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1. O01Me MoJI0KEeHu s

1.1. Ilenw u 3a0auu yueoHOI OucyunIuHbl.
Lenb yuyeOHOM AMCIMIUIMHBI 3aKJIF0OYAETCS B U3y4YEHHE CIIOCOOOB aHaM3a U 00paboTKK MH(pOPMAIIUHU B

Oynyieil npodecCHOHANIBHONW AEATENIbHOCTH BBIMYCKHUKA, MMOHMMAaHME WM OCHOBHBIX KOHIICTIIIHIA
MIPUKJIATHON MaTeMaTUKU UM WHPOPMATHKH B PacYETHO-DKOHOMUYECKOW, aHAIMTUYECKOW U HAy4yHO-
HCCIIEIOBATENLCKOM, OpPraHU3allMOHHO-YIIPAaBICHYECKONH, pacyeTHO-(GOUHAHCOBOW U  OaHKOBCKOM
NeSITENIbHOCTH.

3agayaMu y4eOHOW JIMCIUIUINHBI SIBISIFOTCS:
B pesynbrare nzydeHus Kypca BBITYCKHHK JIOJDKEH peliaTh CIeAyIonue mpopecCHOHATbHBIE

3amaun (B cepe pacueTHO-IKOHOMHYECKOH, aHATUTHYECKON, HAYIHO-MCCIIE0BATEIHCKOM,
OpraHU3aIOHHO-YIIPABICHUYECKOH, pacueTHO-(PUHAHCOBON 1 OAHKOBCKOHN JEsTEIbHOCTH):

1. 3HaKOMCTBO ¢ OCHOBAaMH BBICILIEH, JIMHEIHON aiareOpbl, 1 aHATMTUYECKOH IT'eOMETpuUH;

2. pa3BUTHE JOTUYECKUX, TEOMETPHUECKUX M a0CTPAKTHBIX (POPM MBIIIIICHHS;

3. 3HAKOMCTBO C OCHOBAMH MAaTe€MaTMYEeCKOro ammapara, HEeoOXOIUMOro JUlsi pelIeHus
TEOPETUYECKUX M TPAKTUUECKUX 3aad, BOSHUKAIOIIMX NpU padore ¢ MHOOPMAIMOHHBIMH

CHCTEMaMU;

4. TPUMEHEHHE METOJIOB AreOphl U aHATMTUICCKOW TeOMETPUH Tt 00padOTKH HH(OPMAIIUHU Ha
KOMITBIOTEPE;

O. pa3BUTHE HaBBIKOB CaMOCTOSITEIbHOIO H3YyYeHMs Y4eOHOM JuTeparypsl 10 T'€OMETpUU U
anreope;

6. mpuMeHeHHe anreOpamyecKoro TOAXOAa K NPUKIAMHBIM TpodjeMaM — KOJMPOBAHUIO,
KpUNTOTrpagum:

7. pa3BHUTHE JOTHYECKUX, TEOMETPUUECKUX U a0CTPAKTHBIX (POPM MBIILLIEHUS;

8. monuManue GOpPMaIBLHOTO MPEICTABICHUS CYITHOCTEN peabHOM AeHCTBUTEILHOCTH;

9. mpuMeHeHHE MaTeMaTUYeCKUX METOIOB Uit 00paboTKH MH(OpMauu B MPOdecCHOHATEHON
JeATEIbHOCTH;

10. BBIsSIBIIEHHE PA3HBIX CIIOCOOOB PEIICHNUS NCCIIEI0BATEILCKHX 33/1a4.

11. 3HaKOMCTBO € TEOPETUKO-BEPOSITHOCTHBIM MOAXOAOM IPU COCTAaBIEHHMM U aHAIN3e
MaTEMaTUYECKUX MOJIETIEN PEAIbHBIX CUTYALHI;

12. u3ydyeHne OCHOBHBIX METOJIOB MaTeMaTHYeCKOW 0OpabOTKM CTaTMCTMYECKOW HMH(pOpMAaluH,
MMEIOIINX PUMEHEHNE B ITPAKTUUECKON JIETEbHOCTH OYAYIIEro BBITYCKHHKA.

13. pa3BuTHE TOTMUECKUX, FEOMETPHUECKUX M a0CTPAKTHBIX (POPM MBIIIIECHHS;

14. nonumanue popMabHOTO MPECTABIEHUS CYIITHOCTEHN peanbHON 1eHCTBUTENHLHOCTH;

15. npuMeHeHre MaTeMaTHYeCKuX METOJIOB Uil 00pabOTKM MH(pOpMAIMU B NPO(HECCHOHATBHON
JeSATEIIbHOCTH;

16. BbIsSIBIIEHNE PA3HBIX CIIOCOOOB PEILICHNUS NCCIEI0BATENBCKUX 3a/1a4 MPUKIIAJHON MaTeMaTUKU U
MH(POPMATHUKH.

1.2. Mecmo yuedoHOU Oucyuniunvl 6 CHMPYKmMype OCHOBHOU NPOPecCuoOHanbHOU
o0pazoseamenbHoil NPOZPAMMOBL.

VyeOnas mucnumuimHa «Marematuka» (b1.5.2.1) peanusyercs B 0a30BOi 4acTu OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHON MporpamMmbl «@UHAHCHI M KPEIUT» IO HAIMPABICHUIO
noarotoBku 38.03.01- IxoHomuka (ypoBeHb OaKaJaBpUaTa) OYHOM, OYHO-3204YHOW W 3204HOI
¢popmam o0yueHus.

HucuunimHa «MaTteMaTMKa) HaXOJUTCA B JOTMYECKOHM M COJIEPKATEIbHO-METOINYECKON
B3aMMOCBSI3H C TUCITUIUIMHAMHE, B CBSI3U C 0CO00# pONIbI0O MaTEMaTHKU B Pa3BUTHH TEXHUYECKHUX HAYK.

N3yuenne ydeOHON mucruiuinHbl «MaTteMaTHKay sBISETCS 0a30BBIM IS MOCIEAYIONIETO
OCBOEHHUS TMPOrPaMMHOTO MaTepuana y4eOHbIX jaucuuiuimH: «Crtatuctukay, «DHUHAHCH,
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«byxranTepckuii yueT», a TaKkKe MPH BBITOTHEHHH y4eOHO-UCCIIE0BATEIbCKUX aHATUTUYECKUX PabdoT,
BBITTYCKHON KBATHM(UKAIIMOHHON PabOTHI.

1.3. Ilnanupyemowie pe3ynomamal 00yueHus no y4edGHol OUCYUNIUHE 8 PAMKAX NIAHUDYEMbIX
Pe3ybmamos 0c60eHUs OCHOBHOU RPOPecCUOHAIbHOIL 00PA308AMENIbHO NPOZPAMMOBL.

[Tpouecc ocBoenusi y4eOHOM AUCHMILIAHBI HampaBieH Ha (GOPMUPOBAHHE Yy OOYYaAIOLIUXCS
CIIEIYIOIIUX KOMIETEeHUMH o0menpodeccuoHaAJIbHbIX U MNPO(ecCHOHAIbHBIX KOMIETEeHIMIi:
OIIK-3, [1K-2, I1K-3, B COOTBETCTBUH C OCHOBHOH MpodeccCHoHaIbHOM 00pa30BaTeILHOM MPOrpaMMoit
«MOUHAHCHI U KPeauT.

B pesynbrare ocBoeHHs y4yeOHOW TUCHUIUIMHBI OOYyYaroOlUICS IODKEH JEeMOHCTPUPOBATH

CJIEYIOINE PE3YIbTAThI:

cpeicTBa st

Kon Copepxanue
PesynbraThl 00y4ueHus
KOMIIETECHIINH KOMIICTCHIINA
OIIK-3 CIIOCOOHOCTH 3HaTh:
BBIGUPATH - OCHOBHBIC TTOHSTHS M METOBI AITeOphl M AHATTUTHICCKON
TCOMETPHH: YHCIOBbIC MHOXKECTBA, YPaBHCHUS NPSMBIX,
WHCTPYMCHTAILHBIC

IJIOCKOCTEM, KPUBBIX BTOPOTO IOPSAKAa B JEKapTOBOU
CUCTEME KOOpAMHAT, MAaTpUlbl U ONEpalUU HaJ HHUMH,

06paboTKH ONPEEIUTENN MAaTPUL] U METObI X BBIYUCIICHUS, CHCTEMBI
HKOHOMUYECKUX JUHEWHBIX alreOpandeckux YpaBHEHUH M METOAbl HX
JTAHHBIX B pelleHns, KOHEYHOMEpHbIE JIMHEHHBbIE MPOCTPAHCTBA,

COOTBCTCTBHUHU C

0a3uc, JIMHEHHAs 3aBUCUMOCTb U HE3aBHCUMOCTh BEKTOPOB,
MAaTPHUIIbI IEPEXOJIA;

IIOCTaBJICHHOMN

. OCHOBHBIE TIOHATHSA U METOJbI MaTEMATHYECKOTO aHAIM3a;
aflated, OCHOBHBIE MOHSATHS TEOPUHU YUCEI; OCHOBHBIE TTOJIOKEHHS
aHaJIM3UPOBATDH TEOPHU TIPEJEIOB U HENPEPHIBHBIX (DYHKIHUHA, TeopuH
PE3YNIbTAThI PACYCTOB | yuCNOBBIX M (YHKIMOHAJIbHBIX  PSAAOB;  OCHOBBI
1 000CHOBBIBATD nupdepeHMaIbHOr0 W MHTErPAILHOTO  MCYHCIEHUS

IMMOJIYYCHHBIC BBIBO/JIbI

(GyHKIMN OTHON TIEPEMEHHOI;

- OCHOBHBIE TIOHATHS U OIIpEICIICHUS;

- OCHOBHBIE TEOPEMBI CYIIECTBOBAHHS M €IWHCTBEHHOCTH
peleHus;

- TEOpeMbl O CBOMCTBAaxX pEHICHUMH  JMHEHHBIX
mudQepeHIranbHbIX YPaBHEHUN U CUCTEM;
- TEOPEMBI 0 MIPEACTABICHUHN penieHuin

mudQepeHnanbHbIX YPABHEHUH U CUCTEM C ITOCTOSIHHBIMU
ko3¢ dunreHTamu;

yTBEpKIeHUs 00 yCTOWYMBOCTH;

- KpaeBbI€ 337a4M U CBOWCTBA MX PEIICHUM;

- pemaTbh OCHOBHBIE THIIbI TU(depeHIMaTbHbIX YPaBHEHUN
MIEPBOTO MOPSIKA;

- CTaBUTH U pemiath 3aaa4yy Komy;

- pemath JTMHEHHbIE YPAaBHEHUS U CUCTEMBI C IIOCTOSTHHBIMHU
KO3 pULIHEHTaAMU;

- pemarb JIMHEHHBIE ypaBHEHHS BTOPOTO TMOpsIKa C
NepeMEHHBIMH KO3 UIIMEHTaMH;

- pemarp KpaeBble 3a/1a4H

YMeTs:

- HNPUMCHATHL MATEMATUYCCKHUC MCTOAbI IJid PCIICHUSA
IMPAKTUYCCKUX 3aaa4
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- pemath THIIOBBIC 33/1a4H TI0 OCHOBHBIM pa3JiesiaM Kypca,
WCIIOJIB3YSI METOJIBI ANTeOphl M TEOMETPHH;

- BUJICTh 1EJIOCTHOCTh JIreOpandeckoi U TeOMETPUICCKOM
TEOPUU ¥ TPUMEHSITH CPEJICTBA OJHOW W3 ITUX objacten
JUISL TIOJTYYEHUS pe3yJIbTaTOB B IPYTO¥;

pemiath OCHOBHBIC 3a/ladyll HA BBIYHCICHHUE MPEICIIOB
dbyHKIMHA, TpocTeimme 3aaaun 1Mo AudhepeHIIuPOBAHUIO U
WHTETPUPOBAHUIO, HA Pa3NiokeHNEe QYHKIUH B PSJIBL;
MPUMEHSATh MaTeMaTHYECKUE METOABI Il  PEIICHHS
MPAKTUYECKHX 3a71a4;

- pemiath THIIOBBIC 33JI1a4M TI0 OCHOBHBIM pa3JiesiaM Kypca,
HCIIOJIb3YSl METOJIbI JUCKPETHON MaTeMAaTHKH;

-IIPUMEHATh CPEIICTBA JAMCKPETHOH MAaTeMaTHKU IpH
pEIICHNY TPUKIIATHBIX MATEMAaTHICCKUX 3a]1a4;
-IIPUMEHATh CPEJACTBA JUCKPETHOW MAaTeMaTHKH  JUIS
pemieHuss  TPO(ECCHOHANBHBIX  3a7ad  IOBBIIICHHON
CJIO)KHOCTHU

Bnazers:

- METO/IaMU PELLIEHUsI CUCTEM alIre0panyecKux ypaBHEHUM
- METOJJaMH aHAJTUTUYECKONW Te€OMETPHH

- CHOCOOHOCTBIO HHTEPIPETUPOBATH A0CTPAKTHHIE HAyUHbIE
areOpandyeckre U reOMETPUUECKUE pe3yJsbTaThl B IIEJAX
pelIeHus 3a/1a4 PUKIIAJHOI0 XapaKTepa;

- CHOCOOHOCTBIO MpPHUOOpEeTaTh HOBbIE HayyHble H
npodecCHOHANbHBIE 3HAHUSA, HCIIONB3YSI COBPEMEHHBIC
oOpa3oBaTenbHble UM WH(POPMALMOHHBIE TEXHOJOTHH, a
TaKOKe Y4eOHYI0 U MPO(ECCHOHANBHYIO JINTEPATYPY;
-HaBbIKaMH IPUMEHEHHs COBPEMEHHOI'0 MAaTeMaTHYECKOIro
UHCTPYMEHTapUs I E pelieHus CJIOKHBIX
npoecCUOHANIBHBIX 3a/1a4;

HaBbIKAMHU HCIIOJIb30BAHMSI CTAHJAPTHBIX METOJOB Ma-
TEMATUYECKOI0 aHaJIM3a M HUX IPUMEHEHUS K PELICHUIO
MPUKJIaIHbIX 33]a4;

- HaBBIKAMH MOJEIUPOBAaHUSA NPAKTHUYECKHUX 3a7ad
g depeHIMaTbHBIMUA YPaBHEHUSIMU;

- YMEHHEM KJIaCCU(PHUIIMPOBATh YPAaBHEHUS;

- YMEHHEM CTaBUThb U UCClieoBaTh 3a1auy Ko,

- HaBbIKaMU MHTETPUPOBAHUS MIPOCTENIINX
g depeHIMaTbHBIX YPaBHEHH IEPBOro MOPsIIKa;

- YMEHHMEM CTPOUThH pEIICHHWE JIMHEHWHBIX YPAaBHEHUU U
CHUCTEM,;

- MPEJCTaBIEHUEM O METOAAX MPUOIMKEHHOTO PelIeHUs
3a/1a4 ¢ MOMOUIbIO AU PepeHInanbHbIX YPaBHEHHUI;
-CII0COOHOCTBIO MHTEPIIPETUPOBATH A0CTPAKTHBIE HAYyUYHbIE
anredpanveckue U reoMeTpuYecKhe pe3yibTaThl B LENSIX
pelIeHns 3a/1a4 NPUKJIaJHOTO XapakTepa

[1K-2

CIIOCOOHOCTH
Ha OCHOBE THIIOBBIX
METOJIUK u
JIEHCTBYIOIEN

3HATh:

- OCHOBHBIE INOHATHS MHOXKECTBA M OIEpalluy HaJ HHUMH,
3JIEMEHThl KOMOWHATOPUKU, TEOPHUIO OYIEeBBIX (YHKIIHM,
TEOpHIO TpadoB, BJIEMEHTHl TEOPHUH AaBTOMATOB U HX
BaYKHEHIIINE NPUIIOKEHUS B PUKIIATHBIX BONIPOCAX;
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HOPMAaTHUBHO-
IIPaBOBOM 6a3b1
paccuuTaTth
HKOHOMHYECKHE u
COLIMAJIBHO-
9KOHOMHUYECKUE
HoKa3aTe,
XapaKkTepU3yrolue
JeSITeTbHOCTD
XO3AUCTBYIOIIUX
CyOBEKTOB

-KJIACCUYCCKOEC OIIPCACICHNEC BEPOATHOCTHU CO6BITI/I${,

-OCHOBHBIE  PE3yNbTaThl  TEOPUU  JUCKPETHBIX |
HETIPEPBIBHBIX CIIyYaiHBIX BEJIHYHH,
-METOJbl ~ TEPBUYHOM  OOpabOTKM  CTAaTHCTHYECKOM

nH(pOpMaIUK, CTATUCTUYECKOTO OICHUBAs M TPOBEPKH
TUIIOTES;

-OCHOBHBIC TIOHSATHUS M METOJOJOTHYCCKUE TPUHIIUITHI
METOJIOB ONITUMU3AIINH;

-IPUHIUIBI  TIOCTPOCHHUS ~MAaTEMAaTHYECKUX  MOJEIICH,
KOTOpBIC MO3BOJISIFOT CBECTH YKOHOMUYECKYIO MPOOIEMy K
PELICHUIO 3a/1a4l JTMHEUHOM, HEJIMHEIHOM, TMHAMUYECKOMN
ONTUMU3ALMK WJIM CETEBOTO IUIAHUPOBAHMS, a TaK¥kKe
CBOMCTBA, OCOOCHHOCTH M TPAHHUIIBI TPUMEHUMOCTH 3THX
MOJICICH;

-METOAbl pEHICHUS 3aJa4 JIMHEWHOW, HEJIMHEWHOM,
JUHAMUYECKOW ONTUMU3ALMH U CETEBOT0 IJIAHUPOBAHUS

YMeTs:

-HaXOJIUTh BEPOATHOCTH COOBITHS COTJIACHO KJIACCHYECKON
CXEM€ BEPOSITHOCTEH,

-HaXOJUTh YUCIIOBbIE XapaKTEPUCTUKU OCHOBHBIX THIIOB
CIIyYaHBIX BEJIUYMH,

-00pabaThIBaTh CTATUCTUYECKYIO HH(OPMALIUIO U MOITY4aTh
Hay4yHO OOOCHOBaHHBIC PE3yJbTATHl MO 00OpadaThIBacMOU
BBIOOpKE;

- IPaBWIBHO C(HOPMYJIMPOBATH 33Ja4y ONTHMH3AIUH, T.C.
OTIpEeACTUTh LeTeBYI0 (QYHKIUIO U CUCTEMY OTpaHUYECHUN
(MHOXECTBO JIOITYCTUMBIX PEIICHUI), B TOM Cliydae, eClid
pelIaeTcsi ONTUMU3AIMOHHAS 3a]]a4a C OrPaHUYCHUSIMHU;

- pemIUTh 3a/ady ONTHMH3AIMH C MOMOMIBIO 3aJaHHOTO
MeToj1a 1100 00BSCHUTH, MOYEMY MTOCTABIIEHHAs 3aJa4a He
MMEET pPeIICHHS,

-OIICHUTH HOJ'Iy"IeHHHﬁ PE3YyJIbTAT pCHICHUS C TOYKH
3pCHHA €TI0 NMPAaBUIIBHOCTU

Bnaners:

- CcIocoOHOCTBbIO NpUOOpeTaTh HOBBIE HayyHble U
npodeccuoOHaNbHbIE 3HAHUSA, MCIIONIB3Ys] COBPEMEHHBIE
oOpa3oBaTenbHble ¥ WH(GOPMAIMOHHBIE TEXHOJIOTUH, a
TaKXke yueOHyI0 U PO ECCUOHATIBHYIO JIUTEPATYPY;
-HaBbIKaMH IIPUMECHCHNA COBPEMCHHOTI'O MAaTEMATHUYCCKOI'O
WHCTpYMEHTapUs JUTS pelIeHus CJIOXKHBIX
npodeccnoHanbHbIX 3aa4

-METOJaMH  IIOCTPOCHMS  MATEMaTH4YECKOM  MOJEIU
po(eCCHOHATIBHBIX 33Ja4 C MCIIOJIb30BaHHEM TEOPETUKO-
BEPOSITHOCTHOTO rnoaxozna u COZIepKATEIbHON
WHTEpIpETAIEN OJyYEHHBIX PE3yIbTaTOB;

-HaBbIKAMH aHAJIN3a YKOHOMHUYECKUX MPOOJIEM C TOMOIIBIO
(bOpMaJ'H)HBIX MATEMATHUYCCKUX Moneneﬁ IIpHu pa3iIuYIHBIX
MIPEATIONIOKEHUAX O XapaKTepe MapaMeTPOB dTUX MOJEIIEH;
-CIIOCOOHOCTBIO OLEHHUTH MOJIYYEHHBIH KOJIMYECTBEHHBIN
pe3yabTaT ¢ TOYKU 3pEHMsI MCXOIAHOM MpoOieMbl M J1aTh
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PEKOMEHIalMI0 O TOM, Kakoe MMEHHO (YIpaBJIEHYECKOe,
TEXHUYECKOE U T.[.) PEIICHUE CIEAYeT MPHUHSTH, YTOOBI
peMUTh MPoOIeMy ONTUMAIBHBIM 00pa30M.

-CIIOCOOHOCTBIO OIIEHUTh, KAKMX UMEHHO MapaMeTphl B
HWCXOJHOM 3a/1a4u€ HAPYLIEHBI UM KaKUe N3MEHEHUS
HYKHO BHECTH B MATEMATUUYECKYIO MOJIENb, ECIIU
BBIICHHIIOCH, UTO 3ajaya JIMHCHHOHN, HeTHHEHHON WITH
JTMHAMUYECKOW ONTUMHU3AIMUA HE UMEET PEIICHUS

I1K-3

- CIIOCOOHOCTh
BBITIOJIHATH
HEO0OXOaUMBIE IS
COCTaBJICHUS
9KOHOMMYECKHUX
IUTAHOB PACYETHI,
000CHOBBIBAThL UX U
IIPEICTABIISATh
pe3ysbTaThl padOTHI B
COOTBETCTBUU C
HIPUHITHIMU B
OpTraHu3aIuu
CTaHIapTaMH

3HaTh:

- OCHOBHBIC MOHATHUS MHOXECTBA M OIEpallMy HaJl HUMHU,
3JIEMEHThI KOMOMHATOPUKH, TEOPHIO OyJEeBBIX (YHKIIHH,
TeOpuio TpadoB, IJIEMEHTHI TEOPUU AaBTOMATOB M UX
Ba)KHEHIIME MPUIIOKEHUS B TPUKIIAIHBIX BOIIPOCAX;
-KJIACCUYECKOE OTPEIEICHIE BEPOATHOCTU COOBITHS,
-OCHOBHBIE  pe€3yJbTaThl  TEOPUM  JIUCKPETHBIX U
HETIPEPBIBHBIX CIIyYailHBIX BEJIUMYUH,

-METOJIbI ~ TIEPBUYHOM  OOpaOOTKM  CTATUCTUYECKOMN
MH(OPMALIMY, CTATHCTUYCCKOTO OIICHWBAS M IPOBEPKH
TUIOTE3;

-OCHOBHBIC TIOHSATHUS M METOJOJIOTUYECKUE TPUHIIMITBI
METOAO0B ONTUMH3AIUY;

-IPUHIUIBI  TIOCTPOCHUS MAaTEeMAaTHYEeCKUX  MOJEIIEH,
KOTOpBIE MO3BOJISIIOT CBECTH AKOHOMUYECKYIO MPOOIeMy K
PELICHHIO 3a1a4M JIMHEWUHOM, HEJIMHEMHOM, TMHAMUYECKON
ONTUMM3ALMM WM CETEBOI0 IUIAHUPOBAHUS, a TaKkKe
CBOMCTBA, OCOOCHHOCTH W TPAHHUIIBI TPUMEHUMOCTH 3THUX
MOJICHEH;

-METOAbl PEUIEHUA 3aJa4 JIMHEWHOW, HEJIMHEWHOM,
JMHAMUYECKOW ONTHUMU3AIMU U CETEBOTO IIJIAHUPOBAHUS

YMmers:

-HaXOJIUTh BEPOATHOCTH COOBITHS COTJIACHO KJIACCHYECKOMN
CXeMe BEPOSTHOCTEH,

-HaXxOJUTh YHCIIOBBIE XapaKTEPUCTUKH OCHOBHBIX THIIOB
ClTyyallHBIX BEJIMYUH,

-00pabaThIBaTh CTATUCTUYECKYIO HH(OPMALIMIO U NTOTY4aTh
Hay4yHO OOOCHOBaHHBIE PE3YNbTaThl MO 0O0pabaThIBaEMOii
BBIOOpKE;

- TPaBWJIBHO C(OPMYIHUPOBATH 3a]ady ONTUMH3AIMH, T.C.
OTIPENIENIUTh LENEeBYIO (QYHKIMIO M CHCTEMY OTpaHHYCHHMA
(MHOXXECTBO JIONYCTUMBIX PELICHUH), B TOM Clly4yae, eCciu
peraeTcs ONTUMHU3AIMOHHAS 3a/1a4a C OTPAHUYCHHUSMU;

- pelMTh 3aJady ONTHMHU3ALUHU C TOMOIIBIO 33/JaHHOTO
MeToJ1a 1100 00BSACHUTD, TIOYEMY ITOCTABIICHHAs 3aJauya He
UMEeT PeLIeHHUS;

-OIICHUTH HOHy‘I@HHBIﬁ PE3YIbTAT PCIICHUSA C TOYKH
3pC€HHA €TI0 NPaBUIBHOCTH

Bnaners:

- CIHOCOOHOCTBIO MpHUOOpEeTaTh HOBbIE HAy4yHbIE H
npodeccuoHabHblEe 3HAHMSI, HCIOJB3YSl COBpPEMEHHBIE
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oOpasoBarenbHble U WH(OPMAITMOHHBIC TEXHOJOTHH, a
TaKXke yueOHYyI0 U TPO(ECCUOHATIBHYIO JIUTEPATYPY;
-HaBbIKAMH MTPUMEHEHUS COBPEMEHHOTO MaTEMaTH4YECKOIro
WHCTPYMEHTapHs ISt pereHus CIJIO’KHBIX
npodeccuoHanbHbIX 3a1a4

-METOJlaMH  TIOCTPOCHHMS  MaTeMaTHYeCKOW  MOJEIH
npodeccnoHaNbHBIX 33J1a4 C UCIOJIb30BAHUEM TEOPETHKO-
BEPOSITHOCTHOTO oX0/1a " coJiepKaTeIbHON
MHTEpIpETAIMEH MOJIyYeHHBIX PE3YyIbTaTOB;

-HaBbIKAMH aHAJIN3a YKOHOMHYECKUX MPOOJIEM C TOMOIIBIO
(dbopManbHBIX MaTEeMAaTHUYECKUX MOJIENe MpU pa3iHyuHbIX
MPENOI0KEHUAX O XapaKTepe NapaMeTpOB ITHX MOETICH;
-CIIOCOOHOCTBIO OLEHUTH MOJIYYEHHBIH KOJIMYECTBECHHBIN
pe3yabTaT ¢ TOYKU 3PEHHUS MCXOAHOH MpoOIeMbl M J1aTh
PEKOMEHIalMI0 O TOM, Kakoe MMEHHO (YIpaBJIEHYECKOE,
TEXHUUYECKOE U T.[.) PEIIECHUE CIEAYET NPUHATh, YTOOBI
PEMUTh MPOOIeMy ONTUMAIBHBIM 00pa30M.

-CIIOCOOHOCTBIO OIIEHUTh, KAKMX UMEHHO MapaMeTphl B
HWCXOJHOM 3a/1au€ HAPYUIEHBI WM KaKHE U3MEHEHUS
HYKHO BHECTH B MAaTEMaTUYECKYIO MOJIENb, ECIIU
BBISICHHJIOCH, UTO 3a7a4a JIMHCHHOM, HEMHHCHHON 1IN
JTMHAMUYECKOW ONTUMU3AIMNA HE UMEET PEIICHUS

2. O0beM y4eOHOM JUCHUILIMHBI, BKIKYas KOHTAKTHYI0 padoThbl 00y4aouerocs ¢
npenoaaBarTeieM U CAMOCTOSITEILHYIO PadoTy 00y4aromerocsi

O01mas TpyI0eMKOCTh yu4eOHOM TUCITUILTNHBI COCTaBIsIeT 18 3a4eTHBIX eINHUII.

2.1.0uynasa ¢popma odyuenusn

Bcero Cemectpsl
9acoB 1 2 3 4

128 32 32 32 32

Bun yuebnoit pabotbl

AyIuTOpHBIE y4eOHbIE 3aHATHS,
BCEro

B ToMm uncne kontakTHas pabora
oOyuJarouxcs ¢ mpenoaaBareaeM

Y4eOHbIe 3aHIATHS TEKIIMOHHOTO THIIA 64 16 16 16 16
Y4eOHble 3aHATHS CEMUHAPCKOTO THIIA 64 16 16 16 16
JlaGoparopHbie 3aHATHS 0 0 0 0 0

CamocrosiTesbHast padora

00y4alomuxcsi*, BCero 385 112 121 76 76

B ToM umucie:

IToaroroBka K JIEKIIMOHHBIM U
MPAKTUYECKUM 3aHATHUSIM,
CaMOCTOSITEJIbHOE U3YUEHUE PaA3/IEIIOB
mucnumninael B O10C

BrinosiHeHNE PaKTUYECKHUX 3aJaHUIA 182 53 57 36 36

167 49 54 32 32

PyGexxHbIi TEKyLHi KOHTPOIIb 36 10 10 8 8

Bux npomMeKyTOYHOW aTTeCTallHu, 135 | 2K33M | 9K3aM | K3aM | IK3aM
KOHTPOJIb (4ac) 36 27 36 36




OO0mast Tpy10eMKOCTb y4eOH O

AUCUMILIMHBIL, 3.€. ‘ 18 ‘ 5 ‘ 5 ‘ 4 ‘ 4 ‘ ‘
2.2.0uno-3a0unan hopma odyuenus
. Bcero CemecTtpbl

Bun yaeOHOM paboThI HACOB 1 5 3 4
AyIUTOpPHBbIE Y4eOHbIe 3aHATHS, 64 16 16 16 16
BCEro
B Tom uuncne konTakTHas paboTa
oOyJaromuxcs ¢ mpernoaaBareIeM
VYyeOHbIC 3aHATHUS JICKIIMOHHOTO THIIA 32 8 8 8 8
YyeOHbIC 3aHATUS CEMUHAPCKOTO THTIA 32 8 8 8 8
JlaboparopHble 3aHATHS 0 0 0 0 0

CamocrosiTesibHas padoTa

o0yualommxcsi*, Bcero 440 128 128 92 92

B ToM umucie:

IToaroroBka K JIEKIIMOHHBIM U
MPAKTUYCCKUM 3aHATHSIM,
CaMOCTOSITEITLHOE N3YUCHHE Pa3/ICIIOB
qucuuIinHel B OOC

224 68 68 44 44

BrinosiHeHUE MPAKTUYECKHUX 3aJaHUIA 180 50 50 40 40

Py0exHblii TeKyIInii KOHTPOIb 36 10 10 8 8

Buj mpomekyTo4HOii aTTeCTANNH, 144 3K3aM | 9K3aM | IK3aM | dK3aM
KOHTPOJIb (4ac) 36 36 36 36

OO01mas Tpyr0eMKOCTb y4eOHOM

AUCHUILINHBI, 3.€. 18 5 5 4 4
2.3.3aounasn ¢popma odyuenusn
. Bceero CemecTpbl

Bug yue6Ho# paboTbl 4ACOB 1 > 3 2
AynuTOpHbBIE y4eOHbIe 3aHATHS, 30 8 8 8 3
BCero
B ToMm uncne konTakTHas pabora
o0yyaromuxcs ¢ npernojaBareneM
YueOuble 3aHATHS JIEKIIMOHHOI'O THIIA 16 4 4 4 4
VY4eOHble 3aHATHSI CEMUHAPCKOTO THIIA 16 4 4 4 4
JlaGopaTopHble 3aHATUS 0 0 0 0 0

CamocrosiTesbHast padoTa

Oﬁy‘lalOIIIHXCSI*, BCEro 580 163 163 127 127

B ToM umncie:

IToaroroBka K JIEKIUOHHBIM U
MPAKTUICCKUM 3aHATHSM,
CaMOCTOSITENTLHOE U3YUYCHHE Pa3/IelIOB
mucnumnesl B O1OC

270 76 76 59 59
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BelnonHeHne IpakTUYeCKUX 3aJaHuN 274 77 77 60 60
PyOexHbIii TeKyIIHii KOHTPOJIb 36 10 10 8 8
Buja npome:kyTouHO# aTTeCTALMH, 36 3K3aM | 3K3aM | 9K3aM | 9K3aM
KOHTPOJIb (4ac) 9 9 9 9
OO0mast Tpy10eMKOCTb y4eOH Ol

AUCUMILIMHBIL, 3.€. 18 5 5 4 4

3. Coaep:xkanue y4eOHOMH THCHHUIINHBI

3.1. Yuebno-memamuueckuit nian no ounoii ghopme odyuenusn

OO0BeM ayTUTOPHBIX 3aHATHI cocTaBisaeT 128 vacos.
O6beM caMoCTOSTENbHON paboThl — 367 4acoB.

Ne Pazpen, tema Buabl yueOHo# padoThl, akaJieMU4YeCKHX YaC0B
n/n KonrakTHas padora
= 00y4arImuxcs ¢
S . 2 npenojaBareiemM
2iis
2 £agg e | E |z
g 54 %5 S |2 |E=
[~} =53 9 o = O o | & E
13} = ot = =
SC = = () c E == | Bz
=S58 | & SE|EE| &=
= (=Tl -" =] = = s <
o F g = e ©
= O é
1 2 3 4 5 6 7 8
Moayas 1 (1 cemectp )
1 Paznen1.1 3J1€1\3€HTLI 36 30 6 4 5 0
AHAJTUTHYECKOI reoMeTpuu
Pa3nen 1.2 KpuBbie BTOporo
2. nopsiaKa 36 30 6 2 4 0
3 Paznen 1.3 DjieMeHTHI 36 28 8 4 4 0
aJredpbl
Paznen 1.4 DaemMeHTHI
4. | nuneiinoii anredpoI 36 30 6 4 2 0
Paznen 1.5 Marpuus! u
5. | kpagpaTH4HbIe GOPMBI 36 30 6 2 4 0
OO0mmii 00beM, YaCOB 180 148 32 16 16 0
®opMa POMeKYTOUYHOM
3K3aMeH
aTTecTanuu
Moayab 2 (2 cemectp )
Pasznen 2.1
Juddepennuansuoe
1. | ucumcnenne dpynkumii oxuoii 36 30 6 2 4 0
nepeMeHHOon
2 Paznen 2.2 Oo0mas cxema 36 30 5 9 4 0
Hccaen0BaHud GyHKIMHU
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Pasznen 2.3. UuTerpajibhoe
3. | ncuncnenue GpyHKumii 0HOI 36 30 6 4 2
nepeMeHHOi
Paznen 2.4.
4 Anddepenunanbuoe 36 28 8 4 4
HCYHUCJIeHUEe (yHkmmn
HECKOJIbKHX MepeMeHHbIX
Paznen 2.5. UnTerpajbHoe
5. | MCUMciIeHHe byHKuMH 36 30 6 4 2
HECKOJIbKHUX NepeMeHHbIX
OO0muii 00beM, 4YaCOB 180 148 32 16 16
®opmMa NPoOMeKyTOUYHOM
aTTrecTanuu JKsamen
Moayab 3 (3 cemectp )
6 Pazgen 3.1. 3uJIeMeHT]>I TEOpHHU 36 28 8 4 4
BepPOSAATHOCTEI
7 Paznen 3.2. Cayuaiinble 36 28 8 4 4
BeJIHYHHBI
8 Paznen 3.3. aﬂerHTbI 36 28 8 4 4
MATEMaTHYeCKOI CTATUCTUKH
9 Paznen 3.4. [IpoBepka 36 28 5 4 4
CTATUCTHYECKHX TUTIOTE3
OO0mmii 00beM, YacoB 144 112 32 16 16
DopMa NPOMeKYTOYHOH SK3aMeH
aTTrecTaluu
Mopayas 4 (4 cemecTp )
Pazgen 4.1. DiaacTHYHOCTEL
6. 36 28 8 4 4
GyHKunn
Paznen 4.2. 3anaya JuHeHHOro
7. | nporpaMmmupoBanue 36 28 8 4 4
Paznen 4.3. 3agaua
8. | HesiMHelHOM ONTHUMHU3AIMH 36 28 8 4 4
9 Paznen 4.4. Saiz[aqa 36 28 8 4 4
AUHAMUYECKOH ONTHMH3AIUH
OO01uii 00beM, YaCOB 144 112 32 16 16
DopMa NPOMEKYTOYHOH SK3aMeH
aTTecTanuu
BCEI'O: 648 367 | 128 | 64 | 64 |

3.2. Yueono-memamuueckuiit nian no 04H0-3a04Houl popme 00yuenus

O0beM ayIuTOPHBIX 3aHATHI cocTaBisieT 64 4Jacos.
O0BeM caMOCTOSATENFHOM paboTh, BKItOYast KOHTpob — 584 (440+144) yacos.

Ne Pa3nen, Tema
n/n

Bujbl yueOHoM padoThl, aKageMHYEeCKHX YACOB

Bcer

=)

Camo
CTOS

-

€JIbH

asi
nafin

KonTakTHas padora
00y4arIuxcs ¢
npenoaaBaTejieM
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g S | 3
= z Z =
= E « 9 g | BE
g SE | $FE| EE
S = = S =| s E
@ | EF|EF| 23
% = e 9
%) <
= &) =]
1 2 3 4 5 7 8
Monayas 1 (1 cemectp )
10 Pa3znen 1.1 3ﬂel\feHTLI 36 35 1 0 0
AHAJTUTHYECKOI reoMeTpuu
Pa3nen 1.2 KpuBbie BTOporo
11.| nopsiaka 36 35 1 1 0
12 Pa3nen 1.3 DaemeHTBI 36 34 9 1 0
ajnredpbl
Pazgen 1.4 DieMeHTHI
13.| nuneiinoii anre6pobI 36 34 2 1 0
Pa3znen 1.5 Marpuusl u
14.| xBagpaTnunbIe PopMbI 36 34 2 1 0
OO0muii 00beM, 4YaCOB 180 172 8 4 4 0
DopmMa NPOMEKYTOYHOI SK3AMeH
arTecTalMu
Moayab 2 (2 cemectp )
Paznen 2.1
JAuddepenunaibHoe
10, mcumncienne yHkumii oxHoM 36 35 1 0 0
nepeMeHHOi
11, Pa3znen 2.2 Oo0mas cxema 36 35 1 1 0
Hccae0BaHus QYHKIUU
Paznen 2.3. UnTerpanbnoe
12.| ucuncyienue GyHKIMIA OTHOM 36 34 2 1 0
nepeMeHHOon
Paznen 2.4.
13, Juddepennuanbnoe 36 34 5 1 0
HCYHCJICHHE pyHkuun
HECKOJIbKHX IepeMEeHHbIX
Paznen 2.5. UurerpajabHoe
14.| HcUHCIeHHE (yHKIMn 36 34 5 1 0
HECKOJIbKHUX NMepeMeHHbIX
OO01uii 00beM, 4YaCOB 180 172 8 4 4 0
®opma NPoOMeKyTOUHOM
aTTecTAlMH JKIAMEH
Moayab 3 (3 cemecTp )
15 Pa3nen 3.1. BUJIeMeHTbI TeopuM 36 34 2 1
BEpPOSITHOCTEI
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16. Pa3nen 3.2. Cayuaiinbie 36 34 2 1 1
BEJIHYHHBI
17, Paznen 3.3. 3J1eMSHTLI 36 34 2 1 1
MaTeMaTH4YeCKOli CTATHCTHKH
18, Pa3nen 3.4. [IpoBepka 36 34 2 1 1
CTATHCTHYECKHUX I'MIIOTE3
OO0mii 00beM, 4YaCOB 144 136 8 4 4
®opMa IPOMEKYTOUYHOM
IK3aMeH
aTTecTAlMH
Moayas 4 (4 cemecTp )
15] Pa3znen 4.1. DaacTHYHOCTL 36 34 2 1 1
byHkuun
Pa3nen 4.2. 3agaya JUHEHHOr0
16.| nporpammupoBanue 36 34 2 1 1
Pa3znen 4.3. 3agaua
17.| neuneiinoii onTHMU3aALHK 36 34 2 1 1
18, Pa3nen 4.4. 33}13!121 36 34 2 1 1
JAHHAMHYECKOH ONTHMH3AIHN
OO0uii 00beM, 4YaCOB 144 136 8 4 4
dDopMa NPOMeKYTOYHOI
IK3aMeH
aTTecTauuu
BCEI'O: 584 | 520 | 64 | 32 | 32 |

3.3. Yueono-memamuueckuii nian no 3a04Hoii popme odyuenusn

OO0beM ayIUTOPHBIX 3aHATHH cocTaBisieT 32 4acoB.
O6bemM camocTosTebHON paboThl — 580 yacoB.

Ne Pa3znen, Tema Buabl yueOHoi1 paboThl, aKaIeMHYECKHX YACOB
n/n KonrakTHas paGora
- o0y4arommxcst ¢
S .8 npenojaBaTejaemM
2% FE
2]
< dmg g g z z
2 S8%% S | g |E=
= = 5 % o o z O g | &=
o 2 = = = S = =
2e 2 E | @ S s ==
=S58 |8 SE|EE| &=
= =T =7 ==} = = o
o s |3 |g°
= O =
1 2 3 4 5) 6 7 8
Mopayas 1 (1 cemectp )
19 Paznen 1.1 DneMeHTHI 36 34 2 2 0 0
‘| aHATUTHYEeCKOH reoMeTpUH
Pa3znen 1.2 Kpusbie BToOporo 34 2 2 0 0
20.| nopsxa 36
Pa3znen 1.3 DiieMeHTbI 36 0 0 0 0
21. 36
aJredpsl
Pa3znen 1.4 DinemeHTBI 34 2 0 2 0
22.| nneiinoii anredpnl 36
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Paznen 1.5 MaTpuusl u 34 2
23.| kBagpaTHUHBIE GOPMBI 36
OO0mii 00beM, 4YaCOB 180 172 8
DopMa NPOMEKYTOYHOH SK3aMeH
aTTrecTanuu
Moayab 2 (2 cemectp )
Pazgen 2.1 34 2
JuddepenunaibHoe
19, ucuncaenue dpynkumii oguoii 36
nepeMeHHOi
Paznen 2.2 O6mas cxema 34 2
20. 36
HCCJIeJOBAHUA (PYHKIMHU
Pa3neun 2.3. UHTerpajibHoe 36 0
21| ucuncyienne PyHKIMiA OTHOM 36
nepeMeHHOi
Pa3nen 2.4. 34 2
22 JuddepenuuanbHoe 36
| HcuHcIeHne GyHKIIN
HECKOJIbKHX NMepeMeHHbIX
Paznen 2.5. UnrerpajbHoe 34 2
03 | HCUHC/IeHHE (yHKIMN 36
HECKOJIbKHUX MepeMeHHbIX
OO0mmii 00beM, YaCOB 180 172 8
®opMa POMEKYTOUYHOM
arrecTanuu JKsamen
Moayas 3 (3 cemecTp )
o4, Pazgen 3.1. BUJIeMEHTLI TeopuM 36 34 2
BEPOSITHOCTEH
o5 Pasznen 3.2. Cayuaiinblie 36 34 2
BeJTHYMHBI
2. Paznen 3.3. BHerHTLI 6 34 2
MATEMAaTHYeCKOIl CTATUCTUKH
27, Pa3nen 3.4. lIpoBepka 36 34 2
CTATUCTHYECKUX TUIOTE3
O01mmii 00LeM, 4aCoB 144 136 8
DopMa NPOMEKYTOYHOH SK3aMeH
aTTecTanuu
Monayas 4 (4 cemecTtp )
4] Paznen4.l. JnacTuuHocTh 36 34 2
byHkunn
Paznen 4.2. 3anaua JuHeiHOrO 34 2
25, nporpamMmupoBanue 36
Pasnen 4.3. 3amaua 34 2
26.| gemHeiiHoil onTHMHU3AMNH 36
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7 Paznen4.4. 3amaua 36 34 0 2 0
| IMHAMHYECKOM ONTHMM3AIUN
OO0umii 00beM, YaCOB 144 136 4 4 0

®opmMa NPoOMeKyTOUYHOM
arTecTauuu

IK3aMCH

4. Y4eOHO-MeTOaMYeCKOEe o0ecleyeHHE CAMOCTOATEJbHOH padoTbl o0ydaromuxcs IO

Y4eOHOM AU CHUINJINHE

4.1. Buovl camocmoamenvHoil padomot 00yuarOuuxcsa no OUCYUNIUHE

st ouHO# hopMBI 00YUeHH S

Buabi camocTosiTeJIbHOM PadoThl 00y4al0IIUXCH, B T.4.
KOHTPOJb
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Mopnyas 1 (cemectp 1)
pacueTHo-
IToaroroska K rpadueckue KommbrorepHoe
JIGKIIMOHHBIM U TECTHPOBaHUE
pabotsl
[PAKTHYECKUM W uHast popma
Pasmen 1.1 30 10 3aHATHAM, 11 2 pyGexHOro 7
CaMOCTOSITEIIBHOE KOHTPOJIS TIO
n3ydeHue YCMOTpPEHHUIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
ITonroroBka k rpaduueckie KommbrorepHoe
JIEKI[HOHHBIM H TECTHPOBAHHE
padotsl
HPAaKTUYECKUM nin uHas hopma
Pazmen 1.2 30 10 3aHATHSM, 11 2 PpyOekRHOTO 7
CaMOCTOSITEIILHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHHUIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
ITonroroBka k rpaduueckie KommbrorepHoe
JIEKIIMOHHBIM 1 TECTUPOBAHHE
padotsl
HPAaKTUYECKUM nin uHas hopma
Pasnen 1.3 28 9 3aHATHSM, 10 2 py6eskHoro 7
CaMOCTOSTENIBHOE KOHTpOJIS [0
u3ydeHue YCMOTPEHUIO
pasnena B OMMOC NIpenosaBaTes
pacdeTHo-
IMonroroBka k rpaduueckue KommbrorepHoe
JIEKIIMOHHBIM U TECTHPOBAHHE
paboThr
[PAaKTHYECKAM i uHast popma
Pasngen 1.4 30 10 3aHATHAM, 11 2 pyGexHOro 7
CaMOCTOSITENIBHOE KOHTPOJIS [0
n3ydeHue YCMOTpPEHUIO
pasnena B OMMOC NIpenosaBaTes
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pacyeTHO-

ITonroroBka k rpadueckue Komnsrotepaoe
JICKIIMOHHBIM U TECTUPOBAHHE
paboTsI
[PAaKTUYECKAM nin uHas popma
Paznen 1.5 30 10 SAHSTHAM, 10 2 pyGexHoro 8
CaMOCTOSATENIbHOE KOHTpOJIS 11O
u3ydeHue YCMOTpPEHUIO
pazznena B D1IOC IpernojaBarels
OO0mmii
148 49 53 10 36
00beM, 4acoB
®opMa IPOMEKYTOUYHOM
IK3aM€EH
aTrecranumn
Moayasb 2 (cemectp 2)
pacueTHo-
IToxnroroBka k rpaduueckie KommbrorepHoe
JIEKIIMOHHBIM 1 TECTHPOBaHUE
pabotsl
HPAKTUYECKUM nim uHas opma
Paznen 2.1 30 11 SAHSTHAM, 12 2 pyGexuoro 5
CaMOCTOSITEIILHOE KOHTPOJIS IO
u3ydeHue YCMOTPEHUIO
pazznena B O110OC TIperoaaBaTes
pacueTHo-
ITonroroBka k rpadpuueckie KommbrorepHoe
JIGKIIMOHHBIM 1 TECTUPOBAHHE
paboThI
HPAaKTUYECKUM niu uHas opma
Paznen 2.2 30 11 SAHATHAM, 12 2 pyGexHoro 5
CaMOCTOSATENILHOE KOHTpOJIS [0
u3ydeHue YCMOTPEHUIO
pazznena B O110C TIperoaBaTes
pacueTHo-
IoaroroBka k rpadueckue KommbrorepHoe
JIEKIIMOHHBIM 1 TECTUPOBAHHE
paboThI
[PAKTHYECKUM i uHast popma
Paszmen 2.3 28 10 3aHATHAM, 11 2 py6exHOro 5
CaMOCTOSTENILHOE KOHTpOJIS [0
n3ydeHue YCMOTPEHHUIO
pasznena B SUOC MpenojaBaTes
pacueTHo-
IoaroToBka k rpaduiecke KommbrorepHoe
JIEKIIMOHHBIM U TECTHPOBAHHE
padoTEI
[PAaKTHYECKAM M nHast opma
Paznen 2.4 30 11 3aHATHAM, 11 2 py6esxHoro 6
CaMOCTOSITEIIBHOE KOHTPOJIS TIO
n3ydeHue YCMOTpPEHHUIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
INoaroToBka k rpadueckie KommbrorepHoe
JIEKIIMOHHBIM U TECTHPOBAHHE
padotsl
HPAaKTUYECKUM nin uHas hopma
Pazmen 2.5 30 11 3AHATHSM, 11 2 pyBexoro 6
CaMOCTOSITEIILHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHUIO
pasznena B SUOC MpernoaBaTens
OO0umii
148 54 57 10 27
00BeM, YacoB
DopMa NPOMEKYTOYHOH
IK3aMEH

aTreCcTalnumn

Monayas 3 (cemectp 3)
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pacueTHo-
ITonroroBka k rpadueckue Komnsrotepaoe
JICKIIMOHHBIM U AGoTH1 TECTUPOBAHHE
[PAaKTUYECKAM P nin uHas popma
Pa3zgen 3.1 28 8 3aHATHAM, 9 py6exKHOTO 9
CaMOCTOSATENIbHOE KOHTpOJIS 1O
u3ydeHue YCMOTpPEHUIO
pasnena B O1OC IpernojaBarels
pacueTHo-
IoaroroBka k rpadmeckue KommbrorepHoe
JIEKIIMOHHBIM 1 AGoTh1 TECTUPOBAHHE
MPaKTHYECKUM P i uHas popma
Pasznen 3.2 28 8 3AHATHAM, 9 pybexHoro 9
CaMOCTOSATENILHOE KOHTpOJIS 1O
n3ydeHue YCMOTpPEHUIO
paszznena B SUOC IpernoiaBares
pacueTHo-
IoaroroBka k rpadmeckue KommbrorepHoe
JIEKI[HOHHBIM U 60 TECTHPOBaHUE
MPaKTHYECKUM paborbt i vHas popma
Pasznen 3.3 28 8 3AHATHAM, 9 pybexHoro 9
CaMOCTOSITEIILHOE KOHTPOJIS TIO
n3ydeHue YCMOTpPEHUIO
pasznena B SUOC MpenoaBarTes
pacueTHo-
IToaroroBka k rpauueckie KommbrorepHoe
JIEKI[HOHHBIM U AGoThI TECTHPOBaHUE
HPAaKTUYECKUM p niu uHas popma
Pa3znen 3.4 28 8 3aHATHAM, 9 pyBeskHOro 9
CaMOCTOSITEIILHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHUIO
pazznena B O110C TIperoaaBaTes
Obmpai 12 | 32 36 36
o0beM, 4acoB
®opMa IPOMEKYTOYHOU
IK3aMCEH
arTrecranmumu
Mopnyas 4 (cemectp 4)
pacueTHo-
IToaroroska K rpaduiecke KommbrorepHoe
JIEKI[HOHHBIM H aGoTh! TECTHPOBaHHE
MPaKTHYECKUM p M nHast popma
Pasnen 4.1 28 8 3AHATHAM, 9 pybexHoro 9
CaMOCTOSITEIIBHOE KOHTPOJIS TIO
n3ydeHue YCMOTpPEHHUIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
IToaroroska K rpadueckie KommbrorepHoe
JIEKI[HOHHBIM H AGoThI TECTHPOBaHHE
HPAaKTUYECKUM p nin uHas hopma
Paznen 4.2 28 8 3AHATHAM, 9 pybexHoro 9
CaMOCTOSITEIILHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHUIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
IoaroToBka k rpaduueckie KommbrorepHoe
JIEKI[HOHHBIM H AGoThI TECTHPOBaHHE
HPAaKTUYECKUM p nin uHas hopma
Pasnen 4.3 28 8 3aHATHSAM, 9 py6esxroro 9
CaMOCTOSITEIIBHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHHUIO
pasnena B OMIOC NpenosaBaTes
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pacueTHo-
ITonroroBka k rpadueckue KommbrorepHoe
JICKIIMOHHBIM U TECTUPOBAHHE
paboTsI
[PAaKTUYECKAM nin uHas popma
Pasen 4.4 28 8 e— 9 2 | pybermoro | 9
CaMOCTOSATENIbHOE KOHTpOJIS 1O
u3ydeHue YCMOTpPEHUIO
pazznena B D1IOC IpernojaBarels
OO0mmii
112 32 36 8 36
00beM, 4aACOB
DopMa NPOMEKYTOYHOH
IK3aM€EH

aTTrecTalnuu

JJ1s 0uHO0-3204HOI hopMBbI 00yUeHMSsI
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Moayas 1 (cemectp 1)
pacueTHo-
ITonroroBka k rpadmeckue KommbrorepHoe
JICKIITUOHHBIM 1 TECTUPOBAHUEC
paboThI
TIPAKTUICCKUM W UHasg (bopMa
Paznen 1.1 30 10 SAHATHAM, 11 2 pyGexHoro 7
CaMOCTOATECIIbHOC KOHTPOJIA 11O
H3yueHHE YCMOTPEHHIO
pasnena B OUOC NpenoaBaTes
pacueTHo-
IToaroroska K rpaduiecke KommbrorepHoe
JICKIITUOHHBIM U TECTUPOBAHUEC
padoTEI
TIPaKTHYCCKUM WA UHas (1)opMa
Pasgen 1.2 30 10 3aHATHAM, 11 2 pyGexHOro 7
CaMOCTOATCIIbHOC KOHTPOJIA 11O
H3y4eHHE YCMOTPEHHIO
pasznena B SUOC MpernoiaBaTens
pacueTHo-
IToaroroska K rpaduiecke KommbrorepHoe
JICKIITMOHHBIM 1 TECTUPOBAHUE
padotsl
TIPaKTHYCCKUM WA UHas (1)opMa
Pazmen 1.3 28 9 3aHATHAM, 10 2 pyGexHOro 7
CaMOCTOSITEIILHOE KOHTpOJIS IO
H3y4eHHE YCMOTpPEHHIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
IToaroroska K rpadueckie KommbrorepHoe
JICKIITMOHHBIM 1 TECTUPOBAHUE
paboThI
MPAKTUYECKUM win uHas popma
Pazngen 1.4 30 10 3AHATHAM, 11 2 py6exKHOrO 7
CaMOCTOSITEIIBHOE KOHTpOJISL 110
H3y4eHHE YCMOTPEHHIO
paszena B JUOC MpernoaBaTens

19




pacyeTHO-

ITonroroBka k rpadueckue Komnsrotepaoe
JICKIIMOHHBIM U TECTUPOBAHHE
paboTsI
[PAaKTUYECKAM nin uHas popma
Paznen 1.5 30 10 SAHSTHAM, 10 2 pyGexHoro 8
CaMOCTOSATENIbHOE KOHTpOJIS 1O
u3ydeHue YCMOTpPEHUIO
pazznena B D1IOC IpernojaBarels
OO0mmii
148 49 53 10 36
00beM, 4acoB
®opMa IPOMEKYTOUYHOM
IK3aM€EH
aTrecranumn
Moayasb 2 (cemectp 2)
pacueTHo-
IToxnroroBka k rpaduueckie KommbrorepHoe
JIEKIIMOHHBIM 1 TECTHPOBaHUE
pabotsl
HPAKTUYECKUM nim uHas opma
Paznen 2.1 30 11 SAHSTHAM, 12 2 pyGexuoro 5
CaMOCTOSITEIILHOE KOHTPOJIS IO
u3ydeHue YCMOTPEHUIO
pazznena B O110OC TIperoaaBaTes
pacueTHo-
ITonroroBka k rpadpuueckie KommbrorepHoe
JIGKIIMOHHBIM 1 TECTUPOBAHHE
paboThI
HPAaKTUYECKUM niu uHas opma
Paznen 2.2 30 11 SAHATHAM, 12 2 pyGexHoro 5
CaMOCTOSATENILHOE KOHTpOJIS [0
u3ydeHue YCMOTPEHUIO
pazznena B O110C TIperoaBaTes
pacueTHo-
IoaroroBka k rpadueckue KommbrorepHoe
JIEKIIMOHHBIM 1 TECTUPOBAHHE
paboThI
[PAKTHYECKUM i uHast popma
Paszmen 2.3 28 10 3aHATHAM, 11 2 py6exHOro 5
CaMOCTOSTENILHOE KOHTpOJIS [0
n3ydeHue YCMOTPEHHUIO
pasznena B SUOC MpenojaBaTes
pacueTHo-
IoaroToBka k rpaduiecke KommbrorepHoe
JIEKIIMOHHBIM U TECTHPOBAHHE
padoTEI
[PAaKTHYECKAM M nHast popma
Paznen 2.4 30 11 3aHATHAM, 11 2 py6esxHoro 6
CaMOCTOSITEIIBHOE KOHTPOJIS TIO
n3ydeHue YCMOTpPEHHUIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
INoaroToBka k rpadueckie KommbrorepHoe
JIEKIIMOHHBIM U TECTHPOBAHHE
padotsl
HPAaKTUYECKUM nin uHas hopma
Pazmen 2.5 30 11 3AHATHSM, 11 2 pyBexoro 6
CaMOCTOSITEIILHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHUIO
pasznena B SUOC MpernoaBaTens
OO0umii
148 54 57 10 27
00BeM, YacoB
DopMa NPOMEKYTOYHOH
IK3aMEH

aTreCcTalnumn

Monayas 3 (cemectp 3)
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pacueTHo-
ITonroroBka k rpadueckue Komnsrotepaoe
JICKIIMOHHBIM U AGoTH1 TECTUPOBAHHE
[PAaKTUYECKAM P nin uHas popma
Pa3zgen 3.1 28 8 3aHATHAM, 9 py6exKHOTO 9
CaMOCTOSATENIbHOE KOHTpOJIS 1O
u3ydeHue YCMOTpPEHUIO
pasnena B O1OC IpernojaBarels
pacueTHo-
IoaroroBka k rpadmeckue KommbrorepHoe
JIEKIIMOHHBIM 1 AGoTh1 TECTUPOBAHHE
MPaKTHYECKUM P i uHas popma
Pasznen 3.2 28 8 3AHATHAM, 9 pybexHoro 9
CaMOCTOSATENILHOE KOHTpOJIS 1O
n3ydeHue YCMOTpPEHUIO
paszznena B SUOC IpernoiaBares
pacueTHo-
IoaroroBka k rpadmeckue KommbrorepHoe
JIEKI[HOHHBIM U 60 TECTHPOBaHUE
MPaKTHYECKUM paborbt i vHas popma
Pasznen 3.3 28 8 3AHATHAM, 9 pybexHoro 9
CaMOCTOSITEIILHOE KOHTPOJIS TIO
n3ydeHue YCMOTpPEHUIO
pasznena B SUOC MpenoaBarTes
pacueTHo-
IToaroroBka k rpauueckie KommbrorepHoe
JIEKI[HOHHBIM U AGoThI TECTHPOBaHUE
HPAaKTUYECKUM p niu uHas popma
Pa3znen 3.4 28 8 3aHATHAM, 9 pyBeskHOro 9
CaMOCTOSITEIILHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHUIO
pazznena B O110C TIperoaaBaTes
Obmpai 12 | 32 36 36
o0beM, 4acoB
®opMa IPOMEKYTOYHOU
IK3aMCEH
arTrecranmumu
Mopnyas 4 (cemectp 4)
pacueTHo-
IToaroroska K rpaduiecke KommbrorepHoe
JIEKI[HOHHBIM H aGoTh! TECTHPOBaHHE
MPaKTHYECKUM p M nHast popma
Pasnen 4.1 28 8 3AHATHAM, 9 pybexHoro 9
CaMOCTOSITEIIBHOE KOHTPOJIS TIO
n3ydeHue YCMOTpPEHHUIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
IToaroroska K rpadueckie KommbrorepHoe
JIEKI[HOHHBIM H AGoThI TECTHPOBaHHE
HPAaKTUYECKUM p nin uHas hopma
Paznen 4.2 28 8 3AHATHAM, 9 pybexHoro 9
CaMOCTOSITEIILHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHUIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
IoaroToBka k rpaduueckie KommbrorepHoe
JIEKI[HOHHBIM H AGoThI TECTHPOBaHHE
HPAaKTUYECKUM p nin uHas hopma
Pasnen 4.3 28 8 3aHATHSAM, 9 py6esxroro 9
CaMOCTOSITEIIBHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHHUIO
pasnena B OMIOC NpenosaBaTes
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pacyeTHO-

ITonroroBka k rpadueckue KommbrorepHoe
JICKIIMOHHBIM U TECTUPOBAHHE
paboTsI
[PAaKTUYECKAM nin uHas popma
Pasen 4.4 28 8 e— 9 2 | pybermoro | 9
CaMOCTOSATENIbHOE KOHTpOJIS 1O
u3ydeHue YCMOTpPEHUIO
pazznena B D1IOC IpernojaBarels
OO0mmii
112 32 36 8 36
00beM, 4aACOB
DopMa NPOMEKYTOYHOH
IK3aM€EH

aTTrecTalnuu
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Mopnyas 1 (cemectp 1)
pacueTHo-
ITonroroBka k rpadmeckue KommbrorepHoe
JIGKIIMOHHBIM U TECTUPOBAHHE
paboThI
[PAKTHYECKUM i uHas hopma
Pazpmen 1.1 34 15 SAHATHAM, 16 2 pyGexHoro 1
CaMOCTOSATENILHOE KOHTpOJIS [0
u3ydeHue YCMOTPEHUIO
pasnena B OUOC NpenoaBaTes
pacueTHo-
IToaroroska K rpaduiecke KommbrorepHoe
JIEKIIMOHHBIM 1 TECTUPOBAHHE
padoTEI
[PAaKTHYECKAM M nHast popma
Pasgen 1.2 34 15 3aHATHAM, 15 2 pyGexHOro 2
CaMOCTOSTENIBHOE KOHTpOJIS [0
n3ydeHue YCMOTpPEHHUIO
pasznena B SUOC MpernoiaBaTens
pacueTHo-
IToaroroska K rpaduiecke KommbrorepHoe
JIEKIIMOHHBIM U TECTHPOBAHHE
padotsl
[PAaKTHYECKAM M nHast popma
Paszmen 1.3 36 16 3aHATHAM, 16 2 pyGexHOro 2
CaMOCTOSITEIILHOE KOHTPOJIS TIO
n3ydeHue YCMOTpPEHHUIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
IToaroroska K rpadueckie KommbrorepHoe
JIEKIIMOHHBIM U TECTHPOBaHHE
paboThI
[PAaKTUYECKUM nin uHas popma
Paszlen 1.4 34 15 3aHATHAM, 15 2 pybexHoro 2
CaMOCTOSITEIIBHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHHUIO
paszena B JUOC MpernoaBaTens
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pacyeTHO-

ITonroroBka k rpadueckue Komnsrotepaoe
JICKIIMOHHBIM U TECTUPOBAHHE
paboTsI
[PAaKTUYECKAM nin uHas popma
Pasnen 1.5 34 15 3aHATHSM, 15 2 pyGeKRHOrO
CaMOCTOSATENIbHOE KOHTpOJIS 1O
u3ydeHue YCMOTpPEHUIO
pazznena B D1IOC IpernojaBarels
O0mmii
172 76 77 10
00beM, 4aACOB
DopMa NPOMEKYTOUHOH
IK3aM€EH
aTrecranumn
Moayasb 2 (cemectp 2)
pacueTHo-
IToxnroroBka k rpaduueckie Komnsrotepaoe
JIEKIIMOHHBIM 1 TECTHPOBAHHE
pabotsl
HPAKTUYECKUM nim uHas opma
Pasnmen 2.1 34 15 3aHATHSM, 16 2 pyGeKRHOrO
CaMOCTOSITEIILHOE KOHTPOJIS 110
u3ydeHue YCMOTPEHUIO
pazznena B O110OC TIperoaaBaTes
pacueTHo-
ITonroroBka k rpadpuueckie Kommnsrotepaoe
JIGKIIMOHHBIM 1 TECTUPOBAHHE
paboThI
HPAaKTUYECKUM niu uHas opma
Pasnen 2.2 34 15 3aHATHAM, 15 2 py6eKHOro
CaMOCTOSATENILHOE KOHTpOJIS [0
u3ydeHue YCMOTPEHUIO
pazznena B O110C TIperoaBaTes
pacueTHo-
IToaroroska K rpadueckue KommbrorepHoe
JIEKIIMOHHBIM 1 TECTUPOBAHHE
paboThI
[PAKTHYECKUM i uHas popma
Paszmen 2.3 36 16 3aHATHAM, 16 2 py6exHOro
CaMOCTOSTENILHOE KOHTpOJIS [0
n3ydeHue YCMOTPEHHUIO
pasznena B SUOC MpenojaBaTes
pacueTHo-
IToaroroska K rpaduiecke KommbrorepHoe
JIEKIIMOHHBIM U TECTHPOBAHHE
padoTEI
[PAaKTHYECKAM M nHast popma
Paszgen 2.4 34 15 3aHATHAM, 15 2 pyGexHOro
CaMOCTOSITEIIBHOE KOHTPOJIS TIO
n3ydeHue YCMOTpPEHHUIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
IToaroroska K rpadueckie KommbrorepHoe
JIEKIIMOHHBIM U TECTHPOBAHHE
padotsl
HPAaKTUYECKUM nin uHas hopma
Paszmen 2.5 34 15 3aHATHAM, 15 2 pyGexHOro
CaMOCTOSITEIILHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHUIO
pasznena B SUOC MpernoaBaTens
OO0umii
172 76 77 10
00BeM, YacoB
DopMa NPOMEKYTOYHOH
IK3aMEH

aTreCcTalnumn

Monayas 3 (cemectp 3)
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pacyeTHO-

ITonroroBka k rpadueckue Komnsrotepaoe
JICKIIMOHHBIM U AGoTH1 TECTUPOBAHHE
[PAaKTUYECKAM P nin uHas popma
Paznen 3.1 34 15 3aHATHSM, 15 py6exworo
CaMOCTOSATENIbHOE KOHTpOJIS 11O
u3ydeHue YCMOTpPEHUIO
pasnena B O1OC IpernojaBarels
pacueTHo-
IoaroroBka k rpadmeckue KommbrorepHoe
JIEKIIMOHHBIM 1 AGoTh1 TECTUPOBAHHE
MPaKTHYECKUM P i uHas popma
Pasznen 3.2 34 15 3aHATHAM, 15 pyGesxuoro
CaMOCTOSATENILHOE KOHTpOJIS 1O
n3ydeHue YCMOTpPEHUIO
paszznena B SUOC IpernoiaBares
pacueTHo-
IoaroroBka k rpadmeckue KommbrorepHoe
JIEKI[HOHHBIM U 60 TECTHPOBaHUE
MPaKTHYECKUM paborbt i vHas popma
Paszgen 3.3 34 15 3aHATHAM, 15 pyGesxuoro
CaMOCTOSITEIILHOE KOHTPOJIS TIO
n3ydeHue YCMOTpPEHUIO
pasznena B SUOC MpenoaBarTes
pacueTHo-
ITonroroBka k rpauueckie KommbrorepHoe
JIEKI[HOHHBIM U AGoThI TECTHPOBaHUE
HPAaKTUYECKUM p niu uHas popma
Pasnen 3.4 34 14 3aHATHSIM, 15 py6exHOro
CaMOCTOSITEIILHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHUIO
pazznena B O110C TIperoaaBaTes
OO i 136 | 59 60
00BeM, YacoB
®opMa IPOMEKYTOYHOU
IK3aMCEH
arTrecranmumu
Mopnyas 4 (cemectp 4)
pacueTHo-
IToaroroska K rpaduiecke KommbrorepHoe
JIEKI[HOHHBIM H aGoTh! TECTHPOBaHHE
MPaKTHYECKUM p M nHast popma
Pasnen 4.1 34 15 3aHATHSM, 15 py6exuoro
CaMOCTOSITEIIBHOE KOHTPOJIS TIO
n3ydeHue YCMOTpPEHHUIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
INoaroToBka k rpadueckie KommbrorepHoe
JIEKI[HOHHBIM H AGoThI TECTHPOBaHHE
HPAaKTUYECKUM p nin uHas hopma
Pasnen 4.2 34 15 3aHATHSM, 15 py6exuoro
CaMOCTOSITEIILHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHUIO
pasznena B SUOC MpernoaBaTens
pacueTHo-
IoaroToBka k rpaduueckie KommbrorepHoe
JIEKI[HOHHBIM H AGoThI TECTHPOBaHHE
HPAaKTUYECKUM p nin uHas hopma
Pasnen 4.3 34 15 3aHATHSAM, 15 py6esxroro
CaMOCTOSITEIIBHOE KOHTPOJIS TIO
u3ydeHue YCMOTPEHHUIO
pasnena B OMIOC NpenosaBaTes
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pacdeTHo-
IToaroroBka k rpadueckue Komnsrotepaoe
JICKIIMOHHBIM U TECTHPOBaHUE
paboTsI
MPaKTHYECKUM i uHast hopma
Paznen 4.4 34 14 3aHATHSM, 15 py6exworo
CaMOCTOSTEIbHOE KOHTPOJIS 10
U3ydecHUEe YCMOTpPEHHUIO
pazznena B D1IOC IpernojaBarels
OO0muii
136 59 60 8 9
00beM, 4aACOB
®opMa IPOMEKYTOUYHOM
IK3aMEH
aTreCcranmuu

4.2. Buowvl camocmosmenvHoil pabomasl 00y4aomuxcs no OUCYUNIUHE

Mopyas 1. I'eomeTpust
PA3JIEJI 1.1 9JIEMEHTBI AHAJIMTUYECKOU TEOMETPUHA

Heanb:

[enssmMu OcBOEHUS pazjiena SIBISIOTCSA MPUOOPETEHUE CTYJEHTaMU 3HAHUI TEOPETUUYECKUX OCHOB
AQHAJTMTUYECKOW T€OMETPUH C TOCIEYIOIIMM IPUMEHEHUEM HABBIKOB Ha MPAKTUKE, a TAK)XKE IPUMEHEHUE
3HAHWUM MO JUCLUIUIMHE B HAYYHO-UCCIIEA0BATEIbCKON U TPOPECCUOHAIBHOM JIESITENbHOCTH

IlepeyeHb M3yyaeMbIX 3JIEMEHTOB COAECPKAHMSA

[lonsiTue MaTpuLbl, ONpENENUTENE MATpULlbl BTOPOrO M TpeTbero mnopsanaka. llpasuma
BBIYMCJICHUS OTIPEICIIUTEIICH.

BekTopbl: KOOpIMHATHI, MPOEKLMS BEKTOpa Ha OCh, HAIPABISAIOIINE KOCHHYCHI, JIMHEUHbIE
omnepauuu Haja Bekropamu. CkalsipHOE MPOM3BEICHHUE JBYX BEKTOPOB M €ro CBoOMCTBa. BekTopHoe
MIPOU3BE/ICHUE IBYX BEKTOPOB, €r0 CBOMCTBA.

CMmelraHHO€E TPOU3BEIEHUE TPEX BEKTOPOB U €ro cBOMCTBA. CIIOCOOBI BBIUMCIEHUSI BEKTOPHOTO
Y CMELIaHHOTO Ipou3BeaeHus1. BzauMHoe pacnosnoxenue BeKTopoB. [Ipunoxenus.

Tema 1.1.1 OmnpenesnTesin BTOPOro U TPeThero nopsiaka

Bonpocs! 1j151 cCaMONIOATOTOBKH:

Marpuna u ee cBoiCTBa

2. OmnpenenuTesns MaTpULIbl BTOPOTO MOPSAKA.
3. OmpenenuTelns MAaTPHUIIBI TPETHETO OPSIKA.
4. TlpaBuia BBIYMCIIEHUS ONpeaenuTenei.

=

Tema 1.1.2 BexkTopsbl Ha IVIOCKOCTH

Bonpocs 1j1s1 CaMONOATOTOBKH:

BeKTopsl: KOOpAMHATHI, POEKIUS BEKTOPA Ha OCh, HAIIPABJISAIOLINE KOCUHYCHI.
JInneliHbIe onepanuy HaJ BEKTOPaMHU.

CkansspHO€E MPOU3BENCHUE ABYX BEKTOPOB U €TI0 CBOMCTBA.

BexTopHoe nmpoun3BeeHne IByX BEKTOPOB, M0 CBOMCTBA.

Tema 1.1.3  BekTopsl B mpocTpaHcTBe

Bonpocs! A5t caMONIOATOTOBKH:

CMenraHHOE IPOU3BEJIEHUE TPEX BEKTOPOB U €r0 CBONUCTBA.
BzanmHOe pacnonokeHne BeKTOPOB.

MsuoxxectBa. Onepanuu HaJ MHOXECTBAMHU, CBOMCTBA.

INPAKTUYECKOE 3AJJAHUE K PA3JAEJY 1.1
DopMa NPAKTHYECKOT0 3a[IaHUS: pacueTHO-TpaduIecKre padoThI.
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1. HaiiTu ypaBHEeHHE TPSIMOIA, poxosiieit yepes Touky M (—2;6)
a) mapauiensHo npsmot Sx+3y—7=0;

0) mepneHaUKyIspHO nmpsiMoii S5x +3y —7 =0.

2. Hamucath ypaBHEHHUE IIOCKOCTH, MPOXOIAIICH Yepe3 TPHU TOUKH:

M, (1:2:3), M,(3:0) n M;(1;=2-3).

3. Haiitu yron mexay npsiMoii, 3a1aHHOM ypaBHEHUSIMHU
x=2z-1
{ y=-2z+1,
M TIPSAMOM, POXOJISIIEH Yepe3 Hayano KoopAuHar u Touky (1,2;-2).

4.BeKTOpHl ¢ U b 06PasyIOT yroi go=%. 3Has, 4To ‘a_‘ =3 u ‘l:‘ =2, BBIYUCIIHTH

|Ba—b)x(a-25)|.
5. Haiiti 06vem mupamuast ABCD, ecniun
A(3;10,-1), B(-2:3;-5), C(-6;0;—-3), D(1;—1;2).

6. OnpeneIuTh TUII KpuBoii: 2x” —3x + 7y2 +2y=9.

PYBEXXHBIA KOHTPOJIb K PA3JIEJTY 1.1: hopma pyGeskHOro KOHTPOISE —

KOHTpOJIbHAs paboTa.

PA3JEJI 1.2 KPUBBIE BTOPOI'O ITOPSIJIKA

Henn:

LlenssMu OCBOCHUS pasfiesia SBJSFOTCS IPUOOPETEHUE CTYJICHTaMHU 3HAHUN TEOPETHYECKUX OCHOB
aHAJINTUYECKOU réoMCTpruu C NOCICAYIOIIUM IMPUMEHCHUEM HABBIKOB HA IPAKTHUKEC, a TAKKC IMPUMCHCHUC
3HAHUH I10 TUCIHUILIMHE B HAYYHO-UCCIIEI0BATEbCKON M TPOPECCHOHAILHON ACATEIIbHOCTH

IlepeueHb n3yyaeMbIX 3JIEMEHTOB COACPKAHUSA

BeiBon ypaBHEHHsA MpsAMOM Ha IUIOCKOCTH C TIOMOIIBIO HAMNpaBIAIOLIETO BEKTOpPa, B
apaMeTpUueckoM BHJE, KAHOHWYECKOE YypaBHEHHE IMpPSMOM M ypaBHEHUE MPSMOM C YIJIOBBIM
KO3 PHUIHEHTOM.

KpuBbie BTOpOro mopsijaka, X KaHOHHWYecKue ypaBHeHUs. lIpuBelneHue ypaBHEHUN KpPUBBIX
BTOPOT'O MOPSAAKA K KAHOHUYECKOMY BHJY.

YpaBHEHHE IUIOCKOCTH. Y paBHEHHE IIPSIMOU B IPOCTPAHCTBE. B3auMHOE pacoioKeHUe IpsiMoit
U TUIOCKOCTH.

Tema 1.2.1. YpaBHeHHe NPSIMOIi HA NJIOCKOCTH

Bonpocs! 1j151 CaMONIOATOTOBKHU:
JlexapToBa cucreMa koopauHart. [Ipeo6pazoBaHre KOOpAUHAT HA TNIOCKOCTH.
IIpsimas Ha nockocTH. Pa3inuynble BUIBI ypaBHEHHSI IPSMON HA IIJIOCKOCTH.
Kpussie BToporo nopsjxa.
YpaBHEHHE MIOCKOCTH.
YpaBHEHME NPSAMOI B IPOCTPAHCTBE.
B3anMHOe pacnonoxeHue NpsMon U MIIOCKOCTH.

ouhkwdpE

Tema 1.2.2. Kpusble BTOPOro nopsiaka
BOHpOCbI AJA CaMOIMOoATr0OTOBKMH:
1. BsaumHoe pacnonoxeHue NpsMoi U MIOCKOCTH.
2. TloBepXHOCTH BTOPOTO MOPSIKA.
3. Tonstue muddepeHnmnansHON TEOMETPHH KPUBBIX U TIOBEPXHOCTEH.
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4. DIeMEeHTHI TOMOJIOTUH.
5. Jluneitasie nmpocTpaHncTBa. JInHelHas 3aBUCUMOCTh U HE3aBUCUMOCThH BEKTOPOB.
KBaaparuunsie GpopMsl.

Tema 1.2.3. IlpsiMasi M IOCKOCTH
BOHpOCBI JJId CaMOIIOATOTOBKU .
1. Koopaunatel BekTopa B 3amaHHOM Oasuce. I[IpeoOpa3zoBaHue KOOpAMHAT HpU
nepexojie K HoBoMy 0asucy.
JIuHeiHbIi onepaTop, €ro MaTpuIa.
[TpeoOpa3oBaHue MaTPUIIBI TMHEHHOTO OllepaTopa Mpu cMeHe Oas3uca.
EBxnuoBel mpocTpancTa. Hopma u ee cBoiicTsa.
OpToroHanbHBII 1 OPTOHOPMHUPOBAHHBINA OA3HCHI.
IIpouecc oproronanuzanuu I'pamma-IImuara.
KBanpatuunsie (GopMBlL.

Noakown

MNPAKTUYECKOE 3ATAHHUE K PA3JEJY 1.2

@®opMa NPAKTHYECKOT0 32[IaHHUS: pacueTHO-TpadrIecKue padoThI.

1. Iloctpouts paguyc-BeKTop naHHoM Touku A. Haiitu paccrosaue ot touku A(1;-2;3) mo ocu
OX. Haiitu paccrosinue ot Touku A(0;-2;-3) no miockoctu XOY.

2. U3 Havana koopauHAT MOCTpOUTh BekTop AB. Haiitu HampaBistonme KOCHHYCHI 3TOTO
BekTopa . OT™MeTuTh Ha "epTexe yrisl o, B, v. A(1;3;-2); B(3;5;0).

3. Haiitu Bekrop DE+FE, ecnmu D(2;3;-4); E(1;6;4); F(0;-3;5).Haiitu xocunyc yria BCA B
tpeyronbauke ABC u miomanp 3Toro tpeyronbHuka, eciu A(3;6;-2); B(1;8;1) u C(-1;5;-3).

4. Haittu 00bém nupamuasl ABCD u nmHy BBICOTHI, ONyIIEHHOM U3 BepuHbl D, eciiu A(3;6;-
2); B(1:8;1); C(-1;5;-3); D(0;-3;2).

5.B tpeyronbnuke ABC HaiiTu Touky nepecedeHust croponbl AC ¢ BBICOTOM, OIYLIEHHOH M3
BepuMHbl B. 3ananue BIMONHUTD rpaduyecku u aHamutudecku. A(6;-2); B(8;1) u C(5;-3).

6. Hanucarb ypaBHEHHE IUIOCKOCTH, MPOXOAIICH Yepe3 TOUKy A MepreHIUKYISIPHO BEKTOPY
AB. A(1;3;-2); B(3:5;0).

7. HancaTh kaHonuueckue ypaBuenus npsimoii DE, rie D(2;3;-4); E(1;6;4).

PYBEXXHBIA KOHTPOJIb K PA3JIEJIY 1.2: hopma pyGesKHOro KOHTPOJIS —

KOHTpOJIbHAs paboTa.

PA3JIEJI 1.3 QJIEMEHTBI AJI'EBPbI

Heanb:

[enssmMu ocBOEHMS MOTYJIsI pa3jiena sIBJISIOTCS IPUOOPETEHNE CTYACHTaMU 3HAaHUN TEOPETUUYECKUX
OCHOB JIMHEWHOMN anreOpbl ¢ MOCIEeTYIONM IPUMEHEHHEM HAaBBIKOB Ha MPAKTHKE, a TaKKe MPUMEHEHHe
3HaHWUM MO JUCLUIUIMHE B HAYYHO-UCCIIEA0BATENbCKON U MPOPECCUOHAIBHOM JIESITENbHOCTH

IlepevyeHb M3y4yaeMbIX 3JIEMEHTOB COAECPKAHMSA

YucnoBele  MHOXECTBA. MHOX€ECTBO ~ KOMIUIEKCHBIX  YHCEIl. Anrebpanueckas,
TPUTOHOMETPHUYECKAsl U MOKa3aTeabHas (popMa KOMIUIEKCHOTO yncia. Onepanuu HaJl KOMIJIEKCHBIMU
yucinamu. Gopmyna Diinepa.

Panmonansubie 1pobu. Paznoxenne paroHaIbHON APOOH HA CYMMY ITPOCTEUIITNX IPOOECH.

Martpuipl, omnepanuu HaJl MaTpHIIaMU. DJE€MEHTapHble MPeoOpa3soBaHUs CTPOK MaTpPHUIIBL
[IpuBeneHne MaTpuIbl K CTYIIEHUYaTOMY BUAY U BUAy ['aycca. Panr MaTtpuibl.

Onpenenurens KBagpaTHON MAaTPUIIbl, €T0 CBOWCTBA. METO/AbI BEIUMCIIEHNS ONPEAECIUTENEH.

OOGparHas MaTpHIla: CBOMCTBA, CIOCOOBI IIOCTPOCHHS.

CoOBMECTHOCTB U OIPEJICIEHHOCTh CUCTEMbI JIMHEHHBIX anrebpanyeckux ypaBHeHuil. Teopema
Kponexkepa-Kanemnu. Pemenne cucreM TMHEHHBIX anredpandeckux ypaBHEHUN ¢ IOMOIIBIO 00paTHON
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MaTpunbl ¥ mpaBuia Kpamepa. PemieHue crcreM JTHMHEHHBIX anreOpanyecKux ypaBHEHHH METOIOM
l"aycca.
JluHeliHas OJHOPOJHAS CHCTEMa alreOpanvecKuX ypaBHCHHH, e¢ (hyHIaMeHTalbHas CHCTEMa
pemieHuid. CBsI3b pelIeHH TUHEHHBIX OAHOPOAHBIX U HEOTHOPOAHBIX CUCTEM.
Tema 1.3.1 KoMiuiekcHbIE YHCJIA
BOHpOCBI JJId CaMOIIOATOTOBKU .
1. TlonsTue anreOpanyecKor CTPYKTYPHI.
2. KowmrmekcHble ynciia, 1elCcTBUS ¢ KOMIUIEKCHBIMU YHCITaMH.
3. Mmuorounensl. OcHOBHas TeopeMa aiareopsl.
4. Teopema be3y. PaznoxxeHne MHOro4JIeHa HA MHOXKHUTEJIH.
Tema 1.3.2 PanuoHajbHbIEe IPoOH
Bomnpocsl 111 caMONOATOTOBKH:
1. PamumonanpHbIC IPOOH.
2. Paznoxenwue panyoHanbHON APOOU HA CYMMY MPOCTEHIINX APOOCH.
Tema 1.3.3 MaTpuibl 1 onpeaeJnuTeu
Bomnpocsl 111 cCaMONOATOTOBKH:
1. Marpuibl, onepanuy HajJ MaTPUIIAMH.
2. DieMeHTapHbIe MpeoOpa30BaHUs CTPOK MATPHUIIBI.
3. IlpuBenenue MaTpuilsl K CTylIeHYaTOMY BUAY U BUay [aycca.
4. Panr matpuubl. Panr cucreMbl BEKTOpPOB.
5. Ompenenurenb KBaApaTHOW MAaTpHUIBl, €ro CcBOiCcTBa. MeTOAbl BBIUUCICHUS
ONpeAeIUTENEH.
6. OOparHas MaTpuIla: CBONCTBA, CIIOCOOBI TOCTPOCHHSI.
Tema 1.3.4  Cucrembl JHUHEHHBIX aJireOpandecKuX ypaBHeHHit
BOHpOCBI JJIA CaMOIIOATOTOBKMU
1. CoBMecTHOCTb M ONPEIECIEHHOCTb CHCTEMbI JIMHEHHBIX anreOpandeckux YpaBHEHUU.
Teopema Kponekepa-Kanemnu.
2. CoOcTBeHHBIC 3HAYCHUS, COOCTBCHHBIC BEKTOPBI MATPHIIBI.
3. IlpucoenvHeHHbIE BEKTOPBI MAaTPHUIIBI.

IMPAKTUYECKOE 3AJJAHUME K PA3JAEJY 1.3
®opMa NPAKTHYECKOT0 32[IaHUS: pacueTHO-TpapuIecKre padoThI.
1. BEINOJIHUTE NEUCTBHUA:
2+5i)-(—3+i
@+51C3+) o 4.

4-3i

z
Z,+1,

B) 321-22—4-(21—222)+ , ecom z, =-2-1i, z,=-3-2i.

2. Pasnoxuts muorounen na muoxkurenu: f(X) = X" —2x* +5x* —8x+4.

3. Pa3nokuTh palMoHATLHYIO P00k Ha CyMMY IPOCTEHIIHNX Ipobeit:
X*+2X+3 3x® —x* -8x+13

a)(x—1)~ix3—1i' R

4. Beraucnuth Matpunty 34 — 2B, ecnu

0 1 2 43 -
A= . B-= .
(—173] (OSGJ

5. BBINTOTHUTB AEWCTBUSA U HAUTHU PAHT MTOJIY4YEeHHOW MATPULIBL:

1

1
0 1 2
1=-3 0
-1 7 3
2 -1
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6. Pemiuth MaTpuyHoe ypaBHeHue B- X = A,

-13 24 -1 5
rie A= , B= .
18 6 6 0
7. Pemuth cuctemy no npasuiy Kpamepa:
2Xx-3y+z=—-7
X+4y+2z=-1
X—4y=-5.

8. UccrenoBaTh cUCTEMYy Ha COBMECTHOCTh, HaiiTu MeTonoM ["aycca obmee pemienue, a 3aTeM
OJTHO YaCTHOE pellIeHUE:
5%, +12x, +5X, +3x, =10
4%, + X, =2-3X, - 3X,
12-(x, + %, )+ 4-(x, + X, ) =8—-4x,

PYBEKHBIA KOHTPO.Ib K PA3JEJIY 1.3: opma pyGeskHOro KOHTPOJIS —

KOHTpOJIbHAS paboTa.

PA3JEJ 1.4 DJEMEHTHI TUHEMHOM AJITEBPBI

Heanb:

]_[eJ'ISIMI/I OCBOCHMA MOAYJIA pasaciia sAABJIAIOTCA an/I06peTeHHe CTyACHTaMU 3HAHUH TCOPCTUUCCKUX
OCHOB JIMHEHHOH a.nre6pm C IOCJICAYIOIIUM MMPUMCHCHHUEM HABBIKOB Ha IMPAKTHUKC, a TAKXKC IMPUMCHCHUC
3HAHUH 110 AUCHUIIJIIMHE B Hay‘lHO-I/ICCJIe,Z[OBaTeHLCKOﬁ n HpOd)eCCI/IOHaHLHOﬁ ACATCIIbHOCTHU

IlepeyeHb N3y4aeMbIX 3JIEMEHTOB COAEPKAHUS

CoOcTBeHHbIE 3HAYCHMs, COOCTBEHHBbIE BEKTOpPbl Marpulbl. [IpHcoennHEHHbIE BEKTOPHI
MaTpulbl. COEKTP MaTPULIBI.

JIuneiinble npoctpaHcTBa. JIMHENHAs 3aBUCUMOCTb M HE3aBHUCHUMOCTb BEKTOpOB. basuc u
pa3sMepHOCTh npocTpaHcTBa. KoopanHatel BekTopa B 3amanHoM Oasuce. [IpeoOpasoBanue KoopAnHAT
IIpU Iepexo/ie K HOBOMY 0a3ucy.

EBknunoBsl npoctpancTBa. Hopma u ee cBoiictBa. CkansipHoe npousseaeHue. OpToroHaabHbIH
¥ OpTOHOPMHpOBaHHBIN 0azuckl. [Ipouecc oproronanuzanuu I'pamma-IImuara.

Tema 1.4.1. CoOcTBeHHBIC 3HAYEHHUA H COOCTBEHHBbIE BEKTOPBI MATPHIIbI
Bonpoch! 1J1s1 cAMONIOATOTOBKM:
1. Pemenue cucteM JTMHEHHBIX alredpanueckux ypaBHEHUH C MOMOIIBIO 0OpaTHOM MaTpPUIBL.
2. Pemrenue cucteM JTMHEWHBIX alreOpandecKuX ypaBHEHUH ¢ TIOMOIIBIO paBuia Kpamepa.
3. Pemenue cucrem nMuHEHHBIX anredpandyeckux ypaBHeHH MeTozoM [aycca.
Tema 1.4.2 KoHeuHOMepHBbIe JIMHeHHbIE MPOCTPAHCTBA
Bonpocs! 1J1s1 CAMONIOATOTOBKH:
1. IlpeoOpa3zoBanue MaTpHUIbl JMHEHHOIO orepaTopa Ipu cCMeHe Oa3uca.
2.JIuHeiHas OIHOpOJHAsI CUCTeMa alreOpanyecKuX YpaBHEHMH, ee (yHJaMeHTallbHas cucTremMa
peleHui.
3. CBs3b peleHni TMHEHHBIX OHOPOIHBIX U HEOJHOPOIHBIX CUCTEM.
Tema 1.4.3 EBKJINA0BBI MPOCTPAHCTBA
Bonpocs! 1J1s1 CAMONIOATOTOBKH:
1. EsxumnoBsl npoctpancTBa. Hopma u ee cBoiicTsa.
OproroHanbHbII 1 OPTOHOPMHUPOBAHHBINA OA3MCHI.
3. Tlpomecc oproronaym3anuu ['pamma-IImura.
INPAKTUYECKOE 3AJAHUME K PA3JEJIY 1.4.
DopMa NPAKTHYECKOT0 3a[IaHUS: pacueTHO-TpadrIecKrue padoThI.
1.. Pemuts cucremy meronom Kpamepa 1 ¢ moMoIipio o0paTHON MaTpHIIbL.
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X+y+z=1

2X+2y+z=1

X+3y+2z=3

2. Pemmuts cucremy ypaBHeHuit meronom ["aycca.

2X—y—-2=-3

X+Yy-8z=33

y—-52=23

3. Haiitu coOcTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BCKTOPbI MaTpHUIIbI.
5 -6 6
1 0 1

-2 4 -3

. f,, £, f
11. HaiiTu MaTpHIly mepexoia oT HoBoro 6asuca ' 2’ '3 k ctapomy Oasucy €216,

e, = (L0:1); e, = (LLO); e, = (O:L;1);
.= (L-10); f, = (L0;-1); f, = (0:1-1)

PYBEXXHBIA KOHTPOJIb K PA3JIEJIY 1.4: hopma py6e:KHOro KOHTPOISE —

KOHTpOJIbHAs paboTa.

PA3JIEJ 1.5 MATPUIbI U KBAJIPATUYHBIE ®OPMBbI

Heuanb:

I_[eJISIMI/I OCBOCHHU:A pa3aciia ABJIAOTCA ano6peTeHHe CTyACHTaMH 3HaHUH TCOPCTUUCCKUX OCHOB
JIMHEHHOH anre6p1)1 C NOCJICAYIOIMM ITPUMCHCHUCM HABBIKOB HaA IPAKTHUKE, a TAKIKEC NPUMCHCHHC 3HAHUHU
110 AUCHHUITJIMHE B Hay‘lHO-I/ICCHe,I[OBaTeJILCKOﬁ u HpO(i)eCCHOHaHBHOﬁ ACATCIBbHOCTH

Hepequb H3yYaeMbIX IJIEMCHTOB COAECPKAHUA

KBanpatuunele dopmbl. KoopaunatHas u marpuyHast (opmel 3amuch. IlpeoOpasoBanue
MaTpHULIbl KBaJpaTHUHON (OpMBI IIpU Mepexojie K HoBoMy Oasucy. PaHr kBagpatnyHoW (QOpMBIL, €ro
HE3aBUCHUMOCTh OT BbIOOpa 0Oas3uca. 3HaKoomIpeseNneHHble KBaJapatuuHble ¢(opmbl. Kpurepuit
CunbBectpa (6e3 nok-Ba). KBagpatuunbsie ¢opMbl KaHOHHUYecKoro Buja. Meron Jlarpanxka. 3akoH
WHEPIMH KBaApaTUUHBIX (hopM (6€3 10K-Ba).
Tema 1.5.1. KBagpaTuunbie (pOpMbl KAHOHMYECKOT0 BHIA

Bonpocs! 1J1s1 CAMONIOATOTOBKH:

1. CsaoiicTBa KBapaTUUHOMN (POPMBI KAHOHUUECKOT'O BUJA.

2. TIpeoOpazoBanuem metosioM Jlarpanxa.

3. OpTtoroHanpHBIC TIPE0OPa3OBAHMS KBAIPATUIHBIX (HOPM

4. Teopemsbl IpeoOpa3oBaHMs KBaIPaTUUYHBIX (GOPM
Tema 1.5.2. 3akoH MHepUMHU KBAJAPAaTHYHBIX (hopM

Bonpocs! 1J1s1 CAMONIOATOTOBKH:

1. Kanonuyeckue BUJIbI KBaJIpaTUIHBIX (HOPM

2. CymHOCTb 3aKOHA UHEPLUH €TO CIEICTBHUA..

3. Kpwurepuit CunbpBectpa

IMNPAKTUYECKOE 3AJJAHUE K PA3JAEJY 1.5
®opMa NPAKTHYECKOI0 32IaHUSA: pacueTHO-TpadHIecKue padoThI.
[Tpumep pacueTHO-TpaduyecKoit paboThI:

1) Jana BJI® B R*. Haiiti neBoe u npasoe siapa (aHHYISTOPEI).
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2) TIpuBecTH TaHHYIO KBaApaTHUHYIO GopMy Hag R K KaHOHMYECKOMY M HOPMaTbHOMY BHIAM.
Brimucats GpopmyIibl 1 MaTpuily mpeoOpazoBaHus Oa3uca.

3) Moxer nu BJI® @\X, Y )=... 3agaBaTh cKaJipHOE MTPOU3BeACHUE?
1

4) CkansipHO€ MPOU3BEJICHUE B C[O 1] 3a1aHO (popMyJIOH f h I f dt Meronom
0

[IIMuATa TOCTPOUTH OPTOTOHATBHYIO CUCTEMY (DYHKIHH U3 CUCTEMBI fl (t) =y

5) IIpoBepuTh, ABIAETCA JIM MaTPULIA S OPTOrOHAIIBHOM.

PYBEKHBIA KOHTPO.Ib K PA3JEJIY 1.5: hopma pyGesKHOro KOHTPOJIS —

KOHTpOJIbHAs paboTa.

Moayasn 2.
Paznen 2.1 [AuddepenunanbHoe ncuncienue PyHKIuii o1HOH mepeMeHHOI

Hean:

LlensiMu OocBOEHUS pasjena sBISAIOTCA NPHOOPETEHUE CTYICHTaMU 3HaHUH TEOPETHUYECKUX OCHOB
TddepeHInaIbHOe UCUUCIEHUST (QYHKUIUI OAHOM MEpEeMEHHOM C MOCIeNyIOIUM TPUMEHEHUEM
HABBIKOB Ha [IPAKTUKE, a TAK)KE MPUMEHEHHE 3HaHUH 110 TUCLUIIMHE B HAYYHO-UCCIIEI0BATEIbCKON
U NpoeCCUOHAIBHOM JIESITEbHOCTI

IlepeyeHb M3yyaeMbIX 3JIEMEHTOB COACPKAHMSA
[TocnenoBarenbHOoCTh. DyHKIUA. CriocoObl 3amanus (yHKIuH. OCHOBHBIE 3JIEMEHTapHBIC
BbIUMCIIEHUsT Tpou3BogHON. IlpousBogHast cnoxxkHOW (yHkiuu. I[Ipom3BoaHbIE BBICIINX
nopsinkoB. JuddepennupyemMocts GyHKITUH.
Tema 2.1.1. HenpepsbiBHble GyHKuuN U 1uddepeHIHATbHOE HCUNCTIEHTEe
Bonpocsl 1j11 cCaMONIOATOTOBKHU
[TocenoBaTenbHOCTD.
[Tpenen uncioBoi MOCIEI0BATENBHOCTH.
Oynkmus. CriocoObl 3aanus QyHKINN.
[Tpenen ¢pyHKINHU B TOUKE.
OIHOCTOPOHHUE TIPEIETIBI.
[Ipenen pyHkuyu Ha GECKOHEYHOCTH.
HenpepriBHOCTH QyHKITNH.
Touku pa3pbiBa QYHKIUHU U UX KIaccU(UKaLUS.
Tema 2.1.2. IlpousBoacTBa GyHKINHU
Bonpocs! 1j151 cCaMONIOATOTOBKH
[Tpou3BoHas PyHKIUK: ONpeaeTIeHHe, TEOMETPUIECKUNA CMBICII.
[TpaBua BEIYUCIIEHUS IPOU3BOIHOM.
[Tpon3BosiHas CIOXKHON PYHKLUH.
[Tpon3BOIHBIC BBICHIUX TTOPSIKOB.
JuddepenunpyemMocTs GyHKIUH.
Teopembl 0 cBsI3U JUPPEPEHIIMPYEMOCTH C HEMPEPBIBHOCTBIO M C CYLIECTBOBAaHMEM
IIPOU3BOJHOM.
Juddepennman QyHKIMM U €T0 TEOMETPHUUECKUI CMBICI.
HNuBapuantHOCTh PopMBI IepBOTO MU hepeHImana.
9. PackpsiTHe HeomnpeneneHHocTel (mpaBuio Jlonurans).
MNMPAKTUYECKOE 3AJJAHUE K PA3JEJIY 2.1.
DopMa NPAKTHYECKOr0 3aJaHHsA: pacueTHO-rpaduueckue paboThI.
3aoanue 1 .
Boruucnuts npeaens! GyHKUui. 3agaHus npeicTaBieHbl B Ta0M. 1.
Tabmuma 1

Nk~ wWNE

ok wdE

o N
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rJfH 2) 6) B)
. 3x% —2x -1 . X% —B5X+6 i X2 +x—12
x> X244 x>2x% —12x+20 | x>8/X—-2-+/4-X
2
2 | fim X+ jim YX =5 lim 3X
X—>00 X2+1 x—>5 X-—5 x—0+/14+ X —~/1—X
3 | him 2 i x? —5x +10 . V2X+1—~/X+6
x—010 + X~/X x—5 X2 _95 x5 2x%2 —7x—15
2 2
4 | im X°—=5x+1 lim X —2X lim NX—=3-2
x>w  3X+7 x>2x% —4x +4 x>7/X+2-3
2 2
5 | lim % "L im_X 1 lim Y2£X=2
x—® 5x? 42X x>12x% —x -1 x>-1/8-x -3
o | fim 100X i x3 -1 fim XZ24+2-2
x—o x2 -1 x>1x% —x?+x-1 [x20 x?41-1
2 | tim 2x% —x +1 i x? —/x i X% —3X+2
x—>oox3_8X_|_5 x—1 \/;—1 x—>2\/5—X—\/x+]_
3aoanue 2
Boraucinth nmpon3BogHbIe PYHKINI, 3aJaHHBIX SBHO. 3aaHUs TPEACTaBICHbI B Ta0.2.
Tabmuia 2
No a) 0) B)
IIIT
1 1 x2—4x 3 2
y:ﬁ y=¢ y=19"(x+5)
X~/ X +
Jx 1
SV ey Y75 y=In(< +4)
-3
By 1 y = 2X+cos’ x y =log3(x? +x)
X(1+X)
4 y:3x2-(1+x) y:ex2+sinx ] 3( X ]
y=1In
2X -1
2
5 |y—4 = y =720 y=ln‘°’.2—X
w2 49 sin X
2
6 | y=2x-3x2+4x y =X e y= |09$(X2 +16x)
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7 y—_X X2+* y_IQS( X j
b (Y7 3 +2
3aoanue 3
BprauciuTh mpou3BOIHBIE PAa3IMYHBIX (QYHKIIUN. 3a1aHus IPEACTaBICHBI B Ta0. 3.
Tabnuna 3
Ne a) 0) B)
IIT1
_qin?
1 |y=(Inx)" cos(X-y) +x—y =0 X=sin"t+1
y=cost+2
i / 2
2 |y=(x?+7)""* ey _ X _p X=v1-t
y y=1tgJ1+t
_ cos~ X+2y B X = arcsin(sin t)
3 =(sin2x) 2 |77 -xy=0
y=( ) {y =tgv1+t
4 y:XZX.Zx cos(X—y)+x-y=0 <x:ln(t+\/t2+1)
ly =tV +1
( / 2
5 |y=(cosvx)¥ In(2x+y)+x-y=0 JX= 2t -t
y =arcsin(t —1)
2sin? x X (X =In Ctg t
6 yz(\/x+1) In2x-y)+—=0 ) 1
y y=—>3
( cos“t
2¢” x = arctg e'/?
X X
=|In- cos(X+y)+—=0 )
70y ( 2) (X+y) et a1
8 | y=@inx)" |arcsin(x?-y)-y=0 | |x=In 1-t
] 1+t
y=+1-t°
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X _ 2
9 | y=(ctg3x)® arccos(x2 +y) +/xy =0| |X=Vvl-t

3adanue 4

CocraBuTh ypaBHeHHUs KacaTenbHol u Hopmanu B Touke X = M x napabone
y =nx® +(n-1)x+m,

re M — YuCIo IVIacHBIX OYKB B (hamminy,
N - 9UCJI0 COTJIACHBIX OYKB B (haMUITUU

PYBEKHBIA KOHTPO.Ib K PA3JEJIY 2.1.: popma pybe:KHOro KOHTPOJIS —

KOHTpOJIbHAS paboTa.

Pa3znen 2.2 O6mas cxema ucciae10BaHus (PyHKIIUH

Heuanb:

HGHHMI/I OCBOCHUA MOAYJIA ABJIAKOTCA HpI/IO6pCTCHI/Ie CTyACHTaMH1 3HAHUH TCOPCTUYCCKUX OCHOB
o01Ielt cxeMbl UCCIIeIOBaHUs (PYHKIMU ¢ TOCTCAYIONIIMM IPUMEHEHUEM HAaBBIKOB Ha MPAKTHKE, a
TaKKe TIPUMEHEHUE 3HAHWH 110 MCLHUIUIMHE B HAYYHO-HCCIICIOBATEIBCKON 1 MPO(ECCHOHABHOM
JeSTEIIbHOCTH

Ilepeuenb n3ydaeMbIX 3JIEMEHTOB COACPKAHUA

Teopembl 0 cBsi3u U GEpeHITUPYEMOCTH € HENPEPBHIBHOCTBIO W €  CYIIECTBOBAHUEM
npousBoaHol. Jluddepenuman pynkuuu. MccnenoBanne GyHKIMN C ITOMOIIBIO TIPOU3BOIHBIX.
VYcenoBust JOCTATOYHOCTH.

Tema 2.2.1. UcciienoBanue GyHKIHN: OCHOBHbIE IPU3HAKHU

Bonpocs 1j1s1 CaMONOATOTOBKH:

HccnenoBanue GyHKIMH: 00JIACTh ONPEACICHUS,

UccnenoBanune pyHKIMU: YETHOCTh (HEUYETHOCTB),

HccnenoBanue GyHKIMH: TOYKH IIEPECEUCHUS C KOOPAUHATHBIMU OCSIMH,

UccnenoBanne pyHKIUM: MTPOMEXKYTKU 3HAKOIIOCTOSHCTBA,

HccnenoBanue GyHKIUH: HETPEPHIBHOCTS,

UccnenoBanne pyHKIUM: TOYKH pa3pbiBa.

AcumnToTsl rpaduka GyHKIHH.

NoabkowhE

Tema 2.2.2 Anaau3 ycJa0BHUii 10CTATOYHOCTH PYyHKITHH

BOHpOCLI JJIA CaMOIIOATOTOBKMU

JlocTaTouHBIE YCIOBUSI MOHOTOHHOCTH (DYHKIIHU.

JlocTaTouHbIE YCIOBUS SKCTPEMYMOB (D YHKIIHH.

JlocTaTouHbIE YCIOBHS BBITYKJIOCTH,

JlocTaTouHBIE YCIOBHUS BOTHYTOCTH,

JlocTtaTouHble yCIOBHS TOUKU Nepernda rpaduka QyHKINU.

OOmas cxema uccaenoBaHus (QYHKIIMU U IOCTPOEHUE rpaduka.
MNPAKTUYECKOE 3AJAHUE K PA3JEJY 2.2

DopMa NPAKTHYECKOr0 3aJaHHA: pacueTHO-rpaduueckue paboThI.

3aoanue 1

ocoarwNE
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HccnenoBath (yHKIMIO MEeTOAOM AU(PPEepeHINATBHOTO MCUUCIECHUS U MOCTPOUTH TIpaduK.
3ajaHus IpencTaBieHbl B Ta0u. 1.

Ta0muma 1
NeNe f(X) NeNe f(X)
3 3
x -1 x4 -1
2 2
3 y=X —2 4 _X -1
X% +2 x* +1
5 y= X* 6 y =sin X 4+ Cos X
X3 +1
7 y:ezx‘x2 3 y:X3+4
3
X
3 2
9 y:4—X 10 y_(X—l)
X2 x2
11 y=X3-e_X 12 y=(X—2)-e3‘X
2 _
13 y = 1+Ej 14 y=(3-x)-e*?
X
1 X
15 _ e
y= 16 _°
x* -1 y X
4x 8X
17 y = : 18 y=— )
(x +1) X“+4
19 . 4 _2X+1
y = 20 —
X2 +2x -3 Y X2
X 3X-2
21 = 22 —
Y X% +4 Y x3
23 |y=xe 24 | y=(x+2)(x-1)
25 | o 3 26 EPTENE.
y NERS y=2+X
27 |y X 28 | y=(x+1)°%(2x-3)
X+1
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PYBEXXHBIA KOHTPOJIb K PA3JIEJIY 2.2: hopma pyBesKHOro KOHTPOJIS —

KOHTpOJIbHAs paboTa.

Pasznen 2.3 UHTerpajibHOe ncuncieHne PyHKIUH OHON NepeMeHHOH

Heﬂb: HpI/IO6peTeHI/Ie CTYACHTaMU1 3HAHUM TCOPCTUUYCCKUX OCHOB HMHTCTPAIBHOI'O MCUUCIICHHUA
(byHKIMI OHON IEPEeMEHHOM ¢ TIOCIIeTYIOIINM IPIMEHEHHEM HaBBIKOB Ha MPAKTHKE, a TAKOKE PHMEHEHHE
3HAHHH 110 JHUCHUIIIMHC B Hay‘lHO-HCCHe,Z[OBaTeHBCKOﬁ n HpO(bCCCPIOHEU'IBHOfI JACATCIIbHOCTHU

IlepeyeHb U3yyaemMbIX 3J1€MEHTOB CO/IePKAHUS

[TepBooOpasnas. HeomnpeneneHHblli MHTErpall: ONMpeaesieHne, CBOMCTBA, TaOJMIla OCHOBHBIX

MHTETPAJIOB, METOAbl HHTerpupoBaHus. OIpeneiaeHHbId UWHTErpajl, uHTerpan Pumana:

omnpeneeHue, CBoMcTBa, hopmysna Hetorona-JIeitOHuIIa, METOIbI HHTETPUPOBAHHMS.

Tema 2.3.1. HeonpeneJiéHHBII HHTErpaJl U ero cBoiicTBa

Bonpocsl sl caMONOATOTOBKU:

1. OmnpezeneHue 1 cBOICTBAa HEOIIPEEIEHHOIO HHTErpaa.

2. TaOnuily OCHOBHBIX MHTETPAJIOB.

3. OCHOBHBIE METOABI HHTETPUPOBAHUS.

4. CrangapTHble METOJbl MHTETPUPOBAHUS HauOoOJiee YacTO BCTPEUAIOIIMXCA KJIACCOB
GbyHKIHi.

Tema 2.3.2. Onpe/esieHHbII HHTErPaJ
Bonpocsl 1J1s1 CaMONOATOTOBKU:

1. Omnpenenenue, CBOMCTBA U CIOCOOBI BBIYMCIICHUS ONIPEIEIIEHHOT0 HHTErpaa.
2. HecoOcTBeHHBIC HHTETPANIBI U MX CBOMCTBA.
3. I'eomerpuueckue u GU3NIECKUE TPUIIOKEHHUS ONPEICIIEHHOTO HHTErpaa.

MNPAKTUYECKOE 3AJJAHUE K PA3JEJIY 2.3.
@®opMa NPAKTHIECKOTO 3aJaHUsI: pacueTHO-Tpadudeckue paboThI.
3aoanue 1: Berauciautb UHTErpal:

5,4 32 , 6) L; x* _
a) j(x + % \/7 Yde, I4/—(1+2x)3 B) j—sinz = dx;

arctg x

r) J.32_7de; 1) fl 5 dx; e) Iex-sinexdx;
+X
%) [———dx 3) j—ex dx; ) j—Si”5X dx;
4—x* Jex_7 4-cos’5x
3% 2
K) | x-tgx2dx; n dx; M) [x“-cosx dx;
2 6
H) J.arccosxdx; de; M) Jx—dx;
x2 —5x2 + 6X X2 —x+1
dx 3xdx
; c : c0s 3xcos5xdx;
P) J.sinx(2+cosx—23in X) : I\/ng _2443x2 o R J

y) Isin“ x dx; }) j%
e —

3aoanue 2: Boiuuciumos necobcmeennvie UuHmezZpaivl Unu YyCMano8UmMs UX pacxooumocmse.
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xdx 6):4[ dx

a) | —; —_
£\/XZ+4 0 16— x?

o0

3aoanue 3: Botuucnume:

2 2

a) TUIomaab (GUTYpPHI, OTPAHUYCHHOM JTUHUSAMH: Y =X U Yy =2—X";

0) UTMHY Oy KPUBOM:
x = 3(t —sint)

{y =3(1-cost)

B) 00bEM TeJIa, MoJTydeHHOTro BparieHueM ¢urypsl Y =Sinx; y=0; 0< X< 7, BOKpyr ocu

0<t<r,

Ox.
PYBEKHBIA KOHTPO.Ib K PA3JEJIY 2.3.: popma pyoe:KHOTo KOHTPOJIS —

KOHTpOJIbHAs paboTa.

Paznen 2.4. JluddepeHuuajbHoe HcCUYUCTeHHEe (YHKIUM HECKOJbKHX
nepeMeHHbIX

Heab: npuobperenue CTymeHTaMH 3HAHHUI TCOPETUYECKUX OCHOB MHTErPAILHOIO MCUHUCIICHUS
(byHKIMI OHON IEpEeMEHHOM € TIOCIIeYIOIINMM IPUMEHEHHEM HABbIKOB Ha IPAKTHUKE, & TAK)KE IPUMEHEHHE
3HAHWH MO TUCIUIDIMHE B HAYYHO-HCCIIEIOBATENBCKON U MPOPECCHOHAIBHOMN IeATEbHOCTH

IlepeyeHb M3yyaeMbIX 3JIEMEHTOB COACPKAHMSA

Omnpenenenue (QyHKIUM ABYX IE€pEMEHHBIX, ee o0jacTu ompeaeneHus. [eomerpuueckoe
UCTOJIKOBaHUE 3THX MOHATUH. [lonaTue Qpynkmum Tpex nepemeHHbIX. [loHsTHE peaena GyHKIMA ABYyX
U TpexX MepeMeHHbIX B Touke. [loHsATHe HenpepbIBHON (DyHKIIMM HECKOIBbKUX MEepeMEeHHbIX. YacTHble
npou3BoHbIe (PYHKIMIA ABYX M Tpex mepeMeHHbIX. Onpexnenenue GpyHKmu, nudpdepeHnrupyeMoi B
touke. Juddepenuuan neporo nopsaka (GYHKUMNA JABYX M TpeX IEpPEMEHHbIX.  YpaBHEHMS
KacaTeNbHON TUIOCKOCTH W HOPMaJHM K IMOBEPXHOCTH. YacTHBIE MPOM3BOJHBIC CIIOKHOW (YHKIHU
HECKOJIbKUX HE3aBUCUMBIX IepeMeHHbIX. [losHas mnpousBoaHas. aud¢epeHIupoBaHUE HESIBHBIX
(GyHKIUHA OMHOW W HECKOJBKUX HE3aBUCHMBIX NepeMeHHBIX. OmpeeneHne YacTHBIX MPOU3BOIHBIX
BBICIINX NMOPAIKOB. Juddepenman BToporo nopsaka GyHKIui AByX U Tpex nepeMeHHbIx. Popmyna
Teitnopa u ¢popmyna MaknopeHa uid (YHKIHMHM JBYX HEpEeMEHHBIX. ['paJiueHT ¥ NpOU3BOJHAs IO
HanpasieHuto. [lonaTtue Touku ’kcTpeMyma GYHKIMHA IBYX U TpexX mnepeMeHHbIX. HeoOxoaumelie u
JOCTaTOYHBIE YCIOBHSA SKCTpeMyMa (DYHKIMH JBYX TepeMeHHbIX. HeoOXoauMbie W IOCTaTOYHBIC
YCIIOBHS 3KCTpeMyMa (QYHKLUHU TpeX NepeMeHHbIX. [IoHATHEe TOUKH yCIOBHOTO 3KCTpeMyMa (GyHKIIUU
IBYX TepeMeHHbIX. HeoOXoanMbIe U TOCTATOYHBIE YCIOBHUS YCIOBHOTO dKCTpeMyMa (DYHKIHMH JIBYX
nepeMeHHbIX. MeTtoa MHOXuTenel Jlarpamka. HaxoxieHre HanboIbIero 1 HauMeHbIero 3Ha4eHn i
(GyHKINHU IBYX MEPEMEHHBIX B 3aMKHYTOW OTpaHUYEHHON 001acTH. MeTo1 HAMMEHBIITNX KBAJPaTOB.

Tema 2.4.1. YacTHble Ipou3BOAHbIE (PYHKIMIH IBYX MepeMeHHbIX.

Bonpocsl aj1s1 CaMONIOATOTOBKH:

1. HenpepsiBHas (HyHKIMS HECKOIBKUX MEPEMEHHBIX

2. Juddepernnan mepBoro mopsaka s CIOKHONH QYHKINU

3. VYcIOBHBII 3KCTPEMyMOM

Tema 2.4.2. MeToa MHoxkuTe el Jlarpanxka.

Bonpocs 1j1s1 CaMONOATOTOBKH:

1. Meron Jlarpanxa B IpUKIaTHBIX 3aa4aX.

2. DKCTpeMyMbl GyHKIIUH.

3. MeToa HauMEHBIIUX KBAJPATOB U €r0 MPAKTUYECKOE PUMEHEHUE.

IMPAKTUYECKOE 3AJJAHME K PA3JAEJLY 2.4.
DopMa NPAKTHYECKOT0 3a[IaHUS: pacueTHO-TpadrIecKrue padoThI.
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1. Haiit yacTHBIE MPOU3BOIHBIE BTOPTO MOPSAKA (DYHKIIMH

z=x"+2x+y* -3 Mo (-12)

B TOUKE
2. Haitti monusiil nuddepennuan GyHkmm

z=arctg(xy)— /x> +y°
3. Haiitu rpaguenTt GyHKIUN

z= In(2x4 + 4y2)
B TOUKE
4. HaiiTu sxcTpeMyMbl (QYHKIIMH IBYX TIEPEMEHHBIX:

2=X2—xy+y? +9x—6y+20

M, (4-2)

5. Haiitu yciioBHBIE SKCTpEeMyMbI (PyHKITUN

z=4y? —10x? 5x+y=16

, €eclHt

PYBEXHBIA KOHTPOJIb K PA3JIEJIY 2.4.: popma py6e:kHOro KOHTPOJIS —

KOHTpOJIbHAs paboTa.

Pa3znen 2.5. UnTerpajbHoe ucyuciaenne PyHKIMU HECKOJIbKHX MepeMeHHbIX
Ienb: nprobpereHne CTyJAEHTAMH 3HAHWN TEOPETHYECKMX OCHOB MHTErPAIBLHOTO HCUHMCIICHUS

(GyHKIUI OHOM TEpEMEHHOM € MOCIIeTYIOLMM IPUMEHEHNEM HABBIKOB Ha IIPAKTHKE,  TAK)KE IPUMEHEHUE
3HaHUH MO TUCLUIUIMHE B HAYYHO-MCCIIEI0BATENbCKON U MPOPECCHOHANBHOMN JeATEIbHOCTH

Hepequb H3y4Ya€MbIX 3JICMCHTOB COACPKAHUA

Ob6nacTh omnpenenaeHus, TUHUN U MTOBEPXHOCTH YPOBHS, TBOMHOM MHTErpall. reoMeTpUyecKas 3ajaaya,
MPUBOSAIIAS K TOHSATUIO JBOMHOrO WHTErpana, lTeopema (JIOCTaTOYHOE YCJIOBHE CYIIECTBOBAHUS
BOIfHOTO MHTerpaina) ['eomeTpuyueckuii cMbICI BOMHOTO MHTerpana. Teopema (0 cpeqHEeM 3HAYCHHUH
NBOMHOTO MHTErpana). OCHOBHbBIE CBOMCTBA ABOMHOrO HHTErpaia ['eoMeTpruyueckuii CMBICT TEOPEMBI O
CpelHEM 3HA4YeHWH JABOMHOro uHrerpana. Murerpan Oinepa—Ilyaccona. HekoTopele npunoxeHus

JIBOMHOIO MHTETrpasa.

Tema 2.5.1. /IBoiiHOM nHTErpas

Bonpocsl 1j151 cCaMONIOATOTOBKHU:
1.  ®opmyna HeroToHa- JleiiOHuma.

2. Brruncienue OIIPEACIICHHOI'0 UHTETpajia C IOMOIIBIO 3aMCHBI HepeMeHHOﬁ.

Tema 2.5.2. Boruncienue JIBOMHOTO HHTErpaJ/Jia B ICKapTOBbIX KOOpAHMHATAX.

BOHpOCLI JJIA CaMOIIOATOTOBKMU
1. Hekoropsle npuiioKeHHs ONPEIEICHHOTO UHTETpaa.

2. I/IHTeraJ'ILI ¢ OCCKOHEUYHBIMHU npeaciaMu: oupeaciCHus, CBOICTBA.

IMPAKTUYECKOE 3AJAHUME K PA3JEJIY 2.5.

®opMa NPAKTHYECKOT0 32[IaHUS: pacueTHO-TpaprIecKre padoThI.

1. W3meHuTsb npenensl MHTETPUPOBAHUS B IBOMHOM HHTETpajie

-1 0 0 0
[dy [ fdx+[dy[f dx
-2 —(2+y) -1 3y

2. Bprancnute 00bEM TENa, OTPAHUYCHHOTO MTOBEPXHOCTSIMHU:
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X+Yy=06, y=\/§,
z=4y, z=0.

3. Bbruuciaurs

IDJSyZ sin x_2y dxdy:;
A

2
D: x=0,y=,—,Yy=—X.
y 3 y 3

4.. BelyuciuTh TBOMHOW HHTErpall

” (- x—2y)dxdy

x=2y%, x=2, y=4

o 00J1aCcTH D, OrpaHquHHOﬁ CICAYIOMIUMHA JIMHUAMUA

5. BeruncanTts cineayoumil KpUBOJIUHENHBINA HHTETpall
(34

xdx+ ydy

0.

PYBEKHBIA KOHTPO.Ib K PA3JEJIY 2.5.: popma pyoe:KHOro KOHTPOJIS —

KOHTpOJIbHAS paboTa.

MOIVYJIb 3
Pa3nen 3.1. DieMeHTHI TEOPUH BePOSITHOCTEIH
Heas: Llenssmu yueOHOI paszena  sBISETCS  3HAKOMCTBO C TEOPETUKO-BEPOSTHOCTHBIM
MOAXOJO0M IIPU COCTABJICHUH U aHAJIU3€ MAaTEMAaTUYECKUX MOJIENIEH pealbHbIX CUTyallui
Hepequb H3YIA€MbIX 3JICMCHTOB COJACPKAHUA
OneMeHTHl KOMOMHATOpUKH. DOPMYIIBI Uil BHIYHUCICHUSI KOJIMYECTBA MEPECTAHOBOK, Pa3MEIICHHN M
coderanuii. CryvaifHbie cOOBITHS, UX Kiaccuukanus. Anredpa coObiTuii. Kimaccuueckoe u CTaTHCTHYECKOE
ONpE/ICIEHHs BEPOSITHOCTH cOObITHS. TeopeMbl CIIOKEHHUS W YMHOXEHHS BeposTHocteil. [lonsTus
HECOBMECTHOCTH M HE3aBHCUMOCTH coObITHH. [loBTOpHBIE MCHBITaHus, cxema bepuymmm. dopmyna momHOM
BepositHocTH. @opmyia baiieca. Perenne 3a1ad Ha BRIYUCICHUE BEPOSITHOCTU COOBITHSI ¢ IPUMEHEHUEM BCEX
M3yYEHHBIX METOJIOB.
Tema 3.1.1 DaemeHTHI KOMOMHATOPUKH
Bonpocs! 111 CaMONOATOTOBKH:
1. IlepecraHoBKH, cOUETaHUS U pa3MELICHUS C TOBTOPEHUSAMH U 0€3 MOBTOPEHUIA.
2. KomOunatopHsie hOpMyIbI AJs TIOJCUYETa UX KOJTHYECTBA.

Tema 3.1.2 Auaredpa co0biTuii. Kinaccuueckoe onpeaenenne BeposSiTHOCTH
Bonpocs! 1J1s1 cAMONIOATOTOBKH:
1. Knaccuueckoe onpezneneHre BEPOSTHOCTH COOBITHS.
2. TloHATHS SKCTIEPHMEHTA, 3JEMEHTAPHBIX UCXOJO0B, BBIUYUCIEHUE BEPOSTHOCTH COOBITHS
B IIpOCTEUIINX cirydasx. [Ipumepsl.

Tema 3.1.3 TeopeMmbl cjI0:KeHUs] U YMHOKEHHUsI BEePOATHOCTei

Bomnpocsl 111 cCaMONIOATOTOBKH:

Teopema o croxennu BepositHocTeil. [Ipumep nmpuMeHeHus.

Teopema 06 ymHO)keHUU BeposiTHOCTel. [IpuMep npumeHeHus.

Cxema bepnymu.

Beraucnenne BeposiTHOCTH HAacTyIuIeHus k ycriexoB B n ucnsITaHusx. [Ipumep.

el N
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Tema 3.1.4  ®opmyJibl N0JIHOM BeposiTHOCTH U Baiieca.

Bonpocs! 1J1s1 caMONOATOTOBKH:
1. 3aBucumslie coObiTus. @opMyiia ycI0BHON BeposTHOCTU. [Iprumep nprMeHeHusl.
2. Tlomnas rpymnma coobiTuii. @opmMysia moJHO#M BeposTHOCTH. [IpumMep npuMeHeHusI.
3. ®opmymna baiieca. [Ipumep npuMeHeHHUS.

MNPAKTUYECKOE 3ATAHHUE K PA3JEJY 3.1

®opMa NPAKTHYECKOT0 3a[IaHUS: pacueTHO-TpaduIecKue paboThI.

Ilpumep pacuemno-epaguueckoii pabomol:

1.HaiiTi BepOosSTHOCTD BBINAJACHUS OJMHAKOBBIX YHUCEN MPU OJHOKPATHOM IMOJAKUABIBAHUU ABYX
UTPAIIbHBIX KYOMKOB.

2. B xomneknuu 10 MoHeT, U3 KOTOphiX 4 uMetoT nedextol. Kotekimonep BeiOupaet Hayraz 7
MoHeT. HaliTi BeposTHOCTB, YTO 2 U3 HUX OyIyT ¢ 1eeKTamMH.

3. B 3uMHMi1 iepuo BEpOSITHOCTD 3aJIep KKK aBuapeiica coctapiseT 0.45. HailTu BeposSTHOCTb,
YTO U3 TPEX PEHCOB XOTs OBl OJTUH 3a/eprKaT.

4. B cpenneMm maATh 4enoBek u3 100 TOTOBBI CMEHHTH pabOTy Ha MEHEE OIUIaYMBaeMylO, HO
HaXOJSIIYIOCS HEJJAIEeKO OT MecTa NMpoKuBaHuA. [IpubIMKEHHO BBIYMCIUTH BEPOSITHOCTh, 4TO 13 300
OMPOIICHHBIX JTt0IeH 80 coriacsaTcs Ha TaKyl0 CMEHY PabOThI.

5. Tpu aBTOMOOMIIBHBIX KOHIIEPHA IMOCTABIIAIOT HA MPOJaKy aBTOMOOUIH B cooTHOIIeHHH 40%,
30% u 30%. BeposSTHOCTH TOTO, YTO aBTOMOOWJIb, ITOCTABJICHHBIM MEPBHIM KOHIIEPHOM, HE OyneT
OpakoBaHHBIM, paBHa (.7, U1 BTOPOTo KOHIIepHa Takas BeposTHOCTh 0.8, mis tperbero — 0.85. Kymuien
OpaxoBaHHBIH aBTOMOOWIB. HaliTH BEPOSTHOCTD, UTO OH MOCTABJICH NEPBBIM KOHIICPHOM.

PYBEKHBIA KOHTPO.Ib K PA3JEJIY 3.1: opma pyGeskHOro KOHTPOIs —

KOHTpOJIbHAS paboTa.

Pa3nen 3.2 Cayuaiinble BeJJHUNHBI
Leanb: PaccMoTpeTh cilydaiHbIC BEIMYMHBI M UX BIMSHUC HA MPUHATHE PEIICHUN

HepequL H3YIA€MBbIX 3JIECMEHTOB COACPKAHUA

[ToHsiTHE AMCKPETHOH CIy4allHOW BEJIMYMHBI, 3aKOH pACIpEIeNICHHs, YHCIOBBIE XapaKTePHCTHKH.
OyHKIMA pacrpenesieHus AUCKPETHOW CITydailHON BENMYWHBI, €€ CBOWCTBA, rpaduk. BHHOMHANBHBIN 3aKOH
pacnupenenenus. lloHsATHE HENpPEepHIBHOW CIy4yalHOM BEJIWYMHBI, 3aKOH pacOpe/esieHHs, YHCIIOBbIE
xapakTtepucTuki. DyHKIUS pacnpenesieHnss HEeNpephIBHOM CIydailHOW BEJMYMHBL, €€ CBOWCTBA, rpaduk.
[TnotHOCTE pacnpeneneHusi. BeposTHOCTh TOMagaHWs 3HAYEHWs HENPEPHIBHON CIy4ailHOH BEJIMYHHBI B
3a/1laHHBII MHTEpBall. PaBHOMEpHOE, IIOKa3aTelnbHOe U HOpMajibHOe pactpeeieHne. CBoicTBa, rpaduk GyHKIui
pacnpenesieHuss ¥ IIOTHOCTH, TPUMEHEHUE paclpe/ielieHHi PH PeIeHNH MPaKTHYeCKuX 3ajaad. J{uckpeTHas
JBYMEpHas CilydaiiHasi BEMYMHA, COBMECTHBIH 3aKOH paclpeaeseHHs, 3aKOHBI pPacHpe/esieHus KOMIOHEHT,
YCJIOBHBIE 3aKOHBI PACIIPEICIICHUS], TIOHATHE KOPPEISILIMN U KOBapHALIMH.

Tema .3.2.1 [luckpeTHble cjy4daiiHble BeJHMYHHbI: 3aKOH M (YHKUHUSI pacnpeaesieHus,
YHCJI0BbIE XaPAKTEPUCTHKH

Bonpocs! 111 CaMONOATOTOBKH:
JuckpeTHas ciiydaliHasi BETUYUHA.
3aKOH pacnpeesICHusl.
IIpumep cocTaBiieHHs 3aKOHA PacIpeIeICHUs Ul JUCKPETHOU CIy4YallHON BEIIMYHHBI.
DyHKIHS paclpeAesIeHus] TUCKPETHON ClIydyailHOM BenuduHbl. [IpuMep BeuncieHus u
NOCTpOCHUS IpaduKa.
buHOMMaNIBHO pacnpeeneHHas ciiyJdaiHas BennunHa. Onpenenenne, npumep.

6. YucrnoBble XapaKTEPUCTUKU JUCKPETHBIX CIyYailHBIX BETHYHUH.
7. ®usznueckuil CMbICT U MPaBUIJIa BHIYUCICHHUSL.
Tema .3.2.2 HenpepbIBHasi ci1yyaiiHas BeJJMYHHA
Bomnpoce! 118 caMONIOATOTOBKH:
1. HenpepsiBHas citydaiiHas BETUYMHA.

PwdE

o
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Omnpenenenue u npumep.
OyYHKIUS MIIOTHOCTU HENIPEPHIBHOW CITyYallHOM BEJIMUYMHBI.
CBoiicTBa (yHKINHU TIIOTHOCTH.
OyHKIMSA paclpeeseHUs] HEMPEPHIBHON CIIy4ailHOM BEJIMYUHBI, €€ CBOMCTBA.
. PaBHOMepHO pacripezeieHHas cirydaiiHas BenuunHa. [Ipumep.
Tema 3.2.3 BakHeiimue BUIbI pacnpeaeieHui
Bonpocs! 111 CaMONOATOTOBKH:
Bun gynxuuu pacnpenenenus.
Hucnosble XapaKTEPUCTUKU PABHOMEPHO PACIIPEIEICHHOMN CIIy4aiiHOW BEJIMYUHBI.
HopmManbHo pacnipeneneHHas cilydaiiHasi BEJIMYUHA.
Bun ¢ynkium pacnpenenenusi.
YucnoBble XapaKTEPUCTUKH HOPMAIIBHO PACIIPEICIIEHHON CIIy4yailHOW BEJIMYUHBI.
BeposTHOCTE mOnagaHus HOPMAIbHO PACIHPENCICHHOW CIIy4allHOW BEJIUMYMHBI B
3aJaHHBI UHTEPBAIL.
Tema 3.2.4  /luckpeTHasi ABYMepHas cJIy4yaiiHasi BeJJH4YMHA
Bonpocsl 1J1s1 caMONIOATOTOBKH:
1. uckperHas nqBymepHas cilydaiiHas BEJIUMYMHA.
2. be3yciioBHBIN U yCIIOBHBIE 3aKOHBI PACHIPEICICHHMS.
3. 3aBHCHMOCTH ¥ HE3aBHCUMOCTh KOMITOHEHT.

oA WM

SouhkwdE

IMPAKTUYECKOE 3AJJAHUE K PA3JIEJIY 3.2
@®opMa NPAKTHIECKOTO 3aJaHUSI: pacueTHO-Tpadudeckue paboThI.
Ipumep pacuemno-epaguueckoii pabomol:
1. CoriacHO MHOTOJIETHUM HCCIIEAOBAaHUSAM, MOXHO YTBEP)K/aTh, YTO B CPEJAHEM OJIMH YEIOBEK W3
IIECTH MEYTAeT IOJHOCTbIO M3MEHUTh CBOE OKpyxkeHue. CiydaiiHas BeJIMYMHA PaBHA KOJIUYECTBY
TaKUX «MeuTaTelei» Cpelr MATH ONPOUIEHHBIX Jrojeid. COCTaBUTh 3aKOH pacHpeleieHusi JTaHHON
cnyqaﬁHoﬁ BCJIMYHHBI U BBIYHUCIIUTh €€ MAaTEMATHUYCCKOC OKHNJaHUC.
2. JluckpeTHas ciydaiiHas BeJIMUYMHA 3a]]JaHa CBOUM 3aKOHOM pacIpe/ieIeHHs:
X -2 0 1.25 2.5 3.5
p n 0.15 0.05 0.2 0.25

Bbruucnuth MaTeMaTudyeckoe OXKHIaHWe, TUCIEPCHIO0, CpeAHEe KBaJApaTHUECKOe OTKIOHEHUE
TaHHOW CIlydailHOM BeNMYMHBL 3anaTh (DYHKIMIO paclpenesieHus] aHATUTHUYECKH W C TIOMOIIBIO
rpaduka. Berunciaute BEpOsSITHOCTh TOTO, UTO CiIydaiiHas BETMYMHA IPUMET 3HaUeHue, He MeHblee 1.
3. PaccMaTpuBaeTcss HOpMaIbHO pacrpe/ie/ieHHas clydaifHas BeIMUMHA ¢ mapaMerpaMuy =2, 0 =8,
Haiit BEposATHOCTB TOTO, YTO

a) crydaifHas BeTMYMHA IPUMET 3HadyeHue u3 unteppana (—110)

0) 3HAUYCHHE CIIyYaitHOM BEIMYUHBI OyIeT OoJbIle YyeM 7.

4. JluckpeTHas IByMepHasl ciay4aiHas BeIMYMHA 33/1aHa 3aKOHOM paclpeieeHus:

X\Yy 0 1 2 3
-2 0.05 p 0.25 0.15
2 0.15 0.15 0.05 0.1

a) 3aBUCHUMBI T KOMITOHEHTHI?
6) Beinucats 3akoH pacrpeneneHus ¢.B. X+Y M yCIOBHBIM 3aKoH pacmpeneneHus c.B. X MpH

ycioBuH, 4To Y=0.
B) Haittn cov(5X —2Y;3X +Y)

PYBEXXHBIA KOHTPOJIb K PA3JIEJIY 3.2: hopma pyGesKHOro KOHTPOJIS —

KOHTpOJIbHAs paboTa.

Paszaea 3.3 DjieMEHTBI MATEMATHYCCKON CTATUCTUKH
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Ilens: w3yyeHHE OCHOBHBIX METOJIOB MAaTeMaTH4eCKOM 0OpabOTKM CTaTUCTHYECKOH
nHOpPMAIINY, IMEIOIINX IIPUMEHEHHUE B IPAKTHUYECKON IEATEIILHOCTH OYIyIIETr0 BHITYCKHUKA

IlepeueHb U3yyaeMbIX 3JIeMEHTOB COJEPKAHUS

OCHOBHBIC TIOHSITHSI MATEMAaTHYECKOI CTATHCTUKU — Te€HEPaIbHask COBOKYITHOCTbD, BRIOOPKA U €€
XapaKTepUCTHKH, YacTOTa W OTHOCHTEIbHAs 4YacTOTa, CTATUCTHYECKUH psIJi, MHTEPBAIBHBIN DI,
[TocTpoeHue MoONUTOHA U THCTOrpaMMBbl. TOYEUHBIE OLEHKH MAaTEeMAaTHYECKOTO OKUIAAHUS, JUCTICPCUU
U CpPEeIHEero KBaJpaTUYeCKOro OTKIOHEHHs. MeTon yCIoBHBIX BapuaHT. [locTpoeHue qoOBEpUTEIbHBIX
WHTEPBAJIOB JIJII MaTEMaTHYECKOTO OKUAAHUS U IUCTICPCUH, CPETHETO KBAJIPATUYECKOTO OTKIOHCHUS
U1 HOPMAJIBHOTO pacpeieICHHUs.

Tema 3.3.1 IlepBuuHasi 00pad0OTKa CTATHCTHYECKUX TAHHBIX

Bonpocs! 1J1s1 cCaMONOATOTOBKU:

1. T'eHepainbHas COBOKYITHOCTb U €€ XapaKTePUCTUKU

2. Bribopka u ee XapakTepUCTHKH

3. OueHka MaTeMaTH4ecKOro OXKHUIaHUS

Tema 3.3.2 HHTepBajbHble CTATHCTHYECKHE OLEHKH MapaMeTPOB HOPMAJIBLHOIO
pacnpeeeHust

Bonpocs! /151 cCaMONOATOTOBKU:

1. HopmanbsHoe pacrpezeicHue.

2. JloBepuTebHbIC HHTEPBAIBI U UX TOCTPOCHHE.

3. CpenHeKBaapaTUYHOE OTKIIOHCHHUE H €TI0 3HAUCHHE.

MMPAKTUYECKOE 3AJJAHUE K PA3JIEJIY 3.3
@®opMa NPAKTHIECKOTO 3aJaHUsI: pacueTHO-Tpadudeckue paboThI.
Ipumep pacuemno-epaguueckoii pabomol:
1. lana Be10OpKa o0bemMom n =30

Q+Q; | 1+3 | 3+5 | 527 | 7+9 9+11 | 11+13 | 13+15 15+17 17 +19

m, 6 10 19 38 28 14 12 7 6

a) Haiitu cratuctuyeckuit psaj ¥ MOCTPOUTH MOJIUTOH YaCTOT.
6) CocTaBUTb MHTEpPBaJbHBIN CTATUCTHYECKUH psa, B3sAB 7-10 MHTEpBAJIOB, U IMOCTPOUTH
TUCTOTPaMMy 4acToT.

B) HaiiTu: oneHkun MaTeMaTHYeCcKOro OXUJaHUS X+ BBIOOPOYHYIO JIHUCIIEPCHUIO D..

VCIIPABJICHHYIO BBIOOPOUHYIO JUCIIEPCHIO S' BHIOOPOUHOE CpeJHee KBAAPATHUECKOE OTKIOHEHHE ¢,
HCIIPABIEHHOE CpeIHEE KBAIPATUYECKOE OTKIOHEHHUE S.

2. Jlns BeiGopku u3 Nel ¢ jmoBepuTensHOi BepostHOCThIO 7 = 0:99 majitu nopepurenbHbIit
VWHTEpBAI:

a) I MATEMATUYECKOTO OKUaaHus M (X) B ClIy4yae U3BECTHOM AUCIEPCHUM, PEAIIoIaras
D(X)=s?,
6) JJIA MaTCMaTH4YCCKOI'O OXKUJaHUA M (X) B ClIy4ac HEU3BECTHOM AUCIICPCHUH.

3. Jid HOpPManbHO pACHpPENECIICHHON ClydallHOM BEIMUYMHBI C H3BECTHBIM CPEIHUM
KBaJIpaTUUYECKUM OTKJIOHEHHEM o =4 u BBIOOpOUYHOI cpeaHeil X =16 BbhIYMCIEHHOW MO BBIOOpKE,
cocrosimeid 3 20 BapuaHT, IMOCTPOMTH C HAAEKHOCTbIO (.95 nOBEpUTENBbHBIA HMHTEpPBAN IS
MaTeMaTHYeCKOI0 OKUJaHHsI.

4. Tlo BeIOOpKE 00BEMa N =9, W3BJIEUEHHONW M3 HOPMAIbHOW T'€HEpalbHOH COBOKYIHOCTHU C

M3BECTHBIM CPEHMM KBaJPaTHYECKUM OTKJIOHEHHEM O =4, HalijieHa BHIOOpOYHAs CpeaHss X = 16,5
[Ipu ypoBHe 3Haunmoctu 0,05 MpoBEpPUTH HYJIEBYIO THUIIOTE3Y Ho i M (X ) =15 IIpU KOHKYpPHUPYIOLIEH
runorese H1*M (X ) >15,
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5. Cpennsist 3apaboTHas TUIaTa BBIMYCKHHKOB TEXHUYECKHUX crienuanbHOCcTel BY30B MOCKBEI
COCTABJIET, COMJIACHO OMpOCy, npoBenaeHHoMYy cpenu 11 BeimyckHHKOB, 1000 yCIIOBHBIX AEHEXKHBIX

2 _
€IMHULI, UCTIPaBIICHHAs BRIOOpOUYHAs JUCTIEPCUs S =8 s Canxrt-IlerepOypra, cornacHo ompocy 15

BBIITYCKHUKOB, CpeIHsisi 3apaboTHas 1uiata cocTaBisieT 950 yCIOBHBIX JEHEXKHBIX €IUHUIL,
2 _
WCIIpaBIIEHHAS! BBIOOPOYHAS TUCTICPCHS 5: =6 Mosxno m na ypoBHe 3HaunmocTtu 0.01 cuurarb, 4TO

cpeaHue 3apabOTHBIE IUIATHI  BBIMYCKHUKOB TEXHHYECKMX creunuanbHocTeii MockBel u CaHKT
[lerepOypra oaunakoBwl? IIpeamomaraercs, YTO COOTBETCTBYIOUIME CIydyallHbIE BEJIUYMHBI
pacnpeiesieHbl HOPMaJIbHO.

6. B marasun noctynuiio 30 HOBBIX TEJIEBU30POB, CPEAH KOTOPHIX 5 UMEIOT CKPBITHIE JE(PEKTHI.
Haynauy orGupaercs oguH TeneBu3op. KakoBa BEpOSTHOCTh TOrO, YTO OH HE HMMEET CKpPBITBHIX
neheKkToB?

7. U3 maptum, cogepxaiueid 10 usnenuii, cpeau KOTopbix 3 OpakoBaHHBIX, HAay1auy U3BJIEKAIOT
3 uznenus. HaiiTu BepOATHOCTH TOTO, YTO POBHO OJTHO U3 HUX OpakoOBaHHOE.

8. Ans curHanu3zanuu o0 aBapuy yCTaHOBIICHBI 1BA HE3aBUCHMO Pa0OTAIOMIUX CHTHAIN3ATOpA.
BeposiTHOCTB TOTO, UTO MPU aBapuu CUTHATIU3ATOp cpaboraeT, paBHa 0,99 mid nepBoro curHain3aTropa
u 0,95 nns BToporo. HailTu BeposSITHOCTb TOTO, UTO MPU aBapuu CpabOTAET TOJIBKO OJIMH CUTHAIM3ATOP.

4. TuckpeTHas ciay4aiiHas BeIMYMHA X 3a/laHa psioM pachpenenenus. Haitu:

1) dyukimio pacupenenenus (X) y e rpaduk;
2) Matematuueckoe oxunanue MX1;
3) mucnepeno PLX],
X 1 3 4 7 8

r 101 0,2 0,25 0,3 0,15
9. 3amana HempepbIBHas clydyaiiHash BEJIMYMHA X C MOMOIMIBIO TUIOTHOCTH pacrlpeesieHus
BeposTHocTel /- (x) , COCpPEIOTOYECHHAs Ha OTPE3KE [a:p],

a) Haiitu dyukuuto pacnpenenenus £ (X) u ee rpaduxk.
0) Haiftu Matematiueckoe oxuganne M X1,
B) Haittu mucnepenio 21X 1,
(a +b 3b— aj
r) HaifTi BepOSTHOCTH TONAaHAs B HHTEPBAN \ 2 2
0;x<0
flx)=43x —2x+1;0<x<1
0;x>1.

PYBEXXHBIA KOHTPOJIb K PA3JIEJIY 3.3: hopma pyGesKHOro KOHTPOJIS —

KOHTpOJIbHAs paboTa.

Paznen 3.4 IlpoBepka cTaTHCTHYECKUX THIIOTE3

Ilens: v3yyeHHE OCHOBHBIX METOJIOB MPOBEPKU THUIOTE3 CTATUCTHUECKOH HH(OpMaINH,
UMEIOIIUX MPUMEHEHHE B IPAKTUYECKOM NeATeTbHOCTH OYAYIIEro BhITYCKHUKA

IlepeyeHb H3y4aemMbIX 3J1€MEHTOB COAEPKAHUSA

[TonsTue cratuctuueckoi runore3bl. Kputnueckas o0igacTe U 00JaCTh NPUHATHS THIIOTE3bI.
OmmOku mepBoro u BTOporo poza. Cxema IpPOBEPKU THIIOTE3bl HAa MPHUMEpPE CPaBHEHUS IBYX U
HECKOJIBKUX JUCIIEPCUI HOPMAJIbHBIX I€HEPAIBHBIX COBOKYITHOCTEN. IIpoBepKa rumoressl 0 paBeHCTBE
JBYX CpPEIHHUX HOPMAJIbHBIX TI'€HEPAJIBHBIX COBOKYIHOCTEH B CIIy4asX H3BECTHOM W HENW3BECTHOMU
mucriepcud. CpaBHEHUE BEIOOPOYHON CpeHEH ¢ THIIOTETHUECKONW reHepalbHOM cpeiHell HopMallbHOM
TE€HEPAIBHOM COBOKYIHOCTHU. IIpoBepKa runoress 0 HOpMaabHOM PacIpeNeIEeHUA Ha OCHOBE KpUTEpUs
cornacus [lupcona. Koapuarnus, koppensuusi. Beibopounblii koahpHULMEeHT Koppensiuny, IpoBepKa
TUIIOTE3BI O €ro 3HauuMOocCTH. [locTpoeHue nuHumM perpeccum.
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Tema 3.4.1 IIpoBepka CTATHCTHYECKHMX FHNOTE3
Bonpocsl /151 cAMONOATOTOBKH:
1. OOGnacte NpUHATHS TUIIOTE3HI.
2. OmmOKu mepBOro M BTOPOTO Poja.
3. AJTOpUTM NMPOBEPKHU TUIOTE3HI.
4. TlpoBepka THMNOTE3bl O HOPMAJIbHOM pACHpPENEICHUH Ha OCHOBE KpUTEPHsl COTJIachs
[Tupcona.
Tema 3.4.2 OcHOBHbIE IOHSATHSI TEOPUH KOPPEJISTIHU
Bonpocs! 1J1s1 cCaMONOATOTOBKU:
1. TlonsTHe KOBapualuy ABYX CIy4YailHBIX BEJIUYUH.
2. CoiicTBa KOBapHUaIuu.
3. KoadodunueHt koppensuuu, ero CBONCTBa

INPAKTUYECKOE 3AJAHUE K PA3JEJY 3.4
®opMa NPAKTHYECKOT0 32[IaHUSA: pacueTHO-TpaprIecKue padoThI.
Ilpumep pacuemno-epaguueckoii pabomol:
1. Ucnonb3ys xputepui Ilupcona, mpu ypoBHe 3Hauummoctd 0,01 mpoBeputb rumoresy o
HOPMaJIbHOM paclpeeIeHUH F'eHepaabHONH COBOKYITHOCTH X I10 BBIOOpKe 00bema h =150
, U3BJICUEHHON U3 3TOW COBOKYITHOCTH:

a 1
] ! 1 1 7 6
0 9 8 8 4 2
2. BapuaHTamyu BHIGOPKH SBJISIOTCSA HAphl 3HAYEHHMH ciydaifHpix Bemmunn (X.Y)
X 0,9 1,4 2,1 2,3 3,1 3,4
Y 2,5 1,7 3,8 5,5 6,1 6,4

a) Haiitn BBeIOOpOYHBIH KO3 dumment koppemsimuu. [Ipu ypoBHe 3Haummoct o =0.05
IIPOBEPUTH 3HAYMMOCTb BBIOOPOYHOro Ko3(duimenTa koppesnsuuu. Beiucars ypaBHeHHE TMHEHHON
perpeccun Y Ha X U NOCTPOUTH IpaUK MOTYYEHHOI'O YPAaBHEHHUS.

6) PazymMHO criporHo3upoBaTh 3Ha4eHUE CIy4alHOH BeauuuHbl Y npu X =3.8

3. [IpoBecTr moHYIO 00Pa0OTKY IKCIIEPUMEHTAIBHBIX JaHHBIX MO 3a/IaHHON BBIOOpKE 00BeMa

N B3sTOl M3 reHepanbHON COBOKYITHOCTH HOPMAIBHO PAcHpE/IeIeHHON CIIyJaiiHONH BENMUYMHEL X C
3aIaHHOM JIOBEPHUTENHHOI BeposaTHOCTRI0 ¥ = 0:9-:

6,28; 6,31, 6,23; 6,35; 6,32; 6,36; 6,33; 6,31, 6,26; 6,21; 6,31, 6,38; 6,34; 6,25; 6,28; 6,39; 6,27,
6,32; 6,9; 6,30; 6,24, 6,32; 6,26; 6,35; 6,32; 6,31; 6,29; 6,28; 6,33; 6,36.

a). Haiftu BapraltimoHHBIN psifl, MOJIUTOH YacTOT.

6) CocTaBUTh HHTEPBAJIbHYIO TaOMUIly NO JaHHBIM BBIOOpPKH (B3sTh 7-10 HMHTEpBajoOB),
MIOCTPOUTH FUCTOIPaMMy YacTOT.

B) MeTosIoM yCIOBHBIX BAapHAHT HAMTH BBHIOOPOYHOE CpelHee X U BBHIOOPOUYHYIO
pucnepcuo S°:
X=13y Szzii(x.—f)z.
n& " n-14"" _

r). Haiitu loBeputennubrit untepsan yis M= MIX]:
B ClTydae M3BeCTHOH O (o =S),
B ClIy4ae HeM3BECTHOH O .

o o =,/ DJ[x
I[) Haiitu ILOBCpI/ITCJ'IBHBII/I I/IHTepBaJ'I JJIA CpC,Z[HeKBaI[paTI/IqHOFO OTKJIIOHCHUA ° [ ] .

e) IIpoBepuTh rUMmoTesy 0 HOPMATLHOM pacTpeeeHny Mo kputeprio Iupcona: & =0.05
4. Tlpu yposue 3Hauumoct & =01 nposeputh rumoresy o paBeHCTBe AMCIEPCHil ABYX
HOPMaJbHO DACIpPENETICHHBIX CIy4YalHbIX BEMMYMH X M Y HA OCHOBE BBHIOOPOYHBIX JTAHHBIX MpHU
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aIbTEPHATUBHOM THUIIOTE3E " % 4
X /1Y X; n, y; m,
142 3 140 )
145 1 146 3
146 2 147 2
148 4 151 2
5. Mmeercs Tabnuua pacnpenenaeHus IByMEpHOH ciydaiinoii Bemmaunsl ( XY ).
BapuanTt HucnoBble JaHHbBIE
X /Y 1 3 4
2 0,16 0,10 0,28
3 0,14 0,20 0,12

a) CocTaBUTH TaOIUIBI PACIIpeieICHHs BEPOSTHOCTEH JUIs Kol 3 BemmuuH X “ Y ;

6) Haiitu ycioBHOe MaTeMaTueckoe oxuganue MY /X =1).
B) Haiit k0>(()UIHEHT KOppenauu Mexk Ty Benuunaamu X ¥4 Y
6. Ha ocHOBaHMM MOJYYEHHBIX 110 pe3y/IbTaTaM U3MEPEeHUH 3HaueHHi BeMunuH X 1 Y
X 3 5 7 9 10 12
Y 14 10 9 9 6 5
Haiitu Be100pouHBIi K03 PUIIMEHT KOPPEISAIIUH.

7. Jlana koppensirOHHAs TaOIuIa:

X
Y 5 10 15 20
10 2 - - -
20 S) 4 1 -
30 3 8 6 3
40 - 3 6 6
50 - - 2 1

Haiitu BeIOOpOUYHOE ypaBHEHUE JTUHEHHON perpeccun Y Ha X.

PYBEKHBIA KOHTPO.Ib K PA3JEJIY 3.4: hopma pyGeskHOro KOHTPOJIs —

KOHTpOJIbHAs pabora.

MOJYJIb 4

Paznen 4.1 DaacTHYHOCTH PyHKIMHU

I_Ie.m): OBJIAACTb HNPAKTUYCCKHUM HCIIOJIB30BAHUCM KaTCrOpvH OJIACTUYHOCTH B PCIICHHUU
MPUKIIAJHBIX 33/1a4 ONTUMHU3ALUU U TPOTHO3UPOBAHUS.

Ilepeuens U3yyaeMbIX 3JIeMEHTOB COJEPKAHUS

Cripoc MHAMBHUYaNbHBIM U PHIHOYHBINA. DJIACTUYHOCTH CIIPOCa IO IIEHE, 10X0/Y, epeKpecTHas
aMacTUYHOCTh. [Ipeoxkenne HHAUBUAYAIbHOE U PHIHOYHOE. DJIACTUUHOCTh MPEAJIOKEHHUS 0 IIEHE.
PriHOYHOE paBHOBEcHE B cilyyae 0JlHOro mpoaykTa. LleHa u o6beM (BennuuHa crpoca U IpeasiosKeHHs])
paBHOBecHsl. Bompocsl cyliecTBOBaHUS U €IMHCTBEHHOCTh paBHOBecus. [loHsTHE 00 yCTONYMBOCTH U
HEYCTOWYMBOCTH paBHOBecHs. IlayTmHooOpa3Has Moaenb U ee  000OLeHHs. [Tone3nocth
KOJIMYECTBEHHAas U nopsakosas. OyHKIIHS MOJE3HOCTH U €€ CBOWCTBA, MpeieNibHas moyie3HocTh. Kapra
TMHUK (ToBepxHOCTel) Oe3paznuuus. Hopma 3amMeHbl OAHOTO MNpOAyKTa ApyruMm. bromxerHas
npsMasi(TI0cKocTh). MoaenupoBaHre pallMoOHAIBHOTO TIOBEIeHUsI TOTpeOuTes Ha phiHKe. JIokanbHOe
PBIHOYHOE paBHOBECHE MOTPEOUTENSI Ha PhIHKE U ero cBoicTBa. DyHKIMS KOCBEHHOH MOJIE3HOCTH U €€
cBoOlicTBa. BnmsHue mM3MeHeHUs 0X0J/la Ha MOTpeOuTenbcKkuil BbIOOpP. IlpenenbHas mosie3HOCTH MO
noxoxy. Jlunus noxoa-norpediaenue. Jinnus DHrens (7151 HOPMATBLHOTO MPOAYKTA U MPOYKTa HU3KOTO
KauecTBa). BinsHue m3MeHeHus LeHbl Ha noTtpedurensckuil BoIOOp. ToxaectBo Pos. JIunus neHa
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noTpedieHne U JIMHUA crpoca mo Mapamny (7151 OOBIKHOBEHHOTO MpoAyKTa u npoaykra ['uddena).
Munumu3zaius pacxojaa notpeduTens npu GUKCUPOBAaHHOM YpOBHE MoJyie3HOCTH. DYHKIINS CcrIpoca 1Mo
Xukcy. OyHKIMS pacxonoB U ee CBOMCTBA. [Ipenenbublii pacXo/ 0 MOJIE3HOCTH.
Tema 4.1.1 Teopusi JJaCTUYHOCTH B IPUHATHYU PelIeHU MOKYNATEJISAMH U MPOJIaBIaMHU
Bonpocs! 1J1s1 cCaMONOATOTOBKU:
DOnacTUYHOCTh (PYHKUIMU: OCHOBHBIE TOHATHS,
DIaCTUYHOCTD CHPOCA U MPEITIOKCHUS.
Buny snactuyHoctu cpoca
DIIaCTUYHOCTH CHPOCa MO JI0XOY.
[lepexpecTHas 31aCTUYHOCTD
TeMa 4.1.2 Teopusi 31aCTHYHOCTH B ONTUMH3ALMHU ¥ NPOTHO3MPOBAHUHU FOCY1apPCTBEHHOI
NOJIUTHKH.
1. HanoroBas moJUTHKA U TACTUYHOCTb
2. IlporHo3upoBaHHeM MaKpOSKOHOMHUYECKUX MHIYKTOPOB Ha OCHOBE 31aCTUYHOCTH.
3. OnTumuzanus rocyIapCTBEHHOH MOJUTHKH C YIETOM KaT€rOPUU AJIACTHYHOCTH.
INPAKTHUYECKOE 3AIAHHUE K PA3JIEJIY 4.1
®opMa NPAKTHYECKOT0 32[IaHHUS: pacueTHO-TpadrIecKue padoThI.

1. Ilpu uene Ha ToBap 8 pyOsieii BeIrUrHA CIpOca COCTaBIsAET 68 MIT. B ICHb, IPH [IEHE HA TOT K€
ToBap 12 pyOneii BenmuunHa cripoca cocTaBisieT 52 mT. B AeHb. Haiitn QyHKIMIO eKeTHEBHOTO
CIpoca, ecIM U3BECTHO, YTO OHA JINHEHHA.

2. Ilpu uene 10 py6eii 3a mauky npuoOperaercs exxeqaeBHo 100 mayek neyenps. [lpu cHIKeHHN
LEeHBI 10 8 pyOinel 3a mauky Belu4uHa crpoca usMensercs Ha 20%. Onpenenutb QyHKIHIO
CIpoca, €CiIM U3BECTHO, UTO OHA JINHEHHA.

3. Ilpu manmenun neH Ha myTteBkd B Typuuio crnpoc Ha myTeBku B Erumer yBenuumiics Ha 30
MyTeBOK B JAeHb. OmpenenuTs HOBYIO (YHKIMIO clpoca Ha IMyTeBKH B Erumer, ecnu a0
M3MCHEHUsI [IeH Ha myTeBKHU B Typiuio oHa umera Bua q(p) =3000-2p.

4. Tlycte Gpynkuus cripoca Ha ss6oku umena Bun ( p) = 120 - 5 p . ITocne npoBeeHust peKIaMHOR
KaMmmaHuu (yHKIUS CIpoca CABUHYJIACh Ha 2 €AMHMIIBI BAOJIb OCH lieH. Mcxonsd u3 3akoHa
Crpoca, ONpPEeeNIUTh HalpaBJIeHUe CBUTAa KPUBOW W BBHINMKCATh (POPMYITY, 3aAIOIIYI0 HOBYIO
GYHKIUIO crpoca Ha S0JIOKH.

5. Ilycte ¢pynknus crpoca ( p) =50 - 2 p . [Ipu u3MeHEHUH MOTOHBIX YCIOBHI CIPOC HA TOBAP
yBenuuuicsd Ha 5 enuHull. Ha cKOIbKO €QMHHUIl BJIOJb OCH IIEH M B KAaKOM HalpaBICHUU
nepeMecTuiach Kpuas crpoca?

6. Ilo mene 50 p/kr BennuuHa npeuIoKeHus Ha peiHKe cocTtasisieT 130 1, a mo uene 70 p/kr — 190
T. Hailitn ¢yHKuMio npennokeHus, €ciu U3BECTHO, 4YTO OHa JuHeilHas. [lo kakoil 1eHe
MIPOAAETCs] TOBAp B JAHHBIII MOMEHT, €CIIM M3BECTHO, YTO BEIMYMHA MPEJUIOKEHUS Ha PhIHKE
cocrasisier 250 17

7. 7. a) OyHKIUH CIPOCa U MPEUIOKEHHS UMEIOT, COOTBETCTBEHHO, Bua (( p) = 11-p, s(p)=2p -
4 . HaiiTu paBHOBECHYIO II€HY, BEIMYMHY CIPOCa H TPEIIOKEHHS, COOTBETCTBYIOIIHE
paBHOBecHOH 1ieHe. 0) [IpoBenu pekjIaMHyr0 KOMIAHMIO, MOCJIE€ KOTOPOH CIPOC BHIpOC Ha 3
enuauIpl. KakoBa HoBas GpyHKIms cpoca? Ha CKOJTBKO €IMHUIL ¥ B KAKOM HalpaBJICHUH BIIOTh
ocU IIeH IepeMecTuTcsi ctapas QyHkuus crnpoca? B) IlpennoxeHue nepeMecTusioch Ha 2
eIWHUIIBl BJIOJb OCH IIeH B TIOJOXHTEIbHOM HampaBieHnu. KakoBa HoBas (QyHKIusS
npeuiokeHus1? Ha ckoibKo eMHULL H3MEHUIIOCH MPeIoKeHne ToBapa?

9. 8. dyHKIUU cripoca U MPEIOKEHHS UMEIOT, COOTBeTCTBeHHO, BU (( P) = 20 - p, s( p) = 3p +1.
B pesynbrare Bo31€HCTBHS HELIEHOBBIX (PaKTOPOB MpeIOKEHNE BO3pOCio Ha 5 eaunul. Haiitu
HOBYIO TOYKY paBHOBecHs. Ha CKOJIBKO €IMHUIL IT0 OCH IIEH CMECTHIICS TpadUK MPeIoKEeHUS ?

10. ®ynkius cnpoca umeeT By q( pP) = 24 - 2 p . CyiecTByeT Jiv 1ieHa, IIPU KOTOPOH CIPOC SIBJIIETCS
AMacTUYHBIM? HEeNTpadbHbIM? HeanacTUIHbIM? HallTi GpyHKIMIO peyioKeH s, €CJIH U3BECTHO,
YTO OHA JIMHEWHA, a HJaCTUYHOCTh MPeIOKEHUs B TOUKe paBHOBecHs P = 4 paBHa 0.5.

agsrwONE
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PYBEXHBIA KOHTPOJIb K PA3JIEJY 4.1: d¢gopma py6eKHOT0 KOHTPOJIS —
KOHTPOJIbHas padoTra

Pa3znen 4.2 3agaya JTMHEHHOro MpOrpaMMHpPOBaHUS

Heab: nayuutbes (GOpMyIHPOBaTh MATEMATHYCCKHE MOJCIH HSKOHOMHYECKHX 3a/1ad U
IIPUMEHATh TIEOMETPUYECKHM METOJ PEIICHUS 3a7a4 JIMHEMHOW ONTHUMHU3ALMU. HAYyYUThCA
UCIOJIb30BaTh CHUMIUIEKCHBIM METOZ JUIsl PELICHHs 3anad JMHEHHOW ONTHUMM3alUH; HAYYHTHCS
AHAIM3UPOBATh 3a/aud, HE HMCEIOUIME PEIICHUS U Clydad, B KOTOPBIX CHUMIUIEKCHBIA METOH
«GaLMKJIMBACTCS». HAYUYNUTbCS pELIaTh JBOMCTBEHHBIE 3aJaud JIMHEHMHOIO NPOrpaMMHUPOBAaHUS U
M3Y4YUThb UX CBOMCTBA

Hepequb H3y4Ya€MbIX 3JICMCHTOB COACPKAHUA

OO011ast TOCTaHOBKA 33]]a41 ONITUMHU3ALNH, TOHATHE 1eNIeBON (DYHKIIMH U CHCTEMbI OTpaHUYEHHHA
(obnacTu 1OMYCTUMBIX peuleHui). Bua n ocoGeHHOCTH 3a1aun JUHEHHOM onTUMU3alUK (JIMHEHHOro
IIPOrpaMMUpPOBaHUs). 3ajadya O IJJAHUPOBAHUM IPOM3BOJACTBA KaK IMpPUMEP 3aJadd JIMHEHHOIO
IIPOrpaMMUpPOBaHUs B CTaHAAPTHOM (opme. I'eomeTpuyeckas MHTEpHpeTalnus 3ahaydl JMHEHHOIo
IPOrpaMMHUPOBAHUS B CTAaHAAPTHOM opme 17 ABYX nepeMeHHbIX. [Ipeobpa3oBanue 3aaun TMHEHHON
ONTUMM3ALMHU JJIS N IEPEMEHHBIX K KAHOHNYECKOH (popme. MHOXKECTBO JIOMYCTUMBIX pEILIeHUH 3ajaun
JIMHEMHOTO MPOTrpaMMUpPOBaHus. T€OpEeTUYECKUE OCHOBBI CUMIUIEKCHOTO METOAA. BhIUMCIUTENbHBIN
JITOPUTM M OCOObIE CIydad CHMIUIEKCHOTO MeToja. B3auMmHO IBOMCTBEHHBIE 3a/auM JIMHEHHOIO
IIPpOrpaMMUpPOBaHUs U UX cBoicTBa. llepBasg u BTopas TeopeMbl JBONCTBEHHOCTH. DKOHOMHYECKAs
MHTepIpeTanys 3a/1a4i, JBOMCTBEHHOH K 3a/1a4e 00 MCIIOJIb30BaHUM pPecypcoB. TpaHCHOPTHAS 3a/1a4a
KaK 4aCTHBIN cilyyail 3a1a4u JIMHEHHOM onTuMu3anuu. TpaHcrnopTHeIe TabIuLbl. MeToabl onpeaeeHus
ONOPHBIX IJIAHOB TPAaHCIOPTHOM 3aJa4yM: METOJ «CEBEPO-3alaJHOrO YIJa», METOJ MHUHHUMAaJIbHOIO
a7eMeHTa. AJITOPUTM PELIEHUS METO0OM ITOTEHIIMAJIOB.

Tema 4.2. 1. IlocTaHoBKa 3aa4 oNTUMHU3ANMH. 3a1a4H JTUHEHHOH ONTHMHU3ALMH.

Bomnpocsl 111 CaMONIOATOTOBKH:

1. ®opmynupoBKa SJKOHOMHUYECKHUX 3ajiad (O IUIAHUPOBAHUM IPOM3BOJICTBA, O PALIMOHE U JIP.) KaK
3a/1a4 JIMHENHOT O IIPOrPAMMUPOBAHMS.
2. T'eomerpuueckoe pelieHHe 3aAayd JUHEHHOro MPOrpaMMHUPOBAHUS B CTaHIAPTHOM Gopme 1is

JBYX IIEPEMEHHBIX B Clly4ae, KOrjJa 3aJa4a UMEeeT €IMHCTBEHHOE PEILICHUE.

Tema 4.2.2. CuMnIeKCHBIN MeTO/ pelieHHs 3a/1a4 JHHEeHHOH onTHMH3aluU

Bomnpocsl 111 CaMONOATOTOBKH:

1. Pemenue 3a1ay MakCUMM3allUd ¥ MHUHHUMU3AIUH, YCJIOBHS 3aBEepIICHUS PaOOTHl CUMILIEKC
METO/A.

2. Ocobble caydau CUMILIEKCHOT'O METO/1a

Tema 4.2.3. Teopusi 1BOIICTBEHHOCTH

Bonpocs! 111 CaMONOATOTOBKH:

1. CocraBnenue 1BONCTBEHHBIN 3a/1a4.

2. HaiiTu perienue qBOMCTBEHHOM Maphl 3a/1a4

Temad.2.4. TpancniopTHas 3ajaya.

Bonpocs! 111 CaMONOATOTOBKH:

1. PemreHnne TpaHCIIOPTHBIX 3a7ad.

2. IlpumeHeHue TpaHCIOPTHBIX TaOIHIL

INNPAKTUYECKOE 3ATAHUE K PA3JEJY 4.2

®opMa NPAKTHYECKOT0 3a[IaHUS: pacueTHO-TpadrIecKue padoThI.
1. TlocTpouTh MHOXECTBA PEIICHUN CUCTEMBI HEPABEHCTB U HANTH UX YTIIOBBIC TOUKH
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5%, —3%, +15>0
0<x,<10

X, +X,=17<0
0<x <11

2. PemwnTtn JaHHYIO 3a1lavy JIMHEMHOTO IporpaMMHpOBaHUuA CHUMILUICKCHBIM MCTOIOM W CpPABHUTD
IMOJIYYCHHOC PCIICHUEC C PCIICHUEM, Haﬁl[eHHI:IM TCOMETPHUICCKHU:

F =X, + X, = max
pU OrpaHUYCHUSAX.

(X, —4x, —4<0

3X, =X, 20

X, +X,—4>0

X, = 0;x, >0.

3. Haiitu cuMIUIEKCHBIM METOJJOM MUHUMYM (DYHKIIMH
F =-6x, +10x, +9x, + 8%,
IIpY OTPAaHUYCHHAX
— 22X, X, + X3 = 2
X, =X, =X, <-1
X; 20; ] =12;3,4.

PYBEXXHBIA KOHTPOJIb K PA3JIEJTY 4.2: hopma py6esKHOro KOHTPOISE —

KOHTpOJIbHAs paboTa.

Pa3znen 4.3 3ajgaya HeJIMHEHHON ONTHMHU3ALAUA

Heab: nayunthes GOpMynHpOBaTh HEIMHEHHBIE MaTEMAaTHYECKHE MOJCIH SKOHOMHYECKUX
3a/a4 ¥ NPUMEHATh F€OMETPUUECKUN METOJ PELIECHUs 3aJad HeIMHEHHoW ontumusaunu. Hayunres
HaXOJUTh TOYKH BO3MOXHOTO JIOKAJIbHOTO 3KCTpeMyMa (DYHKIHHU C IIOMOIIBIO HEOOXOIMMOTO YCIIOBUS
DKCTPEMYMA; HAY4YHMTbCS HPUMEHATh METOJ MHOXUTened Jlarpawka A moucka SKCTPEMyMOB Ha
TpaHMIlE 3aJlaHHOW O00JIaCTU. HAyYUTHCA peIIaTh 3a7a4 Oe3yCIOBHOW M YCIOBHOW HEITWHEWHON
ONTUMM3AIMM HAa OCHOBE NPUOJMKEHHBIX METOAOB: METOJ] MOKOOPAMHATHOIO CIYCKa, METOJ
I'PaJUEHTHOIO CITyCKa, MeToa HproTOHA, METOIBI MPOEKTUPOBAHUS U JIP.

Ilepeuenb n3yyaeMbIX 3JIEMEHTOB COACPKAHUA

ITocranoBka 3ajmaun. IlpuMmepsl HENMHEHHBIX 3aJad  ONTUMHM3AaUMUd B  JKOHOMHKE.
I'eomerpuueckas MHTEpPIPETALMS U TEOMETPUUECKUI METO/ PEICHUS IBYMEPHBIX 3a]a4 HEJIUHEHHOMN
ONTUMHU3ALMUA. AHAIUTUYECKUE METOABI PELICHHS 3a1a4 HEIMHEHHOW ONTUMM3ALMK TP OTCYTCTBUU
OTpaHUYEHUH, NMpPU HAIUYUM OTPAHUYCHHUI-PABEHCTB U OrpaHHYEHUN-HEPAaBEHCTB: HEOOXOIUMBbIE
YCJIOBHUS CYIIECTBOBAHUS HKCTpeMyMa (QYHKIIMU MHOTUX MIEPEMEHHBIX, METO/I MHOXHTeNel Jlarpanxka,
teopeMa Kyna-Takkepa. Mozenu BbITyKIIOro mporpaMMupoBanus. [IpubnnkeHHble METOIbI PEICHUS
3aja4 0e3yCIOBHOM M YCIOBHOW HENMHEHHON ONTUMH3AILMKI: METO/1 IIOKOOPIMHATHOTO CITycKa, METO.
IPaJMEHTHOrO CITyCcKa, MeToa HbproTOHA, METOIBI MPOEKTUPOBAHHUS U JIP.

Tema4.3.1. 3agauu HeJIUHEHHOH ONITUMU3ALMH.

BOl'lpOCLI AJId CaMONMOAIrOTOBKMU::
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1. ®opmynupoBKa HEKOTOPHIX APKOHOMUYECKMX M 3anad (0 MakCHMMH3allMM IPOU3BOCTBA,
HamnpuMep) Kak 3a/a4 HeJIMHEHHOTro MporpaMMHUpPOBAHHUS.

2. 'eomeTpuyecKkuil METOJ pPELICHUs 3aJa4d HEIMHEMHOIro MpOrpaMMHpPOBAaHUS IS JIBYX
nepeMeHHbIX. [Ipon3BogHast 110 HAIPABIEHUIO U TPAJUEHT QYHKLUU.

Tema 4.3.2. Knaccuueckne MeTOAbI pelieHHs 32/1a4 HeJHHEHHOH ONTHMH3alMH.

Bonpocs! 1J1s1 caMONIOATOTOBKH:

1. Heob6xommumoe yciioBUe CyIIECTBOBAHUS 3KCTpeMyMa (DYHKIIH JBYX EPEMEHHBIX.

2.Metoa muoxutenen Jlarpanxa

Tema 4.3.3. Ilpubdam:keHHble (YHCJEHHbIE) MeETOAbI pelIeHHs 3a1a4 HeJHHeHOI

ONTUMM3ALHH.

Bonpocs! 1J1s1 caMONIOATOTOBKH:

1. Pemenue 3amay 0e3yclOBHOM M YCIOBHOM HETMHEWHON ONTHMHU3AIIUN

2. [IpuGnmkeHHbIe (YMCIEHHBIC) METOIbI

MNPAKTUYECKOE 3ATAHHUE K PA3JEJY 4.3
®opMa NPAKTHYECKOT0 3a[IaHUS: pacueTHO-TpadrIecKue padoThI.
IIpumepHsbIii 00pasen pacueTHoO-rpadguyecKoil padboTbl

1 Haitrn £ = —2X, + X, —4X, —5X, — max
IIpU OTPAHUYCHUAX

—X, +2X;—X, <8

X, —2X, + X3 +2X, 210

— X + X, +2X%; + X, 211

[ X5 Xg, Xgy Xy 2 0.

2. C nomo1pio MeTo1a MHOXHTeNeH Jlarpanka HAiTH YCIOBHBIN 3KCTpeMyM (pyHKIIUH
! 3

npu

X, +X, =2;% 20;%x, 20

2. Iloka3atp, 4To (QYHKIMS SABISETCS BBITYKION
_9y2 2

F =2X] +X; — X, - X, +5X, —6X, +8

4. Haiitu MmakcuMyMm pyHKIIMH

1
Z:5x1—§xf+xl-x2—x22

IpU OrpaHUYCHUAX
X, +2X, <10
X, +X,<6
X, 20;%, 0.

BBIYUCIICHHS] 3aBEPIIUTH B MPUOIMKEHHON TOUKE, B KOTOPOM aOCOMIOTHBIE 3HAUYSHHS YaCTHBIX
MIPOU3BOJHBIX QYHKIMH Z 1epBOTo nopsiaka He npessimatoT 0,01.

PYBEXXHBIA KOHTPOJIb K PA3JIEJIY 4.3: hopma pyBesKHOro KOHTPOJIS —

KOHTpOJIbHAs paboTa.

Pa3znen 4.4 3amaya TMHAMHYECKOWH ONTHMHU3ALMA
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Ieab: HayunThCs pernaTh 3a7adud O PACMpPENCICHHM PECYPCOB METOJAMU THHAMHYIECKON
onTuMu3anuu. HayuuTbcs aHamuM3MpPOBaTh CETEBbIE IMPOEKTHI W JaBaTh PEKOMEHJALUUU IO
ontuMu3zauuu. Hayuutbess  ¢dopMmynupoBaTh  3aJaud  [EJOYMCICHHOTO U KBaJApPaTUYHOTO
MIPOrpaMMHUpPOBAHUS

IlepeyeHb H3y4aemMbIX 3J1€MEHTOB COAEPKAHUS

[TocTaHOBKa U OCOOEHHOCTH 3aJla4 TUuHAMUYecKkoi onTumu3anuu. [Ipuanun bennmvana. 3agada
0 Habope BBICOTHI M CKOPOCTHU. 3aJjaua O paclpeelIeHUu pecypcoB. 3agada o 3aMeHe 000pYIOBaHHUS.

CereBast MOJIENTb U €€ OCHOBHBIC DJIEMEHTBI. YTIOPSIOYCHHE CETEBBIX TPAUKOB U MTOCTPOCHHE
ceTeBbIX IpadukoB. PacueT BpeMEHHBIX MapaMEeTPOB CETEeBBIX IpadukoB. ONTUMHU3ALUS CETEBOTO
rpaduka METOJIOM «BPEMsI-CTOMMOCTh». KOMIBIOTEpHBIE TEXHOJOTUU B MPUMEHCHHHM K 3ajadam
CETEBOTO IUIaHupoBaHus. [locTaHOBKM 3a/1a4 LIETOYNUCIEHHOTO U KBAIPaTUYHOTO IPOrpaMMHUPOBaHMS,
KpaTKUe CBEJCHUS O MEeTOoJIax uX perieHus. [lapamerpuueckoe u cToxacTuueckoe mporpaMMUpOBaHUE.
CereBoe IJIaHUPOBAHUE B YCIOBUAX HEONPEIEIECHHOCTH.

Tema 4.4.1. Moaesn ceTeBOro IJIAHUPOBAHUS U YIIPABJICHHS.

Bomnpocsl 111 caMONIOATOTOBKH:

1. [TocTpoeHue u yrnopsioueHrue CETeBBIX IPaPUKOB

2. Pacyet BpeMEHHBIX apaMETPOB CETEBBIX IPAPUKOB.

Tema 4.4.2. O630p pa3IMYHBIX METOA0B ONTHMH3ALMH.

Bomnpocel 111 caMONOATOTOBKH:

1. ®opmynupoBKa 3aaad LETOYUCICHHOTO U KBAIPATHYHOIO MPOTPAMMUPOBAHUS, KPATKUE
CBEJICHUS O METOJIaxX UX peuIeHUus

2. [TapaMeTprdeckoe M CTOXaCTUYECKOE MPOrPAMMHUPOBAHHE.

INPAKTUYECKOE 3AJAHUE K PA3JIEJLY 4.4

®DopMa MPAKTHYECKOT0 3a/IaHNs: pacueTHO-TpaduIeckue paboThl.

1. Ilycte ¢upma umeer 3 ¢mmmana. HeoOxomumo pacnpenenuTh KanuTal K=400 e, MEXy
(umanaMu ¢ 1eIbIo MOTyYeHHUSI MAKCUMAaTbHO BO3MOXHOHN pruObutH. B Tabnuie npeacrasiena
pUOBLIb MPH BIOXKEHUHU OINPEEIEHHON YacTH KaluTala B KaKIbIH (QuiIua.

K I punuan II punman 11 punman
0 0 0 0

100 30 35 32

200 40 38 38

300 45 47 50

400 55 49 52

500 60 65 63

= X - X

2

2. Jlnsg (pyHKIIUY TIOJIE3HOCTH pPEIINTH 33a7a49y MOTPEOUTETHCKOT0 BBIOOpA U

HaiiTu QpyHKIHMIO cripoca B o01eM BHUe U rpu Joxoze 40, npu neHax p.=2 p,= 4.

3. [Tycth hyHKIMEK crpoca 9y MIpeI0KEHUs S B 3aBucuMocTH OT 1eHbl P , 3aJJAI0TCS
CIIEAYIOIIUMU (OPMYITAMHU: q=600-5p, S=100+5p ,

Haiitu: a)  paBHOBecHyIo LieHYy; 0) BBIPYUKY IIPY PAaBHOBECHOM IIEHE; B) IIPU KaKOM
IIeHe BBIpy4YKa Oy/eT MaKCUMaJIbHOMH, T) MaKCHMAaJbHYIO BBIPYUKY.

4. Pemmts 3AIl rpacdoudecKUM U CUMIIA€KCHBIM METOJaMU:
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F =3x, +X, = max,
npu YCnosusx

2%, +3X, <6,

2%, —3X, <3,

X, =0; x, >0.

PYBEKHBIA KOHTPO.Ib K PA3EJIY 4.4: hopma pyGesKHOro KOHTPOJIS — KOHTPOJIbHAS
paborta.

Odopmiienne paboT, BBHIIOIHIEMBIX B PaMKaX CaMOCTOSTEIbHON paOOThl OCYIECTBIISETCS B
COOTBETCTBUM ¢ METOIMYECKUMU YKa3aHUSIMH 0 0()OPMIICHUIO MUCbMEHHBIX paboT 00yyaronmxcs B
pamMKax CcaMOCTOSITENIbHOM palboThl, YTBEPXKACHHBIMU YdeOHO-meTroauueckuMm cosetom PI'CY,
[Ipotokon Ne 2 ot 25 utons 2015 rona.

KoHKpeTHBIE MpakTHUECKUE 3aJaHMs U 3aJaHusl Ui pyOeKHOTO KOHTPOJIS ONpPEEIIsIOTCS B
yueOHO-METOIMYECKUX MaTepHuaiax Mo padore o0yyarommuxcs B AJIEKTPOHHON HH(POPMAIMOHHO-
obpazoBarensHoOi cpene PI'CY ¢ mpuMeHeHWEM TEXHOJOTHH AJICKTPOHHOTO OOYYCHHS MO JaHHON
TUCIUILTUHE, YTBEPKAAEMBIX €KEroHo KadeIpoi.

5. ®oHa OIEHOYHBIX Cpeacre Jjist INPOBECIACHUS aTTeCTalluMn

o0yuyaruuxcst Mo y4eOHOM JMCUMILINHE

MPOMEKYTOYHOM

5.1. @opma npomesrrcymounoii ammecmayuu 00yuarOuLe2ocsa no y4edHol OucCyuniuHe

KOHTpOIbHBIM MEPOTIPUATHEM IIPOMEKYTOUHON arTecTaiiuu odyuaromuxcs (1-4 cemecTpsbl) 1Mo
y4eOHOU JUCIUILTUHE SIBISIETCS IK3aMeH, KOTOPBIN MPOBOAUTCS B MUCbMEHHOH (hopme.

5.2. Ilepeuenv Komnemenyuil ¢ yKazanuem IManoe ux popmuposanus 6 npoyecce 0C60EHU
o0pazoeamenvHoll NPOPAMMDbL

COOTBCTCTBUH C
MMOCTaBJICHHOMN
3ajadei,
AHAIIM3UPOBATH

ONPEIEIUTENIM MATPULl U METOJIbI
ux BBIUHCIICHMUS, CUCTEMBI
JIUHENHBIX anredpandyecKkux
YPaBHEHUI U METOJbI UX PEIICHNUS,
KOHEYHOMEPHBIE JTUHEHbIE

MPOCTpAaHCTBA, 0Oa3uc, JHWHEHHas

Dranbl
(dhopmMupoBaHUs
Kon Conepxanue KOMITETEHIIH B
Pe3ynbTarsl 00ydeHus
KOMIICTEHIIUU KOMIICTCHIN N MpOoLECCe OCBOCHMS
o0pa3oBaTenbHOI
MIPOTPaMMBbI
OIIK-3 CIOCOGHOCTE 3HaTh: Otan GpopmMupoBaHus
BBIGHPATH - OCHOBHBIC MOHATMA H METOZbI | 3HAHHIL
anreOpsl " AHATTUTHYECKOM
UHCTPYMEHTAJIHHBIE
T€OMETPHH: YHUCIOBbIE MHOXKECTBA,
CpeAcTBa JUtd yYpaBHEHHS TIPSMBIX, TUIOCKOCTEH,
00paboTkH KPUBBIX  BTOpPOro IOpsAaKa B
HKOHOMHYECKUX JICKapTOBOM CHCTEMe KOOpJAWHAT,
JTAHHBIX B MaTpUIBl U OTNEpaluyd HaJl HUMH,
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pe3yJbTaThl pACUETOB
1 000OCHOBBIBATH
HOJ'Iy‘IeHHbIe BBIBOJIbI

3aBUCUMOCTh M  HE3aBHCHMOCTh
BEKTOPOB, MaTPHUIIbI IEPEX0/a;

OCHOBHBIC IIOHATHUS M METOJbI
MaTEMaTHYECKOIr0 aHaJIN3a; OCHOB-
HbIC IIOHATHS TEOPHH  YMCEI;
OCHOBHBIE  IIOJIOXKEHUSI  TEOpPUU
IIPENIEI0B u HEIPEPBIBHBIX
GyHKUMHA, TEOPHUH YHCIOBBIX U
(GYHKIMOHAIIBHBIX PSIJIOB; OCHOBBI

Qg QepeHInaIbLHOro u
MHTErPaIbHOTO VCUYHCIICHUS
(GbyHKUIMN OHON TEPEMEHHOI;

- OCHOBHBIE HOHATHS "
OTIpeIeIICHUS;

- OCHOBHBIE TEOPEMBI

CYIIECTBOBAHMS M €IMHCTBEHHOCTH
pelIeHus;

- TEOPEMBI O CBOMCTBAX PEIICHUI
TMHEHHBIX  JuQQepeHInanbHbIX
YpaBHEHUU U CHCTEM;

- TEOpEeMbl O TIPEACTaBICHUU
perieHui muddepeHInaIbHBIX
ypaBHEHUH u CUCTEM c
MTOCTOSTHHBIMH KO3 (HUIIMCHTAMU;

YTBEP)KICHHUS 00 YCTOWYHBOCTH;

- KpaeBble 3aJaud U CBOWCTBA UX
peueHui;

- pemiatb  OCHOBHBIE  THIIBI
midQepeHInaNbHbIX  ypaBHEHUN
MIEPBOTO MOPSIJIKA;

- CTaBUTH U pemiath 3aaa4dy Komy;
- pemarh JHUHEHHbIE YpaBHEHUS U
CHCTEMBI c MTOCTOSTHHBIMH
KO3 pULIHEeHTaMU;

- pemiaTh JMHEHHBIE YpaBHEHUS
BTOPOTO TMOPSAJKA C EePEMEHHBIMU
ko3¢ dunreHTamu;

- pelaTh KpaeBble 3a/1a41

YMmers:

- INPUMEHATH MaTEMaTUYECKUE
METO/IbI TUISE pelieHus
MIPaKTUYECKHX 3a7a4

- pewaTh TUIIOBBIE 33Jayd IO
OCHOBHBIM  paszenaMm  Kypca,
UCIIONIb3YSl METOJbl anredpbl U

reOMeTpHH;
- BUJICTH IeJIOCTHOCTh
anreOpanyeckon "
r€OMETPUYECKON TEOpUH 51

INPpUMCHATHL CpCACTBA OJHOM U3

Oran GopMUPOBAHUS
yMEHUHI
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THX oOjacTe Uil TOTydeHHS
pe3yabTaToOB B APYIOW;

pemiate OCHOBHBIE 337ayd  Ha
BBIYKCJICHUE TpeIeioB (QyHKIUH,
npocreime 3a1a4u o
Qg QepeHIPOBAHUIO u
MHTETPUPOBAHHIO, HA PA3I0KEHHE
(GYHKIUH B pSJIbI,

PUMEHATH MaTeMaTH4eCKUe
METO/IbI TSt peuieHus
MPaKTHYECKHX 3a/1ay;

- pemiath THIOBBIE 3a/a4d IO
OCHOBHBIM  pazzenam  Kypca,
UCIIOJIb3YS. METOJbl JTUCKPETHOM
MaTeMaTuKu;

-IPUMEHSTh CPEJICTBA JUCKPETHOU

MaTeMaTUKH pu pelIeHnn
HpI/IKJIaI[HBIX MAaTCMATHYCCKUX
3a/1a4;

-IIPUMEHSATh CPEJICTBA AUCKPETHON
MaTeMaTUKHU JUIA peHIeHI/Iﬂ
podeccuoHaIbHBIX 3a1a4

HOBBILIEHHON CIIOKHOCTHU

Bnazers:

- METOJlaMH pEUICHHS CHUCTEM
anredpanvyeckux ypaBHEHUN

- METOAAMH AHATUTUYECKOU
reOMeTpUH

- CIIOCOOHOCTBIO
MHTEPIPETUPOBATh  aOCTpaKTHBIC
HayyHble  aiareOpavyeckue U
T€OMETPUUYECKHUE pE3yNbTaThl B
LeTSAX pelieHus 3aja4
MIPHUKJIAIHOTO XapaKTepa;

- crnocoOHOCThIO — IpHUOOpeTaTh
HOBBIE Hay4YHBIE u
npodecCuoHaNTbHBIC 3HaAHUS,
WCIIONB3YS COBPEMEHHBIE
oOpazoBarenbHbIE u
nH(OPMAIIMOHHBIE TEXHOJOTHH, a
TaKke y4eOHYIO u
npodeccnoHaNbHYIO TUTEPATYPY;
-HaBBIKAMH MIPUMCHCHHUS
COBPEMEHHOTO MaTeMaTHYECKOTO
WHCTPYMEHTApUS IS PEIICHUs

CIOKHBIX poeCCUOHATTBHBIX
3aj1a4;

HaBBIKAMH HCIIOJIb30BaHMS
CTaH)IapTHI)IX METOOOB Ma-

TCMATHYCCKOIO aHajiu3a H HX

Otan popmupoBaHus
HaBBIKOB U
MIOJTyYEHUS OIBITA
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MIPUMEHEHHUS K PELIECHUIO
MPUKJIAHBIX 3a/1a4;
- HaBbIKAMM  MOJEIMPOBAHMS

MIPAKTUIECKHIX 3a1a4
muddepeHIraTbHBIMU
yYpaBHCHUSIMH;

- YMEHHEeM KJIacCH(PHUIIMPOBATH
ypaBHEHUS;

- YMEHHUEM CTaBHUTb U UCCIIEIOBAThH
3agauy Komw;

- HaBbIKAMU  HMHTETPUPOBAHUS
npoctedmmx audQepeHnnatbHbIX
ypaBHEHUI NEPBOTO MOPSIKA;

- yYMEHHEM CTpPOUTh pEIICHUE
JIMHEWHBIX YPaBHEHUN U CUCTEM;

- TPEACTABICHHEM O METOoJax
MPUOIMHKEHHOTO pelIeHHs 3a7a4
noMoIplo  audQepeHnnatbHbIX
YPaBHEHUU;

-CIIOCOOHOCTHIO
WHTEPIPETUPOBATh  aOCTPaKTHBIC
Hay4yHble  ajreOpanyeckue U
TCOMETPHUYECKUE PE3YJIbTaThl B

HeNsX peLIeHus 3amaq
MIPUKIIATHOTO XapakTepa
IK-2 CHOCOOHOCTh | 3HATh: Oran GopMUPOBAHUS

Ha OCHOBE THUIIOBBIX
METO/IMK u
JIEUCTBYIOLLIEH
HOPMAaTUBHO-
MPaBOBO 0a3bl
paccuuTarb
SKOHOMHUYECKHE u
COLMAIIBHO-
DKOHOMHUYECKUE
MOKa3aTelH,
XapaKTEPU3YIOLINE
JIeATETbHOCTh
XO3AUCTBYIOIINAX
CyOBEKTOB

- CIIOCOOHOCTh
BBIIIOJIHATH
HEOOXOaUMBIE IS
COCTaBJICHUS
SKOHOMUYECKUX
IUIAHOB PacyeThl,
00OCHOBEIBATH UX U

- OCHOBHBIC TIOHSITHSI MHOXKECTBA U
ONEpaliy HaJ HHUMH, DIIEMEHTHI
KOMOMHATOPHUKH, TEOPHIO OYIEBBIX
GbyHKINH, TEOPUIO rpagos,
AJIEMEHTHI TEOPUU aBTOMATOB U HX

BayKHEHIITIE IMMPUTOKCHUA B
MIPUKIIAIHBIX BOIIPOCAX;
-KJIaCCHYCCKOC OIpCaACIICHUC

BEPOSTHOCTH COOBITHS,

-OCHOBHBIE PpE€3yJbTaThl TEOPUHU
JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHbIX BEJINYHUH,

-METO/bl TEpPBUYHONW 0OpabOTKHU
CTaTUCTUYECKOMN uHbopMaIuy,
CTATUCTUYECKOTO  OILICHWBas |
MPOBEPKHU TUIOTE3;

-OCHOBHBIE TIOHSATHUSA u
METOA0JIOTUUECKHE MPUHIUITBI
METOIOB ONITUMH3AINH;
-IPUHIIUIIBI MOCTPOEHUS
MaTeMaTHYECKUX MOJeTIeH,
KOTOpbI€  TO3BOJIIIOT ~ CBECTH
SKOHOMMYECKYIO  TpodiieMy K
pPELIEHHUIO  3aJauyd  JIMHEWHOW,
HEITMHECHHOM, JMHAMHYECKOMN
ONTUMU3ALMK  WJIH  CETEBOr0

3HAHUU
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MIPEICTABIISIT
pe3ynbTaThl paboTHI B
COOTBETCTBUHU C
NPUHSATHIMU B
OpraHu3aIu
CTaHJapTaMH

MJIAHUPOBAHUS, a TAK)KE CBOMCTBA,
0COOEHHOCTH " IpaHUIIBI
MIPUMEHUMOCTH ATHX MOJICIICH;
-METOJIbI pelieHus 3a/1a4
JIMHEHHOM, HEJIUHEHHOM,
JTUHAMHUYECKOW ONTUMHU3AIMH U
CETEBOTO TIJIAHUPOBAHUS

YMeTs:

-HaXxOJUThb BEPOSTHOCTH COOBITHS
COIJIACHO  KJIACCHMYECKOW cxeme
BEPOATHOCTEH,

-HaXOJUTh YHCIIOBBIE
XapaKTePUCTUKH OCHOBHBIX THIIOB
CIIy4alHbIX BEJMYUH,
-00pabaTpiBaTh  CTATHCTUYECKYIO
MH(OPMALIMIO U TOJy4aTh HAYYHO
00OCHOBAaHHBIE  pE3yJIbTAaThl 110
o0pabaTbeIBacMOi BBIOOPKE;

- TMpaBWIBHO CHOPMYIHNPOBATH

3agaqy ONITUMHU3ALUH, T.C.
OTIPENICNIUTh LENEBYI0 (DYHKIHIO U
cCHCTEMY OTpaHUYCHUIN
(MHOXECTBO JOIIYCTUMBIX
peuieHuii), B TOM ciydae, eciH
pemacTcAa OIITUMH3alIlMOHHAasA

3a7a4a C OrpaHUYCHUSIMH;
- pemuTh 3a/la4y ONTHUMHU3ALHNHA C
IMOMOIIILIO 3aJaHHOT0 METOAA 100
O0OBSCHUTH, MIOYEMY TOCTABJICHHAS
3a/1aya HE UMEET PEIICHHUS;
-OLICHUTH MOJTyYE€HHBIN PEe3yJIbTaT
pelIeHus ¢ TOUYKH 3PEHUS €T
MPaBUILHOCTH

Otan popMupoBaHus
YMEHHI

Bnaners:

- CIIOCOOHOCTBIO  NPHOOpETaTh
HOBBIC Hay4HbIC "
npodeccrHoHaIbHbIE 3HaAHW,
UCTIONB3YS COBPEMEHHBIC
o0pa3oBaTenbHbIE u
UH(POPMAIIMOHHBIC TEXHOJIOTHH, a
TaKXe yueOHYI0 u
npodeccuoHaNbHYIO JTUTEPATYPY;
-HaBBIKaMH PUMEHEHHUSI
COBPEMEHHOTO0 MaTeMaTU4YeCKOro
WHCTPYMEHTApHs ISl  PEIICHHS

CJIOKHBIX npodeccuoHaNbHbBIX
3a1a4

-METOoAaMHU MTOCTPOCHHUS
MaTeMaTH4eCKON MOJIETHN

npodeccnoHabHBIX ~ 3alad ¢

Otan GpopMupoBaHUL
HaBBIKOB U
HOJYYEHUs OIbITa
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HCIIOJIb30BAHUEM TEOPETUKO-
BEPOSITHOCTHOTO  MOJAXOJa |
COZIEPKATEIbHON MHTEpIpeTaluen
MOJIyYEHHBIX PE3YJIbTATOB;

-HaBBIKAMH aHaM3a
IKOHOMHYECKUX npobieM c
MTOMOIIBIO bopMaTbHBIX

MaTEeMaTHYeCKUX MOJEIeH mpu
Pa3IUYHBIX MPEANOJIOKEHUSIX O
XapakTepe  MmapaMeTpoB  ITHX
MOJEIICH;

-CIIOCOOHOCTBIO OLICHUTh
MOJTY4YECHHBIN KOJINYE€CTBEHHBIN
pe3ylbTaT ¢  TOYKH  3pCHUSA
UCXOMHOW mpoOsieMbl U J1aTh
PEKOMEHJIalluI0 O TOM, Kakoe
HMMEHHO (ynpaBneHdeckoe,
TEXHUYECKOE U T.J.) pelIeHue
CJIETyeT TPUHATH, YTOOBI PEIIUTH
po0GJIeMy ONTUMAIBHBIM 00pa3oM.

-CIIOCOOHOCTBIO OIICHUTD, KAKHUX
MMEHHO NapaMeTphl B UCXOHOM
3a/1aue HapyLIEHbI WK KaKue
W3MEHEHUS HY>)KHO BHECTH B
MaTeMaTUYECKYI0 MOJIENb, €CIIH
BBISICHHJIOCH, YTO 3aJa4a
JIMHEHMHOM, HSIMHEHHOM HUIIN
JUHAMHYCCKOHN ONITHMU3AINU HE
MMEET PEIICHUS

[1K-3

CIIOCOOHOCTh
Ha OCHOBE THIIOBBIX
METOIUK U
JIEHCTBYIOLIEH
HOPMaTHBHO-
IIPaBOBOM 6a3bl
paccuuTaTh
DKOHOMUYECKHUE U
COLIMAJIBHO-
HKOHOMUYECKHUE
MOKa3aTeH,
XapaKTepU3yIoIIHe
JESATENBHOCTD
XO3AUCTBYIOIIUX
CyOBEKTOB

3HATh:

- OCHOBHbIE TIOHATHS MHOXECTBa U
ONEpaluy HaJ HHUMH, 3IJIEMEHTHI
KOMOMHATOPHUKH, TEOPHIO OYIEBBIX
GbyHKINH, TEOPUIO rpa¢os,
3JIEMEHThI TEOPUU aBTOMATOB U MX
BaXKHEHIIIME OPUIOKEHUS B
MPUKJIaJHBIX BOMPOCAX;
-KJIaCCUYECKOE OIIpeZieIICHUE
BEpPOSITHOCTH COOBITHS,

-OCHOBHBIE pE3yNlbTAaTbl TEOPUU
JMCKPETHBIX W HENPEPBIBHBIX
ClTyyallHBIX BEJIMYUH,

-METO/bl TMEepPBUYHOU 0O0pabOTKU
CTaTUCTUYECKOU uHpOpMaLuH,
CTaTHUCTUYECKOTO  OILIGHHMBas U
IIPOBEPKHU THIIOTES;

-OCHOBHBIE TTOHATHUS u
METOJI0JIOTUUECKHE HPUHIUITBI
METOJIOB ONITUMHU3ALINY;

Oran hopMUPOBaHUS
3HAHUHN
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- CIOCOOHOCTH
BBIIIOJIHATH
HEOOXOIUMBIE JIJIsT
COCTaBJICHUS
SKOHOMHUYECKUX
IUTAHOB PACYECTHI,
000CHOBBIBATH MX U
IPEJICTABIISATh
pe3ynbTaThl paboThHI B
COOTBETCTBUU C
NPUHSATHIMU B
OpraHu3aIuu
CTaHIapTaMH

-IIPUHLIHIIBI MOCTPOCHUS
MaTEeMaTHYECKUX MOJICIICH,
KOTOpbIE  TO3BOJISIIOT  CBECTH
HSKOHOMHYECKYI0  MpodiemMy K
pELICHUIO  3aJlaud  JIMHEWHOM,
HEJIUHEWHOM, JTUHAMHUYCCKOM
OITHMHU3ALNHU 158101 CETEBOIr0
IJIAHUPOBAHUS, a TaKXKe CBOMCTBA,
0COOCHHOCTH u rpaHuUIIbl
IIPUMEHHUMOCTH ITUX MOJCIIEH;
-METO/IbI peleHus 3aja4
JIMHEHOM, HEJIMHEHHOM,
JIUHAMHYCCKON ONTUMM3AIUU U
CETEBOT0 MJIAHUPOBAHUS

VYMeTh:

-HaXOJUTh BEPOSATHOCTb COOBITHS
COTJIACHO  KJIACCHMYECKOW cxeme
BEPOSTHOCTEH,

-HaXOJ/IUTh YHUCIIOBBIC
XapaKTePUCTHUKU OCHOBHBIX THUIIOB
CIIyYaHBIX BEJIUYMH,
-00pabaThiBaTh  CTAaTHCTUYECKYIO
MHPOPMALIMIO U TIOTYYaTh HAYYHO
00OCHOBAaHHBIE PE3yNbTAThl IO
o0pabaTbiBaeMO BBIOOPKE;

- MOpaBUIbHO  CcPOPMYIHPOBATH

3aaqy ONTUMM3ALIH, T.C.
OTpEeACNUTh LENEBYI0 (DYHKUIUIO U
CUCTEMY OTpaHUYECHUN
(MHO>X€ECTBO JOITYCTHUMBIX
peleHuit), B TOM CcCly4ae, €clu
pemaercs ONTUMH3ALMOHHAS

3a1a4a C OrpaHquHHﬂMH;

- peUuTh 3aJady ONTHMH3AIUU C
IIOMOIIIBIO 3aJaHHOI'0 METOIA JIN00
OOBSICHUTH, MOYEMY MOCTaBICHHAS
3a/1a4a He UMEET PEIICHHUS,
-OLIEHUTH TOJYYCHHBIN pe3ybTaT
pEIlIeHUs ¢ TOYKU 3PEHUS €T
MIPaBUJIBHOCTH

Otan GopMupoBaHus
yMEHUHI

Bnazers:

- crnocoOHOCThIO  MpHOOpeTaTh

HOBBIC Hay4YHBIC u
npodecCuoHATbHBIC 3HaHMUS,
HCIIONB3YS COBPEMEHHBIE
oOpazoBarenbHbIE u
nH(OPMAIIMOHHBIE TEXHOJOTHH, a
TaKke y4eOHYIO u

po(eCCHOHATIBHYIO JIUTEPATYPY;

Oran GopMUPOBAHUS
HaBBIKOB U
MOJTyYCHHUS OTIbITA
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-HaBBIKAMH MIPUMEHEHUS
COBPEMEHHOTO MAaTeMaTH4eCKOTO
WHCTPYMEHTapusi JJisi pelIeHUs

CIIOKHBIX npodeCcCHOHATBHBIX
3ama4y

-METOaMHU HOCTPOCHHUS
MaTeMaTH4ecKon MOJIeITH
npodecCHOHANBHBIX ~ 3a1a4 ¢
UCIIOJIB30BaHUEM TEOPETHKO-

BEPOSITHOCTHOTO  TMOJAXOJa |
COJIEpKATEIbHON MHTEpIpeTaen
MOJIyYEHHBIX PE3YJIbTATOB;

-HaBBIKAMH aHaM3a
IKOHOMHYECKUX npobieM c
MIOMOIIBIO bopMaTbHBIX

MaTeMaTUYeCKUX MojJeNed Mpu
Pa3IUYHBIX MPEANOJIOKEHUSIX O
XapakTepe  IapaMmMeTpoB  ITHUX

MOJIECHEH;
-CIIOCOOHOCTHIO OLICHUTh
MOJTyYECHHBIN KOJINYE€CTBEHHBIN

pe3ynpTaT ¢  TOYKH  3pEHUs
WUCXOMHOW TpoOJIeMBl ®  JIaTh
PEKOMEHJALMI0 O TOM, Kakoe
MMEHHO (ympaBieHYecKoe,
TEXHMYECKOe ¢ T.[.) peIlIeHue
CJIeTyeT TPUHATH, YTOOBI PEIIUTH
po0GJIeMy ONTUMAIBHBIM 00pa3oM.
-CITOCOOHOCTBIO OILICHUTD, KAKHUX
MMEHHO MapaMeTpbl B UCXOTHOU
3a/1aye HapyIIeHbI WIH KaKue
W3MEHEHHUS HY>KHO BHECTH B
MaTeMaTHYECKYI0 MOJIEeThb, €CITU
BBISICHWJIOCH, YTO 33/1a9a
JIMHEHMHOM, HSJIMHEHHOM HUIIN
JTUHAMHYECKON ONTUMHU3AIINN HE
MMEET PeIICHHUS

5.3. Onucanue noxazamenei u Kpumepuee oueHueanun Komnemenum? Ha pa3iuudHblX
imanax ux ([)Opmupoeanuﬂ, OnRUCaHue WKail oueHueanun

Kon JTansl Ioka3zarennb Kpurepun n mxajbi
KOMIIeTEeHIIUH (popmupoBaHus OlLleHUBAHUSA OlLleHHBAHUS
KOMIIETEeHIU KOMIIeTCeHIIUH
OIIK-3, IK-2, | Ortan Teoperndeckuii 6ok | 1) oOyuaromuiics rayooko u
IK-3 (dopmupoBaHus BOIIPOCOB. IIPOYHO OCBOMUJI
3HaHW. MIPOTpaMMHBIN MaTepHall,
HCYEpIBIBAOIIIE,
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YpoBeHb OCBOEHUS
MPOrPaMMHOTO
MaTepuaa, JOruKa u
TrPaMOTHOCTh
U3JI0KEHUS, YMEHUE
CaMOCTOSTEILHO
0000111aTh ¥ U31ararhb
MaTepuan

MOCJICZI0BATEIHLHO, TPAMOTHO
U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, TECHO YBSI3bIBACT C
3aJadamMu 1 Oyayien
JIEATENHHOCTHIO, HE
3aTPyIHSETCS C OTBETOM IPHU
BHJIOM3MEHEHHUH 3a1aHus,
yMEET CaMOCTOSITEIIbHO
0000111aTh U U3J1araTh
MaTepua, He JOIMyCcKas
omunook — 9-10 0aoB;

2) 00y4aroIIHiiCs TBEPIO0
3HAET MPOrPAMMHBIH
MaTepua, rpaMOTHO U TIO
CYIIECTBY M3JIaraeT ero, He
JIOITYCKasl CYIECTBEHHBIX
HETOYHOCTEMN B OTBETE HA
BOTIPOC, MOYKET ITPABMIILHO
PUMCHSTH TEOPETHICCKHE
[IOJIOKEHUS -7-8 0aJUIOB;

3) oOyuaromuiicss OCBOWMII
OCHOBHOH MaTepuai, HO He
3HACT OTACIBHEIX JCTajcH,
JIOITyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO IPaBUIIbHBIC
(GOpMYJIMPOBKH, HapylIiaeT
IOCJIEA0BATEILHOCTD B
U3JI0KEHUU  [POrPaMMHOI'O
MaTtepuaia - 5-6 6aJoB,;

4) oOydaromuiicss He 3HaeT
3HAYUTCIBLHOMN 4acTu
IpPOrpaMMHOTO  MaTepHana,
JOMYCKaeT  CYIICCTBCHHBIE
omubku -0-4 6amna.
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OIIK-3, IIK-2,
IK-3

Otan
dbopmupoBaHus
YMEHHIA.

AHanutHdeckoe
3aJIaHKe (3a0ayl,
CcumyayuoHHvle
3a0aHUs, Kelcol,

npobnemuvie cumyayuu
um.o.)

IIpakTrueckoe
MIPUMEHCHHE
TEOPETUIECCKHIX
ITOJIOKEHUH
MIPUMEHHUTETBHO K
npodeCcCHOHATBHBIM
3amayaM, 00OCHOBAHME
MPUHATHIX pEIICHUN

OIIK-3, IIK-2,
MK-3

Oran
(dopMupoBaHUs
HaBBIKOB U
MOJTyYEHUS OTIbITA.

AHanuTHYecKoe
3a7aHue (3a0auu,
cumyayuonHie
3a0aHUs, Kelcol,
npobemuvie cumyayuu

um.o.)

Pemienue
MPAKTUYECKHUX 3aJaHuI
Y 3aJ1a4, BJIaJICHHUE
HaBbIKAMU M YMEHUSIMU
TIPH BBITTOJIHEHUT
MPAKTUIECKHIX
3aJIaHHi,
CaMOCTOSITENIbHOCTD,
yMeHHe 00001aTe u
W3JIaraTh MaTepHual.

1) cBOOOIHO CITPABISACTCS C
3aauaM¥ U IPAKTUYCCKUMU
3aJIaHUSAMU, TIPABUIBHO
00OCHOBBIBAET MIPUHATHIC
pEIICHHUS, 3aJaHue
BBITIOJTHEHO BEPHO, JTaHbI
SICHBbIE aHAJTUTHYECCKHE
BBIBO/IbI K PEIICHHUIO
3aJIaHus, TIOJKPEIUICHHBIC
Teopuei - 9-10 Gaos;

2) BIIaieeT HEOOXOUMBIMH
YMEHUSMH U HaBBIKAMU TIPU
BBITNIOJTHCHUH MTPAKTUYECKUX
3aJlaHuH, 3aJaHue
BBITNOJIHEHO BEPHO,
OTMEYAETCsI XOPOIIee
pa3BUTHE apryMEHTa, OJTHAKO
OTMEYCHBI IOTPEITHOCTH B
OTBETE, CKOPPEKTUPOBAHHEIC
npu codece0BaHuH -7-8
OaJUIOoB;

3) UCTIBITHIBACT 3aTPYAHCHHSI
B BEITTOJIHEHUH
IMPAKTUYECKHX 3aaHMH,
3a/IaHKE BBIITOJIHEHO C
OLIMOKAaMHU, OTCYTCTBYIOT
JIOTUYECKHE BBIBOJILI U
3aKJIIOYEHHUS K PelIeHNI05-6
OaJUIOoB;

4) npakTH4YeCKHe 3adaHusl,
3a/1a4d BBITTOJIHSCT C
OOJIBIITMMH 3aTPYIHECHUSIMH
WJIU 33J]JaHr¢e HE BBIIIOJIHEHO
BOOOIIIC, MJIM 3aJJaHHE
BBIITOJIHEHO HE JI0 KOHIIa, HET
YETKHUX BBEIBOJOB H
3aKJIIOYEHUH 10 PEIIECHUIO
3aJlaHusl, C/IeJIaHbl HEBEPHBIC
BBIBOJIBI 110 PEIIICHHUIO
3amanus - 0-4 6ayios.

5.4. Tunoesuvie Konmpo.jibHble 3a0aHus Uau UHbLE mamepuaiol, Heobxooumbvle 0711 OUEHKU

3HAHUL, YMEHUI,

Haevlkoe u (unu) onvima oOesameabHOCmuU,

Xapakmepu3yrouwiux IImanbl

dopmuposanun Komnemenyuii 8 npoyecce 0C60eHUA 00PA308aMENLHOI NPOZPAMMBbL

IIpuMepHbIe BONPOCHI AJIS IPOBEACHUS MPOMEKYTOYHOH ATTECTAIMU 00VIAIOINXCH 1O

Teopernueckuii 610K BONPOCOB:

VUYEOHOH AUCHHUILINHE

1. TlonsTue anreOpanyecKoi CTPYKTYPHI.

2. KowmmiexcHsie qHuciJia, ﬂGﬁCTBI/IfI C KOMIIJICKCHBIMHU YHCIIaMH.
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HBOo~NOO AW

13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

0.
. ObGparHas MaTpuIa: CBOWCTBA, CIOCOOBI TOCTPOCHHUS.
12.

Muorounensl. OCHOBHas Teopema anreOphl.

Teopema be3y. PaznoxxeHne MHOro4JieHa Ha MHOKHUTEIH.

Panmonaneubie 1pobu. Pa3nokeHne panuoHaIBHON Ipo0H Ha CyMMY IIPOCTEHIINX ApoOei.
Martpuiel, onepanuu HaJl MaTpULAMH.

DneMeHTapHbIC TPEOOPa30BAHUS CTPOK MATPHIIHI.

[IpuBeneHnne MaTpuLbl K CTyIIEHUaTOMY BUY U Buay ['aycca.

Panr matpuuel. Panr cucreMsl BEKTOPOB.

Onpenenureb KBaJJpaTHOM MaTPUIIbl, €r0 CBOMCTBA. METO/Ibl BEIUMCICHUS OTIPEACIIUTENCH.

CoBMECTHOCTh U ONPEACNIEHHOCTh CHUCTEMbl JIMHEHHBIX alreOpandyeckux ypaBHEHUH.
Teopema Kponekepa-Kanemm.

Pemmenue cuctem TMHEHHBIX alreOpandyeckux ypaBHEHUH C MOMOIIBI0 0OpaTHONW MaTpPHULIBL.
Pemienne cucrem TuHENHHBIX anreOpanyecKux ypaBHEHHH ¢ moMoIbo rpaBuia Kpamepa.
Pemenue cucreM uHEHHBIX anreOpandecKux ypaBHeHHH MeTo1oM [aycca.

JluHeliHast OJHOPOIHAs CUCTeMa aireOpanyuecKux YpaBHEHHH, ee (yHIaMeHTanbHas
cucreMa pemieHuil. CBs3pb PEIICHNUH JIMHEWHBIX OJHOPOJAHBIX U HEOJHOPOJHBIX CUCTEM.
CoOcTBeHHBIE 3HAUSHHSI, COOCTBEHHBIE BEKTOPHI MATPHIIBI.

[IpucoennHeHHbIE BEKTOPHI MaTPHULIBI.

Bekropsl: KOOpAMHATHI, IPOEKIUA BEKTOPA HA OCh, HANIPABIISAIOIINE KOCUHYCHI.

Jlunelinble onepanuu HaJ BEKTOPaMHU.

CkansipHO€ MMPOU3BEACHUE ABYX BEKTOPOB U €T0 CBOMCTBA.

BekTopHoe npousBeeHue AByX BEKTOPOB, €r0 CBOMCTBA.

CMmelraHHOE TPOU3BEIEHUE TPEX BEKTOPOB U €r0 CBOICTBA.

B3auMHoe pacnosnoxeHne BEKTOPOB.

MHuosecTBa. Onepanuu HaJl MHOKECTBaMU, CBOHCTBA.

JexaproBa cucrema koopauHat. [IpeoOpasoBanue KOOpAUHAT HA TUIOCKOCTH.

[Ipsamas Ha mmockocTy. Pazinynbie BUAbl YpaBHEHUS MPSIMOM HA MJIOCKOCTH.

Kpussbie BToporo nopsaka.

YpaBHEHHE MIOCKOCTH.

VYpaBHeHue PsAMOI B IPOCTPAHCTBE.

B3anMHOe pacnionoxeHue npsMon U MIOCKOCTH.

IToBepxHOCTH BTOPOT'O MOPSAAKA.

[Tonsitue nuddepeHnanbHON reOMEeTPUM KPUBBIX U IOBEPXHOCTEH.

DIEMEHTHI TOIOJIOTHH.

JInnelinbple npocTpaHcTBa. JIMHEHAs 3aBUCUMOCTh U HE3aBUCHUMOCTh BEKTOPOB.

ba3uc u pazMepHOCTh IPOCTPAHCTBA.

Koopaunarts! BekTopa B 3a7aHHOM 0Oa3uce. [IpeoOpa3oBaHue KOOpAMHAT MpPH MEpexoe K
HOBOMY 0azucy.

JIvHeHbIi onepaTop, €ro MaTpHua.

[TpeoOpa3oBanue MaTpHULIbl JMHEHHOTO ollepaTopa Mpu cMeHe Oa3uca.

EBximnoBsl npoctpancTBa. Hopma n ee cBoiicTsa.

OproroHaibHbII 1 OPTOHOPMHUPOBAHHBINA OA3MCHI.

IIpouecc oproronammsanuu I'pamma-IlImuara.

KBanpatuunsie Gopmbl.

[TocnenoBarenbHOCTS. [Ipeaen yncioBor MOCIe10BaTEIbHOCTH.

Oyuknus. CriocoObl 3aaanust yHKINU.

[Ipenen ¢pyuxuu B Touke. OqHocTopoHHuUE npenensl. [Ipenen GpyHnkunn Ha 66CKOHEYHOCTH.
HenpepsiBHOCTh QyHKIIMN. TOoUukM pazpsiBa GYyHKINMU U UX KiIaccupukanus.

[TpousBoaHas GyHKIMH: ONpEIEIeHUE, TEOMETPUUECKUI CMBICI.

ITpaBuiia BEIUMCIIEHHS] IPOU3BOIHOM.

[Tpown3BoHas CIOKHON (HYHKIIUH.

ITpon3BoHBIE BBICIINX MOPSIIKOB.
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53.

54.
55.

56.
57.
58.
59.
60.
61.

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.

74.
75.
76.
77.
78.
79.
80.

81.
82.
83.

84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.

. Auddepenuupyemocts  pyakmun. Teopembl 0 cBsi3u  AupEpeHIUPYEMOCTH €
HENPEPHIBHOCTHIO U C CYILIECTBOBAHUEM ITPOU3BOIHOM.

Juddepennnan GpyHKINUU U €r0 TEOMETPUIECKUN CMBICI. IHBapHaHTHOCTH (hOPMBI IEPBOTO
nuddepennuana.

PackpeiTe HeonpenenenHocrel (npasuio Jlonurans).

HccnenoBanne (QyHKIMM: 00JacTh ONpEAETCHUs, YETHOCTh (HEYETHOCTh), TOUKHU
NepPECEUEHMs C KOOPJUHATHBIMHU OCSIMM, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, HENIPEPBIBHOCTD,
TOYKHU pa3phbiBa.

AcumnToTsl rpaduka GyHKIHU.

JlocTaTouHble yCI0BUS MOHOTOHHOCTH (DYHKIIMU.

JlocTaTouHble yCIOBUS SKCTPEMYMOB (DYHKITHH.

JlocTaTtouHble yCa0BUs BBITYKJIOCTH, BOTHYTOCTH, TOUKHU Iepernda rpaduka GyHKLIUH.
OO6mas cxema uccienoBanust QyHKIMH U TIOCTpOEHUE rpaduka.

[TepBooOpasnas. Heompenenenuslii unTerpan: ompenenenue. Teopema o0 oOmieM Buje
epBOOOPA3HBIX.

OCHOBHBIE CBOICTBA HEOIPEIEIIEHHOTO0 HHTErpaa.

Tabnuia OCHOBHBIX HHTETPAJIOB.

Metobl UHTETpUPOBAHUS: TAOIUYHBIHN, Pa3I0XKEHUS.

WuTerpupoBanue MoABeACHUEM 101 3HaK Auddepennnana.

WHTerpupoBaHue ¢ HOMOIIBIO 3aMEHbI IEPEMEHHOM.

OnpeneneHHbI HHTETPAJL: ONpeeIeHUE, CBOMCTBA.

®opmyna Herotona- JleliOHuma.

Boruncnenue onpeneneHHOro HHTerpaia ¢ oMOILbIO 3aMEHbI IEPEMEHHOM.

HexoTtopsle npuiaokeHus orpeIeIeHHOr0 HHTerpaia.

WuTerpaibl ¢ 6ECKOHEUHBIMU NIPEAEIaMu: OIIPEIEICHHs, CBONCTBA.

OYHKIMU  HECKOJbKUX MEpEeMEHHbIX: 00JacTb  ONpEeAeNeHMs, JMHUU  YpPOBHS,
reoMeTpHUUecKas HHTEPIIpETaLMsL.

[Tpenen ¢pyHKIMU B TOYKE, YACTHBIE IPOU3BOAHBIE IEPBOIO U BTOPOrO MOPAIKOB (QYHKLIHUU
HECKOJIbKUX [TEPEMEHHBIX.

YacTHble IPOU3BOHbIE IIEPBOT0O MOPSIKA.

YacTHble MPOU3BOAHBIE BTOPOTO MOPSJIKA.

[Monnsit tuddepenman (Ui GyHKIUN ABYX NEPEMEHHBIX).

[Tpou3BoHast CIOKHON (HYHKIIUH.

[Tpon3BoiHAs PYHKIIUH 110 HAIIPABICHHUIO.

['paguieHT QyHKIIUU U €r0 CBOMCTBA.

OKcTpeMyMbl  (DYHKIMM JABYX TIEPEMEHHBIX: HEO0OXOIMMOE U JOCTaTOYHOE YCIOBHUS
AKCTpEMYyMa.

VYcnoBHBIN 3KCTpeMyM (MeToa MHOKUTenel Jlarpanxka).

Haubonpiiee n HaumeHblllee 3Ha4eHUs PYHKUINN B 3aMKHYTOW 00JIaCTH.

[TepBooOpasnas. HeompeneneHHblil uHTErpan: ompeneneHue. Teopema o0 oOiieM Bujae
epBOOOPa3HBIX.

OcHOBHBIE CBOMCTBA HEONPEIEIEHHOIO HHTErpasa.

Tabnuia OCHOBHBIX UHTETPAJIOB.

MeToabl HHTEeTpUPOBaHUs: TAOIMYHBIN, Pa3I0XKEeHUs.

WNuTterpupoBanue noaseaeHueM moa 3Hak quddepennmana.

HHuTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI TIEPEMEHHOM.

OrnpeneseHHbIN NHTErpAIl: ONpeIeTICHUE, CBOMCTBA.

®opmyna HetoToHa- JlelioHua.

Brruncnenue onpeeieHHOro HHTerpasia ¢ MOMOIIbIO 3aMEHbl IEPEMEHHO.

HekoTtopsle npuiiokeHust ONpeeIEeHHOT0 UHTErpaa.

WNHTerpanbl ¢ 0eCKOHEUHBIMU TIPEIeNIaMu: ONIPEIeNICHUs, CBOMCTBA.

D1acTUYHOCTD (DYHKIIMU: OCHOBHBIE MTOHSTHS.
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95. DacTUYHOCTH CIPOCA U MPETIOKESHHUS.

96. Hanorosas mojMTHKA.

97. 3agaya NMMHEHHON ONTUMM3ALIMH, IOCTAHOBKA 3a/IauH.

98. I'padnueckuii METOT pelICHHs 3a7a4 JUHEHHON ONITHMHU3aIINH.

99. CuMIUTIeKC METO/T PeIIeHUs 33129 TMHCHHON ONTUMHU3AIINY.

100. 3amava HEeMMHEHHOWM ONTUMM3AIUU: TPaPUIECKU METOI U MeTo/ Jlarpanka
101. 3amauya TMHAMUYECKOW ONMTHMU3AIMH: IPUHITUI ONITUMAITBHOCTH bennmana.

AHaTUTHYeCKOe 3a/1aHue:
3ama4n, KOTOpbIe MOTYT OBITh BKIIFOYEHBI B 9K3aMEHAI[MOHHBIN OMJIET, TPUBEICHBI B IPUMEPHBIX
BapHaHTaX KOHTPOJBHBIX pabOT U B pacyeTHO-TpahuIecKux padboTax.

5.5. Memoouueckue mamepuainsi, onpeoenarujue npoyeodypvl OUeHUBAHUSA 3HAHUIL, YMEHUIL,
HA8bIKO6 U (unu) onvima OeAmeabHOCmU, XAPAKMEPUIYIOUWUX IManvl HopMuposanus
KomnemeHyui

[TpomexxyTouHast arTecTaluyd MO Y4eOHOW AMCHUIUIMHE IPOBOJUTCS B COOTBETCTBUHU C
[TonoxxeHneM O TPOMEKYTOYHOW AaTTECTAMU OOYYAIOIMXCS IO OCHOBHBIM MNPO(ECCHOHATHHBIM
oOpa3zoBaTenbHbIM IporpaMMaM B PoccuUHCKOM TrocyJapCTBEHHOM COLMAJIBHOM YHHMBEPCUTETE U
[TonoxxeHne o OAMIBLHO-PEUTUHIOBOM CHCTEME OLIEHKHM YCIIEBAEMOCTH OOYYaIOIMXCS 110 OCHOBHBIM
npodeccCHOHAIBLHBIM 00pa30BaTENIbHBIM MPOrpaMMaM — IPOrpaMMaM CpelHero npogeccruoHaIbHOIO
o0pa3oBaHUsl, TporpaMMaM OakajaBpuaTa, IporpaMMaM CIEelHUaIUTETa, IPOrpaMMaM MarucTpaTypsl B
Poccuiickom rocy1apCTBEHHOM COLIMAJIbHOM YHUBEPCUTETE.

Ha mpomexyTouHyto aTrecTanuto oTBOAUTCs 20 peHTUHTOBBIX OalIOB.

OtBerbl O0Oydaromierocs Ha KOHTPOJBHOM MEPOIPHUATUH TPOMEXKYTOUHOH aTTecTaluu
OLIEHUBAIOTCS MEarOrMYecKuM paboTHUKOM 110 20 - OaJUTbHOM IIKalle, a UTOroBas OI[EHKA 10 Y4eOHOH
JMCLUIUIMHE BBICTABISIETCA MO MATUOAJUIBHONW cucTeMe A SK3aMeHa/audQepeHIMpOBaHHOrO 3a4eTa
U 110 CUCTEME 3a4TE€HO/HE 3a4TEHO JUIS 3a4eTa.

Kpurepun BbicTaBieHust oueHKH onpenenstores IlomoxkenneM o OGaabHO-PEHTHHIOBOM
CHCTEME OLIEHKHU YCIIEBAEMOCTH O0yUarOIIUXCsl IO OCHOBHBIM NPO(EeCCHOHAIBHBIM 00pa30BaTeIbHbIM
porpamMMmam — IporpaMmam cpeiHero npogeccuoHaaIbHOro 00pa3oBaHus, MporpaMmmamM OakagaBpuaTta,
porpaMmMaM  CHELUAJINTETa, IporpaMmaM Marucrparypsl B PoccHiickomM TrocyaapCTBEHHOM
COLIMAJIbHOM YHMBEPCUTETE.

6. [lepeueHb OCHOBHOI 1 10NIOJHUTEJIBbHON y4eOHOH JUTEPATYPbI 1JIs1 0CBOCHHS y4eOHOM
AUCHUILINHBI

6.1. Ocnosnasn rumepamypa
1. Kpewmep, H. I1I. Teopust BeposiTHOCTEH U MaTeMaTU4ecKasi CTATUCTUKA : YUeOHHUK U MPAKTUKYM
g akageMudeckoro 6akanaspuata / H. I1I. Kpemep. — 5-e uzn., mepepa0. u gon. — MockBa
: U3narensctBO HOpaiit, 2019. — 538 c¢. — (Cepus : bakanaBp. AkajeMHU4ecKuid Kypc). —
ISBN 978-5-534-10004-4. — Texkcr : anekrponubnii / OBC IOpaiir [caiit]. — URL:

https://www.biblio-online.ru/bcode/431167
2. Bbyrpos, f. C. Beiciras matemaruka B 3 T. Tom 3. B 2 ku. Kaura 1. uddepeHnnansabie
ypaBHeHus. KpaTHble HHTErpasbl : y4eOHUK Ui akageMuueckoro oakanaspuara / S. C. byrpos,
C. M. Hukonbckuit. — 7-e u3n., crep. — Mocksa : U3natensctBo HOpaiit, 2019. — 288 ¢. —
(bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-8643-3. — TekcT : 2JeKTPOHHBIH //
3BC HOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/437221 (nara oOpamieHus:
29.05.2019).
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3. byrpos, i. C. Beicras marematuka B 3 T. Tom 3. B 2 xH. Kaura 2. Psagel. OyHKIMHA
KOMIUIEKCHOTO MEPEMEHHOTO : Y4eOHUK [T akagemudeckoro Oakanaspuara / S. C. Byrpos, C.
M. Hukonbckuii. — 7-e uzg., crep. — Mocksa : M3natensctBo HOpaiit, 2019. — 219 ¢. —
(bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-8645-7. — Tekcr : 351eKTpOHHBIH //
OBC HOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/437222 (nara oGparieHus:
29.05.2019).

6.2. /lononnumensnas tumepamypa
1. UnbuH, B. A. Maremarndeckuii ananus B 2 4. Yacte 1 B 2 kH. Kaura 1 : yueOHUK 17151 aKaeMUIECKOTO
OakanaBpuata/ B. A. Unbun, B. A. Cagoanunii, b. X. CennoB. — 4-e u3., nepepad. u gon. — MockBa
: UzparenscTBo FOpaiit, 2019. — 324 ¢. — (Cepus : bakanaBp. Akagemudeckuii kypc). — ISBN 978-
5-534-07067-5. — Tekcr : anekrponnsii / OBC HOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/437203
2. Unbun, B. A. Maremarunueckuit ananus B 2 4. Yacte 1 B 2 kH. Kaura 2 : yqeOHUK J17151 aKaJIeMHUYECKOTO
OakanaBpuata/ B. A. Unbun, B. A. CagoBanunii, b. X. CennoB. — 4-e 3., nepepad. u gon. — Mocksa
: I3parenscTBo FOpaiir, 2019. — 315 c. — (Cepus : bakanasp. Axkagemuueckuit kypc). — ISBN 978-
5-534-07069-9. — Tekcr : asnekrponusiii / IBC IOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/437204
3. Hukutun, A. A. Marematudeckuii ananus. COOpHUK 3a/ad : yueb. mocoOue ais akaJeMHuecKoro
OakanaBpuata / A. A. Hukutua. — Mocksa : U3natensctBo FOpaiit, 2019. — 353 ¢. — (Cepus :
bakanaBp. Axamemuueckuii kypc). — ISBN 978-5-9916-8585-6. — Texkcr : anexrponssiii / 9bC
FOpaiir [caiiT]. — URL: https://www.biblio-online.ru/bcode/432850
4. boromomnos, H. B. Marematuka. 3amgaun c¢ pemeHusmu B 2 4. Yacte 1 : yueb. mocoOue st
npukiagHoro O6akanaspuata / H. B. boromonoB. — 2-¢ uzn., ucnp. u gomn. — Mocksa : M3narenscTBo
HOpaiit, 2019. — 439 c. — (Cepus : bakanasp. Ilpuxmnagnoii kypc). — ISBN 978-5-534-07535-9. —
Tekcr : anextponnsiit / DBC KOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/434387
5.I'ucun, B. b. Marematuka. [Ipaktukym : yue6. mocobue st 6akanaBpuaTa U Maructpatypsl / B. b.
I'ucun, H. 1. Kpemep. — Mocksa : U3znatensctBo FOpaiit, 2019. — 204 c. — (Cepus : bakanasp u
Maructp. Axagemudecknii Kype). — ISBN 978-5-9916-8785-0. — Tekcr : anekrponnstii // ObC FOpaiit
[caiiT]. — URL.: https://biblio-online.ru/book/matematika-praktikum-433419

7. IlepeyeHb pecypcoB HH(POPMALMOHHO-KOMMYHUKAUOHHOM ceTu «HTEepHETY,
HEOOXO0AUMBIX /IJIfl OCBOEHH S Y4eOHOH JUCIHUIJIMHBI

1. http://www.matcabi.net/ - Pemrenne MaTemMaTHku OHJIAWH. BelumciauTh npeaen, HalTh
MPOM3BOAHYIO (BYHKIIUH, HAUTH CYMMY psijia, BBIYUCIUTH ONPEACICHHBIA U HEOMpPeAeIeHHBIH
MHTETPAJIbI B PEKUME OHJIANH.

2. http://allsummary.ru - KoHCTIEKThI JICKIHI [T0 TEXHUYECKHUM, SKOHOMUYIECKUM U FOPUANIECKAM
npeameram. [Ipoekt allsummary co3aaH B MOMOIIb CTYJACHTaM, 00YYaIOIUMCS B POCCUHCKUX
BVY3ax, a Tak:ke BceM TeM, KTO HYXXIaeTCs B JOMOJHUTEILHOM UCTOYHUKE 3HAHHIA.

3. http://highermath.ru - caiitT mocesimeH BoiciIeli MmareMaTrke it BY30B, a Takke COACPKHUT
OMOIMOTEKY 10 MaTeMaTHKE JUISl CTYJACHTOB, AOUTYPUETOB M IIKOJLHUKOB.

4. http://hijos.ru - caiiT ¢ yaeOHBIMU MaTepHaIaMH [0 MaTEMATHKE JJIS IIIKOJIBHUKOB U CTYJCHTOB,
a TaKKe ¢ OJUMITHAJIHBIMU 3a7a4aMu 110 MaTEMATHKE.

5. http://Mathete.com - 310 coueTanuss UHTEPAKTUBHBIX PACUSTOB MPSMO B Opay3epe, MOJroTOBKa
CTaTei ¢ KpaCHBBIMU MaTEMaTHUECKMMHU (OPMYJIaMU M COIHATBLHOCTb.

6. http://siblec.ru - CnpaBounuk o Beiciieit MaTemMaTrke

7. http://www.algebraic.ru/ - Omn-naiiHoBas MaTeMmaTH4ecKas OSHIUKIONCANS, COJCpIKaIas
CIpaBOYHBIE CTATHH I10 aaredpe, rCOMETPUH B APYTUM pas3jieaM MaTeMaTHKH.
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8. http://www.calc-x.ru - OnnaiiH pemieHue 3a1ad MO BBICHICH M 3JIEMEHTapHON MaTeMaTuke,
T€OMETPHUH U T.J. OECIIIaTHO.

9. http://www.reshmat.ru - CaiiT mo peuieHuro 3aaad JIMHEWHOW anreOpbl B pexume online.
[IpencTaBneHsl pa3nu4HbIe CHOCOOBI PEIICHHE JMHEHHBIX CHCTEM, HaXOXKACHHE 0OpaTHON
MaTpHIIbI, PEATU30BaH CIIOCO0 Pa3JIOKEHHUS ONIPEICIUTENS 110 CTPOKe U cToJ0Iy. Bee 3amaun
PELIAIOTCS ¢ MPUMEHEHNEM aITrOPUTMa MO3BOJISIONIET0 HAUTH HanOoiee KpacuBOE PEIICHHE.

10. http://matemonline.com - Asrtopckuii mnpoektr A. Uukopa pelieHHs OHJIAHH MHOTHX
MaTeMaTUYeCKUX 3a/1a4.

11. rustud.ru - MuadopmaTrka, BbICIIAas MaTeMaTHKA: JICKIUH, KOHCIICKTHI, KypCOBBIC, PEIICHUS
3ajad.

12. http://teachpro.ru/ - caiiT, Ha KOTOPOM HaXOASATCS pelIeHHs 3a1a4 o MatemaTuke(6osee 1000),
IPE/ICTaBICHHBIX B MYJIbTUMEIUIHOM online ¢opme, a TakxKe JIEKIIUH 110 MaTeMaTHKe. 31ech
UMCIOTCSI M JIPYTHE PECypChbl, KOTOPbIE MOTYT OBITh IIOJIE3HBI CTyAeHTaM...Hanpuwmep,
«Camoyuutens Mathcad 13».

8. MeToauuyecKkue YKazaHus 1Jid oﬁyqamumxca 0 OCBOCHHIO y‘leﬁHOﬁ AUCHHUIIINHBI

OcBocHre OOydJarOIMUMCs y4eOHOW JUCHUIUIMHBI «MaTeMaThKa» MPeAroiaracT HU3ydcHHe
MaTepUasoB JUCIHUIUIMHBI HA ayAUTOPHBIX 3aHATUSAX U B XOJI€ CAMOCTOSITENIbLHON paboThl. AyAUTOPHBIE
3aHATHS TPOXOIIT B (pOpME JICKIHI, CEMHHAPOB U MPAKTUICCKHUX 3aHATHH. CaMocTosTelIbHAS padoTa
BKJIIOUAET pa3HOOOPa3HbIi KOMILJIEKC BUAOB U (hopM pabOThl 00yUarOIuXCsl.

JIJist  yCIIEITHOTO OCBOCHHS YUEOHOW JUCHUIUTMHBI W JTOCTIDKEHHS ITOCTABIICHHBIX IIEJICH
He00X0IMMO BHUMATEJIBHO 03HAKOMUTHCS C HACTOSIIEH pabouell mporpaMMbl y4eOHOW AUCIUILTUHBIL.
Ee MoxeT mpeicTaBUTh IpENoAaBaTellb Ha BBOJHOHN JICKIIUU WM CAMOCTOSTEIIBHO OO0YyJaroIIHiAcs
ucnonbp3yeT nHpopmaluio Ha opunuanbHoM MHTEepHET-caliTe YHUBEpCUTETA.

Crnenyer oOpaTUTh BHIMAHHE Ha CITUCOK OCHOBHOW W JIOTIOJTHHUTEIBHOU JINTEPATYPHI, KOTOpast
HMeeTCcs B DJEKTpOHHOW Oubnmoreunoit cumcreme http:/biblioclub.ru, ©Ha mnpemraraemeie
mperojaBaTesieM  pPecypchl  HHPOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHOW ceT  MHTepHeT. Dta
uHpopmalug HeoOXouMa JIJIsl CAMOCTOSTETFHOM paboThl 00y4JaroIIerocs.

[Tp MOATOTOBKE K ayIUTOPHBIM 3aHATHUSIM HEOOXOMMO IIOMHUTH OCOOCHHOCTH KKI01 (hOPMBI
€ro MPOBEACHHUS.

[ToaroroBka kK y4eOHOMY 3aHSATHIO JICKIIMOHHOTO THIIA 3aKITFOYACTCS B CIICTYIOIICM.

C nenpro obOecrieveHrs YCHEIHOTO 00y4YeHHs] 00ydaromuiicsl TOMKEH TOTOBUTHCS K JICKIIHH,
MTOCKOJIbKY OHA SIBJISICTCS BAXKHEUIIIEH opMoii opraHu3aIiuu ya9eOHOTO IpoIiecca, TOCKOIbKY:

3HAKOMHT C HOBBIM Y4EOHBIM MaTepHAIIOM;

pa3bACHSET yUeOHBIC 3JIEMEHTHI, TPYIHBIC JUTsl TOHUMaHUS;

CUCTeMAaTHU3UpYyeT yueOHBII MaTepua;

OpPUEHTHUPYET B y4eOHOM Ipoliecce.

C aToii enso:

BHUMATEJIFHO IPOYUTANTE MaTepHaIT IPEIbITYIICH JTCKITUH;

O03HAKOMBTECh C Y4YEOHBIM MaTepHAIOM IO Y4YEOHHKY M Y4YeOHBIM MOCOOHSIM C TEMOM
MPOYUTAHHOM JIEKIINU;

BHECHUTE JIOTIOJHEHHS K MOJYYCHHBIM paHee 3HAHUSAM 10 TeMe JICKIIUU Ha MOJSAX JEKIIMOHHON
TeTpau;

3aMUIIUTE BO3MOXHBIE BOMPOCHI, KOTOPBIE Bl 33/aUTE JIEKTOPY HA JEKIUU MO MaTepuany
W3Yy4YECHHOM JICKLINH;

nocTapaiTech ySICHUTh MECTO U3y4aeMOl TEMBI B CBOEH MOATOTOBKE;

y3HAHTEe TeMy MPEACTOSIICH JIEKITUH (10 TEMaTHIeCKOMY IIIaHy, 0 HH(POPMAIUH JISKTOpa) H
3anuimuTe HHpOpMaIHio, KOTOPOI BBl BIajieeTe M0 JAHHOMY BOIIPOCY

[ToaroToBKa K 3aHATHIO CEMUHAPCKOTO THIIA

[Ipu moarotoBke u paboTe BO BpeMsl MPOBEACHHUS JA0OPATOPHBIX pabOT M 3aHITHIMA
CEMHHApPCKOTO THIA CJeAyeT OOpaTUTh BHUMAaHHWE Ha CICIYIOIIAE MOMEHTHI: Ha IPOIecc
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IpeBapUTEIIbHON OATOTOBKH, Ha PabOTy BO BpeMsl 3aHATHUS, 00OpAaOOTKY MOJYYCHHBIX PE3yJbTaToB,
WCIPaBIIEHUE TIOJYYCHHBIX 3aMEUaHUH.

[IpenBapuTenpHasl MOATOTOBKA K YYeOHOMY 3aHSATHIO CEMHUHApPCKOTO THIIA 3aKJIIOYACTCS B
U3YYCHUH TEOPETUYECKOr0 MaTepuaia B OTBEIEHHOE [UIsl CaMOCTOSITeNIbHON paboThl Bpems,
O3HAKOMJICHHE C HWHCTPYKTUBHBIMH MaTepHalaMH C I[EJIbI0 OCO3HaHHs 3a1ad JabopaTopHOM
paboThI/IPAKTUYECKOTO 3aHATHS, TEXHUKH 0€30MacHOCTH IIpu paboTe ¢ mprudopaMu, BEIIeCTBaAMH.

Paborta Bo Bpemsi mpoBeAECHUSI YUEOHOTO 3aHATUS CEMHUHAPCKOTO THIIA BKJIIOYAET HECKOJBKO
MOMEHTOB:

KOHCYJIbTUPOBAHHME CTYJEHTOB IPETOAaBaTEIIIMU U BCIIOMOTATEIIbHBIM TIEPCOHATIOM C LIENbIO
MIPeIOCTaBIICHUS CUepbIBatoleil nHpopMau, He0OXOAUMOMN ISl CAMOCTOSITEIBHOTO BBITOJIHEHUS
MPEUIOKEHHBIX TIPEeroaBaTeieM 3a/1ady, 03HAKOMJICHHE C MpaBHJIaMH TEXHUKU OE30MacCHOCTH NpH
pabote B 1abopaTopuu;

CaMOCTOSITENIFHOE BBINOJIHEHHE 3aJaHUi COTJIACHO OO0O3HAYEHHOW Yy4eOHOW mporpaMMoii
TEMaTHUKU;

O06paboTka, 0000IIEHUE MONYUYEHHBIX PE3ylIbTaTOB J1a0OpPaTOpPHO pabOTHl MPOBOAUTHCS
00y4aroIUMUCS CAMOCTOSITENILHO UJTH TOJ] PYKOBOJCTBOM IIpernogaBaTelis (B 3aBUCUMOCTH OT CTETIEHU
CIIO)KHOCTH TIOCTaBJICHHBIX 3agad). B pe3ymprare odopMisieTcsi WHAWBHUIYAIBHBIA OTYET.
[ToaroroBieHHas K claue Ha KOHTPOJIb U OLIEHKY paboTa ciaercs mpenoaasarento. @opma OTYETHOCTH
MOJKET OBITh MMChMEHHAs, YCTHASI WU JIBE OAHOBPEMEHHO. [ TaBHBIM pe3ynbTaToM B JaHHOM CITydae
CIIY’)KUT TIOJIyY€HUE IOJIOKUTEIbHOW OIICHKH MO KaXJIoW NabopaTopHON paboTe/MpakTHYecKOMY
3aHATHUIO. DTO SIBIISETCS HEOOXOAMMBIM YCIOBHUEM TPH MPOBEICHUN PYOEKHOTO KOHTPOJIS U AOMYCKa K
3auety/muddepeHIpoBaHHOMY — 3a4eTy/sk3ameny. llpu  monyd4eHHH  HEeyIOBIETBOPHUTEIbHBIX
pe3yJIbTaTOB 00y4YaOIMICS UMEET NPABO B IOMOJIHUTEIBLHOE BPEMs IIepecaaTh IPEernoaaBaTesto padoTy
710 TIPOBEICHUS MPOMEKYTOYHON aTTECTALIUU.

CamocTosTenpHas padboTa.

Jns Oonee yrayOJNeHHOTO W3Y4YeHHs] TEeMbl 3aJlaHusl Ui CAMOCTOSTEIbHOW paboThI
PEKOMEHIYeTCs BBIOJIHATH MApaIENbHO C U3YYeHUEM JaHHOW TeMbl. IIpu BBHIIOJHEHNH 3alaHuid IO
BO3MOXXHOCTH HCIIOJIb3YHTE HArIsAIHOE Mpe/cTaBieHne Marepuana. bonee monpobHas nndopmanus o
CaMOCTOSITENIbHOW ~paboTe TpeAcTaBieHa B pasfenax «Y4yeOHO-METOoIu4ecKoe obecredeHne
CaMOCTOSITENILHOM paboThl MO AUCHUILIHHE (MOIYIIO)», «MeToauyecKrue yKazaHusl K CaMOCTOSATEIbHON
paboTe 1Mo AUCIUTUTHHE (MOIYITIO»).

[ToaroToBka K IK3aMeHy.

K skx3ameH HE0OXO0IMMO TOTOBHUTCS LIEJICHANIPABICHHO, PETYIISIPHO, CHCTEMAaTHIECKH U C TIEPBBIX
IHeN o0y4deHus 1o JaHHOU aucuuminHe. [IoneITku 0CBOUTH yueOHYI0 JUCUUIUIMHY B IEPUO/] 3aU4€THO-
HK3aMEHAIIMOHHOHN CECCHH, KaK MPABHUJIIO, IPUHOCAT HE CIUIIKOM YIOBICTBOPUTEIBHBIEC PE3YIIbTATHI.

[Ipy moAroToBKe K 3K3aMEHY IO TEOPETHYECKOW YacTH BBIJEIUTE B BOIPOCE TJIABHOE,
CYIIECTBEHHOE (ITOHATHS, MPU3HAKH, KITAaCCU(DUKAIIUH U TIP. ), IPUBEIUTE PUMEPHI, HILTFOCTPHPYIOIINE
TEOPETUYECKHE MOJIOKEHHUS.

[Tocne mnpemIoXKEHHBIX YKa3aHUW y OOydYalomIMXCs JIOJDKHO C(HOPMHPOBATHCS UYETKOE
npejcTaBieHne 06 o0beMe M XapakTepe 3HAaHUM M yMeHUl, KOTOpbIMM HaJo OyAeT OBJIAJETh IO
TVCIUTUIAHE.

9.H(popMaLHOHHO-TEXHOJOTHYeCKoe o0ecniedeHue 00pPa30BaTeIbHOIO NMpoLecca 1no
y4eOHOii TMCIUTIHHE

9.1. Hughopmayuonnvie mexnonozuu

1. TlepcoHanbHble KOMIBIOTEPHI;
2. JlocTyn K MHTEpHET
3. TIpoexkrop.

9.2. Ilpocpammnoe obecnevenue
1. Microsoft Office (Word, Excel, Power Point),
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9.3. Hnughopmayuonnsle cnpasounsle cucmemot

NeNe | HazBanme OmnucaHue 3J1eKTPOHHOT0 pecypca Hcnons3yemslii 1i1st
3J1eKTPOHHOTO padoTsI aapec
pecypca

1. Koncynbrant Imtoc HudopmarimoHHO-CIIpaBoYHAS http://www.consultant.ru

cucrema

2.. OBC DNeKTPOHHO-ONOMMOoTeUHAs http://biblioclub.ru/
«YHHUBEpCHTETCKAS CUCTEMa, JJIEKTPOHHbBIC KHUTHU U
OMOIMOTEKA OHJIAHH» ayTMOKHUT, yueOHuku st BY 308,

CPEIHHX CHEIHATbHBIX YIeOHBIX
3aBEJICHUH ¥ MIKOJIBI, 4 TAKKE
Hay4HbIe MOHOTpaduH, HAydIHAsS
NepHoarKa, B T.4. )KypHaisl BAK.

3. Hayunas snektponnas | ITouck no pedeparaM U MOTHBIM http://elibrary.ru/
Oubnuoreka TEKCTaM CTaTel, OyOIMKOBAHHBIX B | JIOCTYII C JIF06OT0
eLIBRARY.ru POCCUICKUX U 3apYOCIKHBIX HAYYHO- KOMIIBIOTEPA B CETU

TEXHUYECKUX KypHAIIaX. YuuepcuteTa Ha 276
JKYPHAJIOB II0 IIOAINUCKE
YHuBepcurera.
Hoctyn k 5493 xxypHanam ¢
TIOJTHBIM TEKCTOM B
OTKPBITOM JOCTYIIC, U3 HUX
POCCHIICKUX >KypHAJIOB
5022.

4, OBC u3parenscTsa DJIEKTPOHHO-OUOIMOTEUHAS http://www.biblio-
«IOpaitT» CHCTEMA, KOJUIEKIUS DJIEKTPOHHBIX online.ru/

BEpPCUI KHHT.
6. 9BbC DJeKTpOHHO-OUONMMoTeuHas cucrema, | http://bibliorossica.com
«bubnmopoccuka» cozeprKamias IOJIHOTEKCTOBBIE
yueOHUKH, yaeOHbIe TOCOOHS,
MOHOTpadUH U )KypHAIIBI B
3IIEKTPOHHOM BHJIE.
8. [Ipe3unenrtckas OO61erocy1apcTBEHHOE JIEKTpOoHHOE | https://www.prlib.ru/

OUOJIMOTEKA UM.
b.H.Expmuna

XpaHHWIHIIE TUPPOBBIX KOTHN
BaXHEMIINX JOKYMEHTOB IO UCTOPHH,
TEOPHUHU U NMPAKTUKE POCCUUCKOMN
TOCY/IapCTBEHHOCTH, PYCCKOMY SI3BIKY,
a TaKXKe MYyJbTUMETUNHBIX
o0pa3oBaTenbHBIX, HAYYHO-
00pa3oBaTebHbIX, KYJIbTYpPHO-
MPOCBETUTENBCKUX H

Hoctyn o perucrpanuu B
YUTAJILHOM 3aJIe
YHuBepcurera.
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HHPOPMAITHOHHO-aHATUTHYCCKIX
pecypcoB.

10. MaTrepuajJbHO-TeXHHYECKOE oOecriedeHrne 00pa3oBaTeJbHOI0 Mpomecca no y4eoHoi
AUCHMILINHE

Jns u3ydenus ydeOHOM mucuuIuiMHbl «MaTeMaTHKa» B PaMKax pealu3alddl OCHOBHOW
npodecCHOHAIBHOW ~ 00pa3oBaTeNbHOM TpOrpaMMbl 10 HampasiieHWto moaroroBku  38.03.01
«IKOHOMHKA» (OaKanaBpuar), MUCIOJb3YIOTCH:

YyeOHasts ayauropusi AJIsl 3aHATHH JIEKIIMOHHOTO THIIA OCHAICHA CIEIUMaJIu3UPOBAHHON
MeOenbpIo (CTOJM ISl NPEnoaBaTelis, MapThl, CTYJIbs, J0CKA JUIsl HAIMCAHUsI MEJIOM); TEXHUYECKUMU
cpencTBaMu 00yueHus (BUICOMPOCKIIMOHHOE 000PYI0BAHHKE).

Y4yeOHas aynuTopus MJIfl 3aHATHIH CEMUHAPCKOr0 THUINA: OCHAIIEHA CIEIUATU3UPOBAHHON
MeOenbio (CTOJ 7Sl IPEeToAaBaTes, MapThl, CTYJIbs, TOCKA AJIsl HAIHCAHUS MEJIOM).

Iomemenus IS CaMOCTOSITeJILHOI padoTbI o0yyaromuxcs: OCHAILIEHBI
CHEIHUATM3UPOBAHHON  MeOenpio  (mapThl, CTYNbS) TEXHUYECKUMHU CpPEICTBAMU  OOydYeHUs
(mepcoHanIbHBIE KOMIIBIOTEPHI C IOCTYIIOM B CEThb MHTEPHET U 00€CIEYeHHEM JO0CTYIA B 3JIEKTPOHHO-
MH(OPMALIMOHHYIO Cpelly YHUBEPCHUTETA, IPOTPAMMHBIM 00ECIICUCHHEM ).

11. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu y4eOHOM aucHUMIUIMHBI «MaTreMaTHKa» TNPUMEHSIOTCS pa3IHyuHbIe
00pa3oBaTeNbHbIE TEXHOIOTUH, B TOM YHUCJIE TEXHOJIOTUH 3JIEKTPOHHOTO 00y4EHUs.

OcBoenue yueOHOW IUCHMIUIMHBI «MaTeMaTuKa» TpeIyCMaTpPUBAET HCIOJIb30BAaHUE B
y4eOHOM Ipoliecce AKTUBHBIX M HHTEPAKTHBHBIX (HOpPM HpOBEIEHUS Y4EOHBIX 3aHATUH B Qopme
pa3dopa KOHKPETHBIX CUTYallui, BEIYUCIUTEIbHBIC TPEHUHTH B COYETAHNH C BHEAYIUTOPHON pabOTOM
C L1ebl0 (POPMUPOBAHUS U PA3BUTHS MPO(PecCHOHATIBHBIX HABBIKOB 00YUYaIOIIUXCS.

IIpu ocBoeHun y4yeOHON aucUMILIMHBI «MaTemaTtuka» MperyCMOTPEHO IPUMEHEHHE
3JIEKTPOHHOT'O O0yYEHHS.

Y4eOHble 4achl TUCHUILIMHBI «MaTemMaTuka» MpeayCMaTpUBAIOT KIACCHYECKYI0 KOHTAKTHYIO
paGoTy mpernojaBaTenss ¢ OOydarOUIMMCA B ayAMTOPUHM U KOHTAKTHYIO pPabOTy IOCPEICTBOM
ANEKTPOHHON MH(POPMAITMOHHO-00Pa30BaTEIbHON CPEIbl B CHHXPOHHOM U aCUHXPOHHOM peXHUME (BHE
ayJAMTOPUH) TIOCPEICTBOM IMPHUMEHEHHsS] BO3MOXHOCTEH KOMIIBIOTEPHBIX TEXHOJOTHH (2JEKTpOHHAs
MOYTa, FJICKTPOHHBIA YUeOHUK, TECTUPOBAHUE, TIpe3eHTanus, Gopym u ap.).
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JIuer perucrpanuy u3MeHeHH I

PexBu3uThI ara
Ne Copep:xaHue U3MEHEHUS JIOKyMEHTa BBEJICHUS
n/n 00 yTBEpX/ICHUU U3MEHEHUS
M3MEHEHUS
VYTBepkIeHa U BBe/leHa B ACHCTBHE HA OCHOBAaHUU
®denepalibHOTO rOCYAapCTBEHHOTO
00pa30BaTeNpHOrO CTaHAPTa BBICIIETO
npodeccnoHanTbHOTO 00pa30BaHUs 10 HANIPABICHUIO ITporokoin 3acenanus
1| moxrorosku 080100.62 DxoHOMHKA (ypoBeHb Yuenoro cosera Ne 1 or | 01.09.2014
OakanaBpuara), yTBEpPKICHHBIM MPUKA30M «26» aprycra 2014 rosa
MunucrepcTBa 00pa3zoBanus U HayKu Poccuiickoit
®enepaunu ot 21 nexadps 2009 r. Ne 747
AKTyanu3upoBaHa C y4€TOM Pa3BUTHS HAYKH, [Tporokon 3acenanus
5 KYJIbTYpbI, 9KOHOMHUKH, TEXHUKHU, TEXHOJIOTUN U VYyenoro cosera Ne 1 ot 01.09.2015
' conaIbHON cephl «31» aBrycra 2015 rona e
[lepeyTBepkaeHa 1 BBE/ICHA B JIEMCTBHE Ha
ocHoBaHuu denepanbHOro rocyAapCTBEHHOTO [Tporokon 3acenanus
00pa3oBaTENHFHOTO CTAHAPTA BBICIIETO VYyeHoro coBera
3. 0o0pa3oBaHMsl 110 HAMPABICHHUIO TOJATOTOBKU Ne 4 ot «27» HOs10ps 14.12.2015
38.03.01 Dxonomuka (ypoBeHb OakajiaBpuara), 2015 rona
YTBEPkKJACHHBIM MpHUKa3oM MUHUCTEpCTBA
oOpa3oBanus 1 Hayku Poccuiickoit denepanuu ot
12 Hos6pst 2015 r. No 1327
AKTyanu3upoBaHa C y4eTOM pa3BUTHS HAYKH, ITporoxoin 3acenanus
4. | KynbTypbl, 5)KOHOMHKH, TEXHUKU, TEXHOJIOTUN U VYuenoro coera Ne 15 ot | 01.09.2016
coIMaIbHOU chepbl «31» mas 2016 roxa
ITporokoi 3acenanus
AKTyanu3upoBaHa C y4€TOM pa3BUTHS HAYKH, VY4yeHoro coBera
5. | KYIbTYphl, SKOHOMHMKH, TEXHUKHU, TEXHOJIOTUN U Ne 1 ot «29» aBrycra 01.09.2017
comrabHOU chepbl 2017 rona
AKTyanu3upoBaHa C y4€TOM Pa3BUTHSI HAYKH, [Iporokon 3acenanus
KYJIbTYpbI, 9)KOHOMHUKH, TEXHUKHU, TEXHOJIOTUN U VY4yeHoro coBera
6. | coumanbHOl cepsl Ne 16 ot «26» utons 01.09.2018
2018 roga
AKTyalu3upoBaHa C y4€TOM Pa3BUTHSI HAyKH, IIporoxon 3acenanus
KYJIbTYpPbI, 9KOHOMUKHU, TEXHUKH, TEXHOJIOTHIA 1 VY4eHoro coBera
7 comrabHON chepbl Ne ot «_ »muronst 2019 | 91 09.2019
roja
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