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1. lesin 1 32124 OCBOEHUS IMCHUIJIMHBI (MOIYJIs1)
HCJIBIO OCBOCHUA NUCLHUIIIINHBI ABJIACTCA O6CCH€‘I€HI/IC 06yqa10m1/1x05{ MaTEMAaTNYCCKNUMHU 3HAHUSAIMU U
YMEHUSAMH, HEOOXOIUMBIMH JIJIS PEIICHUST OCHOBHBIX 3a71a4 MPo(dheCCHOHATBHOM IeATeTbHOCTH.

3ajauaMy OCBOEHUS JUCHUILIUHBI SIBIISTIOTCS:

- IOBBILLIEHUE 00IIel MaTEMAaTHUECKOH KyJIbTyphl 00YJarOIIUXCS;

- pa3BUTHE JIOTHYECKOTO M AaHATTUTHYECKOTO MBIIUICHUS 00YyJarOIInuXCs;

- OCO3HaHHME 00YYAIOIIMMUCS POJIM MaTEMaTHKU B IPO(ECCUOHATIBLHON eI TeNIbHOCTH;

- OCBOCHHE 00YYarOIIMMHUCS OCHOBHBIX OHSTUN U METOJIOB COBPEMEHHOW MaTeMaTHKH, HeOOX0TMMBIX
i popManu3alii U PElICHUs] TEOPETUYECKUX M MPAKTHUUYECKUX 3a]ad B 0OJACTH SKOHOMHUKH, (PMHAHCOB U

Om3Heca;

- (bOpMHpOBaHI/Ie y 06yqafonmxc;1 HABBIKOB HCIIOJIB30BAHHA TCXHHUYCCKHUX CPCIACTB MU COBPEMCHHOI'O
IIPOrPaMMHOI'0 00ECIICUCHHUS JIJISl PEIICHHUS] MAaTeMaTHYCCKUX 3aj1a4.

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILUIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIUU

KO,[[ 1 HAMMCHOBAHUC
HHAUKATOpa NOCTHKCHUA

[Tnanupyemsble pe3ynbTaThl 00yYEHHS 11O
JUCLUILINHE, 00ECIIeYnBaIOIIUE TOCTHKEHNE

KOMIIETCHIINH IUTaHUPYeMBIX pe3ynbTaToB ocBoeHust OITOI]
VYK-2 Cnocoben onpenensats| YK-2.1 Omnpenenser mnepedeHb|3HaeT
Kpyr 3agad B paMKax|3aaad TUIS JOCTUKEHHUSI|- OCHOBHBIE pa3/iesibl BBICHICH MAaTEMATHKU IS
[IOCTAaBJIEHHOW  LEeNIM  H|IOCTaBJIEHHOW LEIH pelleHrs IOCTAaBICHHbBIX 33/1a4;
BBIOHMpATh ONTHUMAaJbHbIC ymeer
CIOCOOBl WX  peIIeHHUs, - hopManTM30BaTh MOCTABICHHYIO 3a/1a49Y;
UCXOIs U3 JIEHCTBYIOIIUX - TNPUMEHSATH OCHOBHBIE MaTEeMAaTUYECKUE
MIPABOBBIX HOPM, METO/Ibl B PEIICHNH IOCTaBJIEHHBIX 3a7au.
UMEIOLUXCS  PECcypcoB U
OTrDaHUYCHUN
YK-2 Cniocoben onpenensats|YK-2.3 Tlpemraraer crmoco0 wu|3HaeT
Kpyr 3ajjady B  paMKax|CpeACTBO  pelleHHs  3a/]a4M|-MaTeMaTHYeCKUi ammapar, IPUMEHsSEeMBbIH A
MOCTaBJIEHHOW  1enu  u|npodeccnoHanbHOM pelIeHNs OCHOBHBIX MPOo(ecCrOHANIbHBIX 3a71a4;
BBIOHMpATh ONITUMAJIbHBIE| eI TETbHOCTH c y4€TOM|ymeeT
CrocoObl WX  PEIIeHUs, [pecypCcoB U OTpaHUYEHUN - BBIOMpaTh CHOCOO PpEIICHUs] MOCTaBICHHON
UCXO/Ad U3 JeHCTBYIOIIUX 3a/1a4M C yUE€TOM PECYPCOB U OTPAHUYECHMUI;
MIPABOBBIX HOPM, BJIaJieeT HABbIKAMH
UMEIOLUXCA  pEeCcypcoB | - MaTeMaTH4YeCKMMU METOJaMHU  pElLIeHUs
OTpaHUYCHUH MIOCTABJICHHBIX 33/1a4.
YK-2 Cnocoben onpenensats|YK-2.4 Cocrapnsier|3naer
Kpyr 3ajad B  paMKax|Mociie0BaTelbHOCTh - aINTrOpUTMBl OCHOBHBIX METOJIOB pEIICHUs
MOCTAaBJIEHHOW  1Henu  u|(aJIrOpUTM) pelieHus 3a1auu MTOCTABJIEHHBIX MaTeMaTHYECKHX 3a/1a4;
BBIOHMpATh ONITUMAJIbHBIE ymeer
CHocoObl ~ MX  pelleHus, - MPUMEHSTH AITOPUTMBI OCHOBHBIX METOJIOB
UCXOJ U3 JIEHCTBYIOIIHX pelIeHus]  MOCTaBJIEHHBIX  MaTeMaTUYECKHUX
MIPaBOBBIX HOPM, 3azay;
UMEIOLUXCA pECypcoB | BJIaJieeT HABBIKAMH
OTpaHUYCHUH - QITOPUTMAMH pEIICHHS  ITOCTABICHHBIX

MaTeMaTHYCCKUX 3a1a4.

3. Yka3zaHue MecTa JMCUMILIUHBI (MOAYJISI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Jannas aucuuruimHa (Moaynb) BkirodeHa B biok «Jucuumnuuel, moaymu» b1.0.08 ocHoBHOI
npodeccuoHanbHOi o0pa3zoBarenbHON mporpammbl  38.03.10 KunumHoe X03sCTBO M KOMMYHaJIbHast
nH(QpaCTpyKTypa U OTHOCUTCS K 00s3aTeIbHON YacTH yueOHOro IJIaHa.




TpeGoBaHus K IpeABAPUTEIBLHON MOATOTOBKE 00YYaIOMIEerocs: 00y4JaromMUMHUCs OJDKHA OBITh OCBOCHA
porpaMMa MaTeMaTHKU B COOTBETCTBUHU ¢ DeaepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
cpeHero (MOJTHOT0) 001Iero 00pa3oBaHusl.

Ne Koa u HauMeHOBaHWE HHIUKATOPA
[Tocnenyromye TUCITUTITMHBI
/1 MOCTHIKEHUS KOMIIETEHIINU

1 Hayuno-uccienoBarenbckas pabota (MoJlydeHHE MEPBUYHBIX

N I1K-1.10, IIK-2.3
HAaBBIKOB HAYYHO-MCCIIEN0BATEILCKON PAOOTEI)

IIK-1.1, IIK-1.2, TIIK-1.3, IIK-1.4,
IK-1.5, TIIK-1.6, IIK-1.7, TIIK-1.8,
MK-1.9, TK-1.10, TIK-2.1, TIK-2.2,
2 |lIpoekTHas mpakTHUKa IK-2.3, IIK-2.4, TIIK-2.5, TIIK-2.6,
IK-2.7, IIK-3.1, TIIK-3.2, TIIK-3.3,
I1K-3.4, TIIK-4.1, IIK-4.2, TIIK-4.3,
I1K-4.4, T1K-4.5

4. O0beM IUCHUIIMHBI (MOAYJIA) B 3a4eTHBIX €IUHHUIAX C YKA3aHHMEM KOJHYECTBA aKaJAeMHYeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawmmxcsi ¢ mpemnoaaBarejeM (10 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSITEIbHYIO Pa00Ty 00y4YaK0IIUXCS

Cemectp

W3 Hux yacel Ha

Bun yueOHOM paboThI Beero MIPAKTHYECKYIO
Hacos NOATOTOBKY 1 2 3
KonrakTHasi padoTa 192 64 64 64
Jlextmmonnbie 3auatus (JIek) 80 0 32 16 32
IMpakTudeckue 3austust (ITp) 112 0 32 48 32

HMuast koHTaKTHAs padoTa, B TOM YHCJIeE: 1,7 0,65 0,4 0,65

KOHCYJIbTAIIMU TI0 KYPCOBOM paboTe (IPOEKTY),

KOHTpOoJbHBIM paboram (PI'P) 1,2 0,4 0,4 04

KOHTaKkTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3a4eTa C OLIEHKOM; 3alluTa KypCOBOM pa6OTI)I 1,2 0,4 0,4 0,4
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))

KOHTaKTHas pa60Ta Ha aTTeCTanuio B CCCCHIO

(KOHCYJ'II:TaI_II/IH Iepe DK3aMEHOM U cliavya 0.5 0.25 0.25
Yacbl Ha KOHTPOJIb 57,5 26,75 4 26,75
CamocrositenpHas pa6ota (CP) 143,6 52,2 39,2 52,2
OO0uast TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIsA)
qacel:| 396 144 108 144
3a4YeTHbIe eTUHHUIIbI: 11 4 3 4

S. Copepxkanne AUCHHMILVIMHBI (MOAYJsA), CTPYKTYPHPOBAaHHOE MO pa3jejamM (TemMaM) ¢ YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMHYeCKUX YaCOB M BUA0B YUeOHbIX 3aHATHH
5.1. TemaTu4eckuii MjaaH TUCHUTUIUHBI (MOIYIIS)

KonTtakTHast padota (110 yueOHBIM
3aHATHUSM), Yac. Kon
HHIUKATOP
& a
Q| Jekuuun 113 JIP Bcero,
Ne Pasgensl qUCIUIUINHEI S CP wa JIOCTHKEHU
8 C. o
13 HUX Ha W3 HUX Ha W3 HUX Ha
MPaKTH- MPaKTH- MPaKTH- KOMIICTCHIT
Bcero | deckyio | Bcero | weckyio | Bcero | weckyio 5051
MOJTO0- TOTOo- TOTOo-
TOBKY TOBKY TOBKY
1. |l pa3nmen. JIuneitHas u
BEKTOpHasl anredpa.




VK-2.1,

1.1. |JIuneitnas anreOpa. 6 8 22 YK-2.3,
YK-2.4
YK-2.1,
1.2. |Bekxropnas anrebpa. 2 4 10 YK-2.3,
YK-2.4
2. |2 paznen. Ananutrnueckas
TEOMETPHSI.
AHanmuTH4YecKass TEeOMETpUsl Ha YK-2.1,
2.1. 4 6 14 YK-2.3,
MJIOCKOCTH. VK-24
AHanmMTHYeCKash TeOMETpusi B YK-2.1,
2.2. 2 4 8 YK-2.3,
IPOCTPAHCTBE. VK-24
3. |3 pasnmen. BBenenue B aHamus.
YK-2.1,
3.1. |OyHKIUHN OHOM TEPEMEHHOM. 6 6 16 YK-2.3,
YK-2.4
4. |4 paznen. Judbdepennmansuoe
ucUHCcIeHUE (PYHKIIUN OTHOM
IIEPEMEHHOM.
4.1. |ITpon3BoaHast GyHKIUH. 4 8 16 S;II<<-_22.]:.3,
YK-2.1,
4.2. |\ITpunoxeHus mporu3BOIHOM. 4 10 16 YK-2.3,
YK-2.4
5. |5 paznen. @®yHKIMM HECKOJIBKUX
MePEMEHHBIX.
DyHKIUU HECKOIBKUX YK-2.1,
5.1. 4 6,2 | 142 | YK-2.3,
MePEeMEHHBIX. VK-24
6. |6 paznen. lHas KoHTaKTHas
pabora - 1 cemecTp.
YK-2.1,
6.1. |NHasa koHTakTHas paborTa. 0,8 VK-2.3,
YK-2.4
77 pazaen. Kontpous - 1 cemectp.
YK-2.1,
7.1. |Dx3ameH. 27 VK-2.3,
YK-2.4
8. |8 pasnen. Jluneitnoe
IPOrPaMMHUPOBAHHE.
3aaun JIMHEWHOTO VK-2.1,
8.1 MIPOTPaMMUPOBAHUS. 10 8 22 3377}11-22.?:1’
9. |9 pasnen. MuTterpansHoe
UCUHCIICHUE (PYHKIIMHA OTHOM
[IEPEMEHHOI.
YK-2.1,
9.1. |HeonpeneneHHbII HHTETPAIL. 16 12 32 YK-2.3,

YK-2.4




YK-2.1,
9.2. |OnpeneneHHbIi HHTETPA. 2 6 4 12 YK-2.3,
YK-2.4
10. 110 pasnen. JAuddepenuanpabie
YpaBHCHHSI.
YK-2.1,
10.1 |Inddbepennuanbabie ypaBHEHUS 3 5 6 17 VK-2.3,
MIEPBOTO MOPSIKA. VK-24
10.2 |Inddbepennnanbabie ypaBHEHUS 9 4 6.2 | 12,2 zi:gé:
BBICIIIUX TIOPSIKOB. VK-24
11. |11 pa3nmen. Psapr.
YK-2.1,
11.1.|Psiael. 1 4 3 8 YK-2.3,
YK-2.4
12. |12 paznen. Has koHTaKTHas
pabora - 2 cemecTp.
12.1 yR-2.1,
WNuas xoHTakTHAs padora. 0,8 YK-2.3,
YK-2.4
13. |13 paznen. Kontpons - 2
ceMecTp.
YK-2.1,
13.1 3ayer. 4 VYK-2.3,
YK-2.4
14. |14 paznen. Teopus
BEPOSITHOCTEM.
141 YK-2.1,
"~ |CnyuaiiHblie COOBITHS. 12 12 20 44 YK-2.3,
YK-2.4
142 YK-2.1,
" |CnyuaiiHble BeIHUHHBI. 8 8 14 30 YK-2.3,
YK-2.4
15. |15 paznen. Matemaruueckas
CTaTHCTHKA.
15.1 [SnemeHTHI MaTeMaTU4eCcKOn yK-2.1,
N 12 12 18,2 42,2 | VK-2.3,
' YK-2.4
16. |16 paznen. MHas koHTakTHast
pabora - 3 cemecTp.
16.1 YK-2.1,
" |MHas KoHTaKTHas padoTa. 0,8 VK-2.3,
YK-2.4
17. |17 paznen. Konrpons - 3
CeMeCTp.
YK-2.1,
171 DK3aMeH. 27 VK-2.3,
YK-2.4
5.1. Jlekuuu
Ne | HaumeHoBanue pazzaena .
. HaumeHoBaHMe U KpaTKOE CO/Iep KaHUE JTEKIUi
/1 ¥ TEMBI IEKITHH




Jluneiinas anreOpa.

Matpuupsl u onpenenuteny. CUCTEMbl JTUHENHBIX YPaBHEHUH.

Marpuipl 1 AedcTBUS Hal HUMHU. Omnpenenutenyd KBAaJApPAaTHBIX MATPHIIL.
CpoiictBa ompenenuteneii. MuHOpHI U anreOpandeckue JIOMOJTHEHUS.
Teopema Jlamnaca. O6patnast matpumna. Panr matpunpl. CHCTEMBbI THHEHHBIX
YpPaBHEHUH M METOABI HX pelleHus. Kpurepuil COBMECTHOCTH CHCTEM
JIMHEWHBIX ypaBHEHUI. Mozellb MHOTOOTpacieBOM 3KOHOMUKHM JIeoHTheBa
(GamaHCOBBIN aHAN3).

Bekrophnast anrebpa.

BekTopbl Ha IIOCKOCTH U B IPOCTPAHCTBE.

BexkTopbl Ha IUIOCKOCTM M B IIPOCTpaHCTBE. JIMHEHHBIE omepanuu Haj
BEKTOpaMH, cBoKcTBa. CKaJISIpHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUS
BEKTOPOB, CBOMCTBA. YCJIOBHS OpPTOTOHAJbHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB B KOOpJIWHATHOU (hopMe. N -MEpHBIA BEKTOP U
BEKTOPHOE  MpPOCTpaHCTBO.  Pa3mepHocTh M 0a3uc  BEKTOPHOTO
npoctpanctBa.llepexon k HoBomy 0asucy. EBKIHIOBO HpPOCTPaHCTBO.
JIuneiiHble OmepaTopbl, COOCTBEHHBIE BEKTOPbI W COOCTBEHHBIC 3HAUCHUS
nuHelHoro omeparopa. KBaaparuunsie opmel. JIuHeitHas Moens oOMeHa
(MOJesIb MEXTYHApOAHON TOPTOBIIN).

AHanuTnyeckas
T€OMETPHUS Ha TUIOCKOCTH.

[Ipocreiimne 3agauM reOMETPUM Ha IUIOCKOCTH. YPAaBHEHHE JIMHUM Ha
IJIOCKOCTH.

JlexkapToBa cuUCTeMa KOOpPJIMHAT Ha IUIOCKOCTU. PaccTosHue Mexny AByMs
TOYKaMH, JeJICHHEe OTpe3Ka B 3a/JlaHHOM COOTHOIICHUH. Buibl ypaBHEHHI
MpsIMON Ha IJIOCKOCTH. YCJIOBUS NapauIeIbHOCTU M NEPIEHIUKYISIPHOCTU
npsMbIX. PaccTosiHUEe OT TOUKH A0 NPsAMOii. JIMHUU BTOPOTO MOPSIIKA: AILTUIIC,
rurnepOoa, napadoa.

AHanuTnyeckas
TEOMETpHUsI B
MPOCTPAHCTBE.

[IimockocTh M ipsiMasi B IPOCTPAHCTBE.

YpaBHEHHE IUIOCKOCTH B IIPOCTPAaHCTBE. B3auMHOE pacroyioKeHue
IUDIOCKOCTE B IPOCTPAHCTBE: YOI MEXKIAY IUIOCKOCTAMHM, YCIOBUSA
[apaJUIEIbBHOCTH M NEPHEHAUKYISAPHOCTH  IulockocTe. llpsamas B
IIPOCTPAHCTBE U CHOCOOBI €€ 3adaHus. YToJd MEXIy HpsMbiMU. B3aumuoe
PacCIIOJIOKEHUE IPSIMON U IIIOCKOCTH B IPOCTPAHCTBE: YIOJ MEXKIY NPAMOU U
IIJIOCKOCTBIO, YCIOBUS NApAJIIEIBHOCTH U NEPHEHAUKYIIPHOCTH MPAMOU U
IIJIOCKOCTH. PaccTossHuE OT TOUKHU 10 IIPSIMOIA.

DyHKIUH OJHOU
IIEPEMEHHOM.

[Ipenen u HempepbIBHOCTH (PYHKLUU OHOM NepeMEHHOM.

[TonsiTre u criocoOs! 3aanust GyHKIUH, cBoiicTBa GpyHKIMil. Knaccudukanus
aneMeHTapHbIX (QyHKUuui. Ilpumenenune ¢ynknuii B sxkoHomuke. Ilpenen
YHCIIOBOM mocienoBaTesnbHOCTH. [lpenen ¢pyHkuuu. beckoHeuHo manbie u
06eckoHeuHO OoJibIIMe BeaTUUrnHbl. OCHOBHBIE TEOPEMBI O IIpe/esiax, MPU3HAKU
CYILIECTBOBAaHHUS IIpeJeiia. 3aMmeuaTeabHble IPeienbl. 3a1ada O HEPEepbIBHOM
HAuMCJIEHUU TpoleHToB. CpaBHEHME OECKOHEYHO MAJIbIX BEJIMYMH.
DKBUBaJIEHTHbIE OeCKOHEUHO Manble pyHkuuu. HenpepslBHOCTh pyHKIIMU B
touke. Touku pa3peiBa GyHKIMH U UX KJIaccupukanus. OCHOBHbIE TEOPEMBI O
HENPEePbIBHBIX (YHKIHIX.

[IpousBoaHas GpyHKIMU.

[TpousBonnas pynkuuu. uddepenunan yHKIum.

Onpenenenue npousBoaHoi. Ee reomerpuueckuil u (pU3MUECKHl CMBICII.
OKOHOMMYECKMM  CMBICI ~ IPOM3BOJHOW,  HUCIOJb30BAaHUE  TOHATHUSA
pou3BoIHOM B 3KoHOMUKe. [IpaBuna nuddepennupoBanus. [IponsBoaHbie
aJieMeHTapHbIX  (QyHKIuil.  [IpousBojHas  clIOXKHOH, oOOpaTHOH U
MapaMeTpUYECKU 3alaHHOM byHKIHA. Jlorapudmuaeckoe
middepenumpoBanue. JJuddepennuman (yHKIMH, €ro TIeOMETPHUUECKUi
cmbicin.  IlpomsBognsle u  guddepeHUHanbl  BBICHIMX  MOPSJIKOB.
HenpepbsiBHOCTD U A PepeHIUPYEMOCTb.

[Ipunoxenns

Hcnonb30BaHre MpOM3BOAHON I UCCIEOBAHUS (PYHKIIMA.




MIPOU3BOAHOM.

OcHoBHBIE TeopeMbl AU(PepeHINaTBHOTO HUCUUCIEHUS: TeopeMbl Pois,
Jlarpanxka, Komm. IlpaBunmo Jlonurtans. WccrnemoBanue GyHKOMA Mpu
MOMOIIM  MPOU3BOAHBIX. MOHOTOHHOCTh ¥ OKCTPEMYMBI  (DYHKIIHH.
HeoOxonuMele 1 O0CTaTOYHBIE YCIOBHS dKCTpeMyMa. BBIMYKIOCTh U TOYKU
nepernba. AcumntoTel rpaduka (yHkumu. OOmas cxeMa HCCIeIOBaHUS
¢byukuu U moctpoeHus rpaduka. IlpunoxeHue Npou3BOAHOM B
SKOHOMUYECKOU TEOPHH.

O YHKIIMU HECKOJIBKUX
MIePEMEHHBIX.

YacTHbIe TPON3BOIHBIE, TOTHBIE AU (HEPEHINAIBI U UX TPUIT0KEHHS.
@OyHKIIMN HECKOJIBKUX TepeMeHHbIX. O0nacTh onpeaenenus. JINHUM ypoBHSI.
Ilpemen  yHKIMHM  HECKONBKHMX  IepeMeHHBIX.  [Ipom3BogHble U
middepeHnmansl  GyHKIUA HECKOJIbKUX IEpeMEHHBIX. [ eomerpuueckuit
CMBICJ YaCTHBIX MPOU3BOIHBIX. [IpOM3BOIHAS CTIOKHOW M HESIBHO 33aHHON
(GyHKIMK HECKOJBKUX TepeMeHHbIX. Hopmanbs u KacaTellbHas IIIOCKOCTh K
noBepxHoctu. [Ipom3BomHas 1o HampaBieHHIO (YHKIMM HECKOJIBKHX
NepeMeHHbIX H TpanueHt. I[lpomsBognbie U auddepeHnnansl BHICIINX
nopsinkoB. TeopemMa 0 paBEeHCTBE CMEUIAHHBIX IPOU3BOIHBIX. DKCTPEMYM
(GyHKIMK HECKOJNBKHX MepeMeHHbIX. Hanbompiiee 1 HanMeHbIIee 3Ha9eHUS
(GYHKLIMN HECKOJNbKMX IEPEMEHHBIX B 3aMKHYTOW 0O01acTH. YCJIOBHBIN
skcTpeMyM. Teopema Jlarpanxka.

11

3agaun JUHEHHOTO
MIPOrpaMMHUPOBAHUSL.

dopmanbHas TOCTAHOBKA M METOABI pPEHICHHS 33/Ja4d  JIMHEHHOro
IPOrPaMMHPOBAHHMS.

3amada MPOM3BOACTBEHHOTO IUIAHWPOBAHUS, 3a/1a4a JTUETHI, TPAHCIIOPTHAs
3ajaya. [TocTanoBka MaTeMaTHIECKON 3a7a4un JTUHEHHOTO
pOrpaMMHUPOBaHUs, pasnuuHble (opmbl ee 3anucu. CranmaptHas (opma
3a7a4M JTMHEHHOTO IMPOTrpaMMHUPOBAHUS, CIIOCOOBI TMepexoaa K CTaHAapTHON
¢dopme. Kanonmueckast ¢opma 3amaud JHHEHHOTO MPOrPaMMHPOBAHUS,
crocoObl Tepexola K KaHoHMYeckod ¢(opme. [‘eomerpuueckuii meron
WCCIICIOBAHMSI M PEIICHHS 3a/1a41 JTMHEHHOT0 IporpaMMupoBanus. Perenne
3a7a4M JIMHEHHOT0 MPOrpaMMHUPOBAHUS CHMILIEKC-METOZ0OM. [IBoiicTBEeHHAs
3ajaua JIMHEHHOTO MPOTrPaMMHUPOBAHHS.

12

Heonpenenennsrit
MHTErpall.

[lepBooOpasHas u HeonpeaenEHHbIN UHTETpall.

[Tonsatue  mepBooOpa3Hodt  QyHkuuu. OnpeaeneHue UM CBOMCTBa
HEOIPEJCIIEHHOr0 MHTerpajna. TaOiuia HEeolpeeeHHbIX WHTErpaioB.
WHuTerpupoBanne pasioxeHueM. VIHTerpupoBaHue METOAOM  3aMEHBI
IIEPEMEHHOM. WNHuTterpupoBanue o YacCTsAM. WNuterpupoBanue
TpUroHoMeTpuueckux  (GyHkuuil.  MHTerpupoBaHue  paluOHAIbHBIX
anredpandeckux ¢QyHkuil. MHTErpupoBaHue HEKOTOPBIX UPPALMOHATBHBIX
anreOpandyeckux GyHKIUH.

13

OnpeneneHHbIN
MHTErpall.

OnpeneneHHblil MHTErpail v €ro NPUJI0KEHUS.

IToHsATHE ONIPENETIEHHOr0 UHTErpalla, €ro FEOMETPUYECKUM U DKOHOMUYECKUI
cmbica. CBolicTBa oOmpeneiaeHHOro uHTerpana. MHrerpan ¢ nepeMeHHBbIM
BepxHUM mpenenoM. @Dopmyna Heiorona-Jleitbnuna. I'eomeTrpuueckue
MPWIOXKEHUsT ONpenesnéHHOro wuHTrerpaiga. HecoOcTBeHHblE MHTErpajbl
IIEpBOrO0 U BTOpPOro poja. Mcrnonp3oBaHWE TOHATUS OIPEIEIEHHOTO
WHTErpajla B 5)KOHOMHUKE.

14

Huddepenunanbabie
YpaBHEHHUS [IEPBOTO
NOpsAIKA.

OcHoBHbIe BUABI AUPPEepeHInaTbHbIX YPAaBHEHUN [TEPBOTO MOPSIKA.
OcCHOBHBIE ~ TIOHATUS  TEOPUM  OOBIKHOBEHHBIX  AuddepeHInaIbHBIX
ypaBHeHMH. 3ajmauM, OpuBOJANIMEe K IuddepeHIMalbHBIM YPaBHEHUSIM.
OOmee u yacTHOe pemieHue IudepeHIuaIbHOro ypaBHeHus. Teopema
CYUIECTBOBAaHMSI M  €IUHCTBEHHOCTH  pemieHuss  3agauun  Komm.
JuddepeHunanbaple  ypaBHEHUS € Pa3/eiSIIOIIMMUCS — TEpEMEHHBIMU.
Opnopoausie nuddepeHuanbHbe YpaBHEHNS U YPaBHEHUSI, TPUBOSAIINE K
HuM. JIuneitnble nuddepeHnnanbable ypaBHeHUs. Y paBHeHHe bepHyuu.
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Huddepennnansuoie
YPaBHEHUS BBICIIHX
HOPSI/IKOB.

Hexotopsie Bupl iudhepeHnnanbHbIX YpaBHEHUS BBICIIUX MTOPSIKOB.

O6mme nouHATHS O AuQQepeHIINaTbHbIX YPAaBHEHUAX BTOPOTO TOPSJIKA.
3amaua Komm. [luddepeHunanbaple ypaBHEHHs BBICIIMX —IOPSIKOB,
JONyCKAOIe IOHWKeHHe nopsaka. JluneliHsle nuddepeHnnanbHble
ypaBHEHUsI BTOPOTO TMOPsiKA, CBOMCTBA HX pemeHuid. OJIHOPOIHBIC
JIUHeWHble  audQepeHnnanIbHble  YpaBHEHHs  BTOpPOro  Hopsiika ¢
MOCTOSIHHBIMH ~ Ko3(uiimenramu.  XapakTepUCTUYECKOE  ypaBHEHHE.
CrpykTypa  0OLIEro  pemeHuss  OJHOPOAHOTO M HEOJHOPOIHOIO
i QepeHInaIbHOTO  YpaBHEHUS BTOporo nopsaka. JluneliHoe
HEOJHOpOAHOe  JuddepeHnraIbHoe  ypaBHEHHE C  IOCTOSIHHBIMH
KodppuIMeHTaMH M CHEeNHMalIbHON MpaBod wYacTeio. MeTon BapHaluu
IIPOU3BOJIBHBIX NTOCTOSIHHBIX. CUCTEMBI JU(PepeHIINaIbHbIX YPABHEHUH.

16

Panpr.

Yucnoseie psaabl. CTEIEHHBIE PSIBL.

[Tonstre wwmcmoBoro pspa. Cxomumocth psina. HeoOxomumebrii mpu3Hak
CXOOUMOCTH. JlocTaTouHble NpPU3HAKU CXOAUMOCTU. CTENEHHbIE PpAJIbL.
O065acTh CXOAMMOCTH CTEIIEHHOTO Psifa.

19

CrnyuaitHbie COOBITHS.

OCHOBHBbIE MIOHATHUS TEOPUH BEPOSITHOCTEN.

OneMeHTbl KOMOMHATOPUKHU: pa3MEIEHUs, MNEePecTaHOBKU, COUYETAHUS.
[lonaTne ciay4alHOTO COOBITHS, BHUIBI COOBITHI. Anredpa COOBITHIA
Knaccuyeckoe omnpezneneHue BeposATHOCTH. YacToTa U BEpPOATHOCTh
nosiBJieHUs coObITHs. ['eoMeTpruyeckoe onpeneneHne BepoITHOCTU. Teopema
CIIO)KEHHSI BEPOSITHOCTEH. YCIIOBHAs BEPOATHOCTh, TEOPEMa YMHOXKEHUS
BepositHOcTe. Dopmyna monHOW BepositHocTH W opmynsl  baiieca.
IToBropHble ucnbiTanus. Popmyna beprymnu. Acumnroruueckue GopMyIbl:
teopema Ilyaccona, JlokanbHas u mHTErpanbHas Treopemsl Jlaraca.

20

Cry4aifHble BETMYUHBI.

XapakTepUCTUKH CIIyYalHBIX BEJTUYMH.

[lonsATHE Ciy4allHOM BEJIMYMHBI. /[MCKpETHBIE W HENpPEPBIBHBIEC CIIy4aillHbIE
BenuuuHbl. Psax  pacnpenenenuss  cny4ailHOM  BenuuuHbL.  DyHKIMSA
pacmpeneneHuss  CliydalHOW  BenW4YuHBL.  [IMOTHOCTH  pacnpeneneHus
BEPOATHOCTEN. UMCIOBBIE XAPAKTEPUCTUKU CIYyYaWHOW BEJIMYMHBI. Bumisl
pacrnpesiesieHnss CIydyalHBIX BEJNWYMH: OMHOMHAJIBHOE paclpesiesieHue,
reOMETPUYECKOE pacmpenenenue, pacupenencnue Ilyaccona, paBHOMepHOE
pacrpeneneHue, IIOKAa3aTeJIbHOE pacmpeneneHue, HOPMAaJIbHOE
pactpenenenue. IlpaBunmo Tpéx curm. PacnpeneneHus, CBs3aHHbBIE C
HOpMaJbHBIM pacmpesieieHreM. 3akoH Oousbliux uMcen. HepaBeHcTBa
MapxkoBa 1 YeObl111eBa.

21

DeMEHTHI
MaTeMaTUYECKOM
CTATUCTHKH.

3aza4y MaTeMaTU4eCKON CTaTUCTUKH.

Br16opouHble aHATIOrM 3aKOHA PacHpe/eNIeHUs] U YMCIIOBBIX XapaKTePUCTUK
ciyyailHOM  BenuuuHBL.  ['eHepanbHas  COBOKYNHOCTh M BBIOOpKA.
Bapuanmonnsie  psasl.  BpiOopouHble  aHamorM  MHTETPAbHOM U
middepenumanbHoil GyHkmit pacnpenenenus. Iloauron m rucrorpamma.
[IpoBepka cratuctuueckux rumnore3. OMUOKKM MEPBOrO M BTOPOTO pPOJa.
Kpurepunu cornacus IIupcona, Koiamoroposa. ToueuHble OLleHKH TapaMEeTPOB
pacupeneneHus. VHTepBaJbHBIE OIEHKH IapaMETPOB  PACIPEICICHUS.
DneMeHTBl KOPPEISIMOHHO-PErPECCUOHHOTO aHanu3a. JInHelHas (QyHKIusI
perpeccuu, reHepaibHbli KodhduuueHT koppensuuu. [lone koppemnsiuu,
BBIOOPOYHBIN KOA(GUIIMEHT Koppensauuu. MeTo HauMEeHbIIUX KBapaToB,
JMHEWHOE YypaBHEHHME perpeccud. [IpoBepka Trumore3sl O 3HAYUMOCTH
kodpduunenta koppemsiuuu. [IpoBepka runoresbl o JMHEHHOCTH (YHKIUU
perpeccun. Ilpumepsl HenuHeiHbIX GyHKIUN perpeccun. [locTpoenue,
OLICHKA KaueCTBa, TOYHOCTU U 3HAUUMOCTU PETPECCUOHHON MOJENIH.




5.2. [IpakTuyeckue 3aHATHS

No
/o

HaumenoBanue paznena
Y TEMBbI IPAKTUYECKUX
3aHATHI

HanmMeHnoBaHue u conep:kaHue NPaKTUIECKUX 3aHATUN

Jluneiinas anreOpa.

JelicTBus HaJ MaTpuiaMu. MeTo bl peIIeHUsI CUCTEM JIUHEUHBIX YPaBHEHUM.
Apudmerndeckre ICHCTBHS HaJ MAaTpPHUIIAMH: CJIOXKCHHE, BBIYUTAHUE,
YMHO)XCHHE Ha YHCII0, YMHOKeHHE MaTpuIl. CITIOCOOBI BBIYUCIICHHUS 00paTHON
Matpuibl. Pemenue cucreM JTMHEWHBIX ypaBHeHUH 1o ¢popmynam Kpamepa,
METOJ0M 00paTHOM MaTpHIlsl, MeTogoM ["aycca.

Bekrophnast anrebpa.

BekTopsl, onepanyy HaJy BEKTOpaMHU.

JIuneliHble onepanuyu HaJl BEKTOpaMHU. BbI4uciieHre CKaIIPHOTI0, BEKTOPHOTO
U CMELIAHHOTO MPOU3BEIEHUM BEKTOPOB B KOOPIMHATHOM (opme. YcioBus
OPTOTrOHAJILHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTHU BEKTOPOB.

AHanuTnyeckas
T€OMETpUsI Ha TUIOCKOCTH.

YpaBHEHME JTMHUM HA IUIOCKOCTH.

Bunsl ypaBHeHMI IIPSAMON Ha IUIOCKOCTH, B3aMMHOE DPAcCIOJIOKEHHUE JBYX
IPSMBIX, YToJd MEXKIY NpPSAMBIMU, PAcCCTOSHUE OT TOYKH JIO IIPSAMOM.
OKpy>KHOCTb, IIIUIIC, runepooa, napadona.

AHanuTnyeckas
reoMeTpusi B
MIPOCTPAHCTBE.

[ImockocTh U npsiMasi B IPOCTPAHCTBE.

YpaBHEHHE IUIOCKOCTM B IIPOCTPAHCTBE. YTOJI MEXKAY IIJIOCKOCTSIMU.
PaccrossHnme OT TOYKM [0 INIOCKOCTH. Buasl ypaBHEHHMI IIpsAMON B
IIPpOCTpaHCTBE. B3aumMmHOE pacnosiokeHue npsMOM U IUIOCKOCTH B
IIPOCTPAHCTBE.

DyHKIMU OAHOMN
TIEPEMEHHOM.

[Ipenen GyHkwM.

PackppiTHEe pPa3IMYHBIX BHIOB HEOMPEACICHHOCTEH MPHU BBIYUCICHUU
MpeaesioB. 3ameuaTenabHble Tpeieisl. Mcmonb30BaHHEe 3KBHBAJICHTHBIX
OECKOHEYHO MaJIbIX JJIsl BBIYMCIICHUS TIPE/ICIIOB.

[TpousBonHas GyHKIUY.

[TpousBoaHas GyHKIUU.

[IpaBuna nuddepeHupoBanus, TaldaUIa MNPOU3BOAHBIX. [Ipon3BOIHBIE
JieMeHTapHbIX  QyHKuuil. Ilpou3BojHas  cloXHOM, oOpaTHOH U
napaMeTpUYeCKu 3aJlaHHON (QyHKIMKM. YpaBHEHUE KacaTEIbHON M HOPMAJIH K
KpHUBOM.

[Ipunoxxenus
IIPOU3BOJHOM.

Vcnonb30BaHue MpOU3BOIHON ISl BBIUMCIEHUS NPEAETIOB M UCCIIEOBAHUS
GbyHKIU.

PackpbITHe pa3IUuYHBIX BUIOB HEONPEAEICHHOCTEH C MCIIOJIb30BaHHEM
npaswia Jlonutans. MccnenoBanve GyHKIMNA IMPHU MOMOIIU MPOU3BOAHBIX.
MOHOTOHHOCTh U 3KCTpeMyMbl (GyHKIHU. HeoOXxoaumble U 1OCTaTOYHBIE
YCJIOBHSL JKCTpeMyMma. BrwImykiocTs W Toukm mneperuda. OOmias cxema
uccieoBaHus (pyHKIMH U IOCTPOeHUS Tpaduka.

(DYHKHI/II/I HECKOJBKHX
NEPCMCHHBIX.

YacTHble TPOU3BOHbIE, TOTHBIE TU(D(DEepeHIIaTbl U UX NPHIIOKEHHS.
YacTHble Mpou3BOAHbIE (PYHKUIMN HECKOJIbKMX NepeMeHHBIX. [Ipon3Boanas
I10 HaIIPaBJICHUIO U rpasneHT. [Ipon3BoIHbIE BBICIINX MOPSIIKOB. DKCTPEMYM
¢GbyHKIIMM JABYX mepeMeHHbIX. HaumOosbiiee u HauMeHbllee 3Hau€HUs
(GyHKIMU IBYX IEPEMEHHBIX B 3aMKHYTOW 00J1acTH.

11

3amaun TUHEHHOTO
MIPOrpaMMHUPOBaHUSL.

dopmanbHasg MOCTaHOBKA 3aJaud  JTUHEWHOTO
MIPOrPaMMHUPOBAHUSL.

3ajauya MpPOM3BOACTBEHHOTO IJIAHUPOBAHUS, 3a7ayda JMEThl, TPAHCIOPTHAas
3aja4a. ITocTanoBka MaTeMaTHYeCKOH 3a7a4u JIMHEHOTO
MpOrpaMMHUpPOBaHUs, pa3nuyHbie GopMbl ee 3anmucu. CranmaptHas Gopma
3a/1a4d JTUHEHHOTO TTPOTrPAMMHUPOBAHMS, CIIOCOOBI MEepexo/ia K CTaH apTHOM

¢dopme. Kanonnueckas popma 3a1a4u TMHEHHOTO

U MCTOJAbl PCHICHUSA




MpPOrpaMMHUPOBAHUS, CIOCOOBI Tepexona K KaHOHWYecKoh (dopme.
['eomeTpuyeckuii METOJl HCCIECNOBAaHUSA M PEIICHUS 3aJa4yd JIMHEHHOIO
nporpamMmmupoBanus. PeleHue 3amgadyM  JUHEHHOTO IIPOrpaMMUPOBAHUS
CHMILJIEKC-METOA0M.

12

Heonpenenennsriit
UHTETpall.

MeTobl HHTErpUPOBAHUS.

Tabnuia HeompeneneHHbIX MHTErpanoB. VHTerpupoBaHuEe pPas3iioKEHUEM.
WHTerpupoBaHne METOAOM 3aMEHbl IepeMeHHOH. HHrerpupoBanue 110
yacTsiMm. HTerpupoBanue TpuroHoMeTpuueckux Gynkuuid. MaterpupoBanne
panMoHaNbHBIX anredpandeckux GyHkuuid. MHTErpupoBaHHEe HEKOTOPBIX
UppalMOHATIBHBIX alredpanyecKux (yHKIHUH.

13

OnpeneneHHbIid
MHTErpall.

Brruncnenue onpeieeHHOro HHTerpaia.

®opmyna Herorona-Jleitbauma. 3amMeHa mepeMeHHOW ©  QopMyia
WHTETPUPOBAHUS TI0 YACTSIM B OIpPEACIICHHOM HHTerpajie. Boruncienue
wionaien iockux (Guryp, JUIMH AYT, 00BEMOB TeJ BpallleHUs U IUIOIaei
MOBEpXHOCTEH BpamieHus. VccrnenoBaHue CXOIUMOCTH HECOOCTBEHHBIX
WHTETPaIoB MEPBOrO U BTOPOTO Poja.

14

Huddepennmanbpabie
YpaBHEHUS TIEPBOTO
HOpSIJIKA.

Mertons! pemenns audhepeHInaIbHBIX YPaBHEHHI TIEPBOTO MOPSAKA.
Juddepennnanbabie ypaBHEHHS C pa3IesIOMIMMHUCS TIepeMeHHbIMU. O01iee
U dYacTHoe pemeHne auddepeHnuanbHoro ypaBHeHus. OIHOpOAHBIC
muddepeHnranbHbIe ypaBHEHNS M YPaBHEHHS, IPUBOISIINE K HUM. Pernenne
TUHEHHBIX TuddepeHranbHbIX ypaBHeHHH MeToqoM bepHymm u Metogom
Jlarpanxa. YpaBHenue bepHyiuu.

15

Juddepennmanpubie
YPaBHEHUS BBICIIHX
HOPSI/IKOB.

Mertoap! pemenust quddepeHaIbHbIX YpaBHEHUH BTOPOTO TOPSIIKA.
JubdepeHnnanbaple  ypaBHEHHS  BTOPOTO  IMOPSAKA,  TOMYCKAIOIINE
MoHKeHne Tnopsaka. OnHopoaHble JIMHEHHBIE TU((dEpCHIIMATLHBIC
ypaBHEHHsI C TMOCTOSHHBIMH KO3(D(UIMEHTaMU. XapaKTepUCTUICCKOE
ypaBHeHHE. JIMHEWHOE HEOMHOPOAHOE Au(QEepeHIInaTbHOS ypaBHEHUE C
MOCTOSIHHBIMH KO?((UIIMEHTAaMH ¥ CICHUAIBHOW MpaBoi 4yacThio. Meron
Bapuanuu IMpoOU3BOJIbHBIX ITOCTOSAHHBIX.

16

Psanwr.

UYucnossle psiibl. CTENIEHHBIE PSBI.

Yucnossle psaabsl. CxoauMocTh psaa. HeoOXoaumblil MpU3HaK CXOAMMOCTH.
Jloctatounsle mpu3Haku cxoxuMmoctd. CrenenHsle psapl.  OOnacth
CXOAMMOCTH CTEIIEHHOTO psifa.

19

CayudaiiHble COOBITHSL.

BeposiTHOCTB cityuyaifHOTO COOBITHS.

OneMeHThl KOMOMHATOPUKH: pa3MEIleHHs, IepeCTaHOBKH, COYETaHUS.
BeposiTHOCTh citydaliHOTO COOBITHA. Teopembl CIOXKEHUS M YMHOXKEHHUS
BEPOATHOCTEN. YCIOBHasE BEPOATHOCTb. DOpMyna INOJHONW BEPOSTHOCTU U
¢opmynbl  bBaiteca. IloBropuble wucnbiTanus. @opmyna  bepHymin.
Acumnrornyeckue GopMyIbl.

20

CrnyualiHble BETUYHHEI.

XapakTepUCTUKH CIIyYalHbBIX BEJINYMH.

3aKOHBI pacHpeaeIeHUs] U YUCIOBbIE XapAKTEPUCTUKUA CITYYAHBIX BEJIHYHH.
OcHOBHBIE 3aKOHBI paclpeAeNeHUs] CIYyYalHbIX BEIMYWH: OMHOMHATBHBIN,
reoMeTpuyeckui, 3akoH IlyaccoHa; paBHOMEpPHBIN, MOKa3aTeJIbHBIM,
HOpMaJIbHBIN. [IpaBUIIO TPEX CUM.

21

DeMEHTHI
MaTeMaTUYECKOM
CTATUCTHUKH.

OO6paboTka CTaTUCTUYECKUX JaHHBIX. PerpeccHOHHBIN aHaH3.

[lepBuuHas cratucTudeckass oOpaOOTKa HKCIEPUMEHTAJIbHBIX JIaHHBIX.
CocraBieHne BapHallMOHHOTO psna. I'pynnupoBka naHHbIX. HaxoxaeHue
YHUCJIOBBIX XapakTepucTuk. [locTpoenne ructorpaMMbl. AHaJIN3 OJTYYEHHBIX
pe3ynpratoB.  ToueyHble M MHTEpBaNbHBIE  OLIEHKH.  OTbICKaHME
JIOBEPUTENIBHBIX NHTEPBAJIOB JUIsI MATEMAaTUYECKOTO OKHUJIaHUS U JTUCTIEPCUHU
HOPMAJIBHO PaCIPEIEICHHON CIIy4aiiHOW BEJIMYUHBI.




OueHka COOTBETCTBUSA 3akoHa pacnpeneneHus. Kpurtepun coriacus
ITupcona, Konmoroposa. TodeuHble OLEHKHA MapaMETPOB pacHpeacsiCHUs.

WHuTepBasibHbIE  OLEHKH  IapaMeTpoB  pacmpeneneHus. Iloctpoenue
PErpecCMOHHOM TMPAMOM MO CrpyNnnupoBaHHBIM JaHHBIM. [IpoBepka
3HAYUMOCTH KOX(PPHUIMEHTa KOPPEeIALUU. DIEMEHTbl PErpecCHOHHOTO

aHaJM3a: IIOCTPOCHHE M OLEHKa KaydecTsa,
HEJIMHEHHON pEerpeCCUOHHON MOJCIIH.

TOYHOCTHM MW 3HAYMMOCTHU

5.3. CamocrosrenbHas paboTa o

OyJaroIIUXCs

Ne | HaumenoBaHnue paszaena N
CopepxaHue caMOCTOSITENIbHON pabOThI
0/0 | AMCUMIUIMHBI U TEMbI
. [ericTBusa Haa MaTpulaMu. Penienrne CUCTEM JTMHEWHBIX YPABHEHHUI.
1 Jluneitnas anreOpa.
N3yuenue Marepuana, perieHue 3aj1ad.
5 B 5 Pemenue 3a1a4 BEeKTOPHOM anreOpsl.
KTOpHAas ajr .
CKTOpHai ajlrebpa N3ydenune marepuaiia, pelieHue 3a1ay.
Pewenune 3aau reoMeTpun Ha IJIOCKOCTH.
AHanuTHYECKast
3 N3yuyenue marepuana, peiieHue 3a1ad.
F€OMETPUsI Ha TNIOCKOCTH.
AHanuTuyeckas Pewenue 3a1ay Ha MIIOCKOCTh U MPSIMYIO B IPOCTPAHCTBE.
4 reoMeTpusl B N3yuenue marepuana, peuieHue 3a1ad.
MIPOCTPAHCTBE.
5 DYHKLIUH OJHOM Brruncnenue npeaenoB GyHKIIHA.
HEpEMEHHOIA. N3yuenue marepuana, perieHue 3aaad.
JuddepeHnmpoBaHie CIOXKHBIX, HESBHBIX U IMapaMETPUYCCKH 3aJaHHBIX
6 | IIpomssomnas GyHKUMY. |PYHKIUM.
N3ydenune marepualia, pelieHue 3a1ay.
Hccnenoanue GyHKIMIA U TOCTPOCHUE TPAPUKOB.
[Tpunoxenus
7 o N3yuenue marepuaia, pelieHue 3anad.
MPOU3BOIHOM.
8 ®dynkiun Heckonbkux  |[Auddepenunposanne GyHKINA HECKOIBKUX NEPEMEHHBIX.
HepEMEHHBIX. N3ydenune marepuaiia, pemieHue 3aaay.
11 3amauu auHeiiHoro  |PelieHue 3a1ayu JIMHEWHOrO IPOrPaMMUPOBAHUS.
nporpamMmupoBanus. |3ydeHue Matepuaia, pemeHue 3a1aq.
12 HeomnpeneneHnplii Boluncnenne HeonpeaeIeHHbIX HHTErPajoB.
UHTETPAJL N3ydenune marepuaiia, peuieHue 3aaay.
0 . Brraucnenue muomaaeii miockux Guryp, JJIMH AyT, 00beMOB Tell BpallleHusl.
I JICHHBII
13 peaeie N3ydenune marepualia, pemieHue 3aaay.
HWHTETpall.
HNuddepenumanpupie  |Pemenue auddepeHnnanbHbIX ypaBHEHUH IEPBOroO MOPSIIKA.
14 ypaBHeHus nieporo  |M3ydeHue maTepuaina, peleHue 3aaau.
MOPSIAKA.
Huddepenunansusie  |Pemenne auddepeHnnanbHbIX YpaBHEHHUS BTOPOTO MOPSAIKa.
15 ypaBHeHUs BoiciiuX  |M3yueHue marepuana, perieHue 3aaad.
MOPSIKOB.
Psaner.
16 Psnpl.
N3ydenune marepuaiia, pelieHue 3a1ay.
19 | ¢ . 5 Brruncnenue BeposiTHOCTEHN ciTydallHbIX COOBITH.
JLyHauHbIC COOBITHA. N3ydenune marepuaiia, pelieHue 3a1ay.
OnpeneneHue 3akOoHa  pacHpelielieHHss W BBIYUCIEHHWE  YHCJIOBBIX
20 | Cnyuaiinple BEIUUUHEL. |XQPAKTEPUCTUK CIyYalHBIX BETHYHH.

N3ydenune marepuaia, pemieHue 3aaay.
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DJIEMEHTEI
MaTeMaTUYECKON
CTATUCTUKH.

O0paboTka CTATUCTHYECKUX TaHHBIX.
W3yuenne maTepuaia, BHIIOJHEHUE HHIMBHUIYaTIbHOTO 33/1aHUSI.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

IIporpaMMoOil TUCUMIUIMHBI IIPEAYCMOTPEHO IIPOBEACHUE JICKIMOHHBIX 3aHATUH, HA KOTOPBIX NAETCsA
OCHOBHOM CHCTEeMAaTU3HpPOBAaHHBIM MaTepuall, MPAKTUYECKUX 3aHATUH, MPEaNoyiaralolnux 3aKperieHue
M3YYCHHOTO Marepuaiia U (OpMUPOBaHHE Yy OOYYAIOIIUXCS HEOOXOIUMBIX 3HAHWMA, YMEHUH W HABBIKOB, U
caMmocCTosITeNIbHasl paboTa 00y4aroIIUXCsl.

B 00BEM camocToATeNbHOM pabOThI M0 TUCIUILIMHE BKIFOYACTCS:

- U3y4YEeHHE TEOPETUUECKIX BOIPOCOB 110 BCEM T€MaM JUCIUILINHBL,

- IOJITOTOBKA K MPAKTUYECKUM 3aHSATHIM;

- pellieHre MHAUBUIYATbHBIX 3aJaHU KOHTPOJIBHOU PabOTHI IO TEMaM, U3y4aeMbIM B CEMECTPE;

- IOJATOTOBKA K 3a4€ETYy;

- IOAATOTOBKA K 9K3aMEHY.

[Ipy MOArOTOBKE K TMPAKTHUECKUM 3aHATHSAM B PaMKaxX CaMOCTOATENBHON pPabOThHI MO H3YYCHHIO
JUCHUILTAHBI 00y4aromuMcsi HE00X0MMO:

- TIOBTOPHUTDH 3aKOHCIIEKTHPOBAHHBIM HA JIEKIMOHHOM 3aHATHU MaTe€pHal U JOMOJIHHUTH €ro C Y4ETOM
PEKOMEH/I0BAaHHOM IO IaHHOM TeMe JINTePaTyphl;

- TpU CaMOCTOSTEIBHOM HW3YUYEHHUH TEOPETUYECKOH TEeMbl cJenaThb KOHCIEKT, HCIOIb3Ys
pekomenoBannble B PI1J[ ncrounukuy;

- BBITIOJIHUTH TMPAKTHYECKUE 3a/IaHHS B PAMKaX U3y4aeMOi TEMBI;

- BBINIOJIHUTH UH/IMBUTyaJIbHBIC 3a/JaHUSI KOHTPOJILHOM pabOThI B paMKax U3y4aeMOil TEMBI;

- IOJITOTOBUTHCS K MPOMEKYTOUHOM aTTECTAIIH.

Y4eOHBIM MJIaHOM MPEAyCMOTPEHBbl KOHTpPOJIbHbIE paboThl B 1, 2 U 3 cemecTpe, BKIIOYAOIINE
WH/IMBUyAJIbHBIC 33JJaHUS 110 BCEM TeMaM JTUCIHILINHEI, H3y4aeMbIM B CEMECTpE.

KypcoBbie npoekTsl (paboThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7. OneHOYHbIE MaTepHAJbl ISl MPOBEAEHUS TEKYIIEero KOHTPOJISA YCIEeBAEMOCTH W MPOMEXKYTOYHOMI
arTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOIYJII0)
7.1. IlepeyeHb KOMIETEHIMI ¢ yKa3aHUEM 3TAIlOB UX (YOPMHUPOBAHMS B IPOLIECCE OCBOCHUS AUCLMITIINHBI

Konx n HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MHJUKATOpa KOHTPOIUPYEMOI

/1 (Momyms) KOMITETEHIHH cpencTaa

NuauBunyanbHbIe
1 |JIuneiinas anre6pa. VK-2.1, VK-2.3, VK-2.4  [3amaHuss ~ KOHTPOJIbHOM
paboTel Nel 1o Teme.

NuauBunyanbHble
2 |BexTopHas anreOpa. VK-2.1, VK-2.3, VK-2.4  [3amaHuss ~ KOHTPOJIBbHOM
pabotsl Nel 1o Teme.

NunuBuayanbHbie
3 |AnanuTudeckas TeOMETpHs Ha MIIOCKOCTH. VK-2.1, YK-2.3, YK-2.4 3a/IaHisl  KOHTPOJIbHOM

pabotel Nel 1o Teme.

WHuBuayansHble
4 |AHanuTHyeckas reOMETpHs B IPOCTPAHCTBE. VK-2.1, VK-2.3, VK-2.4  [3aganums  KOHTPOJILHOM

pa6oTel Nel o Teme.

WnpuBuayanbHble
5 |®yHKUMM OJTHON MEPEMEHHOM. VK-2.1, VK-2.3, VK-2.4  [3aganus  KOHTPOJILHOM
pa6oTel Nel o Teme.

WunuBuyansHbe
6 |[IpousBoanas ¢pyHKIUU. YK-2.1, YK-2.3 3aJaHisT ~ KOHTPOJBHOM
pa6oTel Nel o Teme.

WnpuBuyanbHble
7 |IIpunoxxeHus: IpOU3BOJHOM. VK-2.1, VK-2.3, YK-2.4  [3aganus  KOHTPOJILHOM
pa6oTel Nel o Teme.

WnpuBuyanbHble
8 |DyHKIMH HECKOIBKUX NIEPEMEHHBIX. VK-2.1, VK-2.3, YK-2.4  [3aganus  KOHTPOJILHOM
pa6oTsl Nel o Teme.




Wnas xonTakTHas padora.

YK-2.1, YK-2.3, YK-2.4

10 |Dk3amen. VK-2.1, YK-2.3, YK-2.4
NupuBunyanbHble

11 (3apgaun ITMHEMHOrO MPOTPAMMHUPOBAHUS. VK-2.1, VK-2.3, VK-2.4  [3aganus  KOHTPOJILHOM
pabotsl Ne2 1mo Teme.
NuauBunyanbHble

12 [HeomnpeneneHHblli HHTETPAI. VK-2.1, VK-2.3, YK-2.4  |3amanust ~ KOHTPOJIbHOMU
pabotsl Ne2 1mo Teme.
NupuBunyanbHble

13 |[OnpenenenHbrit HHTETpA. VK-2.1, VK-2.3, YK-2.4  |3amanust ~ KOHTPOJIbHOMU
pabotsl Ne2 1mo Teme.
NHnuBuayanpHbIC

14 fg‘i‘f{geﬂumﬂmm YPABHEHIDL - TICPBOTON  y0 1, VK-2.3, VK-2.4  |sanamus  koHTpomsHoii

p ) paboTel Ne2 110 TeMe.

NHnuBuayanbHbIC

15 ﬁlgq;q)ig zHHHaHBHHe YPABHCHHA — BBICIIHX VK-2.1, YK-2.3, YK-2.4 3aJaHus KOHTPOJIbHOM

PALKOB. pabotel No2 110 Teme.

NHnuBuyanbHbIC

16 |Psansrl VK-2.1, YK-2.3, YK-2.4 3alaHusl  KOHTPOJIBHOM
pabotel No2 110 Teme.

17 [Wnas xoHnTakTHas pabora. VK-2.1, YK-2.3, YK-2.4

18 (3auer. VK-2.1, YK-2.3, VK-2.4
NuauBunyanbHble

19 |Cnyuaiinbie cOOBITHSI. VK-2.1, YK-2.3, VK-2.4 3aJlaHds  KOHTPOJIBHOM
paboThl Ne3 110 TeMe.
NuauBunyanbHbIe

20 [CiydvaiiHble BETMIHHBI. VK-2.1, YK-2.3, VK-2.4 3aaHus KOHTPOJIbHOM
pabotsl Ne3 1o Teme.
NuauBunyanbHble

21 |DnemeHTHI MaTEMAaTHYECKOI CTATUCTHUKH. VK-2.1, YK-2.3, VK-2.4 3aJaHusd KOHTPOJIBHOU
pabotsl Ne3 1o Teme.

22 |WHas koHTakTHas padorTa. VK-2.1, YK-2.3, VK-2.4

23 |Dk3amMeH. VK-2.1, VK-2.3, VK-2.4

7.2. TUMoOBbIe KOHTPOJIbHBIE 3a/IaHUS UM UHBIE MaTepPHaJIbl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOAUMBIE
JUIS OLICHKH 3HAHUI, yMEHHM ¥ HaBBIKOB M (WJIN) OMBITAa MPO(eCcCHOHAIBHON eATENbHOCTH, XapaKTEPU3YIOIINX
sTansl GopMUPOBAHMS KOMIETEHIIUH B IPOIIECCE OCBOCHUS AUCIUTIINHBI
WunuBuayanbHble 3afaHus KOHTPOJBHBIX PAa0bOT pa3MelleHbl B Kypce
CTyneHTOB HampasieHus "Dxonomuka" https://moodle.spbgasu.ru/course/view.php?id=1358
WNunuBuayanbHble 3a7jaHns KOHTPOJIbHOHM paboTsl Ne 1 o Temam pasmertiensl B [Ipunoxenun.
WuauBuayanbHble 3a1aHUSI KOHTPOJIbHOU padoTsl Ne 2 1o Temam pasmenieHsl B [Ipunoxenun.
WunuBuayanbHble 3a7jaHus KOHTPOJIbHOHM paboTs! Ne 3 o TemaM pasmertiensl B [Ipunoxenun.

Moodle: Marematuka mis

7.3. Cucrema OLEHUBAHUS PE3yJIbTaTOB OOY4YEHMs] MO AUCHUILIMHE (MOIYJIO) NMPHU NPOBENECHUU TEKYIIETOo
KOHTPOJISl YCIIEBAEMOCTHU




OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIHHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3YsI HAYYHbIE IOCTHIKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS TSl BHIOOpA METOIMKY BBITTOJHEHHS 3aJJaHUA;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHUE OCHOBHOM U JIOMIOJIHUTEIBHOM JIUTEPATYPhl, PEKOMEHI0BaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YeT HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTHYECKH M JIOTHYECKH MTPABHILHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOsATEJIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSIX, YIaCTUE B IPYNIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEeHUH




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIB30BAHNE HAYYHON TEPMHUHOJIOTUHN, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM yUEOHON NUCLUILIMHBI, YMEHUE €TI0 UCIIO0Ib30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBII YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHHS MUCbMEHHON pabOThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
oOyyaromuxcs, HeoOXOAUMbIE /ISl OLIEHKU 3HaHWUM, YMEHUH M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckue BONPOCH Il IPOBEIEHUS TPOMEXYTOUHOM aTTecTalluy 00yJaroINXCsl

Dx3ameH -1 cemecTp (YCTHO).

KoHTponbHbIE BONIPOCH! 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTallUu:

1. ®ynaknus ogHoro apryMmenta. OcHOBHBIE d5ieMeHTapHble QyHkiuu. Yucno e. CioxxkHas u oOpaTHas
GbyHKIHS.

2. beckoHne4yHO Maible 1 0€CKOHEUHO OoJblue (PYHKIIMHM U UX CBOMCTBA.

3. Ilpenen ¢yukuuu, asa ompeneneHus. OCHOBHblE TeopeMbl o mpenenax ¢yakmuu. Ilpusznaku
CYILIECTBOBAHMS IpeIea.

4. HenpepsiBHOCTh (DyHKIIMM, JBa omnpenesneHus. CBoiicTBa (yHKUIUN, HENPEPHIBHBIX B 3aMKHYTOM
MIPOMEXKYTKE.

5. CpaBHeHue OECKOHEYHO MaJIbIX BEIWYHMH. 3aMedarelbHble Ipejenbl. BolpaxeHue uducia yepes
mpenen.

6. Onpenenenue nmpousBoaHoN. Ee reomerpruueckuii u puznyeckuii cMpIcibl. YpaBHEHHE KacaTelbHON
Y HOpMAJIH K IJIOCKOU KpuBOil. Teopema 0 Heo0XoquMOM ycioBuM auddepeHnupyeMoctu GyHKIUH.

7. OcHoBHBIE npaBmiia AuddepeHnpoBaHusl.

8. Ilpon3BoaHbIe CII0XKHOMN, 00paTHON U MapaMeTPUUECKU 3aJaHHOW (QyHKIUH.

9. Ilpou3BoHBIE OT CTENEHHOM, OKa3aTeIbHON U TorapupmMuyeckoit GyHKIN.




10. ITpou3BogHBIE OT TPUTOHOMETPUUECKUX U OOPATHBIX TPUTOHOMETPUUECKUX (DYHKITHIA.

11. Teopema @epma.

12. Teopema Posnnsa. Ee reomerpuueckuit cmbicia. CrieicTBue.

13. Teopema Jlarpanxa.

14. Teopema Komm.

15. PaznuuHble BUJIbI HEOIPEAEIIEHHOCTEW U MX PACKPBITHE C TOMOLIbIO IIpaBuiia Jlonurais.

16. Heo6xoaumble U IOCTATOUHbIE YCIOBUS MOHOTOHHOCTH (DYHKIIHH.

17. Dxcrpemymbl ¢yHkuuu. Heobxomumoe yCloBHE CYIIECTBOBAHHS OSKCTpeMyMa (YHKIIHU.
JlocTaTo4HbIC YCIOBH MAX U MIN GYHKIMKA OJJHOTO apryMEHTA.

18. BrimyksiocTh U BOrHYTOCTh KpuBOM. Touku meperuda. MccnenoBanue QpyHKIIMN Ha 3KCTPEMYM C
MMOMOIIBI0 BTOPOI TPOU3BOTHOM.

19. AcuMnTOTHI.

20. Inddepenmman Gyakmuu. MuBapuantHOCTh opMbl nuddepernuana. JuddepeHman IIuHbI yTH
IJTIOCKOW KPUBOM.

21. ®OyHKOMSA HECKOJbKHX MepeMeHHbIX. OOyacTh ee omnpeaeneHus B N-MepHOM EBKimmoBoM
MPOCTPAHCTBE M CIOCOOBI 3amaHus. [eomerpuueckas TpakToBka. I[Ipenen M HENPEephIBHOCTh (YHKIHH
HECKOJIbKUX MEPEMEHHBIX.

22. YacTHbIe MPOM3BOIHBIE (YHKIIMU HECKOJIBKHUX nepeMeHHbIX. YactHeie nuddepennnanst. TloaHbri
muddepenmmar.

23. Ilpou3BoaHasi 10 HANpaBICHUIO U €€ CBSI3b C IPAAMEHTOM (QYHKUMH. YacTHble IPOU3BOJHBIC
(GYHKIIMN HECKOJBKUX MEPEMEHHBIX KaK MIPOU3BOIHBIC 10 HAMPABICHUIO KOOPIWHATHBIX OCEH.

24. CnoxxHasi pyHKIUS HECKOJIbKHX TIEPEMEHHBIX U €€ MMPOU3BOIHBIC - YACTHAS U TTOJIHAS.

25. VYpaBHeHHE KacaTelbHOH IJIOCKOCTH M HOPMAald K MOBEpXHOCTH. ['eoMeTpuueckas TpaKTOBKa
nosHoro auddepennmnana GyHKIUN IBYX NEPEMEHHBIX.

26. IIpon3BogHbBIE BBICIIUX MOPAIKOB. DKCTPEMYMbI (PYHKIIMH HECKOJIbKUX ITEPEMEHHBIX.

27. Heobxommmoe yciioBue SKcTpeMyMma (GYHKIIMU HECKOJIbKUX TEpPeMEHHbIX. Hawmboibmiee u
HauMeEHbIIIee 3HaYeHUS PYHKIIMH HECKOIbKUX IEPEMEHHBIX.

28. JlocTaTo4HbIE YCIOBHS SKCTPEMYMOB (DYHKIIMM HECKOJIBKUX ITEPEMEHHBIX.

3auer - 2 ceMecTp (cobecenoBaHue).
KoHTponbHbIE BONIPOCHI 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu:
. IlepBooOpazHas 1 HeonpeeNEHHbIH HHTErpall, CBONCTBA.
. 3aMeHa epeMEHHO! B HEOIpeIeIEHHOM UHTErpale.
. IHTErpupoBanne no 4acTsM B HEONPEACIEHHOM UHTErpase.
. UnTerpupoBanne npocTenimmx IpoOHO-paliiOHaIbHBIX (PYHKINH.
. IHTerpupoBanne HEKOTOPBIX HPPALUOHAIIBHBIX BBIPAXEHUN. TPUTrOHOMETPUYECKUE TTOJCTAHOBKH.
. OnpenieneHHbIN UHTETpAJl: ONpeiesieHIe, CBOMCTBA. ['eoMeTprueckuii CMbICIT.
. IaTerpan ¢ nepeMeHHbIM BEPXHUM IIPENIeNIoM U ero 1uddepeHIupoBaHue.
. ®opmyna Hrrorona-Jleitbnua.
. 3aMeHa IEPEMEHHOM B ONIPENEIEHHOM UHTETpaIE.
10. laTerpupoBaHue 1o 4acTsM B OIpeeIEHHOM HHTETpale.
11. UnTerpupoBanue YeTHBIX U HEYETHBIX (PYHKLIUH Ha CAMMETPUYHOM HHTEPBAJIE.
12. T'eomeTpuyeckue MNPHIOKEHUS OINPENEIEHHBIX HHTETPaOB: BBIYMCICHHE IUIOMIAIN IJIOCKON
¢burypsi.
13. HecobcTBeHHBIE HHTETPATIBI.
14. Iuddepennmanbable ypaBHEHH ¢ Pa3IeIIONIUMHICS IEPEMEHHBIMH.
15. OnHopoanble nudepeHuanbHbIe YpaBHEHHS IEPBOTO MOPSAKa.
16. Jlunelinsle nuddepeHnnanpHble ypaBHEHUs IEPBOTO MopsiaKa. Y paBHeHUs bepHymu.
17. Juddepennuanbabie ypaBHEHHsI BTOPOTO MOPSIKA, JOMYCKAIOIINE MOHMKEHNE TIOpSAAKa.
18. Jluneiinsle omHOpOAHBbIE AM(QepeHInanbHbIe ypaBHEHHUsS BTOPOrO TMOPSJIKA C IMOCTOSHHBIMH
kod(ppurmentamu. CBOMCTBa HX pelICHUI. XapakTepucTHieckoe ypaBHeHne. CTPyKTypa 001Iero penieHusl.
19. Jluneitnble HeogHOpOAHBbIE nuddepeHnalbHbIe YpaBHEHUSI BTOPOTO IMOPSAIKA C MOCTOSHHBIMU
K03 dULIMEeHTaMH U CIIeNUaIbHOM MpaBoi yacThio. KOHCTpyKIMS 4acTHOTO U 00111ero

O 001N DN b W~



peLIeHU HEOJHOPOAHOTO YPaBHEHMS.

20. Jluneiinble nudgepeHaabHbple YpaBHEHUSI BTOPOro MOPSAKA: METOJ BapHallMy MPOU3BOJIBHBIX
MOCTOSIHHBIX.

21. Mertoapl pemieHus 3a1a4y JUHEHHOIO0 IPOrpaMMUpPOBaHUS.

22. Ywucnossle psiabl. [Ipr3Haku CXOAMMOCTH YMCIOBBIX PAJIOB.

23.  Crenennsie paasl. O01aCTh CXOTUMOCTH CTEIIEHHOTO Psia.

DKk3ameH - 3 cemecTp (YCTHO).
KoHTpoibHBIE BOIPOCHI IJIsl TPOBEACHHSI POMEKYTOYHON aTTeCTaIUU:

1. Dnementsl koMOuHaTopuku. [lepecTaHoBKH, pa3MenieHUs W codeTaHus. CiydailHble COOBITHS,
neiictBust ¢ HUMU. IlonHast rpynna coObITUI.

2. Yacrora 1 BepoATHOCTh nosiBieHus coObiTus. Knaccuueckoe onpenenenne BepositHocTH. CBoiicTBa
BEPOSITHOCTH.

. TeopeMbl c10’keHUS BEPOSITHOCTEH.

. TeopeMbl yMHOXEHHS BEPOSTHOCTEW. Y CIIOBHAsI BEPOATHOCT.

. ®opmyia MOJIHOW BEPOSATHOCTH.

. ®opmyna baiieca.

. [ToBTOpHBIE UcnbITanust. Popmyna bepHymm.

. IloBTopHbIEe HcibITaHusA. JIOKaJIbHAs M MHTETpabHas TeopemMbl Jlaraca.
. [ToBrOopHBIe UcnbiTanus. @opmyna Ilyaccona.

10. JluckperHble ciydvailHble BenauuuHbl. [lonmuron pacnpeneneHuss BeposTHOCTEM. DOyHKIUA
pacnpezeseHus: BEpOATHOCTEN U €€ CBONCTBA.

11. [JuckperHble ciaydailHble BEJIWYMHBI. YUHWCIOBBIE XapPaKTEPUCTUKH JUCKPETHON CiydallHOM
BEJIMNYHHBI.

12. BuHOMMaNIBHBIN 3aKOH paclpeaeacHus BeposiTHocTel. UNCIIoBbIE XapaKTEPUCTHKHU.

13. I'eomeTpuueckuii 3aKoH pacnpezeseHus. YucioBble XapaKTepUCTHKU.

14. Pactnipenenenue BeposiTHOcTelN 110 3akoHy [lyaccoHa. UncaoBble XapaKTEpUCTUKH.

15. HenpepbiBHble ciyyailHble BenuuuHbl. MHTerpanbHas u  nuddepeHuuanbHas — (QyHKIUH
pacrpeiesieHns: BEpOSITHOCTEM, MX CBOMCTBA.

16. HenpepbiBHBIE ci1y4yaiiHbIe BETUUNHBL. YHCIOBBIE XapAKTEPUCTUKH.

17. PaBHOMEpHBII 3aKOH pactpeieieHns. YucIoBble XapaKTEPUCTUKHU.

18. Iloka3aTenbHbII 3aKOH pacnpeesieHus. YUCIoBbIe XapaKTEPUCTHKH.

19. HopmanbHblIii 3aK0H pacnpenenenus. YucnoBble xapakTepucTuku. [IpaBuno Tpéx curm.

20. 3akoH pacnpenesIeHUsl BEpOATHOCTEN JUCKPETHOM JBYMEPHOMU CIlydaliHON Beln4MHbI. besycnoBHble
3aKOHBI PacpeIeIeHUs BEPOATHOCTEN. be3yClI0BHBIE YMCIIOBBIE XapaKTEPUCTUKH: MATEMATHYECKUE 0KUAAHMS,
JUCIIEPCUH, CPEHUE KBAIPATUYECKUE OTKIOHCHHUS.

21. VYcnoBHbBIE 3aKOHBI COCTABIJIAIOIIMX TUCKPETHOW JIBYMEPHOH CiIy4yailHOW BENMYUHBL. Y CIIOBHBIE
MaTE€MaTUYECKUE OKUIAHUS.

22. KoappuimeHT koBapuaiu JMCKPETHON ABYMEPHON CIly4aiiHOM BEJIMYMHBI, €r0 CBOWCTBA.

23. KoadpdunueHTt Koppensiuuu AUCKPETHON BYMEPHOM ciydaifHON BEJIMYMHBI, €r0 CBOMCTBA.

24. JluneliHas KOppenalys JByMEPHOU Cl1y4JailHON BEIMUYUHBL. Y paBHEHUS MIPSIMBIX PErpeccuil.

25. 3ajmaun MaTeMaTU4YecKOM CTaTUCTHKH. ['eHepajbHas COBOKYMHOCTh M BbIOOpKa. Meronbl cOopa
CTaTUCTUYECKUX JTAHHBIX.

26. IlonuroH u rucTorpaMMa OTHOCUTEIIBHBIX 4aCTOT.

27. Dvmnupudeckas GyHKIHS pacrpeesieHns], €€ CBONCTBA.

28. BapuanMoHHBII psijl, YMCIOBbIE XapaKTEPUCTHUKU BBIOOPKH: BBIOOPOYHAs CPEIHssS, BHIOOpOUHAs
Jucrepcusi ¥ BBIOOPOUHOE Cpe/iHee KBaIpaTUueCcKOoe OTKJIOHEHHE MO CIPYIIUPOBAHHBIM JaHHbBIM.

29. YucnoBble XapaKTEPUCTUKH MAJIOUMCIEHHOW BBIOOPKM: BBIOOpPOYHAs CpeAHss, BBIOOpOYHAS
Jucrepcust U BBIOOPOUHOE Cpe/iHee KBalpaTUuecKOoe OTKIIOHEHHUE.

30. OueHka MaTeMaTUYECKOr0 OXKHUIAHNS U JUCIIEPCUH I€HEPATLHON COBOKYNHOCTH. HecMeneHHoCTb,
3(PEKTUBHOCTD U COCTOSITEIBHOCTD OIIEHKH.

31. TodeuHble OLEHKM MApaMETPOB pACIpEAcieHUs B TOM CiIy4ae, €ClIu IO BUAY TI'MCTOIPaMMBI
MpeJIoiaraeTcs, Yo ciiydaifHasi BeJIMUrHa paciipesiesieHa 1o HOpMaJlbHOMY (paBHOMEPHOMY,
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MOKa3aTeIbHOMY) 3aKOHY.

32. Craructuueckas npoBepka runore3sl. OCHOBHAS M ajJbTepHATUBHAS TUIIOTE3bl. OMIMOKK MEPBOro U
BTOPOT'O POJOB.

33. CratucTuueckas IpoBepKa T'HIIOTE3bl O BUJE paclpeaencHus: Kpurepuil coryacus [Tupcona.

34. Cratuctuueckasl IpoBepKa IMIOTe3bl O BUJE pacipeneneHus: kputepuil cornacus Konmoroposa.

35. VHTepBaiibHblE OLIEHKU: JOBEPUTENbHBIA HHTEpBaJl, YPOBEHb 3HAUMMOCTH. JlO-BEpUTENIBHBII
MHTEPBAJI AJI IapaMeTPOB HOPMaJIbHOTO PaCIpPECIICHUS.

36. BeiOopounbiii ko3pduimerT koppensiuu. [IpoBepka TUIOTE3b O 3HAYUMOCTH KOX(PUITUEHTA
KOPPEJISILIHHN.

37. IlpsiMble pErpeccuu 1o CrpyIIupOBAHHBIM IaHHBIM.

7.4.2. [IpakTryeckue 3aJanus 1J1s POBEICHHS TPOMEKYTOUHOM aTTeCTaK 00yJaroIInuXCst
Pa3HoypoBHEBbIE 3a1aHUs U1 IPOBEICHUS IPOMEKYTOYHON aTTeCTallMK pa3MelleHsl B [IpunoxeHnn.

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThl (poeKTa) (MIPH HATUINHN)
KypcoBbie paboThl (IpOEKThI) yU€OHBIM IUIAHOM HE NPEAYCMOTPEHBI.

7.5. Metoauyeckue MaTrepHalbl, ONpPEAESIoNue MPoLeyphbl OLIEHUBaHWs 3HAaHUM, YMEHUN, HAaBBIKOB U (WJIN)
OIbITa NIPO(PECCUOHATBHOMN IEATETbHOCTH, XapaKTepU3YIOLUe 3Tarbl POPMUPOBAHUS KOMIIETCHLIUN

[Iponienypa mnpoBeaeHHsT MPOMEXYTOUYHOM aTTecTallud M TEKYLIEro KOHTPOJs YCIIEBAEMOCTH
peraaMeHTHpYyeTCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, OIPEENISIIOIIUM MOPSIOK OPraHu3alliy U MPOBEIECHUS
TEKYILEro KOHTPOJI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.

[Tpouenypa oueHuBaHus (POPMHUPOBAHUS KOMIETEHLMH IpU MIPOBEACHUH TEKYLIEr0 KOHTPOJIS
npuBeAcHa B 1. 7.2.

TunoBble KOHTPOJIbHBIE 3a/IaHUS WM HHBIE MAaTEPUaJIbl TEKYILETO0 KOHTPOJIS MPUBEIEHBI B 1. 7.3.

HTorom u3ydeHus TUCHMILIMHBI B 1 cemecTpe sBIIsSIeTCs 9K3aMeH. DK3aMeH ITPOBOIUTCS [0 PACHUCAHUIO
ceccud. Popma MpoBEEHUS 3aHATUS — yCTHas. B 3K3aMeHalMOHHBIN OWJIET BKIIIOUEHO J[BA TEOPETUYECKUX
BOIpOCA M NMPAKTHUECKOE 3aJ]aHNe, COOTBETCTBYIOIIEE COJEPKAHNIO (POPMUPYEMBIX KOMITETEHIIHH.

J171s MOATOTOBKM 110 3K3aMEHAIMOHHOMY OMIIETY OTBOIUTCS 45 MUHYT.

HTorom n3y4yeHus! TUCLUUIUIMHBI BO 2 CEMECTPE SABIJIAETCS 3a4eT. 3a4eT IMPOBOJUTCS Ha MOCIEIHEM 10
pPacHUCaHUIO MPAKTUYECKOM 3aHSITHM B CEMECTPE M BBICTABJISETCS IO pe3yibTaTaM TEKYIIeH ycreBaeMOCTU
00y4aroIerocst B CEMeCTpe.

Jlns oOyuaromuxcsi, He aTTECTOBaHHBIX B TEUEHHE CEMECTpPa, IPOBOJUTCS YCTHOE coOece10BaHue.

HTorom n3ydeHust JUCHMILIMHEL B 3 CEMECTPE SIBIISIETCA IK3aMEH. JK3aMEH ITPOBOIAUTCS 110 PACIIMCAHUIO
ceccur. Popma MpoBeEeHUsI 3aHATUS — yCTHas. B K3aMeHalMOHHBIN OWJIET BKIIIOUEHO JBAa TEOPETUYECKUX
BOIpOCA M NMPAKTHUECKOE 3aJ]aHNe, COOTBETCTBYIOIIEE COAECPIKAHUIO (POPMHUPYEMBIX KOMITETEHIIUH.

J171s MOATOTOBKM 110 3K3aMEHAIMOHHOMY OHIIETY OTBOIUTCS 45 MUHYT.

7.6. Kpurepuu onieHHBaHusI CQOPMUPOBAHHOCTH KOMIETEHIIMH MTPH MPOBEIEHUHU POMEXKYTOUHON aTTECTALlUU

YDOBCHB OCBOCHUS M OLICHKA

Kperepus OueHka OueHka
«HEYJIOBJICTBOPUTEIIb | «yIOBICTBOPUTENBH | OLiEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3aYTEHO




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJIaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuaa. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnpiThiBaeT JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3a1ad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOPOIIO0Y»/«3a4TEHOY» BBICTABIISETCS, €CIIU CpeHee apuMeTUIecKoe HaXOAUTCS B HHTEPBAIS
oT 3,5 mo 4,4.

OreHKa «yIOBIETBOPUTEIHHOY/ «3aUTEHOY BBICTABISETCS, €CIU CpeqHee apuMeTHIecKoe HaXOUTCs B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue QU CIMIUIUHBI (MO1YJIA)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

. KonuuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
n/m y4eOHO-METOIUYECKOU TUTepaTyphl DK3CMILIIDOB/SJICKTD
oHHbIN ajipec DBC
OcHoBHasi JuTEpPaTypa
TaTaEHHKOB O. B., buprokona JI. I'., CarutoB P. B., Jluneitnasa anre6pavn https://urait.ru/bcode/
1 |numeitnoe nporpammupoBanue. Ilpaktukym, MockBa: M3nmarensctBo HOpaidr,
2019 437932
9 Kpacc M. C., UynpeiHoB b. I1., MatemaTtrka B skoHOMHKe: MaTemaTudeckue| https://urait.ru/bcode/
MeToabl U Mojienu, MockBa: M3natensctBo FOpaiit, 2019 426162
3 |[Tamuit U. A., JIunelinoe nporpammupoBanne, Mocka: FOpaiit, 2020 httpS://Z;&gS;l(J)/bCOdE/
JlonoJIHUTeIbHAS JTUTEpaTypa
1 MopozoBa JI. E., CmupnoBa B. b., Tpeckyno A. JI., ®&goposa M. IO., 9bC
Onpenenennsiii narerpan, CI16., 2011
2 bammakosa U. b., Kopabnesa U. U., [Ipacauxosa C. C., Teopus BeposiTHOCTEI, 9bC
CII6., 2016
3 CmupuoBa B. b., Moposzoa JI. E., EpmoB E. K., OObIkHOBEHHBIE 9bC
muddepenimansasle ypasaenus, CI16., 2010
4 Kapawmsn A. A., [IpokodseBa C. U., Ananutnyeckas reoMeTpHs Ha MIOCKOCTH, 9BbC
CII6., 2001
5 Kpemep H. L., Teopus BepoATHOCTEH M MareMaTHyecKas CTaTHCTHKaA, M.: 9bC
IOHUTH, 2007
6 ITucemennsiit [. T., KoHCIIEKT KM MO BBICIIEH MAaTEMATHKE: MOJHBIA KypC, 9bC
M.: Aiipuc-ipecc, 2007
7 I'mypman B. E., PyKoBOACTBO K pELIEHHUIO 33734 110 TEOPUU BEPOSATHOCTEH U 9BbC
MaTeMaTUYeCKOH craTucTuke, M.: Beicir. mk., 1979
8 Kapakasessn C. A., ITak D. E., ConoBeeBa O. B., [uddepenumansaoe 9BbC
ncuucienre Gyukuuu oaHoi nepemennou, CII16., 2015
9 Kpemep H. 111, Beicinas maTtemaTtuka ajasi 3KOHOMUCTOB, M.: banku u 6upxu, 9BC
1997
Byrpos . C., Huxonsckuit C. M., [luddepeHunanbHoe M HHTETrpagbHOE 9BbC
10
ucuucienne, M.: Hayka, 1934
11 Kpaconenxko I'. B., CBanunze H. B., Slkynuna I'. B., AHanuTnueckas reomeTpus. 9bC
Bexropnas anredpa. Teopus npenenos, C110., 2014
12 I'mypman B. E., Teopust BeposiTHOCTEl M MaTemaThyeckash CTaTUCTUKA, M.: 9BC
Bricmr. mk., 1977
13 [Mopozoga JI. E., Cmupnosa B. b., Bexropnas anre6pa, CII6., 2014 9bC
bammvakoa U. b., Kopabnesa . ., [lpacaukoBa C. C., Maremarudeckas 9BbC
14
cratuctuka, CI16., 2017
15 |Mopo3sosa JI. E., ITonsaxosa O. P., Jluneitnas anre6pa, CII6., 2014 9bC
16 Byrpos . C., Hukonbckuit C. M., DrneMeHTh JUHEHHOW anreOpsl H 9bC
agaymmTHdeckor reomerprun, M.: Hayka, 1988
Kapakazpstn C. A., ConoBeeBa O. B., HccrmenoBanme GyHKIHM OIHOM 9bC
17 .
nepemennoi, CI16., 2016
18 Kpemep H. III., Briciias matemaTtuka [uisi S5KOHOMHUCTOB. [Ipaktukym, M.: 9bC
FOHUTH, 2007
19 [Cmmpnosa B. b., Mopo3zoga JI. E., Heonpenenennsrit uarerpan, CII06., 2007 9bC
20 Cpanumze H. B., Sxynuna I'. B., luddepennmanbaoe ncuucienue B ciyyae 9BbC
(OYHKIIMN HECKONBKNX IepeMeHHbIX, CI10., 2016




21 Kapakaspsin C. A., ConoBeeBa O. B., Ilpenen u HempepbIBHOCTh (PYHKIIUH

oxuoro aprymenta, CI16., 2013 IbC

OO6yuaromuecs u3 yncia nHBaMHI0B 1 Jnil ¢ OB3 obecrieunBaroTcs me4yaTHHIMU | (UK ) SJIEKTPOHHBIMU
o0pa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/10POBBA.

8.2. Ilepeuenp pecypcoB HMH(OPMAIOHHO-TENEKOMMYHHUKAIMOHHON cetn «HTepHeT», HEOOXOOUMBIX JUIs
OCBOEHUS AMCLUUIIINHBI (MOYJIs)

HaumenoBanue pecypca cetu «AHTepHeT» DJIEKTPOHHBIN aapec pecypca
Marematuka s ctyaeHToB HanpasieHusa "OKOHOMKUKA" Eggis(j:/_/TBOSOSdIe.spbgasu.ru/course/VIGW.p
https://function-
Bunel 3a1a4 nuHEHOTO MPOrpaMMUPOBAHHUS X.ru/zadacha_lineinogo_programmirova
nija.html

https://mathprofi.com/knigi_i_kursy/file

YucaoBbIe U CTEICHHEIC PAObI S/ryady demopdf

8.3. Ilepeuens coBpeMeHHBIX MpOodeCCHOHATIBHBIX 0a3 TaHHBIX ¥ WH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HanmeHnoBanue DIIeKTPOHHBIN aJpec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbhbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

EnuHblil  2NIEKTPOHHBIM  pecypc  y4eOHO-METOJUYECKON JIUTepaTyphl

CIIeTACY www.spbgasu.ru

OenepanbHblii  00pa3oBarenbHBI mopTan "EnuHOoe OKHO JocTyma K

http://window.edu.ru
00pa3oBaTeILHBIM pecypcaM” P

DaeKTpOHHO-0MOIMoTeunas cucrema usaarenbersa ' IPRbooks” http://www.iprbookshop.ru/
DIeKTpOHHO-0MOIroTeuHas cucteMa uznarenscrsa "FOPAUT" https://www.biblio-online.ru/
DJIeKTPOHHO0-O0MOIHoTEUHas cucTeMa n3arenbersa "Jlans" https://e.lanbook.com/
DnexTpoHHas 6udnunoreka Upouc 64 n}g/)://ntb'Spbgasu'rU/IrbIS64r—p
Cucrema nucrannuonnoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/
HHTepHeT-TpeHAKEPHI B chepe 00pa3oBaHuUs http://www.i-exam. ru

8.4. IlepeueHb HMH(POPMAIIMOHHBIX TEXHOJOIMH, HCHOJb3YEMBIX MpPHU OCYIIECTBICHHH OOPa30BaTEIBbHOTO
mporecca IO JUCUUIUIMHE, BKIKOYas IEpeYeHb JIMIEH3HOHHOIO M CBOOOJHO  paclpoCTPaHsIEMOIo
IIPOrpaMMHOT0 00ecreueHust

Cnoco0 pacnpocTpaHeHus
HaumenoBanwue (JTUIICH3MOHHOE WK CBOOOJIHO
PACIPOCTPAHIEMOE)

Mathcad CyOJIMIIEH3UOHHOE
COrNIallleHHe Ha  HUCIOJb30BAHUE
MathCad Bepcus 15 npoaykroB  "PTC" ¢ OOO"Codt
Jlomxuctuk" morosop Ne20716/SPB9
2010 .

HoroBop Ne /132009689201 ot
18.12.2020r [IporpammHbIe
npoaykTsl MaiikpocodT, moroBop Ne
Microsoft Office 2016 1132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Microsoft Windows 10 Pro

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel MaitkpocodT, moroBop No
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MaTepuanbHO-TEXHUYECKOE 00€CIICUCHHE TUCITUTUTMHBI
CBejicHHs1 00 OCHAIIEHHOCTH YYEOHBIX ayIMTOPUI M MOMEIICHUH JIUIsl CAMOCTOSTEIBHOM paboThI

HanMeHnoBaHue y4eOHBIX ayTMTOPHI M TIOMEIIEHUN
JUTSL CAMOCTOSITEIIBHON pabOoThI

OcHaleHHOCTh 000pYJOBaHHEM M TEXHHYECKUMHU
CpeacTBaMu 00y4YeHuUs

YyeOnas aymautopuss I NPOBEACHUS  3aHATUH
JEKIIMOHHOTO  THUIA, KOMIUIEKT MYJIbTUMEIUUHOTO
000pyIOBaHUSA IepCOHATbHBIN KOMIIBIOTE
07. VYueOHbIE ayauTOpPHH JUISI  IIPOBEICHHS PYyA N (nep p
M MVYIBTUMEIUNHBIA IIPOEKT KpaH MO-CUCTEM
JICKIITUOHHEBIX 3aHATUH ¥ A POCKTOD, SKpaH, ay;lv o-cucre a),
JIOCKa, JKpaH, KOMILIEKT yaeOHOI Mebenu,
noakioueHue K kKommbtorepHor cetr  CIIGIACY,
BBIX0J B MHTEDHET
07. VYueOubie aymuropu i 1poBeneHus|KommiekT MYJIbTUMEAUHHOTO 00opyoBaHUs
MIPAKTUYECKUX 3aHATUH, KypCcOBOI0|(IIepCOHAIbHBIH KOMIIBIOTED, MYJIbTUMETUMHBIN

MPOEKTUPOBaHUSI (BBIMOJHEHHSI KYpPCOBBIX paboT),
IPYNNOBBIX M HMHAWBUIYaJbHBIX KOHCYJIbTAIHM,
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTecTaluu

MPOEKTOpP, SKpaH, ayauo-CUCTeMa), JOCKa, KOMILIEKT
yueOHOI MebenH, MOKIIF0OUYEeHUE K KOMITBIOTEPHON CeTH
CIIOI'ACY, Bbixon B MIHTEpHET

07. KoMIbroTepHbIN KJ1acc

Pabouue mecra ¢ [1IK (cTos1 KoMIbIOTEpHBIN, CUCTEMHBIN
0JIOK, MOHHMTOp, KJIaBHAaTypa, MbIIIb), CTOJ PabOYHi,
noakioueHue kK kKommbtorepHor cetrn  CIIGIACY,
BBIXOJ B Internet.

07. VYdeOHble ayauTOpUHM [JISI CAaMOCTOSTEIHHOMN
paboThI

ITomemenune TUISL CaMOCTOSITEIILHOU paboThI
(KOMIIBIOTEPHBIN KJ1acc):

ITIK-12 mr. (cucteMHBIN OJIOK, MOHUTOp, KJaBHaTypa,
MBIIIIB)  C  YCTAHOBJIEHHBIM  MYJIbTHMEIHIHBIM
o0opynoBaHueM (MPOEKTOp, DSKpaH, KOJOHKH) C
JocTynoM K ceTH «HTepHeT» n obecnedyeHrneM J10CcTymna
B DJIEKTPOHHYIO HH(OPMAIlMOHHO- 00pa30BaTENIbHYIO
cpeny CIIGI'ACY; ngocka MapkepHas; KOMILJIEKT

yueOHoi Mebenu Ha 12 mocaioYHbIX MECT.

Jns uaBanuos u un ¢ OB3 obecnieunBaroTcs criennaibHble YCIOBUS Ui MOTYYeHUs] 00pa30BaHUs B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATHBHO-TIPABOBBIX IOKYMEHTOB.




Pabouast mporpamma coctasieHa Ha ocHoBe ®I'OC BO - GakaiaBpuar 1o HanmpaBJICHHUIO MOATOTOBKH

38.03.10 JKunumiHoe XO3MHCTBO M KOMMYyHallbHash HH(ppacTpykrypa (mpukaz MwuHoOpHayku Poccum ot
07.07.2020 Ne 765).

[Iporpammy cocTaBuiI:
JIOIIEeHT, K.3.H. T.B. MenpImmkoBa

[Tporpamma oOCyxeHa 1 peKOMEHI0BaHa Ha 3aceqaHuu Kadeapsl MaTeMaTHKU
13.05.2021, nmpotokos Ne 8

3aBeayromuii kadenpoit K.¢.-M.H., noneHT I'.B. Axynuna

[Tporpamma o00peHa Ha 3acelaHuu Y4eOHO-METOAMYECKON KOMUCCUH (paKylbTeTa
10.06.2021, npoTtoxos Ne 10.

IIpencenarens YMK n.3.H.. nouenr I'.®. TokyHoBa
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