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PA3AEJI 1. HIPOITPAMMHO-METOANYECKHUE MATEPHAJIbI
1.1 O0mas xapakTepuCTUKA JUCIUILTHHBI

Huctuminna «MaTtemaTika» BKJIIOYEHa B 00pa30BaTeIbHYIO POrpaMMy o
yKa3aHHOMY HaIlpaBJICHUIO U MTPO(UIIIO MOATOTOBKH.

[Ipotiecc u3yueHus TUCUUIUIMHBI HaIllpaBieH Ha (OpMUPOBAHUE y 00yUaro-
HIUXCS CIAEAYIOMMX KOMITETCHIIUMN ™

— OIIK-6. CriocobeH moHNUMAaTh MPUHITUIIEI PAOOTBI COBPEMEHHBIX HH(OP-
MAI[MOHHBIX TEXHOJIOTMHA M HCIIOJIBb30BAaTh UX I PELICHUS 3a4ad MpodeccHo-
HAJIbHOM JI€SATEIIbHOCTH.

*[Ipumeuanue: denepanbHbli TOCYIapCTBEHHBIH OOpa30BaTEIbHBINA CTaH-
JapT BBICIIETO 00pa3oBaHMs MO HampaieHUto nmoArotoBku 38.03.10 KununiHoe
X03HMCTBO M KOMMYHaJIbHasi HHMpacTpykTypa (YpOBEHb OaKajiaBpuata).

[]envy v3yyeHUs AUCHUIUIMHBI U €€ COOTBETCTBHUE LIEJIAIM 00pa30BaTEIbHON
POrpamMmbl —

- o0yuyeHue CTyJJ€HTOB OCHOBaM MaTEeMaTHUYECKOI0 aHalIn3a, UCIOIb3yEMbIM
JUISL pEIICHUS] TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4 B 00JIaCTH S3KOHOMUKH;

- pPa3BUTHE HaBBIKOB B IPUMEHEHUN METOJOJIOTHA U METO/J0B KOJINYECTBEH-
HOT'O aHAJIN3a C UCIOJIb30BAHUEM 3KOHOMHUKO-MATEMaTUUECKOTrO anmnapara;

- Pa3BUTHE Y CTYAEHTOB JJOTUYECKOIO U aHATUTUYECKOTO MBIIIJICHUS.

3a0auu u3y4yeHus: QUCUMILIMHBL: OCBOMB JUCHMIUIMHY, CTYIEHTHI Mpuolpe-
TYT 3HAHUS U HABBIKM B CAMOCTOATEJIBHON IIOCTAHOBKE SKOHOMHUYECKHUX 3a/1a4, UX
(bopMani3ay U petieHuy 3a1a4 MUKPO- U MAaKpOAKOHOMHUYECKOTO aHAJIU3a.

1.2 [lnanupyemble pe3yabTaThl 00y4YeHUs M0 JUCHHUILIMHE, 00ecneYn-
BaOIIMeE JOCTHKECHUE IVIAHUPYEMBbIX Pe3y/IbTATOB OCBOCHHSI 00pa30BaTe/Ib-
HOM IPOrpamMMbl

PesynbraTamMmu 0Oy4eHUS] MO AUCIUIUIMHE, COOTHECEHHBIMU C YCTaHOBJICH-
HBIMH B 00pa30BaTeIbHON MporpaMMme KOMIIETCHIIMSIMU U UHAUKATOPAMU JTOCTH-
YKEHUSI KOMIIETEHLIUM, SIBJISFOTCS:

Komnerenuus Nuauxkarop Ilnanupyembie pe3yjbTaThl 00y4eHUs 110
AOCTUIKEHUSA AUCHUILINHE
KOMIIeTeH UM

OIIK-6. Cnoco- | MK-OIIK-6.2 | 3HaTh:
O€H NOHUMATh ITpumensier — OCHOBHBIC TIOHSITHSI, TCOPETHUYECKHUE TTOJI0-
IPMHIMIBL Pa00- | COBPEMEHHBIN | JKEHUS M METOJIBI aHAM3a (PYHKIIHOHATBHbIX
Thl COBPEMEHHBIX | MaTeMaTHUye- 3aBUCUMOCTE;
MH(QOPMAIIMOH- | CKUM MHCTPY- | — OCHOBHBIE TIOHATHS, TEOPETUYECKHE TI0JI0-
HbBIX TCXHOJIOTUH | MCHTApHH JUIS | 5keHHsSl M METOIBI PA0OTHI ¢ 0OBEKTAMH JIMHEH-
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Y UCIOJIb30BaTh
UX JUJISl peleHus
3a/1a4 npodeccu-
OHAJILHOM Jes-
TEJIbHOCTH.

00pabOTKH U
aHaJM3a JaH-
HBIX JIJIS pe-
IICHUS T10-
CTaBJICHHBIX
yIpaBieHYC-
CKHUX 33/1a4

HOM anreopsl;

— OCHOBHBIE MIOHATHS, TEOPETUUECKHE TTOJIO-
’KEHUs1, METO/Tbl, HEOOXOAUMBIE JIsl pEIICHUS
IpoheCCUOHATIHPHBIX 33134 BEPOSTHOCTHOTO
MOJEIIMPOBAHUS U HHTEPITPETALIUU PE3YIIbTA-
TOB AHAJIN3a 3TUX MOJAEIIEN

YMers:

— NPUMEHSATH METO/IBI MATEMATUYECKOTO aHa-
Ju3a B paboTe ¢ IKOHOMUYECKUMU IKCTIEPH-
MEHTaMU;

— NPUMEHATh MATEMAaTUUYECKUE METOIBI ITPU
pEIIeHUH 3a/1a4u aHaIM3a 00BEKTOB JIMHEHHOM
anreOpbl

— MEPEXOAUTH OT NPEAMETHOM, PUKIIATHOU
MOCTAaHOBKH 33J1au K BRIOOPY MOAXOASIIEH
BEPOSITHOCTHOM MOJIEH, CTABUTH COOTBET-
CTBYIOIIYIO MAaTEMaTHUYECKYIO 33/1a4y, BbIOH-
paTh U peaan30BbIBATH NOIXOISIINNA METO
PEILICHUS U IPOBOIUTH aHAIN3 MOTYYECHHBIX
pE3yNbTATOB;

Bianets HaBbIKamu:

— BBIYUCJICHHUS YUCTIOBBIX U ()YHKIIMOHATIBHBIX
XapaKTEPUCTUK MATEMATUYECKUX 3aBUCUMO-
CTEH;

— BBIYUCIICHUS MATPUL, ONIPEIEIUTENCH,
HAaXO0XKJICHUEM PEILLICHUN CUCTEM YPABHECHUN;
— TIOCTPOEHMUS, UCCIIEAOBAHNS KOPPEKTHBIX
TEOPETUKO-BEPOSATHOCTHBIX MOJIeNel mpodec-
CHUOHAJIBHBIX 33/1a4 U COAECPKATENBHOU UHTEP-
MIPETALINU MTOTYYEHHBIX PE3YJIbTATOB,;

— TMPUHATHUS PEUICHUN B YIIPABJICHUH OTIe-
paloOHHOM (TTPOU3BOJICTBEHHOM) JIESITEIHHO-
CThIO OpTraHu3alN

Texywuii koumpoas 10 JUCHUILIUHE 00€CIIeYNBAET OLIEHUBAHUE X0/1a OCBO-
eHusl JMCUMIUIMHBL. OH OCYILECTBIIAETCS B MPOLIECCE MPOBEAECHUS 3aHATHI. Teky-
U KOHTPOJIb peanu3yeTcs B (hopMe orpoca U KOHTPOJIbHOU paboThI.

IIpomesxcymounaa ammecmayus 00y4arOIMUXCA MO AUCLUILUIMHE 00ecedn-
BaeT OLICHMBAHME MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB 00yUYEHUs IO
mucuuruinHe. [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 TEXHOJIOTUH q)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/IKaTOpBI J0- N_ OLICHOYHOT'O N_ OLICHOYHOTI'O Cpe,Z[CTBa JJIA HpOMe)KYTOIIHOI/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-6.1 | > 1-90 1-90 1-90
3amanue Ne2
KpNe3

1.3 O0beM qUCHUILINHBI U pacnpeaeseHre 4acoB 0 TeMaM

O0beM TUCIUIUIMHBI U BUJIBI y4eOHOM pabOoThI

Buasl 3angaTui

@opMbI 00yUEHHUS

OuHas 3aouyHasg | O4HO-3a04Had
OO0111ast Tpy10€MKOCTh 468 468 468
KonrakthHas pabora (Bkirovas Tekyuuit | 180 45 107
KOHTPOJIb YCIIEBAEMOCTH):
- 3aHATHA JEKIIMOHHOTO ThNa (JIek) 90 24 58
- 3aHATUS ceMuHapckoro tumna (Cem) 72 18 46
- IPOMEXKYTOYHAs aTTeCTAIUS 3 3 3
CamocTositenbHas pabora (CP) 303 423 361
KypcoBas pabdota - -
dopma MpOMEKYTOUYHOM ATTECTALIUU 2 3adera, | 2 3adyerta, | 2 3a4eTa, 1 k-
1 sx3ameH | | sx3amMeH | 3aMeH

Pacnpez[eneHHe q4aCOB JMCHUIIIIMHBI I10 TCMaM MU BHJaM pa60T

Ounas gopma oOydeHus

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

Tema 1. @ynxuun 35 5 24

TeMav2. llH(l)(l)epteI’HI/IaHBHOG ucyHucieHne pyHKIui 35 5 24

OJTHOM MePEeMEHHOM.

Tema 3. Jludbdepenimanpuoe ucuuciaenue 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. luddepennmanbupie ypaBHEHHS. 36 6 5 25
Tema 7. DIeMeHTHI IMHEWHON anreOpshl. 36 6 6 24
Tema 8. BekropHas 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 MTOHATHS U TEOPEMBI TEOPUU 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. Muddepenuunansuoe 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 MTOHATHS 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
Tema 7. D11eMeHTHI IUHEWHON anreOpshl. 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. OyHKIMN.

[lonsitne yHkUMH, 00NACTH OINpeAesieHus U 00JacTh 3HauyeHUM. MeTobl
3anaHus. SIBHble U HesBHbIe QyHKUMU. Cynepriozunus Gpynkuuil. [lpenen gpyHk-
MU B TOYKE U OECKOHEYHOCTU. EMMHCTBEHHOCTh mpenena. beckoHeuHO maible
byHKIIMU U uX cBoiicTBa. beckoneuHo Oombinue GyHkIuu. Teopemsl 0 npenesnax.
IIepBbIil 1 BTOPOU 3aMevaTeNIbHBIN Mpeneiibl. Teopema O CyIeCTBOBaHUM Mpeiena
MOHOTOHHOM orpaHudeHHOW (yHKuu (0e3 mokazarenbcTBa). OIHOCTOPOHHUE
npenensl. HenpepbiBHble QyHKIMU. DKBUBAJIEHTHOCTD JABYX ONpPEEICHUN Hempe-
PBIBHOCTH B TOUKe. HenmpepbIBHOCTE Ha MHTEpBaje, OTpe3ke, ocu. OCHOBHBIE TEO-
peMbl O HETPEPHIBHBIX (PYHKIMIX. PazpbiBHbIE (QyHKIMU. XapakTep TOYEK pa3phl-
Ba.

Tewma 2. Iuddepennmansuoe ucurcinenue GyHKIUN OHONU TEPEMEHHOM.

[IponsBonHas, €€ TEOMETPUUECKAN CMBICII. Y PaBHEHHUE KACATENBHOMU K Ipa-
¢buky dyHkunn. HempepbIBHOCTh (PYHKIIMK UMEIOLIEN MPOU3BOJIHYI0. Apr(pMeTu-
YECKHE CBOMCTBA Mpou3BOAHOW. [Ipon3BoaHAs CIIOXKHOW, OOpaTHOM, mapameTpu-
YecKu 3aJaHHOW U HesiBHOM (yHkuuu. [lpuem norapudmuyeckoro nuddepenim-
poBanus. Tabauna npousBogHOM, paBuia auddepennupopanus. Juddepennman
KaK TJIaBHas 4acTh npupanieHus. [lpaBuna Beiuucienus. Ilpumenenue audde-
PEHUMAIBHOTO MCUUCIEHUS B NMPUKJIAJAHBIX BONpPOCaX MeHekMeHTa. IponsBon-
HBIE€ BBICIINX MOPSIKOB. OCHOBHBIE T€OpEMBI O TuDPepeHIupyeMbIX QYHKIMIX:
®epma, Poms, Jlarpanxka. Teopema Komm n mpaBuna Jlonurans (6e3 mokasa-
TenbcTBa). Ilpu3Haku Bo3pactanus u yobiBanus ¢yHkuuu. [loHsTHe s3KcTpemMyMma.
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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.

Brluucnenue npenenoB nocienoBatrenbHocTedl U QyHkiui. HempepbiBHbIC
dbynkuuu. Pa3peiBHbIe GyHKIUUA. XapaKkTep TOYEK pa3phiBa.
3aHATUS CEMUHAPCKOTO THUTIA.

Tema 2. Jludbdepennmanbaoe ucuuciaeHne QyHKIUN 0JHON IepeMeHHOM.

Texnuka muddepenunponanus. Beruucienne npou3BOAHBIX (PYHKIMH, 3a-
JaHHBIX SIBHO, HESIBHO, apaMeTpuuecku. [lpumenenue nuddepeHmantsHoro uc-
YUCJICHUs B NPHUKIAIHBIX BOIPOCax MEHeMKMeHTa. [Ipon3BomHbie BhICIIMX MO-
psaakoB. HccnenoBanue moBeneHusi GyHKUuA. PerieHue 3amad Ha 9KCTPEMYM.
[TocTpoenue rpadukos.

3aHATHSI CEMUHAPCKOTO THUIIA.

Tema 3. Juddepennmanbioe ncuuciaeHre GyHKIUNA HECKOJIbKUX IEPEMEH-
HBIX.

OYHKIINM HECKOJIBKUX MEPEMEHHBIX. Bbruncienue npenenoB. Beruncienue
YACTHBIX MTPOU3BOJAHBIX MEPBOTO U BBHICIIUX MOPSAJKOB Ui SIBHO 3aJaHHOU (PyHK-
MU, BbIYKClieHne YacTHBIX MPOU3BOAHBIX CIIOKHOM (DYHKIIMH, TOJTHOW MPOMU3-
BOJHOM. BhrunciaeHne nmpous3BOAHON HEABHOW (PYHKIMU. 3a/1a4yu HA SKCTPEMYM U
YCJIOBHBIHN 3KCTpeMyM (PYHKIIMH IBYX MEPEMEHHBIX.

3aHATUS CEMUHAPCKOTO TUIIA.

Tewma 4. NnTerpanbHoe ucuncienne GyHKIMM OJHOM TepEMEHHOM.

Brrunciienre HeonpeIeIeHHbIX HHTErPAJIOB.

Brluncnenne onpeneneHHbIX HHTErpaloB. 3aladyd Ha BBIYHMCIICHUE IJIOIIA-
neil, 00beMoB, UTHH ayT. PeleHue 3aau ¢ 5KOHOMUYECKUM COIEPKAHUEM.

3aHATHS. CEMUHAPCKOTO THUIIA.

Tema 5. UuciioBsie psiibl.

YucnoBsle psabl, CXOAUMOCTh, pacxoaumocTs. Heobxonumoe ycnoBue cxo-
JUMOCTH. Psapl ¢ MONOXUTENbHBIMA 4iieHamMu. lIpu3Haku CXOAMMOCTH PSIOB:
cpaBHeHus, JlanambGepa, Komm (6€3 mokazaTenbcTBa), MHTErpaIbHBIN. 3HaKOUEpe-
nytromuecs pansl. [Ipusnak cxonumoctu JlelOHuna. 3HakonepeMeHHbIe psbl, ao-
COJIFOTHAs U YCJIOBHAsA CXOOUMOCTb.

3aHATHS CEMUHAPCKOTO THUIIA.

Tema 6. luddepenunanbubie ypaBHEHHUS.

Pemenne nuddepeHunanbHbIX ypaBHEHUN MEPBOTO MOPSAKA MPOCTEUIINX
TunoB. Pemienne reomeTpudeckux, (QU3NYECKUX U SKOHOMHUYECKHX 3aJad Ha Co-
CTaBJICHUE U pelieHue aud@epeHnnanbHbIX ypaBHEeHHH nepBoro nopsiaka. [lpu-
MEp COCTABJICHUS U PELICHUS CUCTEM JIMHEHMHBIX YPaBHEHUU B 3aJa4aX MEHEIK-
MeHTa opraHuzanuu. uddepeHunanpable ypaBHEHUSI BTOPOro MOpPsIKa, JOMycC-

12



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-
HBbIX coObITHH. Kitaccuueckoe ompesiesieHue BEPOSITHOCTU 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. Popmyinbl balieca. BepoaTHOCTHBIE MOAENN MEHE K-
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, y4eOHON M 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); yueOHas U METOJIUYecKas
JuTeparypa B OMOIMOTEKE U DIIEKTPOHHOW OMOIMOTEKE By3a; OTBEJCHHOE IS Ca-
MOCTOSITENIbHON pabOThI BpeMsi 3aHSATHUN B KOMITBIOTEPHBIX KJIaccax By3a, BKIHOYAs
paboTy CO ClenUaTu3UpPOBAHHBIM MPOTPAMMHBIM OOecrieueHreM, WH(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 2JICKTPOHHOM OMOJIMOTEYHON CHUCTEME;
paboTta ¢ MarepuajaMu TEKYILIEro KOHTPOJ U
MOJITOTOBKA K MPOMEXKYTOUHOM aTTeCTallu

Tewma 2. Tuddepennnansuoe npopaboTka ydeOHOTro maTepuana (1Mo KOHCIEK-
UCYHCIICHHE (PYHKITUI OTHON TaM JICKIIUNA, y4eOHOW M HAy4YHOW JIUTEpPaType);
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 JIeKIuH, y4eOHOW W Hay4dHOH JIMTEeparype);
paboTa B 3JIEKTPOHHOM OMOJIMOTEYHON CHCTEME;
paboTa ¢ MarepuagaMu TEKYIIEro KOHTPOJSA U
MMOATOTOBKA K MPOMEKYTOYHON aTTECTAIIUU

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

mpopaboTka ydeOHOTO MaTepuaia (M0 KOHCIEK-
TaM JIEKUWH, Y4eOHOW W HAay4YHOHW 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, yueOHOW W Hay4dHOM JHTEeparype);
paboTa B JIEKTPOHHON OMOIMOTEUHOMN cUCTEME;
paboTa ¢ MarepualiaMH TEKYIEro KOHTPOJIA U
MMOATOTOBKA K MPOMEKYTOYHON aTTECTAITUU

Tema 6. {udpepenunanbupie
YpaBHEHUH.

npopaboTka ydeOHOro marepuana (1o KOHCIEK-
TaM JIEKUUH, Y4eOHOW U HAy4yHOH JIMTEpaType);
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 OMOIMOTEUHON CHUCTEME;
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 OMOTMOTEUHOUN CHUCTEME;
paboTa ¢ MarepuajiaMH TEKYIIEro KOHTPOJIS U
MOJITOTOBKA K MMPOMEKYTOUYHOMN 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 ¢ MarepwalaMu TEKYIIETO KOHTPOJS 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 3JIEKTPOHHOU OMOIMOTEYHON CHUCTEME;
paboTa ¢ MarepwalaMu TEKYIIETO KOHTPOIS U
TIOJITOTOBKA K MMPOMEKYTOYHOHN 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;

— oOs3aTenbHas nHGOpMaIMs A7 Ipe3eHTaluU: TeMa, (GaMuIus 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 BBICTYIUICHHUE: JIIOJIU OOJIBIIIE TOBEPSIIOT TOMY, UTO OHU MOTYT YHECTH
c coOoM, YeM HcUe3aroluM H300paKeHHUSIM, CJI0Ba W CIalIbl 3a0bIBAIOTCS, a pa3-
JIaTOYHBIA MaTepUal OCTAETCSl MOCTOSHHBIM OCSI3a€MbIM HallOMUHAHUEM; pasjia-
TOYHBIN MaTepUall BAXKHO pa3jiaBaTh B KOHIIE NMPE3CHTAIIMN; Pa31aTOUYHBIN MaTepH-
aJbl TOJDKHBI OTJIMYATHCS OT CIAiA0B, TOKHBI OBITH Oosiee HHGOPMATHBHBIMHU.

Jlokmaz, corjacHO TOJIKOBOMY CJIOBapro pycckoro s3eika J[.H. Ymrakosa:
«... cooOIIeHne MO 3aJaHHOM TEeMe, C IEJIbI0 BHECTU 3HAHUS U3 JTOTOTHUTEIILHON
JUTEpaTypbl, CHUCTEMATU3UPOBATh MATEPUJI, MPOWLIIOCTPUPOBATH MPUMEPAMH,
pa3BUBaTh HABBIKM CAMOCTOSTEIHLHOM pabOThl ¢ HAYYHOU JUTEpaTypoOi, MO3HABA-
TEJIbHBIA UHTEPEC K HAYYHOMY MO3HAHUIOY.

Tema nokiiaga J0JKHA OBITH COTJIACOBaHHA C MpEnojaBaTesieM U COOTBET-
CTBOBaTh TeMe YueOHOro 3aHsATHs. MaTepualibl MpU €ro MoJAroToBKe, JOJKHBI CO-
OTBETCTBOBATh HAYYHO-METOJAMYECKUM TpeOOBAHUSIM By3a U ObITh YKa3aHbI B JI0-
kiajne. Heo6xomumo coOmro1aTh perjaaMeHT, OTOBOPEHHBIM MU MOJYyYCHUHN 3aj1a-
Hus. Mnmroctpanuu 10KHBI OBITH IOCTaTOYHBIMHU, HO HE upe3MepHbIMU. PaboTa
CTyJICHTa HaJ JOKJIaJ0M-TIPE3CHTAIlMel BKIIFOYAeT OTpadaTKy yMEHHsI CaMOCTOsI-
TEJIbHO 0000IIaTh MaTepHal M JeiaTh BBIBOJBI B 3aKIIIOYCHUE, YMEHUS OPHUCHTH-
pOBaThCAd B Marepuayiec M OTBEYaTh Ha JOMOJHUTEIbHBIE BOIPOCH CIIYIIATENECH,
0TpabOTKY HaBBIKOB OPATOPCTBA, YMECHUS ITPOBOJIUTH JUCITYT.

JIOKJIaTUMKN JTOJKHBI 3HATh U YMETh:

— Cco00IIaTh HOBYIO MH(OPMAIIHIO; UCTIOIB30BaTh TEXHUYECKHUE CPEICTBA;

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

— YETKO BBITIOJIHITH YCTAHOBJICHHBIN periiaMent (He 6omee 10 MunyT);

— UMETb NMPEJICTABICHUE O KOMITO3UITMOHHOM CTPYKTYpe JOKJIaaa U Jp.

CtpyKTypa BBICTYIJICHUS

Bcerymienne momoraer o6ecreunTh ycneX BBICTYIICHUS 10 JII000M TeMaTu-
Ke. BeryreHne 10KHO cojep)kaTh: Ha3BaHHUE, COOOIEHHE OCHOBHOM HJIeH, CO-
BPEMEHHYIO OIIEHKY MpeaMeTa U3JI0KECHUS, KpaTKoe MEepeunciieHue paccMaTprBa-
€MBIX BOIIPOCOB, JKUBYIO MHTEPECHYIO (OPMY U3JIOKEHUS, aKIICHTUPOBAHUE 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 caMOCTOSTEIHHON paOOThl BKIFOYAET TP OCHOBHBIX ATama: Moj-
TOTOBUTENBHBIII WU OPUEHTUPOBOYHBIN, MCIOJIHUTEIBHBII W KOHTPOJBHO-
JIMarHOCTUYECKUIl. B paMKax yKa3aHHBIX 3TAllOB MOCJEI0BATEIBHO BBIOIHSIIOTCS
clIeyIolre y4eOHble IEHCTBUS: aHAJIM3 y4eOHOro 3aJjaHusl U CPOKOB €r0 BBIINOJI-
HEHUs, TIOUCK CIIOCOOOB U CPEJICTB €ro BBHIMOJHEHUS; TUIAHUPOBAHUE X014 BBITIOJI-
HEHUS 3aJ]aHusl U IPOTHO3MPOBAHUE BO3MOKHBIX 3aTPyIHEHUM, IPOBEPKA, OLICHKA
Y CaMOOLIEHKa IMOJYYEHHBIX Pe3ysibTaToB. CTPYKTYypy CaMOCTOATEIbHON pabOoThI
CTYJICHTBhI HE TOJIbKO JOJDKHBI 3HATh, HO U MPUMEHATHh 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 3a/1a4aM U BUJAM BBITIOJIHSAEMBIX JEHCTBUI.

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 »Tom stamne He TpeOyeTcst mpuiiaraTh yCWINS JIJIsl 3ay4MBaHUS YET0-JT1H00.
O06o03peBaeTcst BeCh yueOHBIN TPEeAMET, HO MPOMYCKAIOTCS HE TOJIBKO TOJIPOOHO-
CTH, a Aaxke Oobllas 4acTh TekcTa. [Ipoliecc n3ydyeHus HaUMHAETCsl 0O3HAKOMJIe-
HHUEM CO CTPYKTypou ydeOHoro matepuana. OHa aHaIM3UPYETCsS Ha MPOTIKEHUU
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 YCUJIIMWA ISl 3allOMHUHAHUS YBUJICHHOTO W MPOYUTAHHOTO,
HO IBITAThCSI COMOCTABUTh €r0 C TEM, YTO YK€ 3HAKOMO, M TIOHATH €ro cmbici. Ec-
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JY HE MOJIy4YWJIOCh, TO, HE 3aJE€PKUBASICH, HY>KHO UATH Aanbuie. Ilocne Toro kak
BBIIMCAHBI TEPMUHBI U ONPEJEICHUS, CIEAYET MPOJIMCTAaTh YYEOHMK €llle 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 YIIyOJssICh B TLIATENIbHBIN pa300p, OCHOBHOE BHUMAaHUE
YACIISSA TEOPETUYECKON YaCTU MaTepralla.

Ha sTom 3Tane BeIMOIHAETCS, OErJI0€ CKBO3HOE YTEHUE BCE TEOPETHUECKOM
4acTh y4eOHOTO MaTepuala, YToObl BBISIBUTH U MOHSATH OCHOBHBIE KATETOPUH, B3a-
MMOCBSI3M MEXAy HUMH. J[JIg BBITOJIHEHUS MOCTABICHHOM 3aJa4M CTyAEHTaM 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 3a OCHOBHBIM CMBICIIOM, COJAEP’KaHUEM TEKCTa. beIcTpo
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 HEMOHATHBIE MECTA TPEX CTEIIEHEU CIIOKHOCTH.

K nepBoii cTeneHu cioKHOCTH OTHOCST MaTepuall, KOTOPhIM MOKHO MOHATH
IIPU CaMOCTOSITENIbHOM pa300pe, TaK Kak UMEETCs] JOCTATOYHO HH(POPMALIMK B TON
K€ riaBe. BTOpyro CTeneHb CIIOKHOCTU MPEICTABISET MATEPUAN, KOTOPBIA TOXKE
MO>KHO TOHSITh CAMOCTOSITENBHO, HO JJISI ATOTO HYXHO O0OpalaThCsi U K JIPYyTruM
riaBaM ydyeOHuKa. K TpeTbell CTeneHH CIOXHOCTH OTHOCUTCS Marepual, 3acTaB-
JSIOLIMNA CTYJ€HTa 0OpaTUTHCS K APYrOMY HUCTOYHHUKY WJIM K MPENOoIaBaTelto, Mo-
CKOJIbKY MH(MOpPMALIMH, HalIEHHON B yUeOHUKE, EMy 0Ka3ajoCh MaJio.

3-tuii stan. MenjieHHOe YTEHHWE W pa300p HESCHBIX BOMPOCOB. 3ajaya:
pa3o0paThCs B CIOKHOM, MaTepuase, 0OpaTUTh BHUMAHUE Ha B3aUMOCBSI3U MEX-
Iy HOHATUAMMU. [Ipy 3TOM BBINOJIHAKOTCA CIEAYIOIINE TEUCTBUA:

MeasieHHOE YTeHHE BCEro yueOHHMKAa U pa300p HEMOHSATHBIX BOIIPOCOB MeEp-
BOIl creneHu cinokHOCTU. [Ipu HEoOX0MMOCTH MOJIB30BATHCS KapaHJalIloM U 0y-
Marou. Yurars BCe, HUYETO HE MPOMYCKasl.

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

JIns HaxoXAEHUs OTBETOB HAa HEMOHSTHBIE BOIPOCHI TPETHEH CTENEHU
CJIOKHOCTH OOpATUTHCS K JOTIOTHUTEIBHON JTUTEPATYPE UK K MPENOIaBaTEIIO.

CamocrosTenbHas paboTa Ha JEKIUH

Crnyiianue M 3anuch JEKUUNA — CIOXKHBIA BUJ By30BCKOUM ayIUTOPHOU pado-
Tbl. BHUMaTenpHOE CilyllaHWE€ M KOHCIEKTUPOBAHWE JIEKUWK MNPEANOJaracT HH-
TEHCUBHYIO YMCTBEHHYIO IEATEIBHOCTb CTyJIeHTa. KpaTkue 3amucu JIEKUHW, UX
KOHCIIEKTUPOBAaHME MOMOTaeT YCBOUTH y4eOHbIM marepuan. Koncnekrt sBisercs
IIOJIE3HBIM TOT/A, KOTJA 3aIIMCAHO CaMO€ CYIIECTBEHHOE, OCHOBHOE U CIIEJIAHO 3TO
CaMHM CTYJI€HTOM.
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He Hago cTtpeMuthbces 3anmucarh JOCIOBHO BCIO JIEKIHIO. Takoe «KOHCHEK-
TUPOBAHUE» MPUHOCUT OOJIbILIE BpeJa, YEM IOJIb3bl. 3alUCh JIEKIUH PEKOMEHTY-
€TCsl BECTU 0 BO3MOXHOCTH COOCTBEHHBIMHU (popmynupoBkamu. XKenaTeiabHO 3a-
MIUCh OCYIIECTBIISATh HA OJTHOM CTpaHHUIIE, a CIACAYIONIYIO OCTaBIATh JJIsl TPOpadboT-
KM y4eOHOTro MaTtepuaia CaMOCTOSITEIbHO B IOMAITHUX YCIOBUSIX.

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, GopMynbpl U JAPYroe ClaeAyeT COMPOBOXIATh 3aMEUAHUSIMH «BaKHOY,
«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 JICKIUHU.

[lenecooOpa3no pazpaboTath COOCTBEHHYIO «MapKorpaduio» (3HaYKu, CUM-
BOJIBI), COKpallleHusi cioB. He numHuM OyneT W M3ydeHHe OCHOB CTeHorpaduu.
PaboTas Hajg KOHCIEKTOM JIEKIIMA, BCerJa HE0OXOAUMO HCIIONIb30BATh HE TOJIBKO
y4e€OHUK, HO U Ty JIUTEPATYpPY, KOTOPYIO JIOMOJHUTEIHLHO PEKOMEHAOBAI 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 n MaTemMaTHKa 1)1 FOPUCTOB : YICOHHK IS CTYICHTOB 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 u3n. — 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-MENEKOMMYHUKAYUOHHOL Ccemu
"Unmepnem", neobxooumvle 0151 0C80eHUs OUCYUNTUHBL
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DNeKTPOHHO-O0MOIMOTeYHAs cUCTEMA! 1o apoJIIo. URL:
http://www.iprbookshop.ru/ [IpexycMoTpeH pexum aJist cIabOBUISIIIHX.

Jluyensuonnoe u c60000HO pacnpocmpansemoe nPpocpammHoe obecneyetue,
8 M.4. OMmewecmeeHHo20 NPoU3B00CMeEd, COBPeMeHHble NPopeccuoHaIbHble 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 TopTa "T"apaHT-
O6pazoBanue" https://edu.garant.ru/ (moctynm cBoOOJHBIN) (CBOOOAHO pacmpo-
CTPaHSIEMOE);

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

— Scopus — enuHas 0a3a JAaHHBIX PELEH3UPYEMON HAYYHOU JUTEpaTypHl.
WWW.scopus.com (J0CTyI CBOOOHBIN);

— OTKpBITHIE 0a3bl JTAHHBIX Munduna Poccun
https://www.minfin.ru/ru/opendata/ (cB0OOOHO 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 UCHUITHHE

— OIIK-6. CriocobeH moHMMAaTh MPUHITUITEI PAOOTHI COBPEMEHHBIX WH()OP-
MaIlMOHHBIX TEXHOJOTUH W KCIOJL30BaTh WX IS PEIICHUs 3amad mpodeccro-
HAJIbHOM JI€SATEIIbHOCTH.

4.2 OueHOYHBbIE CPeACTBA JJIsl MPOBEIeHUA TEKyLero KOHTPOJIA 0CBoe-
HHUS JUCHHUILIHHBI

Bonpocel 0na camokoumponsa u noo2omoeKku K meKyuiemy KOHMmpOJIo
Memooom onpoca

Onpoc nNpou3BOAUTCS IO pe3yibTaTaM BBINOJHEHUS 3aJaHAN. 3ajaHus I
TEKYIIET0 KOHTPOJSA M YKA3aHHS II0 UX BBIIOJHEHHUIO MPEICTABICHBI B MPUIIOKE-
HuAX Nel u Ne 2 x paboueit nporpamMme TUCHUTLITUHBI

3a0anua no KOHMPOALHOU padome 0711 MeKyuie20 KOHmMpOoas, yKa3aHus
no ee 6bINOJIHEHUI0

3agaHue Mo KOHTPOJILHOM paboTe M yKa3aHHs [0 €€ BBIMOJHEHUIO TMPE.I-
cTaBJeHbl B puiiokeHnu Ne3 k paboueil mporpamMmmMme JUCHUIIINHBIL.

4.3 OueHo4YHbIE CPeACTBA MPOMEKYTOYHON aTTECTAIMHU JJIsl OLlEeHUBA-
HHsI YPOBHSI (JOPMHUPOBAHUSA KOMIIETEHIM, COOTHECEHHOT0 C MJIAHUPYEMbIMH
pe3yJbTaTaMu 00y4eHHUsl MO JUCHUIJINHE:

Yacts 1.

Ilo KOMIIOHEHTEe KOMIIEeTEeHUNH «3HATH)

1. HetictBurenphblie uncna. CoiictBa monynst. @ynkuus. CriocoObl 3aaHus
¢bynkund. OCHOBHBIE TOHATHS, TEOPETUYECKUE TMOJOXKEHHS W METOIbl aHalln3a
(YHKIMOHATIBHBIX 3aBUCUMOCTEH.

2. Ilpenen ¢pyukuuu. Teopembl 00 €IMHCTBEHHOCTH TIpejeiia U JOKaTIbHOU
OTrpaHUYEeHHOCTU (DYHKIIMH, UMEIOIIEeH nmpeaen.

3. JIBa 3aMeUaTeNbHbIX IIPeaea.

4. IlponsBogHasa. ['eomerpuyeckuii cMbIcn npou3BoAHOM. I[IpumeHeHne B
MEHEIKMEHTE.
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5. IlpousBonaHbIE CIOXKHOW, OOpATHOW, MapaMETPUUYECKH 3aJaHHON (yHK-
LAH.

6. Tabnuiia mpou3BOAHBIX.

7. Auddepenunan yukiuu. [IpaBuna BEIYUCICHUS.

8. Teopemsl depma, Posns, Jlarpanxka.

9. [IpusHaku Bo3pacTaHusi U yObIBaHUS (DYHKIUU.

10. Touku sxcTpemyma. Heo6xoaumoe U 10CTaTOYHOE YCIIOBUS CYIIECTBO-
BaHMA SKCTpeMmyMa. [IpritoxkeHnss B MEHEIKMEHTE.

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

12. AcumnroTsl Tpaduka GyHKIUH.

13. YacTHble mpoM3BOJHBIE (PYHKIIMM MHOTMX NEpPEMEHHBIX. TeopeMa o
CMEMIaHHBIX POU3BOHBIX. [luddepenmmarn.

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

JlocTaTOYHbIE YCIOBUS DKCTPEMYyMa.

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

16. HTErpUpOBaHnEe MO 4YacTAM. 3aMEHA MEPEMEHHBIX B HEOIPEIEICHHOM
UHTErpae.

17. NUaTerpupoBanue ApoOHO-pAIMOHAIBHBIX (PYHKITUH.

18. Omnpenenennslid uHTErpas. OnpeneneHue, TeOMETPUYECKUH CMBICH,
CBONCTBA.

19. Teopema 00 uHTErpajie ¢ MEPEeMEHHbIM BEepXHUM mpeaesioM. Dopmyna
Herotona-Jleitonuna.

20.1nTerpupoBanmne mo 4acTaM, 3aMEHA IIEPEMEHHBIX B ONPENCICHHOM HH-
terpane. [Ipuioxenns B MEHEIKMEHTE.

21. Tlpunoxxenusi onpenenaeHHoro uurerpana. [nuna kpusoit. O0beM Tena
BpalICHUS.

22. Yucnossie psaabl. OcHOBHbIE MOHATHS. CBOMCTBA PSAIOB.

23. Heobxoaumpiii ipu3HaKk cxoaumoctu psaa. Criencreue, mpumepsl. [ 'eo-
METpUYEeCKas IIPOrpecCus.

24. 1lpu3HaKku CpaBHEHHS 3HAKOTIOCTOSIHHBIX PSIOB.

25. Ilpuznaku Jlamamo6epa u Korm.

26. Ilpusnak Jleitouuna. Cneacraue.

27. quddepenunanbuble ypaBHEHUs IepBoro nopsjaka. IloHstus yactHoro
1 OOLIEro pelieHnid, mocTaHoBKa 3a1ayn Komu.

28. YpaBHEHUS C pa3ICIISIOMIUMUC IEPEMEHHBIMH.

29. JIuHeliHBIE W OJHOPOJHBIC YpaBHEHHUs IEPBOTO MOpsAAKa. YpaBHEHUE
bepnyum.

30. Jluneitasie muddepeHnnanbHble YpaBHEHUSI C MOCTOSSHHBIMU KO3 du-
UEHTaMH. XapaKTepucTuueckoe ypaBHeHue. CTpyKTypa OOIIero peleHus.

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

2. Chopmynupyiite Teopembl 00 €AMHCTBEHHOCTH IMpejesia U JIOKaJIbHOU
OTPaHUYECHHOCTU (DYHKIIMH, UMEIOIICH mpeien.

3. PackpoiiTe nBa 3ameyaTeIbHbIX Npeaea.

4. IIpoaHaIU3UPYHUTE T€OMETPUUYECKUN CMBICI IPOU3BOJIHOM.

5. AHanu3 npou3BOHON MapaMeTPUUECKH 3aaHHON (PYHKIIHH.

6. OnumuTe TadaUIy MPOU3BOIHBIX.

7. llpoananusupyire auddepentman Gynkuu. KakoBbel mpaBuia €ro BbI-
YUCJICHUS.

8. Chopmymupyiite Teopemsr Depma, Pos, Jlarpamka.

9. PackpoiiTe npu3HaKu BO3pACTAHUS U YObIBaHUS (PYHKLIUH.

10. Chopmynupyiite HE0OXOOUMOE U JIOCTATOYHOE YCIIOBHUS CYILIECTBOBA-
HUs SKcTpeMyma. [IpuBeaure npuMepsl NPUWIOKEHUS B MEHEDKMEHTE.

11. JlaiiTe onpeneneHre CBONCTBA BBIYKIOCTh BBEPX U BHU3 JUISI (DYHKIIHU.

12. Onummre acuMnToThl rpadrka QyHKIUH.

13. Chopmynupyiite TEOpEMY O CMEIIAHHBIX POU3BOIHBIX.

14. ITpuBeaute HeoOXxoquMble yciaoBus akcTpemyma OHII.

15. IlpuBeauTe TaOIUIYy MPOCTEHIIIUX UHTETPATIOB.

16. IIpoananu3upyiiTe 3aMeHy IEPEMEHHBIX B HEONPEAEICHHOM UHTETpAJIE.

17. OnummTe UHTErpUPOBAHKE TPOOHO-PALMOHATIBHBIX (DYHKIIHMA.

18. ChopMynupyiiTe reoMeTpHUUECKHUI CMBICI ONPENEICHHOIO HHTETpaa.

19. IlpuBeaute Qopmyny HproTona-JIeiiOHuIa. MeTonbl NpUHATHS pele-
HUM B yIPaBJICHUH ONEPALMOHHON (MMPOU3BOJACTBEHHOMN) NESITEIbHOCTHIO OPraHU-
3aIui.

20.Chopmynupyiite 0COOCHHOCTH MHTETPUPOBAHMS IO YACTAM M 3aMCHBI
IIEPEMEHHBIX B ONpEIAEICHHOM HHTerpaie. llpuBeaure NMpuIIOKEHUS B MEHEIK-
MEHTE.

21. OnummTe NpUIOKEHHS ONPEIETIEHHOr0 HHTErpara.

22. ITpuBeauTe OCHOBHBIE CBOMCTBA YMCIOBBIX PSIO0B.

23. ChopmynupyiiTe HEOOXOMMBIN TPU3HAK CXOJIUMOCTH PsJia.

24. IIpuBeauTe NpU3HAKA CPABHEHHS 3HAKOIIOCTOSIHHBIX PSAIOB.

25. llpuseaute npusHaku {anambepa u Komu.

26. [Ipoananusupyiite npusHak JleiOHuIA.

277. PackpoiTe NOHSITHE YaCTHOTO U OOIIEro PeIIeHHH.

28. AHanu3 ypaBHEHUS C PA3ICIAIOMIMMUCS IEPEMEHHBIMU.

29. AHanu3 TUHEWHBIX U OJHOPOJHBIX YPABHEHUN IEPBOTO NOPSIKA.

30. ITpuBeauTe npumep JUHEHHOro AUQGEepEeHIMaTBLHOTO YPaBHEHUS C T0-
CTOSIHHBIMU KOd(DPHUITUEHTaAMHU.

IIo komnoHeHTe KOMIIeTeHUMH «BJiaieTh HABBIKAMID)
1. Yucno b HaszpiBaeTcs npeaeaoM QPyHKIUU y = f(X) MpU X CTpeMSIIEMCS K
a (b = lim f(x)), ecau Mo x—a M0OOMY KaK yroJHO MajoMy duciy € > (0 MOXKHO
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yKa3zaTh Takoe 9ucio 0 > 0 , 9To ajis BCeX 3HAYCHHH X, YIOBICTBOPSIONINX HEpa-
BeHCTBY 0 < [x—a| <O, BBIIOIHSIETCS HEPABEHCTBO

Dlr@=-b<e 5 lr@-H>e 5 [fm-t=c

2. Jnsa cyuiecTBOBaHMS TMOHATHUA mpefena PyHKIHMHU CIpaBa HEOOXOAUMO,
9TOOBI (QYHKIMS ObLTA OMpEeIeieHa IPH
l)x<a; 2)x>a; 3)x>a.

3. Jlns cymiecTBOBaHMS MOHSATHS Mpeaenia GYHKIIMH B TOYKE a HEOOX0Iu-
MO, 4TOOBI QyHKIIHS ObLiIa OIIpeieiieHa

1) B TOuKe a M1 HEKOTOPOIl €€ OKPECTHOCTH,

2) B HEKOTOPOU OKPECTHOCTH TOYKH a;

3) B TOUKe a.

4. Yucno b nazpiBaercs npeneiaom pyHkuuu y = f (X) Opu CTpeMIIEHUH X K
+ oo (b = lim f (X)), ecnmi o X—+00 TOOOMY KaK yTOAHO MAJIOMy YHUCITY € >
0 mMoxHO yka3aTph Takoe uncyio N > 0 , 4To jyisl BceX 3HaueHui X > N, BbI-
MIOJIHSIETCS] HEPABEHCTBO

nlr@=t<e o lf0-t>¢. 5 [10-tl=2

5.  JAns cyumiecTBOBaHUSI MOHATHS mpenena (PyHKIUU clieBa HEOOXOAMMO,
4TOOBI (PYHKIMS ObLIa ONpE/eieHa pu
l)x<a; 2)x>a; 3)x<a.

6. YkazaTb BepHYIO (OpMYJy BBIUKCICHUS MPOU3BOJHONW MPOU3BEIICHUS
AByX (yHKUMH (GyHKIMH U = u(X) U vV = V(X) UMEIOT KOHEYHbIE TPOU3BO/I-
HBIC B TOUKE X).

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

7. YKaxuTe MEXaHUYECKHI CMBICI MOHATUS MPOU3BOAHON QyHKIMH y' = f
'(X) , ecn X — BpeMs HEpAaBHOMEPHOTO JBMKEHHUSI TOUKH MO MpsMor y = f
(x) - paccTosiHUE, TPOIAEHHOE TOUKOM OT Havalia JBHKECHUSI.

1) yckopeHHe TOYKM B MOMEHT BPEMEHH X;

2) MTrHOBEHHAas CKOPOCTbh TOYKH B MOMEHT BPEMEHH X;

3) myTb, MPOWJIEHHBIN TOYKOM 3a MPOMEXKYTOK BpEMEHU AX .

8. Omnpenenuth 3HaueHUs Ko3ppuuuenToB A u B nipu ycinoBuu, 4to QpyHK-
U1 HEMPEepPhIBHA.
Ax<0

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

Otget: 1) A=2,B=-6; 2) A=2,B=4; 3) A=0,B=6.
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— cin(y2
9. Haiitu mpou3BoAHyI0 QyHKIUKH. » sin(x” —3)—3x

OTBeT: 1) y' = COS(x2 -3)-3 2) y;: 2x-cosx)—3 3) y’:2X'COS(x2 ~3)-3

_ .3 3x—4
10. HatiTn mpou3BoaHYIO (PYHKITUH. y=x-e
Otser 1) y =Gx%)-e 2) y = —4)'€3x_43) y =3x"-e™ " +x? 3

3x—4

11. ®ynkums z(x; y) Ha3piBaeTcsa AU epeHIMpyeMOoi B TOUKE (Xo- ) , €c-

. ) z (x
I e wacTHble nponssoguble  +(%Y) gy y (%)
1) CyIIECTBYIOT B OKPECTHOCTH ITOM TOUKH;
2) HENPEPBIBHBI B 3TOM TOYKE

12. BpIlUMCINTE CMEIIAHHBIE YaCTHHIC IIPOU3BOAHLIC BTOPOI'0 IIOPpsAAKa

2 3
(YHKLMHI ABYX MepeMeHHbIX, 2 =% +20° +4

1 Z,, =2, =2+6y 2) z,=2,=6y 3) z, =2, =6xy

13. YacTHbIM nipuparnieHueM GyHKIHUH Z(X; Y) 10 IEPEMEHHON Yy Ha3bIBAE€TCs
BEJIMYUHA

D) zx+tAy+tAY)—z(x;y);  2) z(xHAXy)—z(x;y);  3) z(y+tAy)—z(X;y).
14. Ecnu ¢ynkuus z(X; y) ompeneieHa B HEKOTOPOW OKPECTHOCTH TOYKHU
(x93 0) B KOTOPO¥ Z;C(XanO)ZO " Zy(xo,y0)=0 , M KpOME TOrO,
A=z, (X4, 7)" Z;y(xmyo) + Z:cy(xmyo)' Z;x(xoayo) =0,T 0

1) B Touke (%0370 CYILIECTBYET AKCTpEMYM PYHKUUU Z(X; Y) ;

2) B TOUKE (%0370 sKkcTpeMyma GyHKIMH Z(X; Y) HET;

g
3) nna noKa3aTelbcTBa CYUIECTBOBAHUS SKCTPEMYyMA B TOUKE (%) HYKHBI
JOIIOJTHUTEIIBHBIE UCCIIEIOBAHUS.

15. BpIlUHMCIUTH CMENIAHHBIE YACTHBIE MPOU3BOAHBIE BTOPOrO MOPAJKA

2
(GyHKIMY ABYX TepeMeHHbIX. z=4y—5x Y 43
1) Z,=Z, =—10x; 2) z, =2z, =—10y 3)ny =z, =—10xy,

b

16. IIpou3BoauTENBLHOCTD TpyJa OpUragbl pabouux OIEHeHa MEHEIKEPOM B
BUJIC

W=- 5 t3 +15t2 +100t+50 ,rne 0<t< 12 pabouee BpeMs B Hacax.

6 2
Boraucnuts npenenbHyr0 Nporu3BOIUTEILHOCTh TPY/Ia B MEPBHIN Yac padOThI
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1) 117,5
2) 162,5
3)112,5
Hcrnonb3oBaTh MaTeMaTUUYECKUE METOAbI MPUHATHS PEIICHUM B YIIPABICHUU
OMepallMOHHON (MMPOU3BOACTBEHHOI) IEATEIbHOCTHIO OpraHU3AIIM.

17. HaifTi 251acTUYHOCTD 1O CIIPOCY I PYHKIIUM g=(100 -5p)

E (0)=——P
N ,(@) 0,

18. ®ynkuus y = F(x) Ha3biBaeTcs nepBooOpazHor QyHkiuu y = f (X) Ha
MIPOMEXKYTKE X, €CIIN B KAXKJO0M TOUKE ITOTO IPOMEXKYTKA
1) [F(x)dx=f(x); 2)F'(x)=1f(x); 3)F(x)=f(x)+C.

19. ®opmyia HHTETPUPOBAHHUS IO YACTSIM UMEET BU

l)fudv=uv—fvdu; 2) u_[dv =uv— v.[du . 3) J.udv = J.udx—jvdx.

20. MHaTEerpanoM ¢ nmepeMeHHbIM BEPXHUM IPEIEIIOM HA3bIBACTCS MHTETPAI
BHJIA

D(x) = f f()dt
1) ! xXe [a;b] 2)

jf(x)dx = ]g]it}) r f(x)dx

ojzf(x)abc = blirgaj f(x)dx
a p 3)

n—1

R A X
21.Cymma 2 3 4 n+l Ha3bIBaCTCS

1) 4uncIoBOM TOCIENOBATENBHOCTHIO; 2) (YHKIIMOHATIBHBIM PSiIOM 3) YuC-

JIOBBIM PAOOM;

22. Psp Ha3pIiBaeTCs CXOIAIIUMCS YCIOBHO, €CIIU

a) caM psJl CXOTUTCS, a P U3 aOCOJIFOTHBIX 3HAYCHHH €ro 4JICHOB Pacxo-
JTATCS,

B) Pl CXOJUTCS TOJBKO MPU HEKOTOPHIX YCIOBUSIX;

C) psIA CXOAUTCS TOJBKO C HEKOTOPOTO HOMEpa N.

23. OO0nacThiO CXOIUMOCTH CTEIIEHHOT'O PsiJia Ha3bIBAETCS
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a
1) coBokymHOCTh KOA()(PHUIIMEHTOB ~ " MPU KOTOPBIX PSAJ CXOAUTCS; 2) CO-
BOKYITHOCTh 3HAUYE€HUW MEPEMEHHOM X IPU KOTOPBIX Psii CXOAMUTCS; 3) COBO-
KYITHOCTb YCIIOBHUI MPU KOTOPBIX P CXOIUTCS.

24. 3anmaya noucka pemeHus ypaBHeHus F(X, y, y') = 0 mpu H3BECTHBIX

YCIIOBHUAX Y(x0) = o Ha3bIBAETCS
1) muddepenumnansupiM ypaBHeHHeM; 2) 3anadyeit Komu; 3) kpaeBoit 3ana-
Yeu.

25. Jlunerinoe muddepeHmaibHOe YPaBHEHHE BTOPOTO MOPSIKAa C TIOCTO-
SHHBIMH KO3()PHUIIMEeHTaMU UMEET BH/I:

1) Y POy +qy=rx) gy ¥ +py+qy=r(x) 3y ¥ 4y +y=r()

26. 3anmaua noucka pemieHus ypasHenus F(x, y, y', y') = 0 npu u3BECTHBIX
y(x) =y, ¥(x,) =y, Ha3LIBACTCS

1) mudbdepeHnnanbHbBIM YpaBHEHHUEM;

2) 3agaueit Komu;

3)xpaeBoii 3a1aueii;

27. VYkaxute BepHOE 00IIee pelieHne 0AHOPOAHOro auddepeHInanbLHOTo
YpaBHEHUS BTOPOTO TOPSIKA, €CIIM €r0 XapaKTePUCTUUICCKOE ypaBHCHHE

UMEET KOPHH k=1 k=4

1) Y=Ce +Ce™ oy y=Cie™ +Cae’ 3y y=¢"(C oot Ca - sinx)

28. IuddepennpanbHoe ypaBHEHHE HAa3bIBACTCSI OOBIKHOBEHHBIM, €CITH
1) comep>XuT MPOU3BOIHYIO TOJBKO MTEPBOIO MOPSIKA;

2) COIEPKUT TOJIPKO OJIHY ITPOU3BOJIHYIO MOPSJIKA,;

3) comep>KUT MPOU3BOIHYIO (DYHKIIMM TOJIBKO OJHOMN ITEPEMECHHOM.

29. Vkaxute BepHOE o0lllee perieHue oJHOPOAHOrO AuddepeHInaabLHOTO
YpaBHEHUS BTOPOTO TOPSIKA, €CIIM €r0 XapaKTePUCTUUICCKOE ypaBHCHHE

UMEET KOPHH k= k=1

1) y=Ce +Ce" gy y=Ce'+Cxe’ 3y y=€"(Ci o554 *sinx)

30. Yxaxute auddepeHimaibHoe ypaBHEHNE BTOPOTO MOPSIIKA.
1) y+2y=5;

2) x—y"=5y+1;

3) ¥ty my=2x
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YacTs 2.

I1o KOMIIOHEHTEe KOMIIEeTeHIH «3HATHY
1. Matpuiisl. OCHOBHBIE TOHATHS, TEOPETUUECKUE TOJOXKEHUS U METO/IbI pabOTHI €
O0OBEKTaMH JIMHEHHOMN aJireOpBhl.
. Onpenenurenu. CBONCTBA ONPEAETUTENEH.
. CruCcTeMBbl TMHEWHBIX YpaBHECHU. PellleHue CUCTEMBI.
. Metox Kpamepa.
. Merop I'aycca.
. CoOcTBeHHBIE YnCIia U COOCTBEHHBIC BEKTOPA MATPHIIHI.
. MarpuuHbie MO TUHAMUKH ONIEPAIIMOHHON ESITEIbHOCTH OpraHU3alUu.
. BexTopsl. JInHeNHbIE ONepaluy ¢ BEKTOPAMMU.
. bazuc. Koopaunatel Bektopa. KoopauHatsl v auHelHble onepanuu. CraaspHoe
IIPOU3BENECHUE BEKTOPOB.
10. BektopHO€E IpOU3BEICHUE BEKTOPOB.
11. CmemaHHOE TPOU3BEAEHUE BEKTOPOB.
12.Cucrema koopauHat. PaccrosiHne Mexay TOUKaMu. 3aJjaHue JJMHUH Ha MJI0CKO-
ctu. KoopanHaTHOE U mapaMeTpUYECKUe YPAaBHEHUS JIMHUH.
13. KoopanHaTHOE M MapaMeTpUUECKUE YPAaBHEHUS MPSAMOU Ha MJIOCKOCTH. Y paB-
HEHHUE C YIJIOBBIM KOA(DPUITMEHTOM. YpaBHEHUE MIPSMOi, MPOXOIAIIEH yepe3 Be
JTAHHBIE TOYKHU.
14. PacnonokeHue mpsMBIX Ha IUIOCKOCTH. PaccTosiHue OT TOYKM 10 IPSIMOM.
VYros Mex) 1y IPSMBIMH.
15. YpaBHEHME TIOCKOCTM B IPOCTPAHCTBE. PacmoisiokeHne ABYX IUIOCKOCTEM.
Yron Mex1y IIIOCKOCTSIMH.
16. [TonoXUTENBHOE U OTPULIATENBHOE MOJIYIIPOCTPAHCTBA. PaccTosiHUE OT TOYKHM
J10 TUIOCKOCTH.
17. CriocoObI 3a1aHus IPSIMO B TIPOCTPAHCTRBE.
18. B3auMHO€e pacnonokeHue npsMon U MIOCKOCTH B MPOCTPAHCTBE. YTOI MEXKIY
MPSAMOM U THIOCKOCTBIO.
19. PaccTostHue OT TOYKH 10 IPSIMOM.
20. IToustue kBaapuku. [IpuMepsl B MEHEI)KMEHTE.
21. Knaccudukanus xBaapuk. Ciydail, Korjga B ypaBHEHHH OTCYTCTBYET xy .
DopMyJibl CABUTA CUCTEMBI KOOPUHAT.
22. Knaccudukarmus kBaapuk. Ciydail, Korja xy MPUCYTCTBYET B YpaBHEHUHU.
@opMyJibl HOBOPOTA CUCTEMBI KOOP/IUHAT.
23. Dnaunc B KaHOHUYECKON CUCTEME KOOPIMHAT.
24. T'unep6oJia B KAHOHUYECKOW CUCTEME KOOPIUHAT.
25. [Tapabona B KaHOHMYECKOH CHCTEME KOOPIUHAT.
26. CBolicTBa KpUBBIX BTOPOTO MOPSJIKA.
27. KBampuku B mpocTpancTBe. [{lunuuapuyeckre 1 KOHNYECKUE TOBEPXHOCTH.
28. Dmmunconabl. MeTo1 ceueHuid.
29. I'unep6osionpl. MeTo 1 ceueHui.
30. [TapaGonounpl. MeToa ceueHui.

O 00 31O DN K~ WD
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I1o KOMIIOHEHTE KOMIIETEHIMHA «YMEThb»
1. ChopmynupyiTe OCHOBHBIE 3TANbl MPUMEHEHUS MATEMAaTHYECKUX METOJIOB MPH
peIIeHNH 3a/1a4 aHaIM3a 00BEKTOB JIMHEHHOM anreOphl.
2. ITpuBeauTe CBOMCTBA ONIPEACITUTEIICH.
3. OnumuTe CUCTEMBI TUHENHBIX YPABHEHU.
4. Anaim3 metona Kpamepa.
5. Ananus metoga ["aycca.
6. [Ipoananu3upyiite COOCTBEHHBIC YHCIIa U COOCTBEHHBIE BEKTOPA MATPHUIIBI.
7. OnuivTe MaTpUYHbIE MOJIEIU JTUHAMHUKHA ONEPAlMOHHON NEsITEIbHOCTH Opra-
HU3AIUU.
8. IIpoananu3upynTe JTMHEUHBIEC OIIEPALIUNA C BEKTOPAMHU.
9. [aiite onpeneneHue CKaSIpHOTO MPOU3BEICHNS BEKTOPOB.
10. [JaiiTe onpeneneHne BEKTOPHOTO MPOU3BEICHUSA BEKTOPOB.
11. Ta¥iTe onpeneneHre CMEMAHHOIO MPOU3BEAEHNS BEKTOPOB.
12. [IpuBenuTe KOOPAWHATHOE U MAPAMETPUUECKOE YPABHEHUS JIMHUH.
13. 3agaiiTe ypaBHEHUE PSAMOM, MPOXOSIIEH Yepe3 ABE JaHHBIE TOUKHU.
14. AHanu3 pacnoyIOAKEHUS IPSIMBIX HA MIOCKOCTH.
15. I[IpuBenuTe ypaBHEHUE MIIOCKOCTU B POCTPAHCTBE.
16. Onpenenure pacCTOSTHUE OT TOYKHU JO INIOCKOCTH.
17. Ilpoananu3upyite crnocoObl 3a/1aHus MPSIMON B TPOCTPAHCTRBE.
18. Haiinure yroy Mexay npsIMOM U IJIOCKOCTBIO.
19. AHanu3 paccTOsIHUA OT TOYKH A0 MPSAMOM.
20. OnummTe NOHATHE KBAAPUKNA. AHAIN3 NPUMEPOB IPUMEHEHHS B MEHEKMEH-
Te.
21. IlpuBeaute kiaccupuKaIuio KBaJIpuK.
22. Ilpoananu3upyire citydail, KOrjaa xy IpUCyTCTBYET B YPAaBHCHUH.
23. AHanu3 sMnca B KaHOHUYECKON CHUCTEME KOOpIMHAT.
24. Ananu3 runepOoJibl B KAHOHUYECKON CUCTEME KOOPIUHAT.
25. Ananu3 napaboJibl B KAHOHHYECKOW CUCTeME KOOPAMHAT.
26. IIpuBeauTe cBOMCTBA KPUBBIX BTOPOTO MOPSIAKA.
27. OnumuTe KBaApUKU B MPOCTPAHCTBE.
28. JlaitTe onpeaeneHne IUIUNCOUA.
29. [aiite onpeaeneHue runepooIonia.
30. Ananu3 cBOMCTB mapabosonja.

ITo xoMmnoHeHnTe KoMneTeHM «BJageTr HABbIKAMM)
1. Ykaxxure HyJI€eBYyIO MaTpUIly

0 0 0 2 0 1
1 2 3
2. KBagpatHas MaTpulla Ha3bIBA€TCs BBIPOKIECHHOM, €CITU
1) e€ onpenenuTeNnb paBeH HYIIIO;

2) e€ ompenenuTeNb HE paBeH HYJIIO;
3) e€ paHT paBeH pa3MEPHOCTH MATPUIIBI.
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3. Ykaxure yTBepKJIeHHE, HECOOTBETCTBYIOIEE CBOMCTBAM OIpe-
JeITUTEIS.

1) ecu cTpoka WM CTOJIOCI] ONPENETUTENSI COCTOAT U3 HYJEH, TO
OIPEICIUTENb PABEH HYIIIO;

2) onpenenuTenb, COACpXKAIIUN JBE OJUHAKOBBIE CTPOKH
/cToJIONa, MEHSIET 3HAK;

3) mpu mepecTaHOBKE JBYX CTPOK / CTOJIOIIOB OMpPEACITUTENb ME-
HSET 3HAK.

4. CucreMa, UMemoILas, 10 KpalHEW Mepe, OJTHO PELICHHUE, Ha3bl-
BaeTCs

1) onpenenéHHoil;

2) HeompeIeIEHHOI,

3) COBMECTHOHM.

5. Pemnts cucremy JIMHEWHBIX ypaBHEHUU MeToaoM ["aycca

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

6. BbrunciuTh 3HaYCHUE BRIpaKEeHUs A4—B' -C ,rtoe A=4;

1 2 3 0 1 1 20
A= B = C=
01 2 51 3 45
7. Ykaxute ommbouHoe yreepkaenue. OOparHas marpuna A~
CYILLECTBYET TOTJa U TOJIbKO TOTAa, KOraa
1) onpenenuTens MaTpulle A HE paBeH HYJIIO;

2) paHr MaTpulbl A paBeH pa3MEPHOCTU MaTpPHUIIbL;
3) matpuia A - BBIpOKIECHHAS.

8. YKaXuTe yTBEPKICHUE, HECOOTBETCTBYIOIIEE CBOMCTBAM OIIpe-
JIETTUTEIIA.

1) mpu TpaHCTIOHUPOBAHUH MATPHUIIBI OTIPEICTUTENIb MEHSIET 3HAK;

2) Tpu TEPECTAaHOBKE JBYX CTPOK / CTOJIOIIOB OMpPEACIIUTEIh Me-
HSIET 3HAK;

3) 001muii MHOXKHUTENH CTPOKH / CTOJIOIA MOKHO BBIHOCUTH 32 3HAK
OTIPEJICITUTEIIS.

9. Cucrema, He UMEIOIIAS PELICHUH, HA3bIBAECTCS
1) coBMecTHOM;
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2) HECOBMECTHOW;
3) HeomnpeIenEHHOM.

10. Cucrema oqHOPOAHBIX YPAaBHEHU BCET/ia SIBIISIETCS
1) onpenenéunoit; 2) HeonpeaenEHHON; 3) COBMECTHOM.

11. KBanpartHast MmaTpulia siBJIsieTCS BIPOXKISHHON TOTAa U TOJIHKO
TOT /1A, KOTraa

1) comepxuT TMHEHHO 3aBUCUMBIE CTPOKH / CTOIOLIBI;

2) HE COACPIKUT JIMHEHHO 3aBUCUMBIC CTPOKH / CTOJIOITHI;

3) paHr MaTpuIibl paBEH Pa3MEPHOCTH MATPHUIIBI.

12. Ykaxute sneMeHTapHOE IpeoOpa3oBaHUEe, HE MPUBOSIIEE K
SKBUBAJICHTHOW CHCTEME YPABHEHHIA.

1) mpubaBieHre kK 0OEMM YacTSIM OJIHOTO ypaBHEHHUS COOTBET-
CTBEHHO O0EMX 4YacTeill JPyroro ypaBHEHHS, YMHOXEHHBIX Ha JH000e
JNEUCTBUTEIBHOE YHCIIO;

2) yMHOXXE€HHE OOEWX 4YacTed OJHOTO0 ypaBHEHHUS HAa COOTBET-
CTBYIOIIME YaCTU JIPYroro ypaBHEHHS, YMHOXEHHBIE Ha Jto0oe Jaeil-
CTBUTEIIBHOE YHUCJIO;

3) nepecTaHOBKAa YpaBHEHUH UJIU CIaracéMbIX B YpaBHCHUSIX.

13. IIpeanpustue BbIIyCKAE€T TPU BUAA NpoAyKuuu P,,P,,P; B KOIUYECTBE

15,25,40 mryk, peamusyemsix 1o neHam 30,40,50 nen,en cooTBETCTBEHHO. MeHe-
JUKEpY TpeOyeTcs ONpeAesIUTh BBIPYUKY MPEANPUATUS OT peaiu3alii TPOIyKIUN
Y €€ U3MEHCHHE NMPU U3MEHEHUH LIEH NpoayKiuu P, P,, P, COOTBETCTBEHHO Ha +35,
-3, +2 nen.en. Mcnons3yiTe METOIBI IPUHATHS PEILICHUN B MEHEIKMEHTE

14. Vkaxure (Gopmyly CKaasIpHOrO IPOM3BEICHHUS BEKTOPOB d(a,;a,) W

b(b:b,)ab, +ab,; 2) L+ 3) fla-b) ~(a, -5,
x y

15. 3Hak npoeknuu BEKTOpa Ha OCh 3aBUCUT

1) OT nTUHBI BEKTOPA;

2) 3aBUCHUT OT HAINPABJIEHUS BEKTOPA;

3) He 3aBHCHUT OT JJIMHBI U HAMPABIICHUS BEKTOPA.

16. OnpenenuTs, SIBASIOTCS JIM BEKTOPHI JIMHEHHO 3aBUCUMBIMU d
(1;:2:1); 6 (3;:-1,2) 5

¢ (2;-3;1)

l)ma; 2)ner; 3) He 3HAIO.

17. Beipaxkenwue |a|- ‘I;‘ -cosdb
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1) ckansipHoe MpOU3BEICHUE BEKTOPOB;
2) BEKTOPHOE NIPOU3BEACHUE BEKTOPOB;
3) cMelaHHOE MPOU3BEICHUE BEKTOPOB.

18. Vkaxure ¢(opMyily BBIUMCICHHS HANpPaBISAIOLIET0 KOCHHYCA
BEKTOpA a(a, a,).
a. -a a +a

~—;  2) cosa=——>-; 3) cosazaj.
g Ial a

19. Ecim cyiiecTByeT HEHYJIEBOM BEKTOP X TAKOM, YTO BBIIOJIHS-
€TCSl PABEHCTBO AX =AX TO YMCIIO A Ha3bIBAETCS

1) xapakTepUCTUYECKUM 3HAYCHUEM MATPUIILI A;

2) cOOCTBEHHBIM 3HAUEHUEM MATPULIBI A;

3) eIMHUYHBIM 3HAYEHHUEM MaTpPUILLI A.

X

1) cosa=

20. BekTop OM , BBIXOIAIIUM U3 Hadajda KOOPAWHAT M 3aKaHUYU-
BaroIuics B Touke M, Ha3bIBaeTCs

1) opT BekKTOpOM TOUKH M;

2) HaIPaBJISIOIIMM BEKTOPOM TOUKH M;

3) paguyc-BeKTOpOM TOUKHU M.

21. YkaxuTre BBIpAKECHHE, HE SBISIOLIEECS CBOMCTBOM CKaJISPHO-
r'0 NPOU3BEICHHUS BEKTOPOB.

)ab=b-a

2) Ma-b)y=2b-2a

3) a-(b+¢)=a-b+a-c

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

Hanwucate ypaBHEeHUE TPsAMOM, NPOXOAsIIEeH yepe3 A, napauiesnb-
Ho ctopoHe BC. 1) 11x—y+62=0;2)1lx—py+5=0;3)11x+y—70
=0.

23. Jan otpe3ok AB c xonnamu A(-3;2), B(-1;4). Hanucats ypas-
HEHHUE TPSMOM, COSAUHSIOMIEH CepeIuHy OTpe3Ka C HadyalioM KOOpAH-
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 ypaBHEHHMU {

MEpPHOM MPOCTPAHCTBE
34



1) ypaBHEeHME TIPSIMOI;
2) ypaBHEHHUE TIOCKOCTH;
3) ypaBHEHUS ABYX MJIOCKOCTEM.

25. Ykaxure reoMeTpudeckuil cmbicn koadgduunentos A, B, C B
oO1eM ypaBHeHHH 110cKOCTH. Bektrop N(4,B,C)

1) nexxut Ha nNpsSAMOM MEPIEHIUKYIISIPHOM IITOCKOCTH;

2) JIeKUT HA MPSIMON NapaJIeIbHON MJI0OCKOCTH;

3) NPUHAIIEKUT TIIOCKOCTH.

26. YKaxuTe KaHOHUYECKOE ypaBHEHHUE MapadoIb.
1) »* =2px;

2) y=2px’;

3) y=2px.

27. YKaxuTe KaHOHUYECKOE YpaBHEHHUE TUIIEPOOITHI.
X
1) —+ Y ;
a b
2

2
y) A
)a2 b2

x2 yZ
3) H-toe

28. VkaxuTte 00Ul BU ypaBHEHHE JIMHUN BTOPOTO MOPSIKA.
1) Ax* + Bxy +Cy* + Dyz + Ez° + Fxz + G =0

2) Ax’ +Bxy+Cy’ + Dx+Ey+ F =0

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

29. YcTaHOBUTDH, KaKasi JIMHUS ONPEAEISIETCS TaHHBbIM ypaBHeHueM. Halitu
KOOpJIMHATHI €€ LIEHTPa, MOJIYOCH, dKCUEHTpUcUuTeT. [IpuBecTn nmpumMep COOTBET-
CTBYIOIIEH MOJIEJIN B MEHEKMEHTE.

T(x2 =8x+16)+16(2 +4y+4)—-112=0

30. Jla"el KOMIUIEKCHBIE uncna 2z, =12+5 wu z,=3-4i. Hawtu z *z,,
Zi
Z) "2y, —
Z,

Yacrts 3.

1o KOMIIOHEHTE KOMIETEHIHH «3HATh)
1. OCHOBHBIEC TIOHSTHUS, TEOPETUUESCKUE TOJIOKEHUS, METOIbI, HEOOXOIUMBIC JIJIsl pe-
HIeHUsI TTPO(ECCHOHATILHBIX 3a/1a4 BEPOSTHOCTHOIO MOJICIMPOBAHMSI U UHTEPIpETa-
[IUU PE3yJIbTATOB aHAIN3a dTUX MOJIEIICH.
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2. Knaccuduxamus ciydailHbIX COOBITHH.

3. MHOXeCTBO 3JIEMEHTapHbIX UCX0A0B. [Ipumepsl.

4. BeposTHOCTB CIy4altHOTO COOBITHS, €€ CBOMCTBA.

5. DieMeHTbl KOMOMHATOPHUKH.

6. Onepanuu HaJ CIIy4ailHBIMUA COOBITUSIMU, BHIYMCIICHUE BEPOSTHOCTEM.

7. @opMyJia MOJTHON BEPOATHOCTH.

8. ®opmyna balieca.

9. Cxema bepnymu. @opmyna beprysn.

10. ®opmyna Ilyaccona.

11.JIokanpHas Teopema Myaspa - Jlamaca.

12. NuterpansHas Teopema Myaspa — Jlarmaca.

13. JluckpeTHas ciiydaiiHasi BEIMYUHA. 3aKOH PaCIIPEECICHHUS.

14. YucnoBble XapaKTEPUCTHKHU CITyYailHbIX BETUYHH, UX CBOMCTBA.

15. MaTepnperanyst MaTeEMaTUYECKOTO 0’KUIaHUs, TUCIIEPCUU U CPEITHETO KBaIpa-
TAYECKOTO OTKJIOHEHUS CIIy4alHOM BEJIUYUHBI B MOAECIISIX MEHEIKMEHTA.

16. HenpeppiBHas ciayvaiinasg BennuuHa. OyHKIUA pacnpenerneHms, €€ CBOUCTBaA.
17. IImOTHOCTh BEPOSATHOCTH HETIPEPHIBHON CITyYaitHON BEJIUYUHBI, €€ CBOMCTBA.
18. BerunciieHre YUCIIOBBIX XapaKTEPUCTUK HENIPEPBIBHOW CIyYalHON BEIMYHHBI.
19. OcHOBHBIE pacnpeneneHuss JUCKPETHBIX CIyYalHbIX BEJINYUH.

20. bUHOMHUAIBHBIN 3aKOH pacpECICHUS.

21. 3akoH pacnpenenenus [lyaccona.

22. I'eoMeTpUYECKOE pacIpeeICHHE.

23. I'unepreoMeTpruIeCcKOe pacipeiesiCHUE.

24. OCHOBHBIE pACHPEIEICHNS HENPEPBIBHBIX CIIyYANHBIX BEJIMYHH.

25. PaBHOMEpHBIN 3aKOH pacupeaciIeHUsI.

26. Jlorapudgmuyecku — HOpMaJILHOE pacIpeieicHue.

27. IlokazatenbHbli 3aKOH paclpeeICHuUs.

28. HopManbHbll 3aK0H pacnpeaesncHus. [[puMeHeHre B MOAEIMPOBAHUY.

29. OrieHka mapaMeTpoB TeHepalbHON COBOKYMHOCTH 10 BhIOOpKe. KadecTBo orie-
HOK.

30. OnHOGMAKTOPHBIN TUCTICPCUOHHBIN aHAIH3.

I1o KOMIIOHEHTE KOMIETEeHIUN «YMETb)
1. IlpuBenuTe OCHOBHBIE MOHATHS BEPOSITHOCTHOIO AHAIM3a. AHAIM3 IEepexona oOT
MPEeIMETHOM, MPUKJIAJHON MOCTAHOBKU 337]aui K BHIOOPY MOAXOJISAIICH BEpOSTHOCT-
HOU MOJIEIIN
2. TlpoBenute knaccuukaius CIydaHbIX COOBITHIA.
3. AHaJIN3 MHOXECTBA 3JIEMEHTAPHBIX UCXO0B.
4. PackpoiiTe MOHSATUE BEPOSITHOCTU CIYyYalHOTO COOBITHS, MPUBEAUTE €€ CBOM-
CTBA.
5. OnuimTe JIeMEeHThl KOMOMHATOPUKH.
6. AHanu3 onepauuii HajJ CIy4ailHBIMU COOBITUSMH.
7. Onumure GopMyIly MOTHONH BEPOSATHOCTH.
8. Anamm3 hopmynsr baiieca.
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9. Packpoiite cxemy bepHymin.

10. Ananu3 dhopmyisl [lyaccona.

11.ChopmynupyiiTe JoKaapHyl0 TeopeMy Myaspa - Jlamaca.

12. lokaxuTe MHTErpajabHyto TeopeMy Myapa — Jlamaca.

13. AHanu3 AUCKpETHOM CITy4allHOW BEJIUYUHBI.

14. OnuimnTe YUCIOBBIE XapaKTEPUCTHKU CITyYalHbIX BEJIMYMH.

15.1IpuBeauTe  MHTEPOPETALUIO MATEMATHYECKOTO OXKUIAHUS, UCIEPCUU U
CPEIHEr0 KBaJpaTHYECKOr0 OTKJIOHEHHUS CIy4YallHOM BEJIIMYMHBI B MEHEHKMEHTE
OpraHu3alyu.

16.Ananu3 QyHkuus pacupeeneHuss HeNpepbIBHON CITydyailHOM BETUYHHBI.

17. AHanu3 MI0THOCTH BEPOSTHOCTU HEMPEPBIBHOM CIIy4ailHOW BEJIMYUHBI.

18. BelunciieHne YnCIIOBBIX XapAKTEPUCTUK HENPEPHIBHOW CIIy4allHOM BEJINYUHBI.
19. IIpuBenuTe OCHOBHBIE PACTIPENEIICHNS TUCKPETHBIX CIIy4YalHBIX BEJIUYHUH.

20. AHa3 OMHOMHAJILHOTO 3aKOHA PaCIpe IeICHHUS.

21. Ananu3 3akoHa pacnpeaenenus [lyaccona.

22. AHaIN3 TEOMETPUYECKOTO PACIIPENCICHUS.

23. AHaJIN3 TUNIEPTEOMETPUUECKOTO PaCIpeACICHUSI.

24. ChopmynupyilTe OCHOBHBIE 3aKOHBI paclpeAesieHUs] HENPEPBIBHBIX CIIydyai-
HBIX BEJIUYUH.

25. AHanu3 paBHOMEPHOIO 3aKOHA PACIIPEECIICHMUS.

26. AHanu3 Jorapu(pMUIECKy — HOPMaJbLHOTO paclpe/eeHuUs.

27. lIpuBenuTe OCHOBHBIE CBOMCTBA MOKA3ATEIBHOTO 3aKOHA PACIIPEICICHUSL.

28. AHaJIU3 HOPMAJILHOTO 3akoHa pacrpeaeneHus. OcoOeHHOCTH TPUMEHEHUS B
MOJIEJIMPOBAHUU ONEPALMOHHON E€ATEIbHOCTH.

29. O1ieHka mapaMeTpoOB reHepalibHOM COBOKYIHOCTH IO BBIOOpKE. AHAIN3 Kayde-
CTBa OIICHOK.

30. PackpoiiTe noHsTHE OAHO()AKTOPHOIO JUCIIEPCUOHHOTO aHAIM3A.

Ilo KoMIIOHeHTEe KOMIeTeHUUH «Bi1ageTh HaBLIKAMMI))
1. CummeTpudHasi 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

cCaw»

2. CumMeTpUYHasi MOHETa He3aBUCUMO Opocaetcs 3 pa3a. KakoBa BeposT-
HOCTb, YTO pElIKa BBINAJET TOJIbKO ABa pa3a?
Ortger:
A.5/8
B. 7/8
C. 3/8
D. 1/4
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3. CuMmmMmeTpHuYHas MOHETa He3aBUCHUMO Opocaercs 2 pa3a. KakoBa BeposiT-
HOCTb, UTO 00a pasa BbINAJIET Open?
Otger:
A. 2/3
B. 1/4
C. 12

4. CummeTpuYHasi MOHETa He3aBUCUMO Opocaetcs 3 pasa. [lepBrie 1Ba pa3a
BbITaJia penika. KakoBa BEpOSITHOCTh, UTO HA TPETUM pa3 TaKkKe BHIMIAJET pernika?
Otser:

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

5. CuMMeTpHUYHas UTpajibHasi KOCTh He3aBUCUMO Opocaercs 2 pasa. Kakora
BEPOSTHOCTbH, YTO CyMMa BBHITIABIIIMX OYKOB Oy/eT paBHa 67
OrTBer:
A. 5/36
B. 1/9
C. 7/36
D. 1/12

6. DKCIEPUMEHT COCTOUT B TOM, YTO MbI OpOocaeM UrpaibHyI0 KOCTh. Onpe-
JIEUTh BEPOATHOCTDH TOTO, YTO BBINAJIO OO0JbIlEe 3 OYKOB MPU YCIOBUH, YTO BbI-
NIABILIEE YHUCIIO SIBJISETCS HEYETHBIM?

Ortser:
A. 172
B. 1/3
C. 1/6
D. 2/3

7. HezaBucumo Opocatorcsa 3 cuMMeTpUYHbIe MOHEThI. KakoBa BEpOSITHOCTh
TOT0, YTO CPEIM HUX HAWYTCSA KaK MOHETHI, yIaBIINE OPJIOM TaK U MOHETHI,
YHABIIKNE PEIIKON?
Otger:
A. 1/16
B. 2/8
C. 3/4
D. 2/3

8. Eciiu P(A) - BepoaTHOCTH ciry4aitHoro coOwitus A, a P(B) - BeposiTHOCTB
ciiydaifHOTO coObITUs B, TO Kakoe ycnoBue OyeT J0CTaTOYHBIM AJIsE TOTO, YTOOBI
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cobioaanock cienytoiiee paBeHcTBO: P(A+B)=P(A)+P(B)
OtBer:
A. A+ B=B+A
B. 4.B- "HeBO3MOXXHOE cOOBITHE"
C. A u B 00pa3yror noiHyo rpymniy
D. A u B paBHOBO3MOHBI

9. NmeeTtcs 6 pa3nbix akiuil. UHBecTOp X0TeN ObI MOCTPOUTH MOPTHETH U3
TpEX aKIHil, BKJIIOYUB KaXIYI0 U3 HUX MO OJHOU mTyKe. CKOJIBKO BApUAHTOB
nopTdeneit MoxxeT chopMHUPOBATH UHBECTOP?
Ortser:
A. 30
B. 45
C. 20

10. MHorosnetHre HaOIIOIeHUS TTOKa3aJId, YTO B KpetieHue (T.e. 19 sHBaps)
BEPOSAATHOCTh MOP030B HIke -20 Ha Ypaie coctaBnsieT 70%, BEpPOSITHOCTh CUIIb-
HOTO BeTpa 24%, a BEpOATHOCTh TAKOTO MOP03a OAHOBPEMEHHO C CUJIBHBIM BET-
pom 10%. MoXHO 11 cUUTaTh HE3aBUCUMBIMH COOBITHS: HACTYILJIEHUE MOPO30B U
HaJIM4ue CUIILHOTO BETpa?

Otser:

A. DTH cOOBITHS HECOBMECTHBI

B. DTu coObITUSI HE3aBUCHUMBI

C. DOTu cOOBITUS TOTOJHUTEIHHBI

D. Huuero u3 nepeynciaeHHOro BbIIIE

11. Iycte X, u X, -cnyuaiinbie Benmuuunbl, M[ X, ]=0,8, M[ X, |=1. Haiitu
M[2 X, +X,].
OrTBer:
A. 1,8
B. 2,6
C. 3
D. 3,5

12. Ilycte x - cinyuaiinas BenuuuHa, M[ x |=2,5. Haiitu M[ x +2]

OrTBer:
A. 2.5
B. 4,5
C. 2

D. VkazanHbIx JaHHBIX HCAOCTATOYHO I PCIICHUA 3a1a9n

13. Iycte X, u X, - cnyuaiinbie Benuuunbl, M[ X, [=1,2 , M[ X, |=1.
Haittu M[2 X, - X, ].
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-1,75
0,75
1,4
1,2

Cawy

14. Ilycte x - ciywaiinas Benuuuna, M[ x ]=1, D[ x ]=0. Haittu M[ X* +3

. YKa3aHHBIX AaHHBIX HEAOCTATOYHO I PCIICHUA 3a1a9U

15. Ilycts x - caydaiinas Bennunna, M[ x |=1, D[ x ]=2. Haiitu M[ X +3

].

OrTBer:

A. 5

B. -1

C. 1

D. VYka3aHHBIX JaHHBIX HEOCTATOYHO JJIs PELICHUS 3a]]aul

16. Ilyctes x - coy4aitHas BenuuuHa, M[ x |=2, D[ x |=2,5. Haiitu M|
(X -2)].
Otger:
A. 2
B. 2,5
C. 4
D. Vka3aHHBIX JaHHBIX HETOCTATOYHO JJIS PEIICHUS 3aa9H

17. Tlyctes X, u X, - cny4aitasie Benuuunsl, D[ X, |=5, D[ X, |=3. Haiitu
D[X, +X,].
Otser:
A 3
B. 8
C.5

D. VkazanHbIx JaHHBIX HCAOCTATOYHO I PCIICHUA 3a1a9Nn

18. Ilyctp X, u X, - He3aBUCUMBIE chydaliHble Benuunnbl, D[ X, =3, D[

X, ]=2. Haiitu D[ X, + X, ].OTBeT:
A3
B. 5
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C. 2
D. VkazanHbIX JaHHBIX HEJOCTATOYHO JJIA PCHICHUA 3aJavun

19. [lycte X, u X, - cnyqaitaeie Benuuunsl, D[ X, [=3, D[ X, =2, Cov (X,
X,)=-1. Hatitu D[ X, + X, ].
OrTBer:
A 3
B. 4
C. 2
D. VYka3aHHBIX JaHHBIX HEJOCTATOYHO JIJIA PEIISHUS 3ajauu

20. ITycte x - cmywalinas BenuuuHa, D[ X ]=2,5. Haiitu D[ x +2].

OrTBer:

A. 25

B. 2,25

C. 45

D. VYka3aHHBIX JaHHBIX HETOCTATOYHO JJIS PEIICHUS 3aa9H

21.Ilycte x - ciaywaiiHas BenmuuuHa, D[ x |=1,5. Haittu D[2Xx +2].

OrTBer:

A. 6

B. 3

C. 5

D. VYka3aHHBIX JaHHBIX HEJOCTATOYHO JJIS PELICHUS 3a/1auun

22. Ilycte X - cinyvaiinas BennuuHa, M[ X |[=4, D[ x ]=0,5. Ykaxute Bep-

HOE YTBEPXKJICHUE U3 CIICTYIOIIUX:
[. X npuHuMaeT 3Ha4Ye€HUS TOJIBKO B UHTEpBANE OT 3,5 1o 4,5
II. X npuHHMaeT 3HaY€HUS TOJIBKO B MHTEpBane ot 3,75 mo 4,25
III. X mpuHHAMAET TOJBKO MOJOKUTENBHBIE 3HAYCHHS

OrtBerT:

A. Tonpko I u III

B. Tonbko II u 111

C. Tomnbko III

D. Bce nepeuncieHHbIe YTBEPKACHNS HEBEPHBI

23. Ilyctp X - ciaydaiiHas BEJIMYMHA, PACIIPEAEIIEHHAS 110 HOPMAIbHOMY

3akony, M[ X |[=4, D[ x ]=0,25. Ykaxute BepHOE YTBEPKICHUE U3 CICTYIOINX:

[. X nmpuHHMaeT 3HaUYE€HUS C BEpOATHOCTHIO 68,27 % B mHTEpBasie OT 3,75 1o
4,25

II. X npuHuMaeT 3HAYEHMS ¢ BEPOSATHOCTHIO 68,27 % B uHTepBasie ot 3,5 1o 4,5
III. X mpuHHUMaeT 3Ha4YE€HUS C BEPOSTHOCTHIO 95,45 % B uHTEepBasie OT 3 110 5
Ortger:
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A. Tomepko [ u I
B. Toapko II un 111
C. Tompko I

24.Ilycth X - ciydailHasi BEIUYHMHA, pacIpeiesIeHHas 10 HOPMaJIbHOMY

3akony, M[ x |=3, D[ x ]=0,36. Ykaxute BepHOE YTBEPKACHUE U3 CICAYIOIINX:
I. X npuHuMaeT 3HaYC€HUS TOJIBKO B MHTEpBalie OT 2,4 110 3,6

II. X npuHUMaeT 3HaYCHMS TOJIBKO B MHTEpBaJie OT 2,64 110 3,36

III. X npuHUMAET TOJBKO IMOJOKUTEIBHBIE 3HAUYCHUS

Otger:

A. Tonbko I u III

B. Tonpko II u III

C. Tonpko I

D. Hwudero u3 BhIlIENEPEUNCICHHOTO

25. Ilycth X - ciydaiiHasi BeTUYHMHA, pacipeiesieHHas 10 HOpMaJbHOMY

3akoHy, M[ x |=0, D[ x |=0,36. Ykaxute BepHOE YTBEPKAECHUE U3 CICAYIOIIHNX:

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

III. X mpuHAMAET TOJBKO MOJIOKUTEIBHBIE 3HAYCHUS

Otser:

A. Tonbko I

B. Tosbko II

C. Tombko III

26. Ilycts X - cnyuwaitHas BenumunHa, D[ X |=1 u Z=-2Xx+2. Koapduunenr

Koppessiuun X U Z paBeH
Ortser:

A. -1

B. -3

C. 0,7

D. VkazanHbIX JaHHBIX HCAOCTATOYHO I PCIICHHA 3a1a9U

27. Ilo olieHKamM MeHeKepa HHBECTUIIMOHHOTO TIOPTheNsi JOXOIHOCTh aK-
MU A MOJYMHEHA HOPMAJIbHOMY 3aKOHY pacnpenesienus. CpeaHee 3HaUeHue J0-
x0AHOCTH paBHO 20 % rol0BBIX, CTAHJAPTHOE OTKIOHEHUE JOXOAHOCTH B pacyeTe
Harof - 15 %. Onpenenuts, ¢ KaKOW BEPOSITHOCTBIO YEPE3 T/ TOXOAHOCTh aAKIIMU
MOJKET OKa3zaThbes B auara3one oT 5% no 35 %.
OtBer:
A. 68,27 %
B. 95,46 %
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C. 99,72 %
D. 0%

28. Llennsie 6Oymaru A, b, B umeror cieayromue Ko3hPUIMEHTH KOPpes-
LUU:
Koadpumment xoppemsimuu Aub 0,7
Koaddumment xoppensiiiun AuB - 0,8
Koaddunuent xoppensitun bu B - 0,5
B ciydae pocrta neHsl akiiuy A 4TO ¢ BBICOKOM BEPOSTHOCTBIO IIPOU3OMIET C 1ie-
Hamu b u B?
Ortger:
A. llena b u B ynaner
B. llena b Beipacrer, nena B ynaner
C. Lena b ynager, nena B BeipacteT
D. ILlena b u B BeIpacrer

29. loxonHOCTh akuuu A pacrnpeneneHa HopManbHo. CpelHee 3HaueHue
n0X0HOCTU paBHO 20 % rog0oBbIX, CTAHAAPTHOE OTKIIOHEHUE IOXOIHOCTHU B pac-
gyeTe Ha rofl -5 %. OnpenenuTp, ¢ Kakoi BEPOSTHOCTBIO Yepe3 IO JOXOAHOCTh aK-
UM cocTaBuT 23 %.

Otser:

A. 68,27 %
B 0%

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

30. KoBapuanus noxonnocrei akuuid A u B onienena menemxepom B 150
enuuull. CTaHgapTHOE OTKJIOHEHHE T0X0AHOCTH akinii A 1 B paBHo 45 % u 20 %.
Onpenenuth KOAQGUITMEHT KOPPENAIUN T10X0HOCTeH akiuid. [locTpoiiTe, uccre-
JIyUTE TEOPETUKO-BEPOSITHOCTHYIO MOJIEIIb U COAEP/KATEIbHON HHTEPIPETUPYUTE T10-
JTyYEHHBIE PE3YJIbTaTHI.

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

4.4 Iloka3are/ii M KPUTEPHH OLICHUBAHUS TEKYIIEr0 KOHTPOJIS yCIeBa-
€MOCTH ¥ IIPOMEKYTOYHOM ATTECTALUM 110 UTOraM OCBOCHUSA U CHUIIINHBI

Tekyuuii KOHTPOJIb IO JTUCHMUIUIMHE 00ECIIeYnBAET OIIEHUBAHUE XO0/a OCBO-
€HUS TUCIUIUIMHBI. JTa OLEHKA JOJKHA YUYUTHIBATh PE3YJIbTaThl ONMPOCA U PE3YJib-
TaThl BBITTOJTHEHUS KOHTPOJIBLHOM PaOOTEHI.
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Kpumepuu oyenusanus pe3ynbTaToB OCBOCHUS AUCLUMUILIMHBI B XOAE TEKY-
1IEro KOHTPOJISL U TPOMEKYTOUYHON aTTECTALIUH.
Cucrema KpuTepueB OlLECHHUBaHUA, npuHsaTas B YUO®P, onupaercs Ha Tpu
YPOBHSI OCBOEHHUSI KOMIIOHEHTOB KOMIIETEHIIMI: MTOPOTOBBIM, MOBBILICHHBIN, MTPO-

JIBUHYTBIN.

KommonenTs! | [Ipu3Haku ypoBHS OCBOCHUSI KOMIIOHEHTOB KOMIIETEHIIUI

KOMIIETCHLIUHN | TOPOTOBBIN ITOBBIIIIEHHBIN IIPOJABUHYTHIN

3HaHUsA Crynent nemoHcTpupy- | CTyneHT neMoHCTpH- | CTyJ€HT MOXKET
€T 3HAaHHE-3HAKOMCTBO, | pYyeT AHAIIUTUYECKHUE | CAMOCTOSITEIb-
3HAHME-KOMMIO: Y3HAET | 3HaHMS:  YBEPEHHO | HO  HM3BJIEKATh
OOBEKTBI, SBJICHUS U | BOCIPOU3BOJIUT Y | HOBBIE  3HAHUsA
IOHATHUS, HAXOAUT B | IOHMMAET IIOJYYEH- | U3 OKpYXKarolle-
HUX pa3ln4ds, IpOSB- | HIE 3HAHUA, OTHO- |TO MHpa, TBOP-
JS€T 3HAHWE HWCTOYHH- | CHT UX K TOM WM |4YECKH UX HC-
KOB IOJIyueHUs1 WH(DOp- | ”HOW  Kilaccu(uKa- | IOJIb30BaTh AJIs
Maly{, MOXET OCY- | [UOHHOU rpynne, | IpuHATHS ~ pe-
LIECTBJISITh  CAMOCTOSI- | CAMOCTOSATENIBHO CH- | IIEHUHA B HOBBIX
TEJIbHO  PENPOIYKTUB- | CTEMAaTU3UPYET WX, |M HECTaHJapT-
Hbl€ JIEMCTBHS HaJ 3HA- | yCTAHABIIMBAET B3au- | HBIX CUTYallUsX.
HUSIMH IIyTEM CaMOCTO- | MOCBSI3M MEXJy HHU-

ATEILHOTO BOCIIPOM3BE- | MU, MPOTYKTUBHO
JE€HUsT W TOPUMEHEHUS | IPUMEHSET B 3HAKO-
uH(pOopManuu. MBIX CUTYyaIUsX.

YMenus Crynentr ymeer Kkop- | CryneHt ymeer ca- | CTyZeHT yMmeeT
PEKTHO BBITIOJIHATH | MOCTOSITEJIBHO ~ BBI- | CAMOCTOSATENb-
IIPEANICAHHBIE N€i- | MOJMHATh  JCHCTBUSA | HO  BBIIOJIHATH
CTBUSl TI0O WHCTPYKLHUH, | (IPUEMBI, ONEpALNU) | IeUCTBUSA, CBS-
QITOPUTMY B HW3BECT- |10 PELICHUIO HE- | 3aHHBIE C pelle-
HOM CHUTyalluM, CaMoO- | CTAaHAAPTHBIX 3aJlay, | HIEM HUCCIEeA0-
CTOSITEJIbHO BBINOJIHSET | TPEOYIOMMX BBIOOpA | BATENLCKUX  3a-
JNEHUCTBUS MO PEUICHUIO | HA OCHOBE KOMOWHa- | J1ad, JI€MOH-
TUIOBBIX 3a/ay, TpeOy- | IMM M3BECTHBIX Me- | CTPUPYET TBOP-
IOLMX BBIOOpA U3 YKCTA | TOJOB, B HENpPEJICKa- | YeCKOE HCMOJb-
U3BECTHBIX METOJOB, B |3yeMO HM3MEHSIOUICH- | 30BaHUE  yMe-
NpEeACKa3yeMO H3MEHs- | CSl CUTYalNH HUN  (TEXHOJIO-
IOILICHCS] CUTYallUH TUil)

Hasbiku Crynent nemoHctpupy- | CTyaeHT aeMoHcTpu- | CTyoeHT TOTOB

€T TOTOBHOCTh K perie-
HUIO  OIPaHUYEHHOTO
KOJIMYECTBA  HETHIIHNY-
HBIX 33714 MPU YCIOBUU
OKa3aHHUsI €My METOJu-
YECKOMN IIOMOIIH
(HanpuMep, MOCTaHOBKa

pyeT TOTOBHOCTb K
CaMOCTOSITEIILHOMY

pELIEHNI0  OrpaHu-
YEHHOI'O0 KOJIMYECTBA
HETUIIMYHBIX  3ajad,
HO UCIBITHIBAET
TPYIHOCTH TIPU pe-

peliarb  MOpak-
THUYECKHE 3ajia-
Yl  TOBBIIICH-
HOM CJIOKHOCTH,
HETHUIIOBBIC 3a-
na4u,  IPUHU-
MaTh  mnpodec-
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YTOUHSIOUIMX  BOMNPO- | LIEHMM  [pPaKTUYe- | CAOHAJbHBIE U
COB), a TaK)K€ HE I'OTOB | CKUX 3aJad IIOBBI- | yIPaBJICHYE-
pemarh MpaKkTUYECKHE | LIEHHOW CJI0KHOCTH, | CKME PELEHUS B
3ala4yl  [OBBIIIEHHOW | MO3BOJIAIOIIMX IpH- | yCIOBUSIX  He-
CIIO)KHOCTH M  TIPHUHHU- | HUIMATh NPOQEcCHo- | MOJHOM  Ompe-
MaTh TNpPOQECCHOHANb- | HUIBHBIE M  YIpaB- | IEJIEHHOCTH,
HbI€ W YIPaBJICHYECKHUE | ICHUECKUE PEIICHMsS | IpU  HEAO0CTa-
pEelIeHUs] B YCIOBUAX | B YCJIOBHUSX HEMOJI- | TOY4HOM  JOKY-
HEIIOJIHOM  ONPEJENEH- | HOM  ONIPEAEIICHHO- | MEHTAJIIBHOM,
HOCTH, TpH HEAOCTa- | CTH, HOpPH HEAOCTa- | HOPMAaTUBHOM U
TOYHOM JOKYMEHTAJIb- | TOYHOM  JIOKYMEH- | METOJIMYECKOM
HOM, HOPMAaTMBHOM WU | TAJIbHOM, HOpPMATHB- | 0OECIICUECHHH.
METOJUYECKOM O0ecre- | HOM U METOAMYECKOM

YEHUH. o0ecrieueHuu.

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

[upposoe | CinosecHoe
Onucanue
BBIPAKEHUE | BBIPAKCHUE
5 OtnnynHO BCECTOPOHHEE, CUCTEMATUYECKOE U IITyOOKOEe 3HAHUE
(3auTeHo) y4eOHOro marepuaia, yMeHHue CBOOOJHO BBITIOJIHSTH
MpaKTUYECKUE 3aJaHusl, MPEIyCMOTPEHHbIE TPO-
rpaMMOl, YCBOUBIIMI OCHOBHYIO JIUTEpPATypy W 3Ha-
KOMBIM C JIONIOJHUTEIBHOU JINTEPATYPOU, PEKOMEH-
JIOBAaHHOM MPOrpaMMOM
4 Xopotio MOJIHOE 3HAHME Y4YeOHOro maTepuala, yCHElIHO BbI-
(3auTeHo) IIOJIHSAET MPEIYCMOTPEHHBIE B IIPOrpaMMe IpaKTUye-
CKH€ 3aJlJaHUsl, YCBOWJ OCHOBHYIO JIUTEPATYpPY, PEKO-
MEHJIOBaHHYIO B MPOrpaMme, CIOoCOOEH K caMmOCTOs-
TE€TLHOMY TMONOJHEHUIO W OOHOBJICHHIO 3HAaHUM U
YMEHUH B X0JIe ajibHEeNIel yueOHOM paboThl U MPO-
(dheccUOHAIBHOU JIEITeIbHOCTH
3 VY 10BIETBO- | 3HAHMSI OCHOBHOT'O Y4€OHO-IIPOrpaMMHOTO MaTepuana
PUTEIBHO B 00beMe, HeoOXOMUMOM ISl JajdbHEeHIe y4eObl u
(3auteHo) pEACTOSAIICH PabOTHI 1O CIIEIMAIBHOCTH, BBITIOJIHICT
NpPaKTUYECKUE 3a/laHusl, MPEITYyCMOTPEHHBIE MpO-
rpaMMOM, 3HAKOM C OCHOBHOM JINTEPATypOU, PEKO-
MEHJOBAaHHOW MPOTrpaMMOM, HO JIOIYCKAaeT IOTrperl-
HOCTH B OTBETE U MPU BBHIIIOJTHCHUH 3aJjaHUM, 00a1ast
Ipu 3TOM HEOOXOAUMBIMU 3HAHUSAMH JUJIS UX YCTpa-
HEHUsI M0JT PYKOBOJICTBOM IPEIOaBaTeIIsI
2 Heynosne- |mpoGensl B 3HAHMSX ~ OCHOBHOIO  Y4eOHO-
TBOPUTENb- | IPOTPAMMHOTO MaTepuaia, JOMYIICHHE CTYJIEHTOM
HO NPUHIUIHAIBHBIX OIMMOOK B BBIMOJHEHUH MPEIy-
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(He 3aUTEeHO) | CMOTPEHHBIX TporpaMMoi 3ananuii. Kak mpaBuiio,
OIICHKa ''HEYJOBJIETBOPUTEIBbHO" CTaBUTCS CTYICH-
TaM, KOTOpPbI€ HE MOTYT IMPOJAOJKUTH OO0yUYeHHUE WIIU
NPUCTYNUTh K Mpo(ecCHoHaTBHON JEATEIBHOCTH 10
OKOHYaHWU By3a 0€3 JIOMOJHUTEIBHBIX 3aHSITHH IO
COOTBETCTBYIOIICH AUCITUTIIINHE.

4.5 Ilpoueaypbl OlleHUBAHUSA 3HAHUI, yMEHHd 1 HABBIKOB

IIpouenypsl oneHMBaHUs 3HAHWW, YMEHUM U HAaBBIKOB, XAPAKTEPU3YIOLINX
sTansl POPMUPOBAHUS KOMIIETEHUUIA, IPEICTABICHBI B METOIMYECKUX MaTepraiax
By3a «[lonoxenune o0 opranuszanuu, popMax U METOJAX OLIEHKH KauecTBa OCBOE-
HUSI OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbD».

4.6 OcoO0eHHOCTH NPOBeIeHNS TeKYLIel U MPOMEeKyTOYHOM aTTecTa-
MU J1JIs1 JIMI ¢ OTPAHMYEHHBIMHU BO3MOKHOCTSAAMM 310POBbSI M HHBAJIUI0B

JUIst OCyIECTBIIEHUS IPOLEYP TEKYILETO KOHTPOJISI yCIIEBAEMOCTH M IIPO-
MEXYTOUHOM aTTeCTallMU YKa3aHHBIX OOYyYaroIIMXCs CO3JaroTcsl (POHIBI OLEHOY-
HBIX CPEJCTB, aJallTUPOBAHHBIEC JJIi MHBAIMUJIOB W JIUI C OTPAaHUYCHHBIMHU BO3-
MO>KHOCTSIMH 3/I0POBbSI M MO3BOJIAIONIME OLUEHUTh JOCTUKEHUE UMU 3aIllJIaHUPO-
BAaHHBIX B OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMe Pe3yJbTaTOB OOYYEHUS U ypO-
BEHb C(POPMUPOBAHHOCTH BCEX KOMIETEHIUH, 3asBJICHHBIX B 00pa30BaTeIbHON
nporpamme. Takue OIEHOYHBIE CPEACTBA CO3/JAIOTCS MO MEpPEe HEOOXOAMMOCTHU C
YYETOM Pa3iMyHbIX HO30s0rui. [Ipn npoBeneHnn TEKyIIEN U MPOMEKYTOYHOM aT-
TeCTallMM JUIsl YKa3aHHBIX JIMIL IPEIyCMOTPEHO BKJIIOYEHHE B YyUEOHBIN Mpoliecc
pPa3IUYHBIX MOCPEAHUKOB, BKIIIOUYAsl THIOTOPOB U YIIOJTHOMOYEHHBIX IO JEJIaM HH-
BanuA0B. Dopma NMpPOBEAEHUS TEKYIIEW aTTeCTalldy VISl JIML C OrPAHMYEHHBIMU
BO3MOYKHOCTSIMU 3J10POBbsSl U MHBAJIMOB YCTaHABIMBACTCS C YYETOM HWHIUBHUIY-
IBHBIX TCUXO(PU3NUYECKUX OCOOCHHOCTEH (YCTHO, MTUCBMEHHO Ha Oymare, MUCh-
MEHHO Ha KOMIIbIOTepe, B (popme TecTupoBaHus u T.1.). [lpu HeoOxoaumocTu Ta-
KUM CTyJEHTaM OOECIEeYMBAIOTCSI COOTBETCTBYIOIIME YCJIOBUS MPOBEIACHUS 3aHS-
TUW U aTTeCTallid, B TOM YHUCJE MPEIOCTaBISETCS JOMOJHUTENBHOE BpEeMs IS
MOJATOTOBKHM OTBETA HA 3a4€Te WM HK3aMEHE.

PA3JIEJI 5. METOJIMYECKHWE PEKOMEHJALIMUIIPEIIO/ABA-
TEJISIM I1O OPTAHU3ALIUU OBYYEHUS, A TAK)KE MATEPHUAIb-
HO-TEXHUYECKAS BA3A, HEOBXOJUMASI 1151 OCBOEHMSI JUC-
ATLINHbBI
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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-
I[UH, TPUHATUS PEIICHUH, JTUAEPCKUX KadecTB (BKIIOYAs IMPHU HEOOXOJUMOCTH
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 OIIPEEIISeTCs coiepKaHueM 00ydYeHHsI, ypOBHEM IpodeccHo-
HAJIBHON TOJTOTOBKHU TE€IaroroB, METOJAUYECKOTO M MaTepPHATbHO-TEXHUYECKOTO
oOecrniedyeHnss, 0COOCHHOCTSAMU BOCHPUATUS Yy4eOHOM WH(pOpMAalMU CTYACHTOB-
WHBAJIUJIOB U CTYJEHTOB C OTPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBBS U T.I. B
00pa3oBaTEIbHOM  IPOLIECCE  PEKOMEHAYETCS  MCIIOJIb30BAaHUE  COLMAIBHO-
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 rpyIie.

5.2 MarepuajibHO-TeXHHYeCKasa 0a3a, He00X0AMMAas ISl OCYIIeCTBJIe-
HHUS 00Pa30BaATEIBHOIO MPOLECCA MO AUCHUIINHE

VY4eOHble ayIUTOPUH JIJIs1 IPOBEACHUS 3aHATUM JIGKIIMOHHOTO TUIIA, 3aHSITHH
CEMHUHAPCKOT0 TUIIA, KypCOBOI'O MPOEKTUPOBAHUS (BBIIOJHEHUS KYPCOBBIX padoT),
TPYIIIOBEIX W MHANBUAYATBHBIX KOHCYJIBTAIMM, TEKYIIETrO KOHTPOJS U MPOMEXKY-
TOYHOW aTTECTAIlMH, a TAK)Ke MOMEIICHUE I CaMOCTOSTEIbHON pabOThI, OCHA-
HIEHHOE€ KOMIIBIOTEPHOW TEXHUKOW C BO3MOKHOCTBIO MOAKIKOUEHHS K ceTn «UH-
TepHeT» U obecnieueHueM noctyna B DMOC opranuzanumu.

[TomerneHust TOJDKHBI OBITh YKOMIUIEKTOBAHBI CHEITUATM3NPOBAaHHON Mebe-
7610 (yueOHBIE CTOJBI U CTYJIbS1) U TEXHUYECKUMH CPEJICTBAMU OOYYEHUS, CIIyXKa-
UMY 17151 TIpe/icTaBleHus yaeOHol uHpopMaimu 0obioi ayautopun (yueOHas
JIOCKa, KOMITBIOTEP, BUACOMPOEKTOpP). KOoMMIbIOTEpHBIN KIacC ¢ yCTaHOBJICHHBIM
MPOTrPAaMMHBIM 00ECTICYCHUEM.

Cocmas nomewenuil, 060py008anus U MeXHUYECKUX CpeoCcme 00yueHUsl, He-
00X00UMbLX OJ151 peanu3ayuu OUCYUNIUHDBL

Ne HaumenoBaHue moMeneHust Oo0opyroBaHKMe U TEXHUYECKHE
CcpeacTBa 00y4eHHsi IOMeEIIEeHUs

1 | YueOnas aynutopusi mjis mpoBeze- | YUeOHBIE CTOJBI U CTYJIbS;

HUS 3aHSATHH JICKIIMOHHOI'O THIIA, | YueOHas JOCKa;

3aHSATUNA CEMUHAPCKOTO THUMa, Kyp- | KommberoTep JIeMOHCTpallMOHHBIA C
COBOI'0 TMPOEKTUPOBAHUS (BBIMOJHE- | MOHUTOPOM;

HUS KypCOBBIX paboT), TpynmnoBsIX U | [[poekTop 1eMOHCTpAIIMOHHBIN (MYJTh-
WHJMBUAYAJbHBIX  KOHCYJIbTAI[UM, | TAMEIUIHBIN);

TEKYILIEr0 KOHTPOJIS U TPOMEXKY- | DKpaH MPOEKIIMOHHBII;

TOYHOH aTTeCTaIlHN 3BYKOYCUIIUBAIOIIEE 000PYTOBAHHE.
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2 | KomnbroTepHslil Ki1acc

KommbroTepHbi€ CTOJIBI U CTYIbS;
KommnbroTep A€MOHCTpalMOHHBIA €
MOHHUTOPOM,;

KommnbroTepsl ¢ MOHUTOpaMu;
3ByKOYCHUIIMBaIOIIee 000pYyI0BaHHUE,
Haymnvky uHauBUyanbHbIE.

3 | IlomemieHne IS CaMOCTOSATEIILHOU
paboThI

VY4eOHbIE€ CTOJIBI U CTYJIIbS;
KomneroTepsl ¢ MOHUTOPOM C BO3-
MOHOCTBIO TOJKIIFOYEHUS K CETH
"NHTepHeT" u obecneyeHneM AocTyna
B DJEKTPOHHYIO HH(POPMAIMOHHO-
0o0pa30BaTeNIbHYIO CpEly MHCTUTYTA;
[IpoexTop AEMOHCTPALIMOHHBIM;

OKpaH NPOEKINOHHBIN;
3BYKOyCHJIMBaoIee 000py10BaHuUE.

Oco0eHHOCTH MaTepHUaAIbHO-TEXHUUECKOW 0a3bl, HEOOXOAUMOUM JUIsl OCy-
HIECTBIICHUST 00pa30BaTENLHOTO TPOIECCa C Y4acTUEM JHUI[ C OTPaHUYCHHBIMHU
BO3MOYKHOCTSIMHU 37TOPOBbSI I HHBIHIOB PAa3IMYHON HO30JIOTHH, IMPETycMaTpUBa-
I0TCS ¥ peaM3yIoTCs 1o Mepe HeoOxoaumMmocTu. Kputepun u mopsiiok co3gaHus
Takux ycJioBHil ykazanbl B [lonokeHun 00 opraHuzanuu o0pa3oBaTeIbHOTO MPO-
1ecca Mo 00pa3oBaTebHBIM IPOrpaMMaM JIJIsl MHBAJIUIOB U JIMI] ¢ OTPAaHUYCHHBI-
MU BO3MOKHOCTSIMU 37JOPOBbS B Y pajTbCKOM MHCTUTYTE (POHIOBOTO PHIHKA.

JUCT PETUCTPAIIMA UBSMEHEHU B PABOYEN ITPOTPAMME

Howmep npoTokona u N3menenus

JaTa 3acelaHus Ka-

beapbl

Ne 2 o1 28.10.2025 Vreepxaenne OOIl mo HampaBIeHHIO MOATOTOBKHU
38.03.10 JKunumiHoe XO3SMCTBO M KOMMYHaJbHas
uHppacTpykrypa (ypoBeHb OakaiaBpraTa)
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