHOTO JBUKEHUSI TOYKU MO TpsIMOU y = f (X) -
paccTosiHUE, MPOUICHHOE TOYKOW OT HAYaJla IBUKCHHUSL.

1) yckopeHHE TOUKH B MOMEHT BPEMEHHU X,

2) MIrHOBEHHAasi CKOPOCTh TOUKM B MOMEHT BPEMEHH X;

3) myTh, MPONJAECHHBIA TOUYKOM 32 MPOMEKYTOK BPEMEHH AX .

8. Omnpenenuts 3HadeHUs Kod(PpdurmenToB A u B nipu ycinoBun, 4to GpyHK-
1S HETIPEPHIBHA.
Ax<0

f=42+x0<x<4
3x+Bx>4

Otger: 1) A=2,B=-6; 2) A=2,B=4; 3) A=0,B=6.
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9. Haiitu npousBoanyoo QyHKIMU. y =sin(x’ —3)—3x
Otset: 1) y =cos(x* =3)-3 2) y'=2x-cos@x)—-3 3)y'=2x-cos(x’ —-3)-3

10. Haiiti npoussoanyro GyHKuu. y=x’-e**
Otser 1) y =@x*)-e™* 2) y=(x-4)-e"*3) y =3x" ™" +x* .37

11. ®ynkuus z(x, y) Ha3biBaeTcs quddepeHIpyeMon B TOUKe (xX,,y,) , €C-
¥ €€ YaCTHBIC IPOM3BOMHBIE z,(x,)) M Z,(X,))

1) cylIecTBYIOT B OKPECTHOCTH 3TOM TOYKH;
2) HEeNpEepBIBHBI B 3TOM TOUKE

12. BplYuCIUTh CMEIIAHHBIE YAaCTHBIE IPOU3BOAHBIE BTOPOrO IMOPSIKA
(GYHKITUU JBYX TIEPEMEHHBIX. Z = x*+2xy° +4
1)z, =2z,=2+6y 2)z, =2, =6y 3)z =z =6xp

13. YactHbIM npupainieHruemM QyHKIMH z(X, y) IO IEPEMEHHOM ) Ha3bIBACTCS
BEITUYMHA

D z(x+Ax;y+Ay)=z(x;y);  2) z(xtAxy)=z(xy);  3) 2(6y+Ay)=z(x,y).

14. Ecnu ¢yHkums z(x, y) omnpenesieHa B HEKOTOPOW OKPECTHOCTH TOUYKHU
(X03¥,) B KOTOPOH z.(x),»,)=0 U  z,(x,,5,) =0, H KPOME TOT0, A=z, (X,,,)"
Z;y(xoayo)‘l' Z:cy(xoayo)' Z;x(xo,yO)ZO,T Y

1) B Touke (x,;y,) CylIECTBYET IKCTPEMYM (PYHKIUU Z(X, ) ;

2) B TOUKe (X,;Y,) dKcTpeMyma GyHKIIUU Z(X, ) HET;

3) 1 JOKA3aTeNbCTBA CYIIECTBOBAHUSA SKCTPEMYMA B TOUKE (X,; ), ) HYKHBI
JOTIOJTHUTENbHBIE UCCIIEAOBAHMS.

15. BblUHCIUTL CMENIaHHBIE YaCTHBIE MPOU3BOJHBIE BTOPOTO MOPSIKA
(GYHKIHMU IBYX NEPEMEHHBIX. z=4y—5x y° +3
1) z,, =z, =—10x; 2) z, =z, =-10y 3)z,

xy

=z, =-10xy;

16. [Ipou3BOAUTENBHOCTD TPYJa OpUraasl paboyux olleHeHa MEHEKEPOM B
BUJIE

W=- 5t +15t +100t+50 ,tne 0 <t< 12 pabGodee Bpems B yacax.

6 2
Boruucnuts npeaenbHy0 Nporu3BOIUTEILHOCTh TPYIa B MEPBBIN Yac pabOoThI
1) 117,5
2) 162,5
3) 112,5
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Hcnonb30BaTh MaTEMaTUYECKUE METOABI IPUHATHS PELICHUN B YIPABJICHUH
OTepallMOHHON (ITPOU3BOACTBEHHOI) IEATETbHOCTHIO OpTraHU3aAIIMM.

17. HaifTu 251acTUYHOCTD MO CIPOCY i PYHKIIUH q=(100 -5p)
1) E (q)=-—2

) E,(q) 07
2) E (q9)=——

) E,(9) 0=

18. ®ynkmus y = F(x) Ha3piBaeTcs nepBooOpasHoil ¢pyHKIuu y = f (X) Ha
MIPOMEXYTKE X, €CIIU B KaXKJA0U TOYKE 3TOr0 MPOMEKYTKA

DIF(dx=fix); 2JF'®)=fx);  3) Fx)=fix)+C.

19. CDOpMyJIa HHTCTPUPOBAHUA 110 4aCTAM UMCCT BHU
Dludv=uv—[vdu; 2) uI dv=uv— VJ. du; 3) Iudv = J.udx - Ivdx.

20. MHTerpanoM ¢ nmepeMEHHbIM BEPXHUM MPEIEIIOM HA3bIBACTCS UHTErPAII
BHJIA

1) d(x)= j;f(i)dt x € [a;b] 2) Tf(x)dx = b]j_r)gj f(x)dx 3)

[ reode=tim | roods

1101 _1y!
21-C}’MMa———+——....+( )

2 3 4 n+l1

1) uncnoBOM NMOCIIENOBATENBHOCTEIO; 2) (YHKIIMOHAIBHBIM PSAIOM 3) YHC-

JIOBBIM PAI0OM;

,n=1,2,3... Ha3bpIBacTCHI

22. Psan Ha3bIBaeTCS CXOMSIIIMMCS YCJIOBHO, €CIU

a) cam psij CXOIUTCA, a PsiJ U3 a0COTIOTHBIX 3HAUYCHHUHN €ro 4JeHOB Pacxo-
JTUTCS;

B) PSJ CXOJUTCS TOJBKO MPU HEKOTOPHIX YCIOBUSIX;

C) ps CXOAUTCS TOJBKO C HEKOTOPOTO HOMEpa 7.

23. OO0nacThiO CXOUMOCTH CTEIIEHHOT'O PsiJia Ha3bIBACTCS
1) coBOKYMHOCTH KO(DPUITMEHTOB a, MPU KOTOPBIX PSiI CXOTUTCS; 2) CO-

BOKYITHOCTh 3HAQYEHHI NMEPEMEHHOM X MPU KOTOPBIX PSAI CXOAUTCA; 3) COBOKYII-
HOCTb YCJIOBUHM IIPU KOTOPBIX PSIA CXOOUTCH.
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24. 3apada moucka pewmeHus ypaBHeHus F(x, y, ¥) = 0 mpu U3BECTHBIX
YCIIOBUAX Y(X,) =y, Ha3bIBAETCA

1) muddepenumnansupiM ypaBHeHHeM; 2) 3anadeit Kommu; 3) kpaeBoii 3a1a-
Yeu.

25. Jluneiinoe auddepeHmaibHoe YpaBHCHHE BTOPOTO TOPSIKA C TIOCTO-
SHHBIMH KO3((pulleHTaMu UMEeT BU/I;

1) vy +p(x)y +q(x)y=r(x) )y +py +qr=r(x) 3)y +y +y=r(x)

26. 3amgava noucka peuieHus ypaBHenus F(x, y, y', y"") = 0 npu u3BeCTHBIX
y(x)) =y, y(x,) =y, Ha3bIBACTC

1) nuddepennnaibHbIM ypaBHEHUEM;

2) 3agaueit Komu;

3)xpaeBoii 3agaueii;

27. VYkaxuTe BepHOE 0o0IIee pellieHre 0qHOPOaHOTO AudpepeHITnaIbHOTO
ypaBHEHUSI BTOPOTO TOPSI/IKA, €CIM €ro XapaKTePUCTUUYECKOE ypaBHEHHE HUMEET
KOpHH k, =1 k =4.

1) y=Cee* +Ce™ 2) y=Ce™ +Cyxe* 3) y=e"(C, cosx+C, -sinx)

28. IuddepennnanbHoe ypaBHEHUE HA3bIBACTCSI OOBIKHOBEHHBIM, €CITH

1. 1) comep>XuT NpoOU3BOJHYIO TOJIHKO MEPBOrO MOPSJIKA;
2 2) COAEP KUT TOJIBKO OJIHY TTPOU3BOJIHYIO MOPSJIKA;
3. 3) colepkUT MPOU3BOJIHYIO (DYHKIIMH TOJIBKO OJTHON TIEPEMEHHOM.

29. VkaxuTte BepHOe oOlee perieHue oJHOPOAHOro auddepeHINaTbLHOTO
ypaBHEHUSI BTOPOTO TOPSI/IKA, €CIM €ro XapaKTePUCTUYECKOE ypaBHEHHE HWMEET
KOpHHU k, = k, =1.

1) y=Cie* +Che* 2) y=Ce' +C,xe* 3) y=e"(C,-cosx+C, -sinx)

30. Ykaxure auddepeHimaibHoe ypaBHEHHE BTOPOTO MOPSIIKA.
D) y+2y=5;

2) x—y"=5y+1,;

3) vy +y —y=2x

Yacrts 2.
110 KOMIIOHEHTE KOMIIETEHUMH «3HATbY»
1. Matpuiibl. OCHOBHBIE TIOHSITUS, TEOPETUICCKHE MOJIOKEHUS U METOBI pa0OTHI €
00BEKTaMU JIMHEWHOU areOphl.
2. Onpenenurenu. CBONCTBA ONpeaETUTENEH.
3. CucTtembl TMHENHBIX ypaBHEHU. Pelienre cucTeMsl.
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4. Meton Kpamepa.

5. Meron ["aycca.

6. CoOCTBEHHBIE UNCIIa U COOCTBEHHBIE BEKTOPA MAaTPHIIBI.

7. MaTpu4HbIe MOJIENIN JUHAMUKH ONIEPALIMOHHOMN JAESATENBHOCTA OpPraHU3aluHY.

8. BekTopsl. JInHEHHbIE Ollepaliuy ¢ BEKTOPAMHU.

9. baszuc. Koopaunatel Bektopa. KoopauHatel 1 nuHelHble onepanun. CKalsIpHOe
IIPOU3BEICHUE BEKTOPOB.

10. BektopHOE NpOM3BEICHHUE BEKTOPOB.

11. CmenanHOE POU3BEAEHUE BEKTOPOB.

12.Cucrema koopauHaT. PaccTosiHue Mexay TOUKaMu. 3aJaHue JIMHUK Ha MIOCKO-
ctu. KoopanHaTHOE M mapaMeTpUYECKUE YPAaBHEHUS JIMHUAH.

13. KoopanHaTHOE U MMapaMeTpUUECKUE YPABHEHHUS MPSAMON HA IJIOCKOCTH. Y paB-
HEHHUE C YTIOBBIM KO3(PPHUIIMEHTOM. YpaBHEHHE MPSMOM, TPOXOAIICH Yepes JIBe
JTAHHBIE TOYKHU.

14. PacnosioxxeHue MNpsMBIX Ha IUIOCKOCTH. PaccTosiHue OT TOYKH O INPSMOM.
Yroa Mexay npsiMbIMH.

15. YpaBHeHHE IUIOCKOCTM B NPOCTpaHCTBE. PacnoisiokeHue IBYX IUIOCKOCTEH.
YTros MeXay IIIOCKOCTAMM.

16. IT0J10KUTENBHOE U OTPULIATEIBHOE MOJYPOCTPAHCTBA. PACCTOSIHUE OT TOYKHU
110 TUIOCKOCTH.

17. CnocoObI 3a1anust IPSIMOM B MPOCTPAHCTBE.

18. B3auMHO€E pacronokeHue NpsMOn U IIOCKOCTH B MMPOCTPAHCTBE. YTOJI MEXKIY
IPSAMOU U IIJIOCKOCTBIO.

19. PaccTostHue OT TOYKM 10 MPSAMOM.

20. ITonsatue kBaapuku. [IpuMepsl B MEHEIKMEHTE.

21. Knaccudukanusa kBagpuk. Ciyyail, Korja B ypaBHEHHWHM OTCYTCTBYET xy .
@opMyJIBI CABUTA CUCTEMBI KOOPIUHAT.

22. Knaccudukauus xBaapuk. Ciydail, Korja xy NPUCYTCTBYET B ypaBHEHUH.
@opMyJbl TOBOPOTA CUCTEMBI KOOPAMHAT.

23. Dunnc B KAHOHUYECKOM CUCTEME KOOPINHAT.

24. I'nnep6oJia B KAHOHUYECKOM CUCTEME KOOPUHAT.

25. [1apabosna B KAHOHUYECKON CUCTEME KOOPIUHAT.

26. CBolicTBa KPUBBIX BTOPOT'O MOPSAIKA.

27. KBagpuku B mpoctpancTBe. L{unmnHapuyeckre 1 KOHNYECKUE TOBEPXHOCTH.

28. Dnunconibl. MeTo CeueHH.

29. I'unep6osonasl. MeTo 1 CeUeHU.

30. [TapaGonoupl. MeToa ceueHui.

Ilo KOMIIOHEHTE KOMIETEHUHUH «YMETh)
1. ChopMmynupyiiTe OCHOBHBIE 3TAlbl MPUMEHEHUS MATEMATHYECKUX METOJIOB IIPH
pelieHny 3aa4 aHajin3a 00BEKTOB JIMHEHHOM alreOphl.
2. ITpuBeauTe CBOMCTBA ONIPEACTUTEIICH.
3. OnummTE CUCTEMBI TUHEWHBIX YPABHEHU.
4. Ananmu3 metona Kpamepa.
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5. Anamus metona ["aycca.
6. [Ipoananu3upyiite COOCTBEHHbIE YUCIIA U COOCTBEHHBIE BEKTOPAa MATPHUIIBI.

7.

Onummwurte MAaTPpHUYIHBIC MOICIIN AWHAMHUKHU OHepaHHOHHOi’I ACATCIIBHOCTHU Opra-

HU3AIHH.
8. [Ipoananu3upyiiTe JIMHEWHBIE ONEpaAllU C BEKTOPaMHU.

9.
10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.

Jaiite onpeneneHnue CKaIspHOTO MPOU3BEICHHS BEKTOPOB.

. JlaiiTe onpeneneHue BEKTOPHOTO TMPOU3BEINEHUS BEKTOPOB.

. JlaiiTe onpeneseHre CMEIIaHHOTO MPOU3BECHUSI BEKTOPOB.
[IpuBenuTe KOOPIMHATHOE M MAPAMETPUUECKOE YPABHEHHUS JINHUU.
3agaiiTe ypaBHEHUE MPSIMOM, MPOXOSIIEH yepe3 ABE JaHHbBIE TOUKH.
AHanu3 pacnoJioKEHHUs IPSIMbIX Ha TVIOCKOCTH.

[IpuBenuTe ypaBHEHUE ITIOCKOCTU B IIPOCTPAHCTBE.

Onpenenure pacCTOSHUE OT TOYKH IO TUNTIOCKOCTH.
[Ipoananusupyiite crocoObl 3aJaHUs NPSIMOM B IPOCTPAHCTBE.
Haitgure yron mexay npsMoOu U IJIOCKOCTBIO.

AHanu3 pacCTOSIHUSA OT TOYKH JI0 IIPSIMOIA.

Onuimre NOHIATHE KBAAPUKH. AHATU3 TPUMEPOB MIPUMEHEHUSI B MEHEI)KMEH-

TC.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.

. [IpuBenuTe KIaccuuKammio KBaaIpuK.

[Ipoananu3upyiTe ciaydaid, KOT1a xy IPUCYTCTBYET B YPABHEHUMU.
AHanu3 3JUTArca B KAHOHMYECKOM CUCTEME KOOpIUHAT.

AHanu3 runepoosbl B KAHOHUYECKON CUCTEME KOOPIUHAT.
AHanu3 napadoJibl B KAHOHUYECKOW CUCTEME KOOpAUHAT.
[IpuBeguTe CBOMCTBA KPUBBIX BTOPOIO MOPSIKA.

OnuimmuTe KBaIpUKy B IPOCTPAHCTRE.

JlaliTe onpeneneHue IUIMIIConaa.

Jatite onpenenenue runepoOoIona.

AHanu3 cBOWCTB mapaboionja.

Ilo komMmnouenTe komnereHuu «Bjgagerb, HABLIKAMW)
1. Ykaxxute HyJI€eBYyO MaTpUIly

0 0 0 2 0 1
1 2 3
2. KBagparHas MaTpulla Ha3bIBA€TCs BBIPOKIECHHOM, €CIU
1) e€ onpenenuTenb paBeH HYIIIO;

2) e€ ompenenuTeNb HE paBeH HYJIIO;
3) e€ paHr paBeH pa3MEPHOCTH MaTPUIIbI.

3. YkaxuTe yTBEpKIAEHNE, HECOOTBETCTBYIOIIEE CBOMCTBAM OIIpe-

JACIUTCIIA.

1) ecnu cTpoka WM CTOJIOEI] ONIPENCTUTENSI COCTOSIT U3 HYJIEH, TO

ONPEAEIUTEIb PABEH HYJIIO;

31



2) omnpenenuTenb, COAEpPKAIIUA JIBE OJIMHAKOBBIE CTPOKHU
/cToJIONa, MEHSIET 3HAK;

3) npu mepecTaHoOBKE ABYX CTPOK / CTOJIOIOB OMpPENETUTENb Me-
HSIET 3HAK.

4. CucreMa, uMeroIIasl, 1Mo KpaHel Mepe, OJIHO PEIlIeHHEe, Ha3bl-
BaeTcs

1) onpenenéHHoil;

2) HeonpeIeIEHHOI;

3) COBMECTHOH.

5. Pemmmts cucteMy IMHENHBIX YpaBHEHUN MeTo0oM ['aycca

X, +2x, =3x; —2x, =1
—2x, —3x, +x;+3x, =3
5x, +9x, —10x; —=9x, =0

6. Beruncnuth 3HaueHUE BeIpaKECHUS A4-B' -C ,THe A=4;

1 2 3 0 1 1 20
01 2 51 3 45
7. Vkaxute ommbouHoe yrBepkiaeHune. OOpaTHas MaTpuiia A~
CYILIECTBYET TOTJa U TOJIBKO TOTa, KOTAa
1) onpenenuTenb MaTpulle A HE paBeH HYJIO;

2) paHr MaTpullbl A paBeH pa3MEpPHOCTH MaTPHIIbL;
3) Matpuia A - BBIpOK/ICHHAS.

8. YKaxXuTe yTBEPKICHUE, HECOOTBETCTBYIOIIEE CBOMCTBAM OIpe-
JETUTEIIA.

1) mpu TpaHCTIOHMPOBAHUHM MATPHUIIBI OTIPEACITUTENb MEHSET 3HAK;

2) mpu MEPECTAHOBKE JBYX CTPOK / CTOJOLOB OMpEAEIUTENh Me-
HSIET 3HAK;

3) oO1mIMiT MHOXKUTEIL CTPOKH / CTOJI0Ia MOKHO BRIHOCHUTH 32 3HAK
ONPEIETUTEIIS.

9. Cucrema, He UMEIOIIIAs PEIICHUH, HA3bIBAETCS
1) coBmecTHOI;

2) HECOBMECTHOM;

3) HeonpeenEHHOM.

10. CucteMa 0THOPOAHBIX YPABHEHUH BCET/1a SIBJISIETCS
1) onpenenénnoii; 2) HeonpenenEHHOM; 3) COBMECTHOM.
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11. KBagpatHas MaTpuiia sIBASETCS BBIPOXKACHHOM TOT/Ia U TOJIBKO
TOT1a, KOr/ia

1) conepKuT IMHENHO 3aBUCUMBIE CTPOKHU / CTOJIOIBI;

2) HE COACPKUT JIMHEMHO 3aBUCUMBIE CTPOKH / CTOJIOIBI;

3) paHr MaTpUIlbl paBEH Pa3MEPHOCTU MATPHUIIBI.

12. Ykaxute sneMeHTapHOE IpeoOpa3oBaHUEe, HE MPUBOJSIIECE K
DKBUBAJICHTHOW CHCTEME YPABHECHHM.

1) mpubaBieHre K O00OEMM YacTSIM OJHOTO ypaBHEHHUS COOTBET-
CTBEHHO OOEMX 4YacTed APYroro ypaBHEHHS, YMHOXXCHHBIX Ha JH000€
JICUCTBUTEIILHOE YHCIIO;

2) yMHOXXEHHE OOEWX 4YacTed OJHOTO ypaBHEHHUS HAa COOTBET-
CTBYIOIIME YaCTU JIPYroro ypaBHEHHS, YMHOXEHHBIE Ha Jto0oe Jaeil-
CTBUTEIIBHOE YHMCJIO;

3) mepecTaHOBKA YpaBHEHUH WM CJIaraéMbIX B YpaBHEHUSIX.

13. IIpeanpustue BbIIyCKAET TPU BUAA NPOAYKUUH P,,P,,P; B KOJIUYECTBE

15,25,40 mryk, peamusyemsix 1o neHam 30,40,50 nen,en cooTBETCTBEHHO. MeHe-
JUKEpY TpeOyeTcs ONpeneuTh BBIPYUKY NPEANPUSATUS OT peaiu3alii IPOIyKIUN
Y €€ U3MEHEHHE NIPU U3MEHEHHUU LIEH NPOAyKUMH P, P,, P, COOTBETCTBEHHO Ha +35,

-3, +2 nen.en. Mcnionb3ylTe METOIBI IPUHATHS PEIICHUN B MEHEIKMEHTE

14. Vxaxure (Gopmyly CKalipHOrO NPOU3BEINEHHS BEKTOPOB d(a,;a,) W

hib - : a, 4. 2 2
b(b:b,).Dab +ab,; 2) T+ 3) Ja, =Y ~la, b, .
x y
15. 3nak npoeknuy BEKTOpa Ha OCh 3aBUCUT
1) OT ITUHBI BEKTOPA;
2) 3aBUCHT OT HaIlpaBJICHUs BEKTOPa;
3) He 3aBUCHUT OT JJIMHBI U HAIPaBJICHUS BEKTOpA.

16. OnpenenuTp, SIBISIOTCS JIM BEKTOPBI TUHEWHO 3aBUCUMBIMU d
(1:2;1) 5 6 (3;-1;2) ;

¢ (2;-3;1)

l)ma; 2)Het; 3) He 3HAaIO.

17. Beipakenwue |d|- ‘5‘ -cosdb

1) ckasipHOE TIPOU3BEICHIE BEKTOPOB;
2) BEKTOPHOE TIPOU3BEACHUE BEKTOPOB;
3) cMemanHoe MPOU3BEACHNE BEKTOPOB.
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18. VYkaxute ¢GopMyny BBIYHCICHHUS HAMpPaBJISAIONIET0 KOCHHYCA
BEKTOpA a(a,a,).

w; 3) cosazaf".
a @

19. Ecnu cymecTByeT HEHYJIEBOM BEKTOp X TaKOMW, YTO BBIMOJIHS-
€TCS PABEHCTBO AX =X TO YMCJIO A Ha3bIBAaeTCs

1) xapakTepUCTUIECKUM 3HAUYCHUEM MaTPHIIHI A;

2) COOCTBEHHBIM 3HAUCHUEM MATPHUIIBI A;

3) eIMHUYHBIM 3HAYEHUEM MaTpPHUIIbI A.

a.-a
1) cosa:ﬁ; 2) cosa=
a

20. Bextop OM , BBIXOAAIIMU M3 Hadyaja KOOPAUHAT U 3aKAHYH-
BAIOILIMICS B TOUKE M, Ha3bIBaeTCs

1) opt BekTOpOM TOUKH M;

2) HanpapJSAIOIIUM BEKTOPOM TOUKH M;

3) paguyc-BeKTOpOM TOuku M.

21 VYKaxxure BBIPAKCHHUC, HC ABJIAIOIMICCCA CBOVCTBOM CKaJIAIPHO-
o IIpOMU3BCACHUA BCKTOPOB.

1)a-b=b-a

2) Ma-b)=2b-Ja

3) G-(b+&)=a-b+a-¢

22. Jlan tpeyronsauk ABC ¢ Bepmmnamu A(6;4), B(-3;5), C(-2;-
6).

HanmcaTte ypaBHEHME TPAMOM, NPOXOSIIEN yepe3 A, mapajuieib-
HO ctopoHe BC. 1) 11x—y+62=0;2)1Ix—py+5=0;3)11x+y—70
=0.

23. Jan otpe3ok AB c xonnamu A(-3;2), B(-1;4). Hanucats ypas-
HEHUE TIPSIMOM, COCTUHSIONICH CepeuHy OTpe3Ka C HadajJoM KOOp.Iv-
HaT.

1) 3x+2y=0;

2) 3x—2y+12=0;

3) 3x+2y—12=0.

Ax+By+Cz+D, =0

; 3a1a€T B TPEX-
Ax+B,y+Cz+D,=0

24. Cucrema ypaBHEHUI {
MEpPHOM MPOCTPAHCTBE

1) ypaBHEHME TIPSIMOI;

2) ypaBHEHUE IIJIOCKOCTH;

3) ypaBHEHUS ABYX MIOCKOCTEM.
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25. Ykaxurte reoMeTpudeckuii cMbici koapdunuentos A, B, C B
oO1eM ypaBHeHUH T10cKoCcTH. BekTop N(4,B,C)

1) nexuT Ha PSAMON NMTEPICHANKYISIPHOH ITOCKOCTH;

2) JeKUT Ha MPSMON MapaylIeIbHOM IMIIOCKOCTH;

3) IpUHAICKUT TUIOCKOCTH.

26. VKaXHUTe KAHOHMYECKOE YPABHEHUE MApaboJIbL.
1) y* =2px;

2) y=2px°;

3) y=2px.

27. YKaxuTe KaHOHUYECKOE YpaBHEHHUE TUIIEPOOITHI.
1) Yo ;
a b
x2 y2
2) = +==1;
) a2 b2
2 2

NE_Y
a* b’

28. Ykaxurte 001K BUJI ypaBHEHUE JIMHUHA BTOPOTO MOPSAIKA.
1) Ax* + Bxy + Cy* + Dyz + Ez° + Fxz + G =0

2) Ax* +Bxy+Cy’ +Dx+Ey+F =0

3) Ax+By+Cz+D=0.

29. YcTaHOBUTH, KaKasi JIMHUS ONPEAEISIETCSl TaHHBbIM ypaBHeHueM. Halitu
KOOpJIMHATHI €€ LIEHTPa, MOJIYOCH, SKCUEHTpUCUTET. [IpuBecTH mpumMep COOTBET-
CTBYIOIIEH MOJIEJIN B MEHEKMEHTE.

7(x* —8x+16)+16(y*> +4y+4)-112=0

30. Jlanel KOMIUIEKCHBIC uMcna 2z, =12+5 wu z,=3-4i. Haitn z, *z,,
Z
Zl ’ 22 [
Z;

YacTs 3.
IIo KOMIIOHEHTEe KOMIIEeTeHIIUIT «3HATHY
1. OcHOBHbIE OHSTHUS, TEOPETUIUECKUE TTOJOKEHHS, METO/IbI, HEOOXOJUMBIE IS pe-
IeHNsT MPO(PECCHOHABHBIX 3a/1a4 BEPOSTHOCTHOTO MOJICIIMPOBAHMS W MHTEPIIpETa-
[[UU PE3YJIbTATOB aHAIN3a STUX MOJIEIICH.
2. Knaccudukanus ciydailHbIX COOBITHIA.
3. MHOXeCTBO 31eMeHTapHbIX UCX0A0B. [Ipumepsi.
4. BeposiTHOCTb CIy4atHOTO COOBITHS, €€ CBOMCTBA.
5. DieMeHTbl KOMOMHATOPUKH.
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6. Onepanuu Haj CIyYailHBIMU COOBITUSIMU, BEIYUCIICHUE BEPOSATHOCTEH.

7. @opMyJia MOJTHOW BEPOATHOCTH.

8. ®opmyna balieca.

9. Cxema bepnynnu. ®opmyna bepuymm.

10. ®opmyna ITyaccona.

11.JIokansHas Teopema Myaspa - Jlamiaca.

12. UnTerpansHas TeopeMa MyaBpa — Jlamaca.

13. JluckpeTHas ciiydaiiHasi BEIMYUHA. 3aKOH PaCIpPEECIICHHUS.

14. YucnoBble XapaKTEPUCTHKHU CITyYailHbIX BEJTUYHH, UX CBOMCTBA.

15. UuTepnperanyss MaTEMaTHYECKOTO OXKUIAHUS, TUCTIEPCUNA U CPEHETO KBAIpa-
TAYECKOTO OTKJIOHEHUS CIIy4aHOM BEJIMYUHBI B MOAEISX MEHEI)KMEHTA.

16. HenpeppiBHas cinyyaiiHasa BennuuHa. OyHKIUS pacnpeneneHus, €€ CBOUCTBa.
17. IImOTHOCTH BEPOSATHOCTH HENIPEPBIBHOM CIy4YallHOW BEIUYUHBL, €€ CBOMCTBA.
18. BerunciieHne YUCIIOBBIX XapaKTEPUCTUK HENIPEPBIBHOW CIyYalHON BEIMYHHBI.
19. OcHOBHBIE pacnpeneeHns JUCKPETHBIX CIyYalHbIX BEJINYUH.

20. bUHOMHUAJIBHBIN 3aKOH pACIPEACICHUS.

21. 3akoH pacnpenenenus [lyaccoHna.

22. I'eoMmeTpuYeCcKOe pacipeesicHUE.

23. 'mnepreoMeTpuiecKoe pacupeacicHHE.

24. OCHOBHBIE pacIpeAcIICHNAs HETIPEPBIBHBIX CIIyYailHbIX BEJIUYMH.

25. PaBHOMEpHBIN 3aKOH pacIpeieIICHUS.

26. Jlorapudgmuyuecku — HOpMaJIbHOE pacIpeieicHue.

27. Iloka3arenbHbI 3aKOH PaCIpEICICHUs.

28. HopmanbHblii 3aK0H pactipenesieHus. [[pumeHnenne B MOAETMPOBAHU.

29. OueHka napaMeTpoB TeHepajbHON COBOKYIHOCTH 1O BbIOOpKe. KauecTBo one-
HOK.

30. OnHO(MaKTOPHBIN TUCTICPCHOHHBIA aHAIIN3.

110 KOMIIOHEHTE KOMIETEeHIUN «YMETb)
1. IlpuBeauTe OCHOBHBIE MOHATHS BEPOSITHOCTHOIO aHaIM3a. AHaIM3 Iepexoaa oT
MIPEMETHOM, MPUKIIAHON MOCTAHOBKH 33[a4i K BBIOOPY TOJXOMAIICH BEPOSTHOCT-
HOW MOJIETIN
2. IlpoBeaute knaccupuKaims CIydailHbIX COOBITHIA.
3. AHaJIM3 MHOXECTBA 3JIEMEHTAPHBIX UCXO0B.
4. PackpoiiTe MOHATUE BEPOSITHOCTU CIYYaHHOTO COOBITHS, MPUBEANUTE €€ CBOM-
CTBA.
5. OnuumTe 3JIeMeHTbl KOMOMHATOPUKH.
6. AHanu3 onepanui HaJl CTy4alHbIMU COOBITHUSMU.
7. Onummute GopmyIly TOJTHON BEPOSITHOCTH.
8. Anammu3s popmynsr baiieca.
9. Packpoiite cxemy bepHymn.
10. Ananu3z ¢popmyisl [lyaccona.
11.Chopmynupyiite JokanpHyo Teopemy Myaspa - Jlamnaca.
12. Jlokaxkxute nHTErpalibHYI0 Teopemy Myaspa — Jlamaca.
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13. AHanu3 AUCKPETHOM CiTy4yaiiHOM BETUYHHBI.

14. OnuiunTe YUCIIOBBIE XapaKTEPUCTUKU CITyYalHbIX BEJIMYHH.

15.1IpuBeauTe  MHTEPOPETAUUIO MATEMATHYECKOTO OXUJAHUS, IUCIEPCUU U
CPEIHETO KBAJIPATUUYECKOTO OTKIOHEHHUS CIIyYalHOM BEJIMYHMHBI B MEHEIKMEHTE
OpraHU3aluu.

16.Ananu3 QyHKIMS pacnpeesieHus] HeMPEepPhIBHOM CITy4yailHON BETUYHHBI.

17. AHanu3 NJIOTHOCTH BEPOSITHOCTH HEMPEPBHIBHOM CIIy4allHON BEJTMYUHBI.

18. BelunciieHne YnCIOBbIX XapaKTEPUCTUK HENPEPHIBHOW CIIy4allHOM BEJINYUHBI.
19. IIpuBenuTe OCHOBHBIE PACTIPENEIICHNS TUCKPETHBIX CIIy4YalHbIX BEJIUYMH.

20. AHann3 OMHOMHUAJILHOTO 3aKOHA PaCTIPEICIICHUS.

21. Ananu3 3akoHa pacnpezaenenus [lyaccona.

22. AHaJIN3 TEOMETPUYECKOTO PACIIPECICHUS.

23. AHaJIN3 TUNIEPTEOMETPUUECKOTO pacipeeacHusl.

24. ChopmynupyiiTe OCHOBHBIE 3aKOHBI PACHpPEICIICHUsI HENPEPHIBHBIX CIIydaii-
HBIX BEJINYUH.

25. AHanu3 paBHOMEPHOIO 3aKOHA PACIIPEECIICHHUS.

26. Ananu3 norapuMUUECKU — HOPMAIIBHOTO PacpeesICHNUS.

27. IIpuBeauTe OCHOBHBIE CBOMCTBA ITOKA3aTEJIBHOIO 3aKOHA PACIIPECIICHHUS.

28. AHanu3 HOpMaJIbHOIO 3akoHa pactpenenaeHus. OCOOEHHOCTH MPUMEHEHUS B
MOJICJINPOBAHUH OIIEPALMOHHON IEATEIBbHOCTH.

29. O1ieHKa mapaMeTpOB reHepalibHOM COBOKYIMHOCTH MO BBIOOPKE. AHAIIU3 Kaue-
CTBa OIICHOK.

30. PackpoiiTe noHsiTue 0AHOPAKTOPHOIO TUCTIEPCUOHHOTO aHAJIHN3A.

Ilo koMnoHeHTe KoMHIeTeHIni «Baagerb HaBbIKAMM)
1. CummeTpuydHast MOHETa He3aBUCUMO Opocaetcs 3 pa3a. KakoBa BeposT-
HOCTb, UTO 32 3TO BpEMs HU pa3y HE BBIMAACT Ope?
OrtBeT:
1/2
1/16
1/8
5/8

Saw»

2. CuMmMeTpHUYHasi MOHETa He3aBUCUMO Opocaetcs 3 pa3a. KakoBa BeposiT-
HOCTb, YTO PELIKA BBINAJET TOJIBKO JBa pa3a’
Otser:
A.5/8
B. 7/8
C. 3/8
D. 1/4

3. CummMmeTpudHasi MOHETa He3aBUCUMO Opocaetcs 2 pa3a. KakoBa BeposT-
HOCTB, YTO 00a pasa BBIMAJIET Open?
Ortger:

37



A. 2/3
B. 1/4
C. 12

4. CuMmmeTpuYHasi MOHETa He3aBUCUMO Opocaetcs 3 pasa. [lepBrie 1Ba pa3a
BbITIajia pernrka. KakoBa BEPOSTHOCTD, UTO Ha TPETHUH pa3 Tak)Ke BBITIAICT penika?
OrTBer:

A. 1/4
B. 1/8
C. 3/8
D. 12

5. CummeTpHuHas urpajibHas KOCTh HE3aBUCUMO Opocaetcs 2 pasa. Kakosa
BEPOATHOCTb, YTO CYyMMa BBINIABIIMX OYKOB OyAeT paBHa 67
Ortser:
A. 5/36
B. 1/9
C. 7/36
D. 1/12

6. DKCEPUMEHT COCTOUT B TOM, YTO MbI OpOcaeM UrpaibHyI0 KOCTh. Onpe-
JEIUTh BEPOATHOCTD TOTO, YTO BBINAJO OOJIbIIE 3 OYKOB IIPH YCIOBUH, YTO BbI-
IIABILIEE YHCIIO SABJIAETCS HEYETHBIM?

Ortser:
1/2
1/3
1/6
2/3

Sawpx

7. HezaBucumo Opocarotcsi 3 cuMMeTpudHbIe MOHETHI. KakoBa BEpOSTHOCTh
TOT0, YTO CPEJI HUX HAWIyTCS KaK MOHETBI, yaBIINE OPJIOM TaK U MOHETHI,
YHABIIHE PEIIKOM?
Ortger:
A. 1/16
B. 2/8
C. 3/4
D. 2/3

8. Eciu P(A) - BeposiTHOCTB ciydaitHoro coobitus A, a P(B) - BeposiTHOCTB
ciiydaifHOTO coObITUs B, TO Kakoe ycnoBue OyneT A0CTaTOYHBIM JIS TOTO, YTOOBI
coOmroanoch cinemyromiee paBeHcTBo: P(A+B)=P(A)+P(B)

Ortger:
A. A+B=B+A
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B. 4.-B- "HeBO3MOxHOE cOOBITHE"
C. A u B o0Opa3yroT noyiHyto rpynmny
D. A u B paBHOBO3MO>HBI

9. Nmeetcs 6 pa3HbIx akiuii. THBecTOp X0Ten Obl HOCTPOUTH MOPTHEIb U3
TpeX aKIMK, BKIIOUYMB KKIYI0 U3 HUX 10 OJTHOM mTyKe. CKOJIbKO BApUAHTOB
noptdeneit MoxeT chopMUPOBATH HHBECTOP?
OrTBer:
A. 30
B. 45
C. 20

10. MHoronetnue HaOIOAEHUS TOKA3aJId, YTO B KpeuieHue (T.e. 19 sHBapst)
BEPOSITHOCTh MOPO30B HIKE -20 Ha Ypaine coctapiseT 70%, BEpOSITHOCTh CUJIIb-
HOro BeTpa 24%, a BEpOSATHOCTh TAKOTO MOPO3a OJJHOBPEMEHHO C CUJIbHBIM BET-
poM 10%. M0O>XHO JTi CYUTATh HE3aBUCUMBIMU COOBITHS: HACTYILJICHHE MOPO30B U
HaJIMYue CUIILHOTO BeTpa?

OtBeT:

A. DOTH cOOBITHS HECOBMECTHEI

B. DT coOBITHS HE3aBHUCHUMBI

C. DOTH cOOBITHA TOMOJHUTEILHBI

D. Huuero u3 nepeynciaeHHOro BbIIIE

11. Ilyctes X, u X, -cay4aitneie Benumuunbl, M[ X, ]=0,8, M[ X, |=1. Haiitu
M[2X, +X,].
Otger:
A. 1,8
B. 2,6
C.3
D. 3,5

12. Ilycte X - ciywaiiHag BennunHa, M| X |=2,5. Haiitu M[ X +2 ]
Otger:
A. 25
B. 4,5
C. 2
D. Vka3aHHBIX JaHHBIX HEJIOCTATOYHO IS PEIICHUS 3aauu

13. Iycte X, u X, - cnyuaiinsie Benmnunnabl, M[ X, |=1,2 , M[ X, ]=1.
Haiitu M[2 X, - X, ].
A. -1,75
B. 0,75
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14. Ilycte X - ciyuaitnas Benuuuna, M[ x ]=1, D[ x ]=0. Haiitu M[ X* +3

. YKa3aHHBIX JaHHBIX HCAOCTATOYHO I PCHICHUA 3a/la4n

15. Ilycts X - ciyuaiinas Benmuuuna, M[ x ]=1, D[ x ]=2. Haiitu M[ X° +3

].

OrTBer:

A. 5

B. -1

C. 1

D. VYka3aHHBIX JaHHBIX HEIOCTATOYHO JJI PELICHUS 3a]]aul

16. Ilyctes X - cnydaitHasg BenuuuHa, M[ X |=2, D[ X |=2,5. Haiitu M|
(X -2)°].
Otser:
A. 2
B. 2,5
C. 4

D. VkazanHbIx JaHHBIX HCAOCTATOYHO I PCIICHHA 3a1a9Un

17. Ilycts X, m X, - ciywaiineie BenmmunHbl, D[ X, |=5, D[ X, |=3. Haittu
D[ X, +X,].
Otser:
A. 3
B. 8
C.5

D. VkazanHbIx JaHHBIX HCAOCTATOYHO I PCIICHHUA 3a1a9U

18. Ilyctes X, nu X, - HE3aBUCUMBIE Clly4yaliHble BennuuHbl, D[ X, |=3, D[ X,
|=2. Haiitu D[ X, + X, ].OT1BeT:

>
N D W

B.
C.
D. VYka3aHHBIX JaHHBIX HENOCTATOYHO I PELICHUs 3a1a4i
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19. [lycte X, u X, - coyuaiinsie Benmumunsbl, D[ X, =3, D[ X, ]=2, Cov (X,,
X,)=-1. Haittu D[ X, + X, ].
Otser:
A3
B. 4
C. 2
D. VYka3aHHBIX JaHHBIX HEOCTATOYHO JJIS PELICHUS 3a/1auu

20. ITycth X - cmydaiinas BenmuunHa, D[ X [=2,5. Haittu D[ X +2].

OrTBer:

A. 25

B. 2,25

C. 45

D. VYkazaHHBIX JJaHHBIX HEJAOCTATOYHO JJIsS pEIICHUS 3a/1a4n

21. Ilycts x - ciywaiinas BenuwuuHa, D[ X |=1,5. Haittu D[2Xx +2].

OTBeT:

A. 6

B. 3

C. 5

D. VYka3zaHHBIX TaHHBIX HEJOCTATOYHO JJISI PEIIECHUS 3a]a4n

22.Ilycte X - cny4daitHas BennunHa, M[ X |=4, D[ X |=0,5. Ykaxure Bep-

HOE YTBEPKJACHHUE U3 CIECIYIOIUX:

[. X nmpuHHMaeT 3HaUY€HUS TOJIBKO B MHTEpBasie OT 3,5 1o 4,5
II. X nmpuHHMaeT 3HaY€HHs TOJIBKO B MHTEepBasie OT 3,75 no 4,25
III. X npuHUMAET TOJBKO MOJIOKUTEIbHBIC 3HAYCHUS

Ortger:

A. Tonbko [ u III

B. Toubko II u III

C. Tombko III

D. Bce nepeunciieHHbIE YTBEPKIACHHSI HEBEPHBI

23. Ilycth X - ciyyaliHasi BEJIMYMHA, paclpeiesICHHas 0 HOPMAJIbHOMY

3akoHy, M[ X |=4, D[ X ]=0,25. Ykaxurte BepHOE YTBEPKJACHUE U3 CICAYIOIIUX:

[. X nmpuHHMaeT 3HaUY€HUS C BEPOSATHOCTHIO 68,27 % B uHTEepBasie oT 3,75 1o
4,25

II. X npuHHMaeT 3HaYCHUS C BEPOSITHOCTHIO 68,27 % B uHTEepBasie ot 3,5 1o 4,5
III. X mpuHHMaeT 3Ha4YE€HUS C BEPOSATHOCTHIO 95,45 % B mHTEpBasie OT 3 110 5
OtBer:

A. Tonbko I u III

B. Toubko II u 11
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C. Tompko I

24.Ilycth X - cilydaiiHasi BEJIMYMHA, pacOpeeieHHas 10 HOPMAJIbHOMY

3akony, M[ X |=3, D[ X ]=0,36. Ykaxxute BEpHOE YTBEPKICHUE U3 CIACAYIONIUX:
[. X nmpuHHMaeT 3HauY€HUS TOJIBKO B MHTEpBasie OT 2,4 10 3,6

II. X npuHHMaeT 3Ha4€HHs TOJIBKO B MHTEpBaie OT 2,64 no 3,36

III. X npuHUMAET TOJBKO IMOJOKUTEIBHBIEC 3HAUYCHUS

OtBeT:

A. Tonpko I u 111

B. Tonbxko II u 111

C. Tonpko I

D. Huuero u3 BhIIENEPEINCICHHOTO

25. Ilycth X - ciydaifHasi BeIMUMHA, paclpe/eieHHas IO HOPMAIbHOMY

3akoHy, M[ X |=0, D[ x ]=0,36. Ykaxxute BEpHOE YTBEPKICHUE U3 CIAECAYIONIUX:

I. X npuHumaet 3Hau€HUS ¢ BEPOATHOCTHIO 68,27 % B uHTepBane ot -0,6 10 0,6
II. X mpuHHMaeT 3HaueHHs C BepOsATHOCTHIO 68,3 % B untepBaie ot -0,36 g0
0,36

III. X npuHUMAET TOJBKO IMOJOKUTEIbHBIC 3HAUYCHUS

OtBeT:

A. Tomnbko I

B. Tonswko II

C. Tomnbko III

26. [lycth X - cimydaiinas BenuuuHa, D[ X |=1 u Z=-2Xx+2. Koagdunuenr

Koppensiuun X U Z paBeH

Ortser:

A. -1

B. -3

C. 0,7

D. VYka3aHHBIX JaHHBIX HETOCTATOYHO IS PELIEHUS 3a1a41

27. Tlo orieHKaM MEHeI’Kepa HMHBECTUIIMOHHOTO MOPTHENsS TOXOIHOCTh aK-
MU A MOJYMHEHA HOPMAJIBHOMY 3aKOHY pacnpeneienus. CpeaHee 3HaUeHUE J0-
xoaHocTH paBHO 20 % Tro/I0BBIX, CTAaHJAPTHOE OTKJIOHEHHE IOXOAHOCTH B pacyeTe
Harof - 15 %. OnpenenuTts, ¢ KaKOW BEPOSTHOCTBIO YE€PE3 IO/ TOXOJHOCTh aKIIMU
MOKET OKazaThCs B ianazoHe oT 5% 1o 35 %.
OrtBerT:
A. 68,27 %
B. 95,46 %
C. 99,72 %
D. 0%
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28. Llennnie Oymaru A, b, B umerot cneayromue ko3 PUIHMEHTH KOppes-
UU:
Koadpunment koppensiiuu Aub 0,7
Koaddunment xoppensiiiun AuB - 0,8
Koaddunment xoppensiiuu bu B - 0,5
B cnyuae pocta 1ieHbI akiud A 9TO C BBICOKOUM BEPOSATHOCTBIO MMPOU30MIET C 11e-
Hamu b u B?
Ortger:
A. llena b u B ynaner
B. llena b Beipacrer, nena B ymaner
C. llena b ynaner, uena B BeipacTeT
D. llena b u B BeIpacrer

29. loxonHOCTh akuuu A pacrnpeneneHa HopManbHo. CpeiHee 3HaueHue
10X0HOCTU paBHO 20 % TO0BBIX, CTAHAAPTHOE OTKIIOHEHHE JI0XOIHOCTH B pac-
yeTe Ha rofl -5 %. OnpenenuTp, ¢ KaKoi BEPOSTHOCTBIO Yepe3 TOJ JOXOAHOCTh aK-
U cocTaBuT 23 %.

Ortser:

A. 68,27 %
B 0%

C. 99,7 %
D. 95,4 %

30. KoBapuanus noxogHocren akiui A u B onenena menemxkepom B 150
equunl]. CTaHgapTHOE OTKJIOHEHUE N0XOAHOCTH akunil A u B paBHo 45 % u 20 %.
Onpenenuth KO3(QPUIMEHT KOppesIUu 10XoaHocTel akuuid. [loctpoiite, ucce-
JIyUTE TEOPETUKO-BEPOSITHOCTHYIO MOJIEIIb U COAEP/KATEIBbHON HHTEPIPETUPYUTE T10-
JTyYEHHBIE PE3YJIbTaTHI.

Otger:
A. 0,2
B. 2,4
C. 1/6

4.4 Iloka3are/id M KPUTEPHHU OLICHUBAHUSA TEKYLIEr0 KOHTPOJIS yCIeBa-
€MOCTH U NIPOMEKYTOYHOH ATTECTALMH 110 UTOraM OCBOCHUS AMCHUIIIMHBI

Tekyuuii KOHTPOJIb MO JTUCHMUILUIMHE 00ECIIeYnBAET OIIEHUBAHUE XO0/a OCBO-
€HUS JUCLMUIUIMHBI. JTa OLEHKA JI0JIKHA YUYUTBIBATh PE3YJIbTAThI ONPOCA U PE3YJIb-
TaThl BBITTOJIHEHUS KOHTPOJIBLHON PabOTHI.

Kpumepuu oyernuearus pe3yJibTaTOB OCBOCHUA JHUCHHUIIJIMHBI B XOJC TCKY-
MCro KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTranuu.

43



Cucrema KpuTepueB oLeHHUBaHUs, NpuHiTas B YU®DP, onupaercs Ha Tpu
YPOBHsI OCBOEHHUSI KOMIIOHEHTOB KOMIIETEHIIMI: IIOPOTOBBIN, NOBBIIIECHHBIN, MIPO-

JIBUHYTBIM.

KomnonenTs! | [Ipu3Haku ypoBHS OCBOEHUS KOMIIOHEHTOB KOMIIETEHIIHIM

KOMIIETCHIIUHN | TOPOTOBBIN ITOBBILICHHBIN IIPOJABUHYTHIN

3HaHusA Crynent nemoHcTpupy- | CTyneHT neMoHCTpH- | CTyJ€HT MOXKET
€T 3HAHUE-3HAKOMCTBO, | pyeT aHAJIUTUYECKUE | CAMOCTOATEIb-
3HAHUE-KOIMMIO: Y3HAET | 3HAHUS:  YBEPEHHO | HO  W3BJIEKAaTh
OOBEKTHI, SBIICHUS W | BOCIIPOU3BOJIUT U | HOBbIC  3HAHUS
MOHATUS, HAXOJUT B | IOHUMAET IMOJYYEH- | U3 OKpYKarolle-
HUX pa3linuvs, NOpOsAB- | HBIE 3HAHUSA, OTHO- | TO MHpa, TBOP-
JS€T 3HAHWE HWCTOYHU- | CHT MX K TOW WM | YECKM HX HC-
KOB MOJy4eHus HHGOp- | UHOM  Kiaccuduka- | moap30BaTh s
Malllii, MOXET OCYy- | IUOHHOMI IpyIIe, | IPUHATUS  pe-
HIECTBIIATH  CAMOCTOSI- | CAMOCTOSITENIbHO CH- | IEHUM B HOBBIX
TE€IbHO  PENPOAYKTHUB- | CTEMATU3UPYET MX, | M HECTaHAapT-
HbIE JICVICTBUS HAJl 3HA- | YCTAHABIMBAET B3aW- | HBIX CUTYaIUsX.
HUSIMU IYT€M CaMOCTO- | MOCBSI3U MEXIYy HHU-

ATEIIBHOTO BOCIIPOU3BE- | MU, MPOTYKTUBHO
JIEHUsI W TPUMEHEHHs | IPUMEHSIET B 3HAKO-
uH(opmarmm. MBIX CUTYyaIUsIX.

YMenus Crynenr ymeer kop- | CryaeHTt ymeer ca- | CTyneHT ymeeT
PEKTHO BBITIOJIHATH | MOCTOAATENIBHO ~ BBI- | CAMOCTOSITENb-
MpEANMCaHHbIC Neh- | TONHATh  JIEUCTBUSA | HO  BBINOJIHATH
CTBUS IO HWHCTPYKIIUH, | (IPUEMBI, ONEpAIMH) | ICHCTBUSA, CBS-
aIrOpUTMYy B H3BECT- | 10  PEIICHUIO  HE- | 3aHHBIE C pelle-
HOM CHUTyallMW, CaMoO- | CTAHIAPTHBIX 3a/Jad, | HUEM HCCIEN0-
CTOSITEJIbHO BBITIOJHSET | TPEOYIOMMX BBIOOpA | BATENLCKUX  3a-
JEUCTBUSL 1O PEILICHUIO | HA OCHOBE KOMOWHa- | J1ad, JNEMOH-
TUTIOBBIX 3a/lay, TpeOy- | MU HW3BECTHBIX ME- | CTPUPYET TBOP-
IOIUX BBIOOpA U3 YKMCIIa | TOJIOB, B HEMPEACKA- | 4ECKOE HCIOb-
W3BECTHBIX METOJIOB, B | 3y€MO H3MEHSIOIIECH- | 30BaHUE  yMe-
MpeACKa3yeMO H3MEHS- | CS1 CUTYyalluH HUU  (TEXHOJIO-
FOIIENCS CUTYalluu ruit)

Hasbiku Crynent nemoHctpupy- | CTyaeHT neMoHcTpu- | CTyoeHT TOTOB

CT I'OTOBHOCTb K pCHIC-
HHIO OTPpaHUYCHHOI'O
KOJIM4YCCTBA HCTHUIINY-
HBIX 34/1a4 IIPpU YCJIOBHUHU
OKa3aHusg €My MCTO/H-

YECKOMN IIOMOIIH
(HanpumMep, MOCTaHOBKa
YTOYHSIOIIMX  BOIPO-

COB), a TaKXe€ HE T'OTOB

pyeT TOTOBHOCTh K
CaMOCTOSITEIbHOMY

pEUIEHHUI0  OrpaHu-
YEHHOI'0 KOJMYECTBA
HETUNHWYHBIX 3ajady,
HO UCIIBITHIBACT
TPYAHOCTH TIPU pe-
IEHUHU MpaKkTHye-
CKMX 3a7a4 TOBBI-

peliarb  mpak-
THYECKHE 3ajia-
Yyl  IIOBBIIICH-
HOH CJIOKHOCTH,
HETUIIOBBIC 3a-
na4u,  TPUHU-
Math  mnpodec-
CHOHAJbHBIE U
yIpaBJieHYe-

44




pemarh MpaKkTUYECKHUE | LIEHHOW CII0XKHOCTH, | CKME PELEHUS B
3aJaud  MOBBILICHHOM | IO3BOJSIOIMX IPHU- | YCIOBUAX  HE-
CIIO)KHOCTH M  TIPHUHHU- | HUIMATh NPOQECcCHo- | MOJHOM  Ompe-
MaTh MNpPO(ECCHOHANb- | HAUIBHBIE M  YIpaB- | IEJIEHHOCTH,
HbI€ M YIPaBJICHUYECKUE | ICHYECKUE PEIICHUs | IpU  HEJI0CTa-
pelIeHHUs B YCIOBUSX | B YCIOBUSAX HEMOJ- | TOYHOM  JIOKY-
HEIIOJIHOM  ONPEJENEH- | HOM  ONPENEJICHHO- | MEHTAJIIBHOM,
HOCTH, 0pH HEAOCTa- | CTH, HIpPH HEAOCTa- | HOPMAaTUBHOM U
TOYHOM JOKYMEHTAJIb- | TOYHOM  JIOKYMEH- | METOJIUYECKOM
HOM, HOPMAaTMBHOM WU | TAJIbHOM, HOPMATHB- | 0OECIICUECHHH.
METOIMYECKOM oO0ecIie- | HOM U METOJAMYECKOM

YCHHH. o0ecrieueHu .

HpI/I IIPOBCACHNHA TGKYHIGfI u HpOMG)KYTO‘IHOﬁ aTrTeCTaiuu 110 JUCHUIIIIMHC B
PpaMKax TpaI[HHHOHHOP'I IKaJIbl OOCHUBAHMA ITPUMCHSAIOTCS CIICAYIOINC KPUTCPHUU:

[Mudposoe | CioBecHoe
Onucanue
BBIPAKEHUE | BBIPAKCHHE
5 OtnnynHO BCECTOPOHHEE, CUCTEMATUYECKOE U IITyOOKOEe 3HAHUE
(3auTeHo) y4eOHOro marepuaia, yMeHHue CBOOOJHO BBIMOJIHSATH
MPAaKTUYECKHE 3aJlaHusA, MPETyCMOTPEHHBbIE IIPO-
rpaMMOM, YCBOMBIIHWKM OCHOBHYIO JIUTEPATYPY M 3HA-
KOMBIM C JONOJHUTEIBHON JINTEPATypPOU, PEKOMEH-
JIOBAHHOM MPOrpaMMOW
4 Xopouio IOJTHOE 3HaHME y4eOHOro Marepualia, yCIEUIHO Bbl-
(3auTeHo) MOJIHSET MPETYCMOTPEHHBIE B MPOrpaMME MpaKTHYe-
CKHE 3aJlaHusl, YCBOWJI OCHOBHYIO JIUTEPATYPY, PEKO-
MEH/IOBaHHYIO B NpOrpamMMme, CIOCOOEH K CaMOCTOS-
TEJIbHOMY TOMOJHEHUI0 U OOHOBJIICHMIO 3HAHUU U
YMEHUH B XOJIe ajbHEelIel yueOHOM paboThl U MPO-
(dhecCUOHAIBHOU JIEITeIbHOCTH
3 VY 10BNETBO- | 3HAHMSI OCHOBHOT'O Y4€OHO-IIPOrpaMMHOTO MaTepuana
PUTEIBHO B 00beMe, HEOOXOAUMOM ISl TalIbHEeHIIel yueObl u
(3auTeHo) peACTOsIIeH paboThI MO CIEeNUATIBHOCTH, BBITIOJIHSIIET
OPaKTUYECKUE 3aJaHusl, MPEAYCMOTPEHHBIE IIPO-
rpaMMOM, 3HAKOM C OCHOBHOM JINTEPATypOU, PEKO-
MEHJOBAaHHOW MPOrpaMMOM, HO JOIYCKaeT IOrperl-
HOCTH B OTBETE M MPHU BBHINOJIHEHUH 3aJ]aHuM, 00Ia1ast
Py 3TOM HEOOXOJUMBIMU 3HAHUSMU JJII UX yCTpa-
HEHUS [T0J] PyKOBOJCTBOM IPENOAABATENS
2 Heynosne- |mpoGensl B 3HAHMSX ~ OCHOBHOIO  Y4eOHO-
TBOPUTEINIb- | IPOTPAMMHOr0 Marepuaia, JAONYIIEHHE CTYJIEHTOM
HO NPUHIUIMHAIBHBIX OIMMOOK B BBIMOJHEHUH MPEIy-
(He 3a4TeHO) | CMOTPEHHBIX mporpamMmoi 3ananuii. Kak mnpaBuio,
OIICHKA ''HEYJOBJIETBOPUTEIBHO" CTABUTCS CTYICH-
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TaM, KOTOpbI€ HE MOTYT IPOJOIKUTh O0ydeHUE WU
NPUCTYIUTh K Mpo(ecCuoHaNbHON JAEATEIBHOCTH 10
OKOHYaHWU By3a 0€3 JIOMOJHUTEIBHBIX 3aHSITHH IO
COOTBETCTBYIOIICH AUCITUTIIINHE.

4.5 Ilpoueaypnbl OlleHUBAHUSA 3HAHUI, yMEHHd 1 HABBIKOB

IIpouenypsl oneHNBaHUs 3HAHWW, YMEHUM M HAaBBIKOB, XaPAKTEPU3YIOIINX
3Tansl POPMUPOBAHUS KOMIIETEHUUI, IPEICTABICHBI B METOIMYECKUX MaTepraiax
By3a «llonoxenue 06 opranusanuu, popMax U METOAAX OLEHKH KayecTBa OCBOE-
HUSI OCHOBHOW 00pa30BaTeIbHOM IPOrPAMMBD».

4.6 OcoO0eHHOCTH NPOBeIeHNS TeKYLIeld U MPOMEeKyTOYHOM aTTecTa-
MU J1JI51 JIMI ¢ OTPAHUYEHHBIMYU BO3MOKHOCTSIMM 310POBbSI M HHBAJIUI0B

JUIsL OCYIECTBIIEHUSI IPOLEYP TEKYILETO KOHTPOJISI yCIIEBAEMOCTH M IIPO-
MEXXYTOUHOM aTTeCTallUU YKa3aHHBIX OOYyYaroIIMXCsl CO3JaroTcsl (POHIBI OLEHOY-
HBIX CPEICTB, aJallTUPOBAHHBIC NI MHBAIHWJIOB W JIUI C OTPAaHUYCHHBIMH BO3-
MO>KHOCTSIMH 3JI0POBbSI M NO3BOJIAIOIIME OLEHUTH JOCTHKEHUE UMU 3aIlJIAaHUPO-
BaHHBIX B OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMe PE3yJbTaTOB OOYYEHUS U ypO-
BEHb C(POPMUPOBAHHOCTH BCEX KOMIETEHIUH, 3asBJICHHBIX B 00pa30BaTeIbHON
nporpamme. Takue OIEHOYHBIE CPEACTBA CO3/JAIOTCS MO MEPE HEOOXOAMMOCTHU C
Y4ETOM Pa3iM4yHbIX HO30s0rui. [Ipn npoBeneHnn TEKyIIEN U MPOMEKYTOYHOU aT-
TeCTalMU JJIsl YKa3aHHBIX JIMI[ NMPEAYCMOTPEHO BKJIIOYEHHE B YUYEOHBIA Ipolecc
pPa3IUYHBIX MOCPEAHUKOB, BKIIIOUYAsl THIOTOPOB U YIOJIHOMOYEHHBIX O J€JIaM WH-
BanuaoB. Dopma NMpPOBEAEHUS TEKYIIEW aTTeCTaldy JUIsl JIML C OrPAHMYEHHBIMU
BO3MOYKHOCTSIMU 3JI0POBbsSl U MHBAJIUOB YCTaHABIMBAETCS C YYETOM HHIUBHUIY-
TBHBIX TCUXO(PU3NYECKUX OCOOCHHOCTEH (YCTHO, MTUCBMEHHO Ha Oymare, MUCh-
MEHHO Ha KOMIIbIOTEpE, B (popme TecTupoBaHus M T.1.). Ilpu HeoOxoaumocTu Ta-
KUM CTyZEHTaM OOEeCIEeYMBAIOTCSI COOTBETCTBYIOIIME YCIOBUS MPOBEACHUS 3aHS-
TUWA WU aTTeCTalll{, B TOM YHUCJE NPEIOCTaBISAETCA JONOJHUTENBHOE BPEMS IS
IOJTOTOBKM OTBETA HA 3a4€TE WJIM DK3aMEHE.

PA3JAEJI 5. METOANYECKHUE PEKOMEHJAIIUUIIPEITIO/IABA-
TEJIAM 110 OPTAHU3AIIUU OBYYEHUA, A TAK/KE MATEPUAJID-
HO-TEXHUYECKAS BA3A, HEOBXO/JINUMAS 1151 OCBOEHUA IUC-
UIIJIMHbI
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5.1 UaTepakTUBHbIE U MHHOBAIMOHHbIE TEXHOJIOTUH 00yYeHUsI

[Tpu npoBeneHnn yueOHBIX 3aHATUH TpenojaBaTeNd 00eCIeYNBAIOT Pa3BU-
THE y 00yYaromuXxcsi HAaBBIKOB KOMaHIHOM pabOThl, MEKIMYHOCTHON KOMMYHHKA-
UM, TPUHATUS PEIICHUH, JTUAEPCKUX KadecTB (BKIOYAs MPH HEOOXOAMMOCTH
NPOBEICHUE MHTEPAKTUBHBIX JICKIUI, TPYMIOBBIX TUCKYCCUH, POJIEBBIX UTP, Tpe-
HUHT'OB, aHAJIU3 CUTYAIMi 1 IMUTAI[IOHHBIX MOJIEJICH).

Bri6op MeTonoB 00yueHHs] MHBAJIHJIOB U JIMII C OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMH 3/I0pOBbSI OIIPEIEIIAETCS Coiep)KaHueM 00yueHus, ypoBHEM Ipodeccuo-
HAJIBHON TOJTOTOBKHM IE€IaroroB, METOJAUYECKOTO M MaTEepPHATbHO-TEXHUYECKOTO
oOecrniedyeHnss, 0COOCHHOCTSAMU BOCHPUATUS Yy4eOHOM WH(pOpMAalMU CTYACHTOB-
WHBAJIUJIOB U CTYJEHTOB C OTPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBBS U T.I. B
00pa3oBaTEeIbHOM  IPOLIECCE  PEKOMEHAYETCS  MCIIOJIb30BAaHUE  COLMAIBbHO-
aKTUBHBIX M Pe(ICKCUBHBIX METOAOB OOyUEHUs, TEXHOJIOTUN COLMOKYIbTYpPHOU
peaduuTalMy C LEeIbl0 OKa3aHUs MOMOUIM B YCTAHOBJICHUU IOJHOLIEHHBIX MEX-
JUYHOCTHBIX OTHOIICHUN C APYTMMHU CTYIAEHTAMM, CO3/1aHUU KOM(OPTHOIO MCH-
XO0JIOTMYECKOI0 KJIuMaTa B CTYI€HYECKOM rpynIe.

5.2 MarepuajibHO-TeXHHYeCKasa 0a3a, He00X0AMMAas ISl OCYIIeCTBJIe-
HHUS 00Pa30BaTEIBHOIO MPOLECCa MO AUCHUIINHE

VY4eOHble ayIUTOPUU J1JIs1 IPOBEACHUS 3aHATHM JIGKIIMOHHOTO TUIIA, 3aHSITHH
CEMHUHAPCKOT0 TUIIA, KypCOBOI'O MPOEKTUPOBAHUS (BBIIOJHEHUS KYPCOBBIX padoT),
TPYNIOBBIX U UHIWBUAYAJIbHBIX KOHCYJIbTAIUNA, TEKYIIETO KOHTPOJIS U MPOMEXKY-
TOYHOM aTTeCTallH, a TAKXKE MOMEIICHUE JIJII CaMOCTOSITEIbHON pabOThl, OCHA-
HIEHHOE€ KOMIIBIOTEPHOW TEXHUKOW C BO3MOKHOCTBIO MOAKIKOUEHHS K ceTn «UH-
TepHeT» U obecnieueHueM noctyna B DMOC opranuzanuu.

[ToMetienust TOMKHBI OBITh YKOMIUIEKTOBAHBI CIEIIUATU3UPOBAHHON MeOe-
JbI0 M TEXHUYECKUMHU CPEACTBAMU OOYUYEHHUS, CIYKAIIUMH JJIs MPECTaBICHUS
yaeOHON nHpopManuy O00IbIION ayTUTOpUU (MYIbTUMEIUNHBIN TpoekTop). KoMm-
MBIOTEPHBIN KJIACC C YCTAHOBJICHHBIM MPOTPAMMHBIM 00€CTIeueHuEeM; dJIEKTPOHHAS
oubmuoTexa.

Oco0eHHOCTH MaTepHUaIbHO-TEXHUUECKOW 0a3bl, HeOOXOAUMOM ISl OCy-
HIECTBJICHUST 00pa30BaTENBLHOIO MpoIlecca C y4yacTUEM JIMIl C OTPAaHUYECHHBIMU
BO3MOXHOCTSIMU 3I0POBbSI 1 UHBAJIMIOB Pa3IMUYHON HO30JI0THH, MTPELyCMaTpPUBa-
IOTCSL U PEaM3YIOTCs 1Mo Mepe HeoOxoaumocTH. Kputepuu u mopsgok co3gaHust
Takux ycJioBHi ykaszaHbl B [lonokeHun 06 opraHuzanuu o0pa3oBaTeIbHOTO MPO-
1ecca 1no odpasoBaTeIbLHBIM MTpOrpaMMaM JIJIsi UHBAJIUIOB U JIUI[ C OTPAaHUYCHHBI-
MU BO3MOXHOCTSIMU 37I0POBbsI B Y pajibCKOM MHCTUTYTE (POHIOBOTO PHIHKA.
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JUCT PETUCTPAIIMA UBMEHEHU B PABOYEN ITPOTPAMME

Howmep npotokosia un HN3menenus

JaTa 3acelaHus Ka-

dbenpsl

Ne 3 o1 20.10.2020 N3menenue paboueil mporpaMMbl B CBSI3U C BBEJICHU-

eM ®I'OC nmo nHampasneHuro noArotoBku 38.03.02
MenemxmenT (ypoBeHb OakanaBpuarta) (YTBepxKIeH
npuka3zoM MunoOpHayku PO 12.08.2020 Ne 970, 3a-
peructpupoBad B Munrocte 25.08.2020 Ne 59449)

Ne 1 01 23.08.2021 W3menenue paboueil mporpaMmbl B CBSA3H C BHECEHU-
eM nu3MmeHeHuit B ®I'OC no HanpaBIE€HUIO MOJATOTOB-
ku 38.03.02 MenemxMeHT (ypoBeHb OakanaBpuara)
(YTBepxaeH MIPUKa30M MuHoOpHaAyKH P®
26.11.2020 Ne 1456, 3apeructpupoBaHn B MuHIocTe
27.05.2021 Ne 63650) . 152

AKTyanu3aiusi MEeTOJUYECKUX MAaTEepPUaJIoB, JTUICH3U-
OHHOI'0 MPOrPaMMHOI0 OOECIe4YeHHs, cocTaBa Mpo-
(eccuoHaNbHBIX 0a3 JAaHHBIX M MH(POPMALMOHHBIX
CIIPAaBOYHBIX CHCTEM, JIUTEPaTypbl W OIECHOYHBIX
CPEJICTB MO AUCIUIUIMHE

Neo 1 o1 22.08.2022 AKTyanu3anusi METOJIUYECKUX MATEPUAIIOB, JTULICH3H-
OHHOTO TPOTPAMMHOTO OOECIEYCHHS, COCTaBa ITpO-
dbeccMoHaNBHBIX 0a3 JaHHBIX W HMH(POPMAIMOHHBIX
CIIPAaBOYHBIX CHUCTEM, JIUTEpaTypbl U OIICHOYHBIX
CPEACTB IO AUCITUTIIINHE

Ne 8 ot 18.04.2023 AKTyann3anusi METOIMYECKUX MaTEpPUaJIOB, JIULICH3U-
OHHOT'O NIPOrpaMMHOro OOecreueHusi, cocTaBa Ipo-
(eccuoHaNbHBIX 0a3 JAaHHBIX W MH(POPMALMOHHBIX
CIIPaBOYHBIX CHUCTEM, JIUTEPATypbl W OLIEHOYHBIX
CPEJICTB MO AUCIUILINHE

Ne 8 ot 16.04. 2024 AKTyann3anusi METOIUYECKUX MATEPUAJIOB, JINIIEH3H-
OHHOT'O IPOrpaMMHOr0 OOECreuYeHus, cocTaBa Ipo-
(eccuoHaNbHBIX 0a3 JAaHHBIX M MH(GOPMALMOHHBIX
CIPaBOYHBIX CHCTEM, JIMTEPAaTypbl W OLEHOYHBIX
CPEJCTB M0 AUCLUILINHE

Ne 8 ot 17.04.2025 AKTyann3anusi METOIMYECKUX MaTEpPUaJIoB, JIULICH3U-
OHHOTO TPOTPAMMHOTI0 OOECHedYeHus, COCTaBa IPO-
deccnoHaNbHBIX 0a3 JaHHBIX W WHGOPMAIMOHHBIX
CIIPAaBOYHBIX CHCTEM, JIUTEPaTypbl W OICHOYHBIX
CPEJICTB I10 AWCITUTLINHE

Ne 8 o1 16.04.2026 AKTyanu3anuusi MeTOJIUYECKUX MATEPUaJiOB, JTUIICH3U-
OHHOTO MPOTPAMMHOTO OOECIIeUeHHUsI, cocTaBa IMpo-
(deccuoHanbHbBIX 0a3 JAaHHBIX M MHGOOPMAIMOHHBIX
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CIIPABOYHBIX CHUCTEM, JIUTEpPaTyphl
CPEACTB IO AUCIUTIIINHE

N OILCHOYHBIX
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