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1. Heau 1 3a1a4n 0CBOEHUS TUCHUILUIUHBI (MO1YJIs1)

[{enbto OCBOCHUS AUCLUIUIMHBI SBIISETCSA oOecrneueHrne 00y4aromuxcsi MaTeMaTHYeCKUMH 3HaHUSAMU U
YMCHUSIMHU, HGOGXOILI/IMLIMI/I IJI pCIICHUA OCHOBHBIX 3a1a4 HpO(I)CCCI/IOHaJILHOI‘& JACATCIIbHOCTH.

3azlaan1/1 OCBOCHHUSA JUCHUIIIIMHBI ABJISAKOTCA:

- IOBBILLIEHUE 00IIeN MaTEMAaTUUECKOM KyJIbTyphl 00YJarOIIUXCs;

- Pa3BUTUC JIOTHUCCKOTO U aHAJTUTUYCCKOI'O MBIIIJICHU A o6yqafonmxca;

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

- OCBOCHHUC O6y‘-IaIOIJ_II/IMI/ICSI OCHOBHBLIX MOHSATHU U MCTOO0OB COBpeMeHHOﬁ MaTEMATUKU, HGO6XOI[I/IMBIX
i hopManu3alii U PElIeHUs] TEOPETUYECKUX M MPAKTHUUYECKUX 3a]ad B 00JACTH SKOHOMHUKH, (PMHAHCOB U

Om3Heca;

- (bOpMI/IpOBaHI/IC y 06yqafonmxca HABBIKOB HCIIOJIB30BAHHA TCXHHUYCCKHUX CPCIACTB U COBPEMCHHOI'O
mporpaMmMHOIO obecreueHUst AJId pCHICHUA MAaTCMAaTUUCCKUX 3a/1a4.

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

Ko n HaumeHoBanue
KOMIIETEHIIN U

Ko n nHaumenoBaunue
WHJIMKATOpa JOCTHKEHUS

[Tnaaupyemblie pe3ynbTaThl O0yUSHUS 110
JTUCIUIUINHE, 00eCTIeYnBaIOIIUE TOCTHKEHNE

KOMITETEHIINU IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1
YK-2 Cnocoben onpenensats|YK-2.1 Omnpeznenser mnepevyeHb|3HaeT
Kpyr 3ajgad B  paMKax|3ajaad TUTSt JOCTHKEHMUSI |- OCHOBHBIEC Pa3/ieiibl BHICIICH MAaTEMaTUKH IS
MOCTaBIICHHOW  IeNM  H|MOCTAaBICHHOW LEIH pellleHus TOCTaBICHHBIX 33/1a4;
BEIOMpATH ONTHUMAaJIbHBIC yMmeer
CHocOObl WX  pelIeHus, - (hopMann30BaTh MOCTABICHHYIO 33/1a4y;
UCXONS W3 JICUCTBYIOIIMX - TPUMEHSATH OCHOBHBIE MAaTeMaTHYECKUE
MIPaBOBBIX HOPM, METO/IbI B PEIICHUH MOCTABICHHBIX 3a/1a4.
UMEIOLIUXCS pPEecypcoB U
OIrDAHUYCHUH
YK-2 Cnocoben onpenensatb|YK-2.3 Ilpeanaraer cnoco0® wu|3Haer
Kpyr 3aJad B paMKax|CpeACTBO  pelIeHUs  3aJlayd|-MaTeMaTU4YeCKHUi amnmapar, MPUMEHSEeMbIN IS
MOCTaBIEHHOW  menu  u|mpodeccrnoHanbHOMI pelIeHus: OCHOBHBIX MPO(eCCHOHATBHBIX 3a/1aY;
BBIOUPATh ONTUMAaJIbHBIC|1eITEILHOCTH c yu€TOoM|ymeeT
CHocOOBl WX  peIIeHUs,|pecypcoB U OTpaHUUYCHHIA - BBIOMpaTh crmoco0 pelieHus MOCTaBICHHON
UCXONSl W3 JICUCTBYIOIIHMX 3a/1a4M C y4€TOM PECypCOB M OTPaHUUYEHU;
MPaBOBBIX HOPM, BJIa/IeeT HABbIKAMU
UMEIOLIUXCS pPEecypcoB U - MaTeMaTUYeCKMMH METOJaMH  pelIeHUs
OrpaHUYEHUN MOCTaBJIEHHBIX 3a/1a4.
VYK-2 Cnocoben onpeanensats|YK-2.4 Cocrasiser(3HaeT
Kpyr 3a7ad B  paMKax|[OCJIeJ0BaTEIbHOCTh - QJITOPUTMBI OCHOBHBIX METOJOB pEIICHUS
MOCTAaBIEHHOW  1enu  u|(IrOpUTM) pelIeHus 3a1a9u MOCTaBJIEHHBIX MATEMaTUYECKUX 3a/1a4;
BBIOUPATh ONTHUMAaJIbHBIC yMmeer
CIOCOOBl WX  pelIeHus, - IPUMEHSTh aJTOPUTMBI OCHOBHBIX METOJIOB
UCXONS W3 JICUCTBYIOIIMX pelieHusT  TMOCTaBJIEHHBIX  MaTeMaTHYECKUX
MPaBOBBIX HOPM, 3a/1au4;
HMEIOIINXCSA PECYpPCOB U BJIa/IeeT HABBIKAMU
OrpaHUYEHUN - QIrOpUTMaMHM pEHIEHUsT MOCTaBICHHBIX

MaTEeMaTHYCCKUX 3a1a4.

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

Hannas pucummivHa (MOAysb) BkiItoueHa B bnok «/lucnunmuuel, monynu» b1.0.08 ocHOBHOIM
npodeccuoHaibHOW  00pa3zoBaTenbHOM mporpamMmbl  38.03.10 JKunumiHoe XO3SIMICTBO W KOMMYHaJIbHAs
nH(PaACTPYKTypa U OTHOCUTCS K 00s3aTeNBHOM YacTH yueOHOro IJIaHa.




TpeboBaHus K MpeBapUTEIbHOI MOArOTOBKE 00yUYaIONIerocs: 00y4aomuMICs T0JKHA ObITh OCBOCHA
nporpaMma MaTeMaTHK{ B COOTBETCTBUH ¢ DeepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTENFHBIM CTAHIAPTOM

cpenHero (MoJHOro) 001ero oopa3oBaHusl.

Ne Konx 1 HauMeHOBaHME HHIMKATOpA
[Tocnenyromume TUCIUTIIIMHBI
n/n JOCTUKECHHS] KOMIIETEHIIUU
1 |HayuHo-uccnenoBarenbckas pabora MK-1.10, NK-2.3

4. O0beM IUCHUIIMHBI (MOAYJIAA) B 3a4€THBIX €IUHHUIAX C YKA3aHHMEM KOJHYECTBA aKaJAeMHYEeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawmmxcsi ¢ mpemnoaaBareseM (10 BHAAM Y4eOHBIX

3aHATHI) U HA CAMOCTOSAITEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
W3 Hux yacel Ha
Bun yuebHoii paboTbl Beero MIPAaKTHYECKYIO
qacCcoB o 1 2 3
JIrOTOBKY
KoHTakTHas padora 104 32 40 32
Jlexnmonnsie 3anstus (Jlek) 40 0 16 8 16
IMpaktuueckue 3ansatust (I1p) 64 0 16 32 16
HNuast koHTaKTHAs1 padoTa, B TOM YHCJIeE: 1,7 0,65 0,4 0,65
KOHCYJIBTAIIMA TI0 KYpPCOBOH paboTe (TIPOeKTy), 19 04 0.4 0.4
KOHTpOJIbHBIM pabotam (PI'P) ' ' ' '
KOHTaKTHas paboTa Ha aTTeCTalluio (caJa 3a4era,
3ayeTa ¢ OIICHKOM; 3aIlluTa KypCOBOW pabOThI 1,2 0,4 0,4 0,4
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO
P n 0,5 0,25 0,25
(KOHCYJBTAIMS TIEPeT DK3aMEHOM U cllaua
Yacbl Ha KOHTPOJIb 57,5 26,75 4 26,75
Camocrosite1bHas padora (CP) 231,6 84,2 63,2 84,2
O0uasi TPy10eMKOCTh JUCHUILIUHBI (MOYJIs1)
yacel:| 396 144 108 144
3aYeTHbIE eTUHUILI: 11 4 3 4
5. Coaep:xxanue IMCHUILIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejaMm (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B YU4eOHBIX 3aHATHI
5.1. TemaTu4eckuii MjaaH TUCIUTLUIMHBI (MOIYIIS)
KonTakTHast paboTta (110 yueOHBIM
3aHATHAM), Jac. Kon
WUHIUKATOP
£ a
9| nexuum I13 JIP Bcero,
Ne Pa3nensl [UCIUAILINHEL = CP IOOCTIOKEHU
(5} gac. q
U W3 HUX Ha M3 HUX Ha W3 HUX Ha
TpaKTH- MpaKkTH- MpaKkTH- KOMIICTCHIT
BCEro YECKYIO BCETO YECKYIO BCECTO YECKYIO nun
oaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |l pa3nmen. JIuneitHas u
BEKTOpHas anredpa.
YK-2.1,
1.1. |JIuneiinas anre6pa. 1 4 3 15 22 VK-2.3,
VK-2.4




YK-2.1,

1.2. [Bekropnas anre6pa. 1 11 14 YK-2.3,
YK-2.4
2 |2 paznen. Ananutrueckas
TEOMETPHSI.
AHanuTuyeckass TEOMETpHUs Ha YK-2,
2.1. 2 10 14 YK-2.3,
MJIOCKOCTH. VK24
AHanuTuyeckass TEOMETpHUs B YK-2.,
2.2. 1 6 8 YK-2.3,
MIPOCTPAHCTBE. VK-24
3. |3 pa3nmen. Beenenue B ananus.
YK-2.1,
3.1. |OyHKIMHN OHOM IEPEMEHHOM. 3 11 16 YK-2.3,
YK-2.4
4. |4 paznen. Auddepenunanpaoe
ucuuciaeHne GyHKIUU OTHOM
TIEPEMEHHOM.
4.1. (TIpowsBoanas GyHKIUU. 2 12 16 i’/l}((—_Zz.]é,
YK-2.1,
4.2. |ITpunoxeHus mporu3BOIHOM. 2 13 16 YK-2.3,
YK-2.4
5. |5 pa3znen. @yHKIMHU HECKOJIBKUX
MIEPEMEHHBIX.
DyHKIMHU HECKOJILKUX YK-2.1,
5.1. HepeMEHHbIX 2 6,2 | 10,2 YII<<-22.3;,
) YK-2.
6. |6 paznen. Has koHTaKTHas
paborta - 1 cemectp.
YK-2.1,
6.1. |NHas koHTakTHas padorTa. 0,8 VK-2.3,
YK-2.4
17 paznen. Kontpous - 1 cemectp.
YK-2.1,
7.1. |9x3aMeH. 27 VK-2.3,
YK-2.4
8. |8 pasnen. JIuneiitnoe
POrPaMMHUPOBAHHE.
3amaun JMHEHHOro YK-2.1,
8.1. 8 12 22 YK-2.3,
IPOrPaMMHUPOBAHUS. VK24
9. |9 paznen. UnTerpansHoe
ucuncieHne GyHKIUU OTHON
IEPEMEHHOI.
YK-2.1,
9.1. |HeonpeneneHHbI HHTETpa. 10 20 32 VK-2.3,
YK-2.4
YK-2.1,
9.2. |OnpeneneHHBINA HHTETPAIL. 4 8 13 VK-2.3,

YK-2.4




10. 110 pasnen. JnddepennuanbHabie
ypaBHEHHUSI.
10.1 |InddbepennnansHbie ypaBHEHHS 1 4 10 15 zi:gé,
MIEPBOTO MOPAIKA. VK-24
YK-2.1,
10.2 fﬁ?ﬁ;ﬁiﬁiﬁm ypaBHEHUS 1 3 721 112 | vk23,
' YK-2.4
11. |11 paznen. Panel.
YK-2.1,
11.1.|Psinprl. 1 3 6 10 VYK-2.3,
YK-2.4
12. |12 pa3znen. MHas koHTaKkTHAs
pabota - 2 cemecTp.
121 YK-2.1,
"~ |MHas koHTaKTHas paboTa. 0,8 YK-2.3,
YK-2.4
13. |13 paznen. Koutpons - 2
ceMecTp.
YK-2.1,
131 3auer. 4 VK-2.3,
YK-2.4
14. |14 paznen. Teopus
BEPOSITHOCTEM.
141 YK-2.1,
"~ |CnyuaitHbie COOBITHS. 6 6 32 44 VYK-2.3,
YK-2.4
14.2 YK-2.1,
" |Cny4aitHbie BEIMUUHBI. 4 4 22 30 YK-2.3,
YK-2.4
15. |15 paznen. Maremarnueckas
CTaTHCTHKA.
15.1 ?TJ::TI\I/I/I?:II;IH MaTeMaTHYECKON 6 6 302| 422 zﬁ:g é:
' YK-2.4
16. |16 paznen. Mnas koHTakTHast
paborta - 3 cemecTp.
16.1 YK-2.1,
"~ |Mnas xoHTakTHas paboTa. 0,8 YK-2.3,
YK-2.4
17. |17 paznen. Kontpons - 3
ceMecTp.
YK-2.1,
171 DK3aMeH. 27 VK-2.3,
YK-2.4
5.1. Jlekuuu
Ne | HaumenoBanue pazaena o
- HaumeHoBaHMe 1 KpaTKOE CO/Iep KaHUE JTEKIUi
n/m Y TEMBI JIEKIUI
Martpuuel u onpenenutend. CHCTEMBI JIMHENHBIX YPAaBHEHUI.
1 JInneitnas anreGpa.  |Marpuupl u jeiictBus Han HuMU. ONpejenuTend KBajpaTHBIX MaTpHIL.
CgoiicTBa onpeaenuteneii. MUHOPHI U anreOpanvecKue JOTMOTHEHUS.




Teopema Jlamnaca. O6patnast matpumna. Panr matpuipl. CHCTEMBI THHEHHBIX
ypaBHEHUNH W MeToAbl UX pemieHus. Kpurepuil COBMECTHOCTH CHUCTEM
JIMHEMHBIX ypaBHEHHI. MoJeb MHOroOTpacieBol AKOHOMHUKH JIeoHTheBa
(GamaHCOBEBINM aHATHN3).

Bekropnas anreOpa.

BekTopsb! Ha MJIOCKOCTH U B IPOCTPAHCTBE.

BekTopsl Ha IUIOCKOCTH M B NPOCTpaHCTBE. JIMHEHHBIE oOnepanuu Hal
BEKTOpaMH, cBoicTBa. CKalsipHOE, BEKTOPHOE M CMELIAHHOE IPOU3BEACHHUS
BEKTOPOB, CBOMCTBAa. YCIOBHS OPTOIOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB B KOOPJIMHATHOM popme. N -MEpHBIH BEKTOp U
BEKTOPHOE  IpOCTpaHCTBO.  Pa3mepHocTh M 0a3uc  BEKTOPHOIO
npocrpanctBa.llepexon k HoBomy ©0a3ucy. EBKIMIOBO IPOCTPaHCTBO.
JIuHeliHble OnepaTopbl, COOCTBEHHbIE BEKTOPbI U COOCTBEHHBIE 3HAYEHUS
nuHelHoro omnepartopa. KBagpatuunsie opmel. Jluneiinas monens oOMeHa
(MozteTb MEXTYHAPOTHON TOPTOBIIH ).

AHanuTnyeckas
T€OMETPUsI Ha TUIOCKOCTH.

[Ipocreiiine 3amayd reoMETpUM Ha IUIOCKOCTH. YPAaBHEHUE JIMHUM Ha
IIJIOCKOCTH.

JlexapToBa cucTteMa KOOpAMHAT Ha IUIOCKOCTU. PaccrosiHne Mexay IByMs
TOYKaMH, JICJICHUE OTpPE3Ka B 3aJ[AHHOM COOTHOLIEHWH. Buabl ypaBHEHHI
MpsAMOM Ha IMJIOCKOCTH. Y CIOBUS NapaJJIEIbHOCTH U NEPHEHAUKYIIPHOCTH
HpsAMBIX. PaccTostHue OT TOUKHM 10 psAMOM. JIMHUM BTOPOTO MOpsAAKa: ILIUIIC,
runepbona, mapadora.

AHanuTnyeckas
reoMeTpusi B
MIPOCTPAHCTBE.

[imockocTh M ipsiMasi B IPOCTPAHCTBE.

YpaBHEHHE IUIOCKOCTH B IIPOCTPAaHCTBE. B3auMHOE pacrnoyioKeHue
IUIOCKOCTE B MPOCTPAHCTBE: YrOJd MEXKIY IUIOCKOCTSMH, YCIOBHS
[apaJUIEIbBHOCTH M NEPHEHAUKYISAPHOCTH  IulockocTe. llpsamas B
IIPOCTPAHCTBE U CHOCOOBI €€ 3aJaHus. YTod MeXIay HnpsiMbiMd. B3aumuoe
PacrosoKeHUE NPSAMON U INIOCKOCTH B IIPOCTPAHCTBE: YIOJl MEXAY NPSIMOM U
IIJIOCKOCTBIO, YCIOBUS NApPAIEIBbHOCTH U NEPHEHAMKYJIAPHOCTH NPSIMOU U
IJI0CKOCTH. PaccrosiHue oT TOUKHM 10 NpsAMOH.

DyHKIUHA OJHOU
IIEPEMEHHOM.

[Ipenen u HempepbIBHOCTH (PYHKLIUU OJHOM NepeMEHHOM.

[TonsiTre u criocoOs! 3aanust GyHKIUH, cBoiicTBa GpyHKIMi. Knaccudukanus
neMeHTapHbIX (QyHKuui. Ilpumenenune ¢ynxnuii B sxoHomuke. Ilpexen
YHCIIOBOM mocienoBaTesnbHOCTH. [lpenen ¢pyHkuuu. beckoHeuHo manbie u
6eckoHeuHO OoJiblIMe BeauurnHbl. OCHOBHBIE TEOPEMBI O Mpeieiax, MPU3HAKU
CYIIECTBOBAaHHUS IIpeJelia. 3aMmeuaTeIbHble Peeibl. 3a1ada O HEPEPbIBHOM
HAuUCJIEHUU TpoueHToB. CpaBHEHHME OECKOHEYHO MAJbIX BEJIMYMH.
DKBUBaJIEHTHbIE OeCKOHEUHO Manble pyHkuuu. HenpepblBHOCTh pyHKIIMU B
Touke. Touku paspbiBa GyHKUIUH U UX Ki1accupukaius. OCHOBHbIE TEOPEMBI O
HENPEPBHIBHBIX (PYHKIMSIX.

[IpousBoaHas GyHKIUH.

[IpousBonnas ¢pynkiuu. Juddepennuan pyHkuuu.

Onpenenenve mnpousBogHo. Ee reomerpuueckuid u (pU3MUECKHil CMBICIL.
OKOHOMHMYECKMM  CMBICII ~ IPOM3BOJHOW,  HMCIOJb30BAaHUE  MOHATHUSA
pou3BoIHOM B ’3KoHOMUKe. [IpaBuna nuddepenupoBanus. [IponsBoaHbie
JieMeHTapHbIX  (QyHKIuil. [IpousBojHas  clIOXKHOH, oOpaTHOH U
MapaMeTpHUYECKU 3alaHHOM byHKIHA. Jlorapudmmaeckoe
middepenumpoBanue. Juddepennuan (yHKIMH, €ro TIeoOMETPHUUECKUi
cmbicin.  IlpomsBogubie u  auddepeHHHanbl  BBICHIMX  MOPSIKOB.
HenpepbiBHOCTS U M PepeHIIUPYEMOCTb.

[Ipunoxenns
IIPOU3BOJHOM.

Hcnonb30BaHne MpoOU3BOAHON I UCCIEOBAHUS (PYHKIIMA.

OcHoBHBIE TeopeMbl AU(PEepeHIINATBPHOIO HCUUCIEHUS: TeopeMbl Porus,
Jlarpanxa, Komm. [IpaBuno Jlonurans. HWcciaenoBanue QyHKuuid npu
MOMOIIY TPOU3BOJHBIX. MOHOTOHHOCTb U 3KCTPEMYMBI (DYHKIIUH.




Heo6xonnMele 1 1OCTaTOYHbIE YCIOBUA IKCTpeMyMa. BBIMYKIOCTh M TOUKH
nepernba. AcumnToTrsel rpaduka Qynkmuu. OOmas cxema HCCIeIOBAHUS
byakuuun  u  moctpoeHus rpaduka. [IpunokeHne TMPOW3BOTHOW B
SKOHOMUYECKOU TEOPHH.

@DyHKIMY HECKOIBKUX
IIEPEMEHHBIX.

YacTHble MPOU3BOHBIE, TOTHBIE MU (HEPEHIINATBI U UX TPHIIOKEHHSL.
OyHKIMM HECKOJIbKUX nepeMeHHbIX. O0nacTh onpeaenenus. JINHUM ypoBHSL.
IIpenen  QyHKIMM  HECKOJIBKUX  IMepeMeHHBbIX.  llpou3BogHble U
muddepeHnnanbl QYHKIMM HECKOJIBKUX MEpeMeHHbIX. ['eoMerpuueckuit
CMBICJI YaCTHBIX IIPOU3BOAHBIX. [IpOM3BOIHAS CIIOKHON U HESIBHO 3aJaHHOU
(GYHKIIMM HECKOJIbKUX HepeMeHHbIX. HopManb M kacatenpHasi MIOCKOCTh K
noBepxHOCTU. [Ipou3BoaHas 1O HampaBICHUIO (QYHKIUU HECKOJIBKHUX
MepeMeHHbIX U rpagueHT. llpomsBogHbie u auddepeHunansl BBICHIINX
nopsaakoB. TeopeMa O paBeHCTBE CMEIIAHHBIX MPOM3BOAHBIX. DKCTPEMYM
(GYHKIIMM HECKOJBKUX NepeMeHHbIX. Hanbosbllee 1 HauMeHblee 3HaueHus
(GYHKIMKM HECKOJBKHX IIEPEMEHHBIX B 3aMKHYTOW 007acTu. YCIOBHBIN
skcTpemyM. Teopema Jlarpanxa.

11

3amayn TUHEHHOTO
MIPOrpaMMHPOBAHHS.

dopmanbHas TOCTAHOBKA M METOAbI pPEUICHHS 33/Ja4d  JIMHEHHOro
POrpaMMHPOBAHHUS.

3amada MPOM3BOACTBEHHOTO IUIAHWPOBAHUS, 3a/1a4a JIMETHI, TPAHCIIOPTHAs
3ajaya. [TocTanoBka MaTeMaTUIECKON 3a7a4um JMHEHHOTO
pOrpaMMHUPOBaHUs, pasnuuHble (opmbl ee 3anucu. CranmaptHas (opma
3a7a4M JTMHEHHOTO MPOrpaMMHUPOBAHUS, CIOCOOBI Mepexoaa K CTaHAapTHON
¢dopme. Kanonmueckast ¢opma 3amaud JHHEHHOTO MPOrPaMMHPOBAHUS,
crocoObl Tepexofa K KaHoHMYeckod ¢(opme. [‘eomerpuueckuii meronq
WCCIICIOBAHMSI M PEILICHHS 3a/1a41 JJMHEHHOT0 IporpaMMupoBanus. Perenne
3a7a4M JTMHEHHOT0 MPOrpaMMUPOBAHUS CHMIUIEKC-METOZ0M. [IBoiicTBEeHHAs
3aJaua JIMHEMHOTO MPOTPaMMHUPOBAHHUS.

12

Heonpenenennsiii
WHTErpaJl.

[TepBooOpasHas 1 HeONpeACIEHHBIA HHTETPAJL.

[lonsitTue  mepBooOpasHoi  ¢yHkuuu.  OmnpeneneHue U CBOWCTBA
HEOIPEJCIEHHOI0 HMHTerpana. Tabiauma HeonpeaeNeHHbIX WHTErpajoB.
WnTerpupoBanue paszioxeHueM. VIHTerpupoBaHue METOAOM 3aMEHbI
IIEPEMEHHOM. WHTerpupoBanne 1o YaCTSAM. WHTerpuposanne
TPUTOHOMETpUYECKUX  (QyHKumMi.  MHTerpupoBaHue  parnroHalIbHbBIX
anreOpandyecknx (GpyHkui. MHTErprpoBaHne HEKOTOPBIX MPPALMOHAIBHBIX
anredpanveckux QyHKIUH.
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OnpeneneHHbIf
HHTETpAI.

OnpeneneHHblil HHTErpail v €ro NpHIoKEHNUS.

[TonsiTHe onpeeneHHOro HHTETpasla, ero reOMETPUIECKUI 1 SKOHOMUYECKHM
cmbici. CBoMCTBa OIpeneIeHHOro HHTerpana. VHrerpan ¢ nepeMeHHbIM
BepxHUM npenenom. @Dopmyna Helotona-Jleibnuma. I'eomerpuueckue
NPUIIOKEHUST  OIpeNleIéHHOro MHTerpana. HecoOCTBeHHblE HMHTErpabl
IEpBOT0 M BTOPOro popaa. lcronb3oBaHME MOHATUS OIPENCICHHOIO
MHTErpaa B )KOHOMHUKE.

14

Huddepennunanbuble
yYpaBHEHHS TIEPBOTO
HopsiZIKA.

OcHoBHbIe BUABI AUPPepeHInaTbHbIX YPAaBHEHUN [IEPBOTO MOPSIKA.
OcCHOBHBIE ~ TIOHATUS  TEOPUM  OOBIKHOBEHHBIX  AuddepeHInaIbHBIX
ypaBHeHMH. 3ajmauM, npuBOJANIMEe K Iud(epeHIMalbHBIM YPaBHEHUSIM.
OOmee u yacTHOe pemieHue audepeHIuanIsHoro ypaBHeHus. Teopema
CYLUIECTBOBAaHMSI M  €JUHCTBEHHOCTHM  pemieHuss  3agauun  Komm.
JuddepeHunanbaple  ypaBHEHUS € Pa3eiSIIOIIMMUCS —TEpEMEHHBIMU.
Opnopoausie nuddepeHuanbHbe YpaBHEHNS U YPaBHEHUSI, IPUBOSAIINE K
HuM. Jluneitnble nuddepeHnnanbbple ypaBHeHUs. Y paBHeHHe bepHyuu.

15

Huddepenunanbabie
YPaBHEHUS BBICILIUX

Hexotopsie Bubl 1udhepeHInanbHbIX YpaBHEHHUS BBICIIUX MTOPSIKOB.
O6mue nouaTus o nupdepeHIHanTbHbIX YpaBHEHUSIX BTOPOTO MOPSAIKA.




IMOPAZKOB.

3amaua Komm. J[luddepennmnanpapie ypaBHEHUS BBICIIUX IOPSIIKOB,
JIONyCKAIoLe TMOHIWKEeHHe Tnopsaka. Jluneitosle nuddepeHnnanpHbe
YpaBHEHUs BTOPOrO TMOpAJKA, CBOMCTBA WX pemeHuil. OIHOPOAHBIC
TUHEWHBle  auQQepeHnuaIbHble  YpaBHEHHs  BTOPOro  Hopsiika ¢
MOCTOSIHHBIMH ~ Kod(pdunrentamu.  XapakTepUCTUUECKOE  YpaBHEHHE.
CrpykTypa  oOwmero  pemeHuss OJHOPOAHOTO M HEOJHOPOJHOTO
muddepeHInaIbHOT0  YpaBHEHHUS BTOporo mnopsaka. Jluneiinoe
HeomHOpoaHOe auddepeHmanbHOe  YpaBHEHHE C  TOCTOSITHHBIMHU
koddduLMeHTaMl U CHEIUabHOM MpaBoil wyacThbio. Meroa BapHaluu
MIPOU3BOJIBHBIX MOCTOSIHHBIX. CucTeMbl TuddepeHInalbHbIX YpaBHEHUH.

16

Psanrl.

Uucnosslie psiibl. CTEIEHHBIC PSABL.

[Tonsatue uymcioBoro psaa. CxomuMocTh psma. HeoOxoawmblid TMpU3HAK
cXoauMocTu. JlocTaTouHble NpU3HAKU CXOAUMOCTH. CTENEeHHbIE PSJIbL.
O06acTh CXOAMMOCTH CTETICHHOTO PsJIa.

19

CayuvaiiHble COOBITHSL.

OCHOBHBIE MIOHATHUS TEOPUHU BEPOATHOCTEH.

OneMeHThl KOMOMHATOPUKHW: pa3MEIeHHs, IepEeCTaHOBKH, COYETaHUSI.
[lonsTue cny4aitHoro coObITHs, BHIBI COOBITHI. Anredpa COOBITHIA.
Kiaccnueckoe omnpeneneHue BeposSTHOCTH. Yactora U BEpOSTHOCTH
nosiBiIeHUsI coObITHS. ['eomeTpuueckoe onpeseneHne BeposTHoCTU. Teopema
CIIOKEHUsI BEPOSTHOCTEU. YCIIOBHAs BEPOSATHOCTb, TEOPEMA YMHOKECHHS
BeposiTHocTe. dopmyna mnosnHONW BeposTHOocTH U (opmyinsl  baiieca.
[ToBTOpHBIE UcnibITanus. Popmyna beprymnu. AcumnroTuueckue GopmMyIbl:
teopeMa Ilyaccona, JlokanbHas u uHTErpanbHas Teopemsl Jlamnaca.

20

CrnyyaiiHble BeTMYUHBI.

XapaKTEpUCTUKHU CIYYANHBIX BEIUYUH.

[ToHsTHe ciydaliHOW BENWYUHBIL. J[MCKpETHBIE U HEIPEPBIBHBIC CIIyYalHbIE
BennuuHbl. Psan  pacnpenenenus  cnydailHOM — BesMuuHBL  DyHKIMA
pacmpenenieHudss  ciy4aiHOWl — BenuuuHbl. [IOTHOCTH  pacmpeneneHus
BEPOATHOCTEM. UMCIIOBBIE XapaKTEPUCTUKHU CIIy4alHOM BeJIWYMHBI. Buasl
pacmpesenieHuss CIy4yalHBIX BENUYMH: OMHOMHAIILHOE paclpeselieHue,
reOMETpUYECKOE pacmpeneneHue, pacupenenenue Ilyaccona, paBHoMepHOe
pacrpeneieHue, [I0Ka3aTeJIbHOE pacrpeneneHue, HOpPMAJIbHOE
pacnpenenenue. IlpaBmiio Tpéx curm. PacnpeneneHusi, CBSI3aHHBIE C
HOpMaJbHBIM pachpeneieHneM. 3akoH Oonplmux uuced. HepaBeHcTBa
MapkoBa u YeOrbliiena.
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DeMEHTHI
MaTeMaTUYECKOM
CTATUCTHKH.

3asa4y MaTeMaTU4eCKON CTaTUCTUKH.

Br16opouHble aHAIOrM 3aKOHA PacHpe/eNIeHUs] U YMCIIOBBIX XapaKTePUCTUK
ciyyailHOM  BenuuuHBL.  ['eHepanbHas  COBOKYIHOCTh M BBIOOpKA.
Bapuanonnsie  psasl.  BpiOopouHble  aHamorM  MHTETpAbHOM U
middepenumanbHoil GyHkmit pacnpenenenus. Iloauron m rucrorpamma.
[TpoBepka cratuctuueckux rumnore3. OmUOKKA MEPBOTO M BTOPOTO POJIa.
Kpurepun cornacus I[Iupcona, Koamoroposa. Todeunble oLieHKHM TapaMeTpoOB
pacupeneneHns. VIHTepBaIbHBIE OLEHKH IApaMETPOB  PACIPEAECICHUS.
DneMeHTBl KOPPEeISAIMOHHO-PErPECCUOHHOT0 aHanu3a. JInHelHas QyHKIusI
perpeccuu, reHepanbHbli Kod(duuument koppensuuu. [lone xoppemnsuuu,
BBIOOPOYHBIN KOIPPUIIMEHT Koppensiuu. MeToa HauMeHbIIUX KBaJpaToB,
JIMHEWHOE YypaBHEHHME perpeccud. [IpoBepka Iunore3sl O 3HAYUMOCTHU
koa¢pdunmenta koppesauu. [IpoBepka runores3sl 0 TUHEHHOCTH (QyHKUINN
perpeccun. Ilpumepsl HenuHeWHBIX QYyHKUUN perpeccun. Iloctpoenue,
OILICHKA Ka4eCTBa, TOYHOCTH U 3HAYNMOCTH PETPECCUOHHON MOJIEIH.




5.2. IlpakTuyeckue 3aHsATUs

Ne
/1

HaunmenoBanue paznena
U TEMBbI HpaKTquCKHX
3aHATHI

HanmenoBanue u cogepxanue NpakTUYECKUX 3aHITUI

Jluneitnas anre6pa.

JlencTBrsa Hag MaTpunaMyu. MeTobl pelieHus: CUCTEM JIMHEWHBIX YPAaBHEHUM.
Apudmernueckue AEWCTBUS HaJ MaTpUIIAMU: CIIOXKEHHE, BBIYUTAHHE,
YMHOKEHHE Ha YHCII0, yMHOKeHUE MaTpull. CriocoObl BEIYMCICHHUS 00OpaTHOM
Matpullbl. Pemenne cucreM JTUHEWHBIX ypaBHEHUi 1o ¢opmynam Kpamepa,
METOAOM O0paTHOM MaTpHIilbl, MeTOAOM [ aycca.

Bekropnas anre0pa.

BekTopsl, onepanuu HaJy BEKTOpaMHU.

JIuHeliHble oniepaliiy HaJl BEKTOpaMu. BeruncieHne ckaasipHOro, BEKTOPHOIO
¥ CMELIAHHOTO MPOU3BENICHUI BEKTOPOB B KOOPIMHATHOU (popme. YcmoBus
OPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH U KOMIIJIAHAPHOCTHU BEKTOPOB.

AHanuTryeckas
T€OMETPHUSI Ha TUIOCKOCTH.

YpaBHEHHE JIMHUU HA TIJIOCKOCTH.

Buapl ypaBHeHMII NpsMOl Ha IUIOCKOCTH, B3aUMHOE PACIOJIOKEHHUE JBYX
NPSAMBIX, YILOJI MEXAY IpPSAMBIMH, PAacCTOSTHUE OT TOYKM [0 IPSMOM.
OKpy>KHOCTb, AILTUIIC, TUNIepOoa, mapadona.

AHanuTnyeckas
TEOMETpHUsI B
MIPOCTPAHCTBE.

[InockocTh U TipsiMasi B IPOCTPAHCTBE.

YpaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE. YTOJI MEXKIAY IIOCKOCTSMH.
PaccrossHue oOT TOUKM 40 IUIOCKOCTH. Buapl ypaBHEHUH IIpsSAMOW B
MpOCTpaHCTBE. B3anMHOE pacmonoKeHue MNpsIMOM U IUIOCKOCTH B
MPOCTPAHCTBE.

DyHKIMU OAHOMN
IIEPEMEHHOM.

[Ipenen pyukumm.

PackpeiTHe pa3nWYHBIX BUIOB HEONPEICICHHOCTCH IPU BBIYUCICHUU
MpeAesioB. 3aMeuaTeiabHbIe TMpeAcibl. M crmonb30BaHHEe HAKBHUBAJICHTHBIX
OECKOHEYHO MAJTBIX ISl BBIYMCIICHUS TIPEIICIIOB.

[TpousBonHas GyHKIUY.

[IpousBonHas GyHKIUY.

[IpaBuna nuddepennupoBanus, Tadbmuna Npou3BOAHBIX. [Ipou3BoaHBIE
aneMeHTapHbIXx  ¢yHKuuA. [IpowsBogHast  clokKHOW, O0OpaTHOM |
napaMeTpUIecKy 3a/IaHHON QyHKIMIA. Y paBHEHHE KacaTelbHOW U HOPMAIU K
KpHBOM.

[Ipunoxenns
IIPOU3BOJHOM.

Hcnonb30BaHre MpoU3BOIHON /Il BHIYMCIEHUS MPENEIOB U MCCIEA0BaHUs
GbyHKIHH.

PackpeiTe pa3nuyHBIX BHJIOB HEONPEEIEHHOCTEW C HCIIOJIb30BAHUEM
npasuia Jlonutansa. MccnegoBanue (QyHKIMM MPU NOMOIIU NPOU3BOIHBIX.
MOHOTOHHOCTh M 3KCTpeMyMbl (QyHkuMH. HeoOxonumele M aocTaToO4YHBIE
yCIOBHS 3KCTpeMyMa. Beimykinocts u Touku mnepernba. OOmas cxema
UCCIeI0BaHMs (YHKIIMM U IOCTPOEHHU rpaduka.

QOYHKIUN HECKOJIBKUX
IIEPEMEHHBIX.

YacTHble IpOU3BOIHbIE, OJIHBIE TU((EPEHIINAITIBI U UX MTPUIIOKEHUS.
YacTHble MPOU3BOHbIE (DYHKIIMM HECKOJBKUX NepeMeHHBIX. [IponsBoaHas
10 HaIPaBJICHUIO U rpafueHT. [Ipon3BoIHbIE BBICIINX MOPSIKOB. DKCTPEMYM
¢byHKIMHM JABYX TmepeMeHHbIX. HauOosbliee W HauMeHbIee 3HAUYEHUS
(GYHKIIUH IBYX NTEPEMEHHBIX B 3aMKHYTOH 00JIacTH.

11

3amauyu JTMHEHHOTO
MPOTrpaMMHUPOBAHUSI.

dopmanbHas TOCTAaHOBKA ©  METOJbI 3aJaud  JTHHEHWHOTO
IIPOrpaMMUPOBAHHS.

3ajaya MPOM3BOJCTBEHHOIO IUIAHWPOBAHMS, 33j7a4ya JUETHI, TPAHCIIOPTHAs
3ajaya. ITocranoBka MaTeMaTHYECKON 3a/1a4u JMHEUHOTO
MpOrpaMMHUpPOBaHUs, pa3inyHble GopMbl ee 3anmucu. CranmaptHas dopma
3aJ]auyl JIMHEHHOT0 MPOrpaMMHPOBAHUs, CIIOCOOBI Mepexo/ia K CTaHIapTHON

dbopme. Kanonmdeckas popma 3amaqu IMHEHMHOTO

peleHus




MporpaMMHUpPOBaHUsS, CIOCOOBI Tepexoja K KaHOHWYECKOH (opme.
['eomeTpuyeckuii METOJ HCCIENOBAHUS W PELICHUS 3aJaud JIMHEHHOIO
nporpaMmupoBanusi. Pelienue 3agayv  JUHEWHOTO MPOTPAMMHUPOBAHUS
CHMILJICKC-METOAOM.

12

Heonpenenennpiii
WHTErpall.

Meroasl UHTErPUPOBAHHUS.

Tabnuua HeompeaeneHHbIX HHTErpanioB. VMHTErpupoBaHHE Ppa3IOKEHHUEM.
WNHTterpupoBanre METOAOM 3aMEHbl IEpeMEHHOW. MHTerpupoBaHue 110
yacTsaM. HTerpupoBanue TpuroHomerpuueckux ¢GyHkuuii. MaTerpuposanne
panMoHaNbHBIX anreOpandeckux ¢yHKuui. HMHTErpupoBaHHEe HEKOTOPBIX
UppalMOHAIIBHBIX alredpanyeckux (QyHKIMH.

13

OrnpeneneHHbIN
UHTETpal.

Brruuciienue onpeaeneHHOro HHTerpaa.

dopmyna Herotona-JleitOnuna. 3ameHa mepeMeHHOW U ¢opmyna
WHTCTPUPOBAaHUS 10 YacTsAM B ONpEICICHHOM WHTerpaie. Brramcienue
IUIOIIACH TUIOCKUX (PUTYp, ATHH AYyT, 0OObEMOB TEJ BPALICHUS M IUIOIIAAEH
MOBEPXHOCTEH BpaieHus. lccienoBaHue CXOJUMOCTH HECOOCTBEHHBIX
WHTETPAJIOB IEPBOTO U BTOPOTO poJa.

14

Juddepennnanpuole
ypaBHEHUsI IEPBOTO
HOpSIZIKA.

Mertoap! pemenus 1uddepeHIHaTbHbIX YPaBHEHHIA IEPBOTO MOPSIKA.
Juddepenunanbable ypaBHEHUS € pa3essoluMucs nepeMeHHsiMu. O01ee
M YacTHOe pemnieHune auddepeHnuanbHoro ypasHeHus. OIHOpOTHBIC
muddepeHnranbHble ypaBHEHNUS U ypaBHEHUS, IPUBOAIINE K HUM. Perienue
JTUHEWHBIX TUQepeHINaTbHbIX YpaBHEHUH METO0M bepHyum 1 MeToaom
Jlarpanxa. YpaBuenue bepnyiu.

15

Huddepennmanbpabie
YPaBHEHUS BBICIIIUX
HOPSIJIKOB.

Mertoapb! perienust uddepeHIaIbHbIX ypaBHEHUH BTOPOTrO MOPSIKA.
Juddepennnanpaple  ypaBHEHHS  BTOPOTO  MOPSAKA,  JOMYCKAIOIIUE
NOHMWXeHue mnopsaaka. OJHopoaHble JMHEHHble U depeHIuanIbHbe
YpaBHEHHUsI C TIOCTOSHHBIMH KOd(pQHUIHEeHTaMU. XapaKTEPUCTHUECKOE
ypaBHeHue. JIuHeliHoe HeogHOpoaHOEe IuddepeHaIbHOe YpaBHEHUE C
MIOCTOSIHHBIMM KO3 (UIIMEHTaMU M CHEIHalIbHOM IpaBod yacThio. Meroa
BapHalluy MPOU3BOJIbHBIX MOCTOSHHBIX.

16

Psanrr.

UYucnosslie psiibl. CTETIEHHbIE PSIBL.

Yucnosslie psaabl. CxoauMmocTs psga. HeoOxoaumblil mpHU3HaK CXOJIUMOCTH.
HocraTtounsle mnpus3Haku cxogumocTtd. CreneHHble psabl.  OOnacTb
CXOAMMOCTH CTEIIEHHOTO psja.

19

Crny4aiinbie COOBITHSI.

BeposiTHOCTB citydyalfHOTO COOBITHS.

DOneMeHTbl KOMOWHATOPUKM: pa3MEIICHUs, IEepecTaHOBKH, COYETaHUS.
BeposiTHOoCTh ciywaiiHOro coObiTus. Teopembl CIIOKEHHS U YMHOXKEHUS
BEPOSATHOCTEN. YCIOBHas BEpOATHOCTh. Dopmysa MOTHOW BEPOSTHOCTH U
¢opmynsr  baiieca. IloBropubele ucnblTanus. @Popmyna  beprysu.
Acumnrornyeckue GopmMyIibl.

20

CiyyaliHble BEJIMYUHBI.

XapaKTEepUCTUKHU CIYYalHBIX BEJTUYUH.

3aKOHBI pacnpeeNieHUs U YUCIIOBbIE XapaKTEPUCTUKH CITy4yalHbIX BEJIUYHUH.
OcCHOBHBIE 3aKOHBI PACTIPEICICHUS CIyYalHBIX BEJIWYWH: OMHOMHUAIBHBIH,
reoMeTpuyeckui, 3akoH IlyaccoHa; paBHOMEpPHBIM, I[OKAa3aTENbHBIM,
HOpMaJIbHBIN. [IpaBuio Tpéx curm.
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DJIEMEHTHI
MaTeEMaTUYECKOM
CTATUCTHUKH.

OO6paboTka CTaTUCTUUECKUX JTaHHBIX. PerpeccuoHHBIN aHanu3.

IlepBuynas craTucTUUeckas o0OpaOOTKa SKCIEPUMEHTAIBHBIX JaHHBIX.
CocraBneHne BapHallMOHHOIO psna. I'pynnupoBka gaHHbIX. Haxoxnenue
YHCIIOBBIX XapakTepucTuk. [loctpoenne rucrorpaMmel. AHaJIN3 MOITYYEHHBIX
pe3ynbratoB. ToueuHble U UHTEpBaJbHbIE  OLEHKH. OTbICKaHME
JIOBEPUTENIBHBIX MHTEPBAJIOB JUIsl MATEMaTHUECKOTO 0XKMJIAHUS U TUCIIEPCUN
HOPMAaJIBHO PacIpeieIEHHON CIIy4aiiHOW BEJIMYNHBI.




OneHka coOTBeTCTBHMsA 3akoHa pacnpeneneHus. Kputepun cornacus
ITupcona, Konmoroposa. TouedHble OLIEHKM IapaMeTpPOB paclpeacieHusl.

NutepBanbHble  OLEGHKA  TapaMeTpoB  pacmopeaeneHus. [loctpoenue
PErpECCHOHHON MNpsAMON IO CIPYNIIUPOBaHHBIM JaHHBIM. [IpoBepka
3HaYMMOCTU Kod3(puuueHTa Koppersuuu. ODJIEMEHThl PErpecCUOHHOIO

aHaJM3a: IIOCTPOCHHE U OLEHKa KaydecTBsa,
HEJIMHEHHON PErpecCUOHHON MOJICIIH.

TOYHOCTH H 3HA4YUMOCTHU

5.3. CamocTosTenpHas paboTa o

OyJaromuxcs

No | HaumeHnoBanue paszaena o
ConeprxaHue caMOCTOSTEIILHOW PabOThI
/T | JAWCIMILIAHBI U TEMBI
1 et 5 HevictBusa Haa MaTpulaMu. PerieHrne cucTeM JTMHEUHBIX YpaBHEHUH.
WHelHas anreopa.
P N3yuenue marepuana, perieHue 3a1ad.
) B 5 Pemenue 3a1a4 BEKTOPHOU anreOpsl.
CKTOpHA lIreopa. N3yuenue marepuana, perieHue 3aaad.
Pemienue 3agau reoMeTpun Ha MIIOCKOCTH.
AHanuTH4ecKas
3 N3yuenue marepuana, perieHue 3ajaad.
r€OMETpUsI Ha TUIOCKOCTH.
AHanuTuyeckas Pemienue 3agayu Ha MIIOCKOCTH M MPSMYIO B IIPOCTPAHCTRBE.
4 reoMeTpus B N3yuenue marepuana, perieHue 3aaad.
MIPOCTPAHCTBE.
5 DyYHKIKA OJHON Brruncnenue npeaenoB QGyHKIIHA.
HIEPEMEHHOA. N3ydenune marepuaiia, pelieHue 3a1ad.
HuddepenurpoBaHe CIOXKHBIX, HESBHBIX M MapaMETPUYECKH 3a/laHHBIX
6 | Ipoussoxuas GpyHkiuu. |PyHKIMIA.
N3yuenue marepuana, perieHue 3aaad.
Hccnenoanue GpyHKIMiA U OCTpoeHUE TPadUKOB.
IIpunoxenus
7 - N3yuenue marepuana, perieHue 3aaad.
MIPOU3BOHOM.
8 ®ynkuun Heckonbkux  |[uddepenunposanne GyHKINE HECKOIBKUX NEPEMEHHBIX.
EpEMEHHBIX. N3yuenue marepuana, perieHue 3aaad.
11 3aI[an/1 JIMHEMHOT O Pemenue 3aa4yu JIMHENHOTO IporpaMMHUpPOBaHUs.
nporpammupoBanus.  |VI3ydenue marepuaia, peiieHue 3a1ad.
12 HeonpeeneHHbIi Brruucnenue HeonpeeeHHBIX HHTETPATIOB.
UHTErpall. N3yuenue marepuana, perieHue 3aaad.
. Brruucnenue miomaaen miockux Guryp, JJIMH 1yT, 00bEMOB TEJ BpPAIllCHHUS.
OmnpeneneHHbIi
13 N3yuenue marepuana, perieHue 3aaad.
MHTETpall.
Huddepernmansapie  |Pemenne auddepeHnnanbHbIX ypaBHEHUN IEPBOrO MOPSAIKA.
14 ypaBHeHus niepBoro  |M3yuenue marepuana, pemeHue 3aaau.
MOPsI/IKA.
Juddepernmansapie  |Pemenue nuddepeHnnanbHbIX YpaBHEHHUS BTOPOTO MOPSIKA.
15 ypaBHeHus Beiciiux  |M3ydyeHue maTepuaia, pelieHue 3aaau.
TTOPSIIKOB.
Paner.
1 Psnpr.
6 a N3yuenue marepuana, penieHue 3a1ad.
19 | . 5 Brruucnenue BeposTHOCTEH ClIydaifHbIX COOBITHIA.
WHBI BITHSI.
yya eco N3ydenune marepuaia, peuieHue 3aaad.
OnpeneneHre  3akOHAa  pacOpeleNieHussT U BBIYMCICHHE  UYHCIOBBIX
20 CﬂyqaﬁHHe BEJIMUMHBI, [XapaKTECPUCTUK cnyqaﬁHLIx BEJIMYMH.

I/I3yquI/IC Marepuralia, peuICHUC 3aaa4.
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IIEMEHTHI
MaTeMaTUYECKOU
CTATUCTHUKH.

O6paboTKa CTaTUCTUYECKUX JAHHBIX.
I/IsyquHe MaTepHana, BBITIOJIHCHUC I/IH,Z[I/IBI/II[yaJILHOFO 3aaHuA.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIHLHOM PadoThl 00y4aIOIMXCS 110 JUCHHUILIMHE (MOLYJII0)

IIporpamMmMo#l IMCUMIUIMHBI IIPEAYCMOTPEHO IMPOBEACHUE JICKIMOHHBIX 3aHATUH, HA KOTOPBIX HAETCs
OCHOBHOM CHCTEMAaTU3UPOBAaHHBIM MaTepuall, MPAKTUYECKUX 3aHATUM, MpeAIoyaraloliuX 3aKperieHue
U3Yy4EHHOro MaTepuasa U (opMupoBaHHE y OOydYarOUIMXCS HEOOXOAMMBIX 3HAHMM, YMEHHUH U HABBIKOB, U
caMmocTosiTeNbHast paboTa 00yJarOImIHUXCs.

B 00bEM camocTOATENIbHOM PabOThI 110 JUCHUIUIMHE BKIFOYAETCS:

- U3y4YEHHE TEOPETUUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLUILINHBL,

- IOATOTOBKA K MPAKTUYECKUM 3aHATUAM;

- peleHne NHANBUAYAIbHBIX 3alaHI KOHTPOJIBHOM pabOTHI IO TEMaM, U3y4aeMbIM B CEMECTPE;

- IOATOTOBKA K 3a4€Ty;

- IOATOTOBKA K 3K3aMEHY.

[Ipy moAroTroBke K MPaKTHUYECKUM 3aHATHSAM B paMKaxX CaMOCTOATENbHOM pPabOThl MO H3YyYEHHIO
JTUCUUIUIMHBI 00y4YaromuMcs: HE0OX0IUMO:

- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JICKIIMOHHOM 3aHATUU MaTepHall U IOMOJIHUTH €ro ¢ y4€TOM
PEKOMEHIOBaHHOM 110 IaHHOM TEME JINTEPaTyphl;

- IpU CaMOCTOSTEIIBHOM M3YyYE€HUU TEOPETUYECKOM TEMBI CHAENaThb KOHCIIEKT, HCIOJb3Yys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJJaHKs] B pAMKaxX U3y4aeMOU TEMBI;

- BBIIIOJIHUTH UH/IMBU/IyaJIbHBIE 3a/I1aHUsI KOHTPOJIBHOM pabOThl B paMKax U3y4yaeMOU TEMBI;

- IOATOTOBUTBCS K ITPOMEKYTOUHOM aTTECTALIMH.

Y4eOHBIM ITAaHOM TPEAYCMOTPEHBI KOHTPOJBbHBIE paboTel B 1, 2 m 3 cemecTpe, BKIIOYAIOIINE
WHIVBUAYAJIBHBIE 3aJaHUS 110 BCEM TEMaM AMCLUILIMHBL, U3y4a€MbIM B CEMECTPE.

KypcoBbie npoekTsl (padoThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7. OueHoYHbIe MATEPUAJIBI /JJsl NMPOBEdEeHUs] TEKYILIero KOHTPOJIsI YCIeBAeMOCTH U TMPOMEKYTOUYHOM
arrecTauvy 00y4armMXCs N0 JMCUUILINHE (MOLYJII0)
7.1. IlepeueHb KOMIETEHIINH ¢ yKa3aHUEM 3TaIoB UX (POPMUPOBAHHUSI B IPOLIECCE OCBOCHUS JUCIUILTUHBI

Kon n HanmeHoBaHue
Ne KoHnTponupyemsle paziesnsl AMCIUIIINHBI . Bun ouenovnoro
MHAMKATOpa KOHTPOJIUPYEMOM

n/m (Momyms) KOMITETEHIIHH cpencTaa

NunuBuayanbHbie
1 |Jlunetinas anredpa. VK-2.1, VK-2.3, YK-2.4  [3amanuss ~ KOHTPOJILHOM
pabotsel Nel mo reme.

WunuBuyansHbe
2 |BexTopHnas anrebpa. VK-2.1, YK-2.3, YK-2.4  [3aganus  KOHTPOJILHOM
pabotsl Nel mo reme.

NuauBunyanbHbIe
3 |AnasmTHYecKkas TeOMETPHs Ha TUIOCKOCTH. VK-2.1, YK-2.3, VK-2.4 3aaHus KOHTPOJIbHOM

paboTel Nel o Teme.

NuauBunyanbHbIe
4 |Ananutuyeckasi TeOMETPHUS B IPOCTPAHCTBE. VK-2.1, YK-2.3, VK-2.4  [3amanuss ~ KOHTPOJBHOM

paboTe! Nel o Teme.

NHnuBunyansHble
5 |DOyHKIHUH OJHOU MEPEMEHHOM. VK-2.1, YK-2.3, VK-2.4 3aJaHus KOHTPOJIbHOM

paboTs! Nel 1o Teme.

NHnuBunyansHble
6 [[IpousBoanas ¢pyHKUIUU. YK-2.1, YK-2.3 3alaHusl  KOHTPOJIbHOM
paboTe! Nel o Teme.

WNHnuBunyansHble
7 |(IIpunosxeHust TPOU3BOAHOM. VK-2.1, VK-2.3, VK-2.4  [3aganuss ~ KOHTPOJIbHOM
paboTe! Nel 1o Teme.

WNHnnBunyansHble
8 |DyHKIMH HECKOIBKUX NEPEMEHHBIX. VK-2.1, VK-2.3, VK-2.4  [3aganuss ~ KOHTPOJIbHOM
paboTel Nel o Teme.




WNHas xoHTakTHAs padora.

VK-2.1, YK-2.3, YK-2.4

10 |Dx3ameH. YK-2.1, YK-2.3, VK-2.4
NHnuBuayanpHbIC

11 (3apgaun JITMHEHUHOrO MPOTPAMMHUPOBAHUS. VK-2.1, VK-2.3, YK-2.4  [3aganuss ~ KOHTPOJIbHOM
paboTel No2 1o TeMe.
NHnuBuyanpHbIC

12 |HeompeneneHHbI HHTETPAI. VK-2.1, YK-2.3, VK-2.4 3aIaHlsl  KOHTPOJIbHOM
paboTel No2 1o TeMe.
NunuBuayanpHbIC

13 |OmnpenencHHBIN UHTETPAIL. VK-2.1, YK-2.3, VYK-2.4 3aIaHusl  KOHTPOJIBHOM
paboTel Ne2 1o TeMe.
NuauBunyanbHble

14 Huddepenimanbbie  ypaHEHHA  NIEPBOTO VK-2.1, YK-2.3, VK-2.4 3aJlaHlsl  KOHTPOJILHOM

MOPSIIKA.

paboThl No2 1o Teme.
NuauBunyanbHble

15 Aupdepenimancbie  ypaBHCHHS  BHICUINX VK-2.1, YK-2.3, VK-2.4 3aJIaHAsl  KOHTPOJIbHOM

TIOPSITKOB.

paboThl Ne2 110 TeMe.
NuauBunyanbHble

16 |Pansl. VK-2.1, YK-2.3, VK-2.4 3aJlaHds  KOHTPOJIBHOM
paboThl Ne2 1o TeMe.

17 |WHas koHTakTHas padoTa. VK-2.1, YK-2.3, VK-2.4

18 |3auer. VK-2.1, YK-2.3, VK-2.4
NunuBuayanbHbie

19 |Cnyuaiinbie coObITHS. VK-2.1, YK-2.3, YK-2.4 3alaHusl  KOHTPOJIBHOM
paboTel No3 o Teme.
NunuBuayanbHbie

20 [CnydaiiHble BETUYHHBI. VK-2.1, YK-2.3, YK-2.4 3alaHdsl  KOHTPOJIBHOMN
pabotsl Ne3 mo reme.
NunuBuayanbHbie

21 |DinemeHTBEI MATEMATHYECKON CTATUCTUKH. VK-2.1, YK-2.3, YK-2.4 3aJIaHusl  KOHTPOJIbHOM
pabotsl Ne3 mo reme.

22 |nas koHTakTHas padora. VK-2.1, YK-2.3, VK-2.4

23 |Dk3ameH. VK-2.1, YK-2.3, VK-2.4

7.2. TunoBble KOHTPOJIbHBIE 3aJJaHNsI UJIM MHBIE MaTepUalbl TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH, HEOOXOAUMBbIE
U1l OLIEHKU 3HAHUH, YMEHMI U HaBBIKOB U (WJIM) OIBITA MPO(ECCHOHATBHOM esITeIbHOCTH, XapaKTEPU3YIOLIHX
sTansl (POPMUPOBAHUS KOMIIETEHIIUH B MPOLIECCE OCBOEHUS AUCLUIIINHBI
WnauBuayaibHble 3aJaHUs KOHTPOJBHBIX pabOT pa3MelIeHbl B Kypce
CTy/IeHTOB HanpasieHus "Dxonomuka" https://moodle.spbgasu.ru/course/view.php?id=1358
WNuauBuayanbHble 331aHUs. KOHTPOJIbHON paboTsl Ne 1 o Temam pasmeriens! B [Ipunoxenun.
WunuBuyanbHble 3a7jaHus KOHTPOJIBHON paboThl Ne 2 o TemaM pa3MenieHsl B [IpunosxxeHun.
WuauBuayanbHble 331aHUs KOHTPOIbHON padoTsl Ne 3 1o Temam pasmerieHsl B [punoxenun.

Moodle: Maremarnka s

7.3. CucreMa OIEHUBAHUS PE3yNbTATOB OOYYEHHs MO AUCHUILIUHE (MOJIYIIO) MPHU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH




O1eHKa «OTIIMYHOY»
(3auTeHO)

3HAHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUIUIMHBIL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 3a IIPpeeiibl yueOHOM
IPOTPaMMBlI;

- TOYHOE HMCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTHYECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;

- IOJIHOE M INIyOOKO€ YCBOCHHE OCHOBHOM U JIONOJIHUTEIBHOM JIMTEpaTyphl,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCSI B TEOPUSX, KOHIENIUAX U HAIPABICHUAX AUCHUILUINHBI U
JIaBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJIb3Ys HAyUHBIE JTOCTHKCHUS APYTUX
JUCLUIUINH

HaBBIKH:

- BBICOKUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyel mporpamMme
KOMIICTCHITHIA;

- BJIaJIe€T HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHbBIE IPOOIIEMBI U
HECTaHJApPTHBIC CUTYAIHH;

- IPUMEHSET TEOPETUYECKHE 3HAHUsI [ BbIOOpa METOIUKHU BBIIIOJHEHUS 3a1aHUH;
- TPaMOTHO 00OCHOBBIBACT X0/l pEIICHUS 3a/1a4;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM TUCLUIUIMHBL, YMEHHE €ro

3¢ PEKTUBHO UCIIOJIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUAX, AaKTUBHO yJacTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJIHEHUS 3a1aHUI

OneHka «xopoio»
(3auTeHO)

3HAHUSA:

- IOCTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUS 110 TUCLUILIMHE;

- YCBOEHHUE OCHOBHOM U JIOTIOJIHUTEIbHON JINTEPATYPhl, PEKOMEH0BaHHOM padoueit
IpOrpaMMOil 10 TUCHUIUIMHE (MOAYIIIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATLCS B OCHOBHBIX TEOPUSAX, KOHIICTIIUAX U HAIPABICHUAX
JUCLHUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTUIO, TMHIBUCTUYECKU U JIOTUYECKU ITPABUIILHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JeslaTh 000OCHOBAHHBIE BHIBOJIBI;

- BJIaJIe€T HUHCTPYMEHTAPUEM 110 JUCLUIUIMHE, YMEHUE €r0 UCII0Ib30BaTh B
MIOCTAHOBKE U PELICHUH HAY4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCTOsTeNNbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KyJIbTYphl UCIIOJIHEHUS 3a/1aHUI;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHH I BBIOMpPAET CTAHJAPTHYIO METOUKY BBIIIOJIHEHUS 3a/laHUM;

- 000CHOBBIBAET XO/1 pEIIeHNUs 3a1a4 0e3 3aTpyIHEeHHUH




OrneHKa 3HAHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3auTeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyveil mporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIENIaTh BHIBOJIbI 0€3 CYIIeCTBEHHBIX

9111 ()

YMEHHSL:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JTUCIUILIMHE U J1aBaTh UM OLICHKY;

- BIIaJICET HHCTPYMEHTapueM y4yeOHON AUCIUILIMHBI, YMEHUE €0 UCII0JIb30BAaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMeeT 101 PyKOBOACTBOM IIperojaBaTesis pelaTh CTaHJapTHhIEC 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IMPENOJaBaTeNsd Ha TPAKTHUECKUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJICTBOPUTEIBHO» |- (hparMEHTApHbIC 3HAHUS 110 TUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIOJHEHUS MMCbMEHHON paboThI);
- 3HAHHE OT/ENbHBIX HCTOYHHKOB, PEKOMEHJOBaHHBIX paboueil mporpaMmoii 1o
JVCLIUTUIAHE;
YMEHHUSL:

- HE YMEET UCMOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aaHUM;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3as1BJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernyeckue BONPOCHI M IMPAKTUYECKHE 3aJaHMs Uil IPOBEICHMS IPOMEXYTOUHOM arrecTaluu
oOyuaromuxcsi, He0OOXOAUMBIE ISl OLIEHKH 3HAHWW, YMEHMH M HaBBIKOB U (MJIM) OMbITa MpodeccHoHaTbHOM
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernueckue BONPOCHI AJisi IPOBEACHUS IPOMEKYTOUHOM aTTecTalluy 00yJaronxcs

Ok3ameH -1 cemecTp (YCTHO).

KoHTponbHbIe BONIPOCHI 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu:

1. dynkuus oxHoro aprymenta. OcHOBHbIE nieMeHTapHble QyHkMU. Yucrno e. CiaoxHasg U oOpaTHas
GyHKIMS.

2. beckoHe4YHO Maible M O€CKOHEYHO OobIIMe (YHKIIMU U UX CBOICTBA.

3. Ilpenen ¢ynkuuu, apa ompenenenus. OcCHOBHbIE TeopeMmbl O mpenenax ¢GyHkiuu. [IpusHaku
CYLIECTBOBAHMSI NIpEAETA.

4. HenpepsiBHOCTh (yHKIIMU, ABa omnpeaeneHus. CpoicTBa (QyHKUUN, HENPEPHIBHBIX B 3aMKHYTOM
IIPOMEXKYTKE.

5. CpaBHeHue OECKOHEYHO MajbIX BEIMYMH. 3aMedaTesibHble INpejaesnbl. BolpakeHue uyucna depes
npenen.

6. Onpenenenue nmpou3BoAHoM. Ee reomerprdeckuii 1 pu3nyeckuii CMBICTBI. Y paBHEHUE KacaTeIbHON
¥ HOPMaJIM K TUIOCKOM KprBOi. Teopema o HeoOXoaAUMOM ycioBUH AU(epeHInpyeMOCTH (PyHKINH.

7. OcHoBHbIE MpaBuia nuddepeHupoBaHus.

8. IIpon3BoHbIE CI0XKHOM, 00paTHON U MapaMeTpUUYECKH 3alaHHON (QYHKIUH.

9. Ilpon3BoHbIE OT CTENEHHOMN, TOKAa3aTeNIbHOM U Jorapu@Muueckoil GyHKITHMA.




10. [Ipou3BoaHbIE OT TPUTOHOMETPUYECKHX M OOPATHBIX TPUTOHOMETPUUIECKUX (QYHKIIUH.

11. Teopema @epma.

12. Teopema Ponns. Ee reomerpuueckuii cmbici. CriecTBHE.

13. Teopema Jlarpanxa.

14. Teopema Komu.

15. Pa3nuuHble BUAbI HEONPEAEIECHHOCTEN U UX PACKPBITHE C MOMOILbIO ITpaBuia Jlonurans.

16. HeoOxoauMble 1 10CTaTOYHBIE YCIOBUSI MOHOTOHHOCTH (DYHKIIUH.

17. DOxcrpemymsl ¢yHkuun. HeoOxomaumoe ycinoBHe CYLIECTBOBaHMS JKCTpeMyMa (YHKLUU.
JloctaTo4HbIe YCIIOBHS MaX U MIN GYHKIIMH OJJHOTO apryMEHTA.

18. Beimyks1ocTh 1 BOTHYTOCTh KpuBOM. Touku meperunOa. MccnenoBanue GyHKIMH HA SKCTPEMYM C
IIOMOILIBIO BTOPOX ITPOU3BOIHOM.

19. AcuMnToTsI.

20. Iuddepenunan pynkuuu. MaBapuantaocts popmel quddepennnana. Juddepernman JmuHbl Jyr
IJTIOCKOM KPUBOM.

21. ®DyHKIMA HECKOJNBKUX TMepeMeHHbIX. OO0nacTe ee ompeneneHuss B N-MepHOM EBKIMI0BOM
IIPOCTPAHCTBE M CIOCOOBI 3ajaHus. ['eomerpuueckas TpakToBKa. llpeaen um HenmpepbIBHOCTh (DYyHKIMM
HECKOJIbKUX [TEPEMEHHBIX.

22. YacTHble MPOU3BO/IHBIE (DYHKLIUU HECKOJIBKUX nepeMeHHbIX. HYacTHble nuddepenunanst. IlomaHblii
g depeHmman.

23. [Ipou3BoaHas MO HANpPABICHHUIO U €€ CBS3b C IpaMeHTOM (QYyHKUMHU. YacTHBIE NMPOU3BOAHBIC
(YHKINN HECKOJIBKMX NIEPEMEHHBIX KaK MPOU3BOIHBIC 10 HAIIPABICHUIO KOOPAMHATHBIX OCEH.

24. CnoxxHasi pyHKIUS HECKOJIBKUX IEPEMEHHBIX U €€ IPOU3BOIHBIC - YACTHAS U IOJIHAS.

25. YpaBHEHHE KacaTeJIbHOM IJIOCKOCTH M HOPMAaju K IOBEpXHOCTH. ['eoMeTpuueckas TpaKTOBKa
nosiHoro auddepenimana GyHKIUN ABYX MEPEMEHHBIX.

26. IIpon3BoaHbIE BBICIINX MOPAIKOB. DKCTPEMYMbI (PYHKIIMHU HECKOJIBKUX MTEPEMEHHBIX.

27. Heobxonumoe YyclioBHE 3KcTpeMyMa (YHKIMHM HECKOJIBKMX IepeMeHHbIX. Haubosbliee wu
HaMMEHbIIIee 3HAYCHUS! PYHKIIUN HECKOJIBKUX TTEPEMEHHBIX.

28. JlocTaTouHble YCIOBUS SKCTPEMYMOB (DYHKIIUU HECKOJIBKUX IT€PEMEHHBIX.

3auer - 2 ceMecTp (cobecenoBanue).
KoHTponbHbIE BONIPOCH! 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu:
. [lepBoobOpa3Has 1 HeonpeaenEHHbIA HHTETpaJl, CBOMCTBA.
. 3aMeHa IEPEMEHHON B HEOIIPEIETIEHHOM UHTETpalle.
. IHTEerpupoOBaHue Mo 4acTsM B HEONPEIEIEHHOM UHTETpaJe.
. IaTerprpoBanue npocTennx ApoOHO-palluOHANbHBIX (YHKIUH.
. IHTEerppOBanne HEKOTOPBIX UPPALMOHAIBHBIX BBIpAXKEHUN. TpUrOHOMETPUYECKHE TOACTAHOBKHU.
. OnpenieneHHbIN MHTETPAIL: ONIPEAEIEHUE, CBOMCTBA. [ €OMETpUYECKHd CMBICIT.
. IaTerpai ¢ nepeMeHHbIM BEPXHUM IIPENIEIOM U ero nuddepeHupoBaHue.
. ®opmyna Hrrorona-Jleitbnuia.
. 3aMeHa NepeMEeHHOM B ONpeeIEHHOM UHTErpae.
10. MaTerpupoBanue 1o 4acTsaM B ONPENEIEHHOM UHTETpaJIE.
11. IaTerpupoBaHue YETHBIX U HEYETHBIX (PYHKIMN HA CHMMETPUYHOM UHTEpBAJeE.
12. T'eomeTpuyeckue NPHIOKEHHUS OIPENEIEHHBIX HMHTETPAJIOB: BBIUHUCICHHE IUIOMIAAU IIJIOCKOMN
buryps.
13. HecoOGcTBEHHBIE UHTETPAIIBI.
14. InddhepennnanpHble YpaBHEHUS C Pa3ICSIOMUMHUCS TIEPEMEHHBIMH.
15. OnHopoanslie quddepeHraIbHbIe ypaBHEHH IEPBOT0 MOPSIKA.
16. JIuneitnsie quddepeHnnanbHble ypaBHEHUS IEpBOro nopsiaka. Y paBHenus bepHymn.
17. IuddepeHnmanbHble ypaBHEHHsI BTOPOTO MOPsAKA, JOMYCKAIOIINe TOHMKEHHUE TOPSIIKA.
18. Jluneitnple onHopoaHble nud@epeHuanbHble YpaBHEHHUSI BTOPOrO MOpPSIKa C TMOCTOSHHBIMHU
kodpduurentamu. CBoiicTBa UX pelieHnit. XapakrepucTuieckoe ypaBHeHue. CTpyKTypa oOLIero pemeHms.
19. Jluneitaple HeomHOpOAHBIE MUDPEpeHIIMATbHBIE YPaBHEHHUSI BTOPOTO TOPSAKA C MOCTOSHHBIMH
KO3 QHUIHEHTaMHU U CTIEUaTbHON NpaBoi yacThio. KOHCTPYKIUS YaCTHOTO U 00IIero
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pelieHnii HEOTHOPOIHOTO YPAaBHEHHSL.

20. Jluneitnpie nuddepeHuanbabie ypaBHEHUS BTOPOTO MOPSIKA: METOJ BapHaIldu MPOU3BOJIBHBIX
MTOCTOSIHHBIX.

21.  Mertonbl pemieHus 3a1a4u JMHEUHOTO TPOrpaMMHUPOBAHUS.

22.  Yucnossie psaasl. [Ipu3Haku cX0IMMOCTH YHCIOBBIX PSIOB.

23. Crenennble psaabl. O0IaCTh CXOAMMOCTH CTETICHHOTO Ps/Ia.

Dk3ameH - 3 cemecTp (YCTHO).
KoHTpobpHBIE BOIIPOCHI JIJIsl IPOBEICHUS TPOMEKYTOUHOM aTTECTAIIHH:

1. Dnementsl koMOuHaTOpuKHU. llepecranoBku, pazmemieHuss U coderanusi. CiydaiiHpie COOBITHS,
nevictBus ¢ HUMH. [lomHas rpynmna coObITHIA.

2. YacToTa 1 BEpOSTHOCTb MOsABIEHUS coObITHs. Kiaccuueckoe onpezenenne BeposiTHOCTH. CBolicTBa
BEPOATHOCTH.

. TeopeMsl C10KE€HUs BEPOSTHOCTEN.

. Teopembl yMHOXEHUS BEPOATHOCTEHN. Y CIIOBHASI BEPOSITHOCTD.

. DopMyna noJIHON BEPOSTHOCTH.

. ®opmyna baiieca.

. IlloBTopHbie ucnpiTanusa. @opmyna bepHymim.

. IloBTOpHBIE NCHBITaHUS. JIOKanbHAs U MHTETpasIbHAsA TeopeMsl Jlamiaca.
. IloBropubie ucnbeiTanusa. @opmyina Ilyaccona.

10. JluckperHele ciaydaiiHble BenuuuHbl. [lonuron pacnpenesneHuss BepoATHOCTEW. DyHKIUA
pacrpeiesieHns: BEpOSITHOCTEN U €€ CBOMCTBA.

11. [uckperHble ciyd4aiiHble BeIMYUHBI. UYMCIOBbIE XapaKTEPUCTHUKU JUCKPETHOM ciydailHON
BEJIMYUHBI.

12. buHOMMaNBHBIN 3aKOH paclpeneacHus BepossTHOCTeN. YNCIIOBbIE XapaKTEPUCTHKHU.

13. 'eomerpuueckuii 3aKoH pacnpezeneHus. YucioBble XapaKTepUCTHKU.

14. Pactipenenenue BeposiTHOcTel 110 3aKkoHY Ilyaccona. UncnoBble XapaKTEpUCTUKH.

15. HenpepsiBHble ciydaiiHple BenuuuHBL. MHTerpampHas u  nuddepeHnuansHas — QyHKIUH
pacrpeneneHus BEpOSATHOCTEN, UX CBOMCTBA.

16. HenpepbiBHBIE Ci1y4aiiHble BETMUUHBL. YHCIOBBIE XapaKTEPUCTUKH.

17. PaBHOMEpHBIN 3aKOH pacrpeneneHus. YucioBble XapaKTEpUCTHKHU.

18. Tloka3aTenbHbIi 3aKOH pacnpeseneHus. YucnoBble XapaKTepUCTHKH.

19. HopmanbHbIii 3aK0H pacnpeneneHus. Yucnoele xapaktepuctuku. [Ipasuino Tpéx curm.

20. 3akoH pacnpeesieHns BepOATHOCTENH JUCKPETHOM JByMEPHON Cily4aiiHOHN Benn4yuHbl. be3zycioBHble
3aKOHBI paclpeesIeHus] BEpOSITHOCTEN. be3ycI0BHbBIE UMCIIOBBIE XapaKTEPUCTUKHN: MATEMAaTUUECKHUE OKUAAHHUS,
JTUCIIEPCUH, CPETHUE KBAIPATUYECKUE OTKIOHEHHUS.

21. VYcnoBHBIE 3aKOHBI COCTABIIAIOIIMX JUCKPETHOM JIBYMEPHOH CIy4YailHOW BEJIMYUHBL. Y CIOBHbBIE
MaTE€MaTHYECKUE OKUAHUS.

22. KoadpunueHTt koBapranuu AUCKPETHON JBYMEPHOM CirydaifHON BEJIMYMHBI, €r0 CBOMCTBA.

23. KoaddurmeHTt Koppensiun JUCKPETHON IBYMEPHOU CIIy4aifHOM BEJIMYMHBI, €T0 CBOMCTBA.

24. JInHeliHas KOppesALns JByMEPHOU ClIy4ailHON BEIMYUHBL. Y PABHEHUS MTPSIMBIX PErPECCUM.

25. 3agaun MareMaTHYeCKOW CTAaTHUCTHKH. | eHepajahbHas COBOKYITHOCTH M BBIOOpKA. MeTojsl cOopa
CTaTUCTUYECKUX JaHHBIX.

26. [lonurox u rucTorpaMMa OTHOCUTENBHBIX YaCTOT.

27. Dmnupuueckas QyHKIUS pacnpeieseHus, ee CBOMCTRA.

28. BapuanMOHHBINA psijl, YUCIOBbIE XapaKTEPUCTUKU BBHIOOPKU: BBIOOpPOYHAsl CpedHsisi, BRIOOpOUYHas
JHCTIepCUsl U BBIOOPOYHOE CpeiHEe KBAaPAaTHUECKOE OTKJIOHEHHUE 110 CTPYIIUPOBAHHBIM JIaHHBIM.

29. YucnoBble XapaKTEPUCTUKH MAaJOYUCIEHHOW BBIOOPKU: BBIOOpPOYHAs CpeAHsis, BBIOOpOUYHAs
JMCTIEpCUs U BBIOOPOYHOE CpeiHee KBAaPaTHUYECKOE OTKIOHEHHE.

30. O1ieHKa MaTeMaTUYECKOT0 OKUAAHUS U IUCIIEPCUU FeHEPaJIbHOW COBOKYIHOCTH. HecmemeHHo T,
3G HEKTUBHOCTD U COCTOSATEIBHOCTD OLIEHKH.

31. TouyeuHble OLIEHKH MAapaMETPOB pPACHpEAECICHUs B TOM CIly4yae, €CId MO BHUAY THCTOTPAMMBbI
IperoaraeTcs, YTo cilyyaiiHas BeJIMUMHA paclpeielieHa 10 HOpMaIbHOMY (paBHOMEPHOMY,
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MOKa3aTeIbHOMY) 3aKOHY.

32. CratucTudeckas mpoBepka runote3bl. OCHOBHAS M albTepHATUBHAS THNOTE3bl. OMMOKN IEPBOTO U
BTOPOT'O POJOB.

33. CraTuctryeckas mpoBepKa TMIIOTE3bI O BUJIE paclpeiesieHus: Kputepuil cornacus [upcona.

34. Cratuctuueckas IpoBepKa r'MIoTe3bl O BUJIE paclipeeeHus: kpurepuil cornacust Koimoroposa.

35. VHTepBaibHbIE OILICHKHU: JOBEPUTEIBHBIA HWHTEPBAJ, YPOBEHb 3HAYMMOCTH. JlO-BEpUTEIbHBIN
MHTEpPBAJI AJIs NapaMeTPOB HOPMAJIbHOTO PaCHpPEeIICHUS.

36. Breibopounsiii kodddunueHtT koppemsiuu. [IpoBepka THMoTe3sl O 3HAYUMOCTH Kod(duimeHTta
KOPPEJISILIIH.

37. IlpsiMble perpeccuu 1o CrpyrninupOBAHHBIM TaHHBIM.

7.4.2. [IpakTryeckue 3aJanus 1J1sl POBEICHHS TPOMEKYTOUHOM aTTeCTalMK 00yJaroInuXCst
Pa3HoypoBHEBBIE 3a1aHUs AJI IPOBEACHUS IPOMEKYTOYHON aTTECTallUU pa3MelleHsl B [Ipunoxenun.

7.4.3. IIpumepHble TEMBI KypcoBOil paboThI (IpoekTa) (TIpU HATMYUH )
KypcoBbie paboThl (ITPOEKThI) YIEOHBIM IJIAHOM HE MPETYCMOTPEHBI.

7.5. Meronndeckue MaTepualsl, ONpEASIIONINe MPOLeTypbl OLICHUBAHUS 3HAHHUH, YMEHUH, HABBIKOB M (WJIH)
OTIBITa TPO(ECCHOHATBHOM IEATEIFHOCTH, XapaKTePU3YIOIIUE dTArbl JOPMHUPOBAHUS KOMITETCHIIUN

[Iponienypa mpoBeneHHs MPOMEXKYTOYHOH aTTECTalMd M TEKYIIEro KOHTPOJS YCIIEBaEMOCTH
perilaMeHTHPYeTCS JOKAIbHBIM HOPMAaTHBHBIM aKTOM, OIIPEIEIISIONINM MOPSA0K OpraHU3alud U MPOBEICHHUS
TEKYILETO KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAlMU 00YYArOIIUXCS.

[lpouenypa oneHuBaHus (GOPMUPOBAHUS KOMIETEHIMH IPH MNPOBEJCHUU TEKYLIETO KOHTPOJIS
IpuBeaeHa B 1. 7.2.

TurnoBble KOHTPOJILHBIC 3aJaHUS HJIM MHBIE MaTepPHaIbl TEKYIIEro KOHTPOJIS IPUBECHHI B 11. 7.3.

HTorom n3y4eHust TUCIUILINHEI B | cemecTpe SBISIeTCS SK3aMeH. DK3aMeH MPOBOIUTCS MO PACITUCAHUIO
ceccun. Popma mpoBeAeHUs 3aHATUS — YCTHas. B 9K3aMEHAIMOHHBIA OWJIET BKIIOYEHO J1BA TEOPETHUECKHX
BOIIPOCA M MPAKTHUECKOE 3aJ]aHNE, COOTBETCTBYIOIIEE COJCPKAHUIO (HOPMUPYEMBIX KOMITETECHITHA.

J1n1s TOITOTOBKY T10 9K3aMEHAIIHOHHOMY OMJIETY OTBOAUTCS 45 MUHYT.

HTorom m3y4eHus AUCUUILUIMHBI BO 2 CEMECTpe SBISETCS 3a4eT. 3a4eT MPOBOIUTCS Ha IOCIEIHEM TI0
paclucaHMio MPAKTUYECKOM 3aHSATHHU B CEMECTPE M BBICTABIISIETCS 1O pe3yjbTaTaM TEeKYyLIeH ycreBaeMOCTH
o0yuaroIerocsi B ceMecTpe.

s oOyqaromuxcs, He aTTECTOBAHHBIX B TEYEHHUE CEMECTPa, MPOBOJIUTCS YCTHOE coOecel0BaHUE.

HTorom n3y4eHus: TUCIUILINHEI B 3 CEMECTpe SBJISIETCS dK3aMeH. DK3aMeH MPOBOIUTCS MO PACITUCAHUIO
ceccun. Popma NpoOBEIEHUS 3aHATUS — YCTHas. B oK3aMeHAIMOHHBINA OWJIET BKIIIOUEHO JIBa TEOPETHUECKUX
BOTIPOCA M MPAKTHYECKOE 3aJ]aHNe, COOTBETCTBYIOIIEE COACPIKAHUIO (POPMHUPYEMBIX KOMITETSHIIHH.

Jl71s HOATOTOBKM MO AK3aMEHAIlMOHHOMY OUJIeTy OTBOAUTCA 45 MUHYT.

7.6. KpI/ITepI/II/I OLICHHWBAaHUA C(l)OpMI/IpOBaHHOCTI/I KOMIETEHIIUN IIpu MPOBECACHNUN HpOMCH(YTOHHOﬁ aTTeCTallun

YpoBeHb OCBOCHMS M OIICHKA

Kprrepun OueHka OueHka
«HEYJIOBJICTBOPUTEIb | «yIOBICTBOPUTENBH | OILiEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb 0CBOEHHUS
KOMITETEHIIUH
«HENOCTATOYHBII.
Komnerenuuu ne
chopMUPOBaHBI.
3HaHUsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMITETCHITHH
«TOPOTOBBIN».
Komnerentuun

c(hOpMHUPOBAHBI.
CdopmupoBaHsI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMIIETEHIIUHT
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHUs OOLIMPHBIE,
CUCTEMHbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHITUN
«BBICOKHU.
KomnereHniimmn

chopMUpOBaHbI. 3HAHUS

apryMEHTUPOBAaHHbIE,
BCECTOPOHHHUE. Y MEHHUS

c(OpMHPOBAHBI 3HAaHUU. YMEHUs HOCSIT YCIELHO PUMEHSIOTCS
(dbparMeHTapHbI U PENpOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IIPUMEHSIFOTCS K HECTaHIapTHBIX
XapakTep. PEIIEHUIO TUMIOBBIX | TBOPYECKHUX 3aJlaHUM.
JleMoHCTpUpYyeTCs 3a/1aHUM. JemoHcTpupyeTcs
HU3KUI YPOBEHb JlemoHCcTpHpyeTcs BBICOKMH YPOBEHb
CaMOCTOSITEIbHOCTH JIOCTaTOYHBIN CaMOCTOSITENIbHOCTH,
MIPAKTUYECKOTO YpOBEHb BBICOKAsl aJallTUBHOCTD
HaBBbIKA. CaMOCTOSITENIbHOCTH | IPAKTUYECKOTO HAaBbIKA
YCTOMYUBOT'O
IPAKTUYECKOIO
HaBBIKA.
Obyuarommiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HAHUE U -r1y0oKkue,
npoOesbl B 3HAHUAX TEOPETUYECKOIO OHMMAaHUE BCECTOPOHHUE U
y4eOHOro MaTepuarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0MYCKal0TCA -HETIOJIHbIE OTBETHl | KOHTPOJMPYEMOro | 3HAHUS IPOrPAMMHOTO
MPUHIHUITHATIEHBIC HA OCHOBHbBIE o0bpema MaTepuana,
OLIMOKY NpU OTBETE HA| BOIPOCHI, OLIMOKHU B IPOrpaMMHOTO -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuaia, CYLIHOCTH U
ousera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
3HaHHUE U TIOHUMaHue IIOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX NIOHATUN U CYILIIHOCTHU Martepuana IIPOLIECCOB U SIBJICHUI,
KaTeropuii; M3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHABIMBAaTh U | OCHOBHBIX MOHSTHIA, B
CYILIIHOCTHU -HEYBEPEHHBIE U OOBSICHATB CBA3b | paMKax 00CY»KIaeMbIX
3HaHHA JOTIOJIHUTEIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHUH, 3a/1aHU;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHul Ousera. BOIIPOCHI. MIPOTUBOPEYHS, YCTaHABIIMBATh U
npobIeMbl U OOBSCHSTH CBSI3b
TEHCHIINH MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIIbHBIE U MoclieZIoBaTeIbHbIE,
KOHKpPETHbIE, Oe3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. ousera, a Takxe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 5K3aMCHATOpaA.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO0yuarommuiicst
MPaKTUYECKOTO BBITIOJIHUIT BBITIOJIHUII MPaBUJILHO BBIMOTHUII
3aJaHus OuneTa MPAaKTHYECKOE MPAaKTHYECKOE MPAaKTHYECKOE 3aJaHUE
oOyuaromuiics 3a/laHue ounera ¢ 3a/laHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAT | CYIIECTBEHHBIMU HEOOJIBIINMHU OTJINYHbIE YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Homnyckatorcs [Tokazan xopomme | ydebHOro marepuana.
[IpaxkTrueckue OLINOKH B yMeHus B paMkax | Pemaer npeioxeHHbie
3a/laHUs HE COJIepKaHUU OTBETA OCBOEHHOTO PaKTUYECKHE 3aJaHUS
BBIITOJIHEHBI U pEIICHUHN yueOHOro MaTepuaa. 6e3 omnbdok
YMCHHA OOyuaromuiics He MPAKTUYECKUX [IpennoxeHnHbie OTtBeTui Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHUM. PaKTUYECKUE JOTIOJTHUTEbHBIE
owera npu [Ipu oTBeTax Ha 3a/IaHUs] PELIEHBI C BOITIPOCHI.
JIOTIOJIHUTEIIbHBIX JIOTIOJIHUTEIIbHBIE HEOOJIBIINMHU
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HETOYHOCTSIMH.
MIPEnoIaBaTeis. JOMYIIEHO MHOTO OtBerun Ha
HETOYHOCTEH. OOJBIIUHCTBO
JOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHenuit IIpumensier
METOAUKY 3aTPyAHEHHS 110 BBIOMpAET TEOPETUYECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOAMKHU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
Jomyckaet rpyobie BBITIOJTHEHUS METOAUKY BBITIOJIHCHUSI 3aJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHU S He nomyckaet ommbox
BBITIOJIHCHUH 3a7aHuil, | Jlomyckaet ommoku 3aJaHul. MIPH BBITTOJIHEHU U
HapylIaloIIKe JOTHKY | Tpu BeimoiaHeHnuu | Jlomyckaer ommOku 3a/1aHUi.
pelieHus 3aay. 3aJlaHUi, HAPYILIEHUS | TIPU BHITIOJHEHUHN CamocTtosiTeTbHO
Jlenaet HEKOPPEKTHbBIE| JIOTMKU PELICHUS 3a/1aHUil, HEe aHAIU3UPYET
BBIBOJIBI. 3a/ay. HapyllamoIue pe3yJbTaThl
BIIAJICHUE He mosxeT 060cHOBaTh HcnbiThiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HaBbIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | JlenaeT KoppekTHbIe [  00OCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 pelieHus 3a1ad.
BBIBOJIOB. pe3ynbTaTam
HcnerTeiBaeT peLIeHUs 3a1a4uH.
3arpyaHeHus npu | OGOCHOBBIBAET X011
000CHOBaHNH pereHus 3anay 6e3
anropuTMa 3aTpyAHEHUI.
BBITIOJTHEHUS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHIIUH, 3aKPEIICHHBIX 3a
JTUCIUILTAHOM, W TPEACTaBISET COO0H cpefHee apu(pMETHISCKOe OT BBICTABICHHBIX OIEHOK IO OTACITBHBIM
pe3ynbratam o0yueHus (3HAHUS, YMEHUSI, BIAJICHIE HaBBIKAMU).

OrieHKa «OTIIMYHOY/ «3a4TCHO» BBICTABIISCTCS, €CITU CpelHee apu(PMEeTHIECKOe HAXOAUTCS B HHTEPBAIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TeHOY» BBICTABIISETCS, €CIIA CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
oT 3,5 no 4,4.

OrieHKa «yI0BIETBOPUTEITBHOY/ «3aU4TEHOY» BBICTABIISICTCS, €CITU CpeHee apu(hMEeTHICCKOe HAaXOJUTCS B
uHTEpBajue ot 2,5 1o 3,4.

OneHka «HEYJOBJIETBOPHTEIBHO»/ «HE 3aUTCHO» BBICTABIACTCSA, €CIM CpeaHee apu(MeTHUecKoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE U MATEPUAIBHO-TEXHHUYECKOE O0ecneyeHue TUCHUILINHBI (MO1YJIs1)
8.1. [TepeyeHb OCHOBHOM M JIOMIOJIHUTEIBLHOM JTUTEPATYPhI, HEOOXOAMMOM JIsl OCBOSHUS JUCITUTUTNHBI (MOTYJISI )

. KonunuectBo
No ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U
n/m €0HO-METOIUUECKON JTUTEepaTyphl PKCMILIADOB/SIICKTD
¥ patyp oHHBII agpec DbBC
OcHoBHas JuTEparypa
1 |[Manuit U. A., Jluneiinoe nporpammupoBanue, Mocksa: FOpaiit, 2020 https;/lzggngmde/
TaTaRHHKOB O. B., buptokosa JI. I'., Caruros P. B., Jluneitnas aﬂre6pau1/1 https://urait.ru/bcode/
2 |nuueitnoe mporpammupoBanue. IIpaktukym, Mocksa: Msparenscrtso IOpaiir,
2019 437932
3 Kpacc M. C., UynpseiroB b. I1., MaremaTtrika B 3koHOMHKE: MaremaTmueckue| https://urait.ru/bcode/
MeToabl U Mojenu, Mocksa: U3natensctBo FOpaiit, 2019 426162
JonoJIHUTeILHASA JIUTEpaTYypa
1 MopozoBa JI. E., CmupnoBa B. b., Tpeckyno A. JI., ®énoposa M. IO., 9bC
Onpenenennsiii uarerpan, CII16., 2011
2 Cpanmmze H. B., Skynuna I'. B., Jluddepennuanbaoe ucuucieHue B cirydae 9bC
(hYHKIMU HECKOJBbKHMX nepeMeHHbIx, CI10., 2016
3 ITucemennsiit [. T., KoHCIIEKT JIeKUMiA IO BBICIIEH MAaTEMAaTUKE: MOJHBINA KypC, 9bC
M.: Atipuc-nipecc, 2007
4 Kapakaspsin C. A., ConoBbeBa O. B., Ilpenen u HemnpepbIBHOCTh (PyHKUIUU 9bC
oxHoro aprymenra, CI16., 2013
5 bammaxosa U. b., Kopa6nesa U. U., [IpacuukoBa C. C., Teopusi BEpOSITHOCTEH, 9bC
CIIG., 2016
6 Byrpos . C., Hukonsckuit C. M., [uddepennuanbnoe M HHTErpaibHOE 9bC
ncuncienne, M.: Hayka, 1934
7 I'mypman B. E., PykoBOACTBO K peILICHMIO 3a/1ad 110 TEOPUHM BEPOSITHOCTEH U 9bC
MaTeMaTH4YecKo# cratuctuke, M.: Bricir. mxk., 1979
8 Kpemep H. III., Teopuss BeposTHOCTEM M MaTeMaTHdecKas CTaTUCTUKA, M.: 9BbC
FOHUTH, 2007
9 Kapakazpsin C. A., ComnoBeeBa O. B., HccnemoBanue «GyHKIIUM OJHOU 9bC
nepemennoii, CII10., 2016
10 Kapakazpsin C. A., Ilak 2. E., ConosseBa O. B., [duddepennuanpaoe 9bC
yucyucieHne GyHKIMU oaHou nepemenHon, CII6., 2015
11 Kpemep H. III., Beicmias marematuka mjisg SKOHOMUCTOB. [Ipaktukym, M.: 9BbC
FOHUTH, 2007
12 |Mopo3soga JI. E., [Tonskosa O. P., Jluneitnas anre6pa, CII6., 2014 9BC
13 I'mypman B. E., Teopuss BepoATHOCTEH M MaTeMaTH4eCKas CTAaTUCTHKA, M.: 9BbC
Brrcm. mk., 1977
bammakosa U. b., Kopabnesa U. U., [IpacuukoBa C. C., MaremaTnueckas 9bC
14
cratuctuka, CII16., 2017
15 Kpaconenko I'. B., CBanupze H. B., Slkynuna I'. B., Ananutudeckas reoMeTpus. 9BbC
Bekropnas anreopa. Teopus npenenos, CII6., 2014
16 [Mopo3zosa JI. E., Cmupnosa B. b., Bexropnas anre6pa, CII6., 2014 9bC
17 Kpemep H. III., Beicimias MmaTematuka Ajsi 9KOHOMUCTOB, M.: banku u Oupxw, 9bC
1997
18 |CmupnoBa B. b., Mopo3sosa JI. E., Heonpenenennsriii uaterpan, CII6., 2007 9BC
19 byrpos . C., Hukombckuit C. M., DOnemeHTbl JHHEWHOH anreOpsl u 9BbC
aHanuTHieckou reomerpur, M.: Hayka, 1988
20 CmupnoBa B. b., Mopozosa JI. E., EpmoB E. K., OObikHOBeHHBIE 9bC
nuddepennmansabie ypaaenus, CI16., 2010




Kapamsa A. A., [IpokodseBa C. ., Ananutrdeckas reoMeTpus Ha TJIOCKOCTH,

21 CII6., 2001

9bC

OOyuarommmecs U3 ynciaa nHBa 0B 1 il ¢ OB3 o6ecnieunBaroTCst mevyaTHBIMU U (WIIH) DJIEKTPOHHBIMH
o0pa3oBaTeNnbHBIMH pecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAHIUYCHUSM UX 3I0POBBSI.

8.2. Ilepedyenp pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn «MHTepHET», HeOOXOIUMBIX s
OCBOCHMS JUCITUTUTHHBI (MOTYIIS)

HaumenoBanue pecypca cetu «HTepHeT» DIIeKTPOHHBIN ajipec pecypca
Marematuka 115 cTyaenToB Harpasienus "IKOHOMUKA" Eg’glsd/—/ rln3%%dle.spbgasu.ru/ course/view.p
https://function-
Bupl 3a1a4 TMHEHHOTO TPOrpaMMHUPOBAHUS X.ru/zadacha_lineinogo_programmirova
nija.html

https://mathprofi.com/knigi_i_kursy/file

W3y4yeHue maTepuana, pelieHue 3aad. siryady demo.pdf

8.3. Ilepeuenb coBpeMeHHBIX NMPOGECCHOHANBHBIX 0a3 JAaHHBIX U HH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM

HaumenoBanue DIIeKTPOHHBIN ajpec pecypca
https://www.spbgasu.ru/Univer
O6pa3oBarenbHbie HHTEpHET-pecypesl CITOIACY sitet/Biblioteka/Obrazovatelnye

_internet-resursy/

Enunblii  SNeKTpOHHBIH pecypc y4eOHO-METOJUYECKOH JUTepaTyphl

CII6I'ACY www.spbgasu.ru

@enepanbHblii oOpa3oBarenbHbli mopran "EnuHoe OKHO JocTyma K

" http://window.edu.ru
00pa3oBaTeIbHEIM pecypcaM

DJIeKTPOHHO-0MOIMOTeuHas crctema u3aateabctsa "IPRbooks™ http://www.iprbookshop.ru/
DIeKTPOHHO-0MbIMoTeuHas cucreMa n3narenscrsa "IOPAUT" https://www.biblio-online.ru/
DJICKTPOHHO-O0MOIMOTeUHAs crcTeMa u3aaTesbersa "Jlans" https://e.lanbook.com/
OnektpoHHas 6ubimorexka Upouc 64 Ihl};;/)://ntb.spbgasu.ru/|rb|s64r_p
Cucrema aucraniimonHoro ooyuenus CIToI'ACY Moodle https://moodle.spbgasu.ru/
WuTepHeT-TpeHaxepsl B chepe 0Opa3oBaHUs http://www.i-exam. ru

8.4. Ilepeyenp WH(MOPMALMOHHBIX TEXHOJIOTUH, MCIOJNB3YyEMBbIX IPU OCYLIECTBIEHUU 0OpPa30BaTEIHLHOTO
mporecca IO JUCHUIUIMHE, BKJIKOYas IepedyeHb JIMIEH3MOHHOIO0 M CBOOOJHO paclpoCTpaHsSeMOro
MPOrpaMMHOTO 00ecTieueHus

Crioco6 pacripocTpaHeHUs
HaumenoBanwue (TMIIEH3UOHHOE WM CBOOOHO
pacIpoCTpaHsIeMOe)

Mathcad CYOJIUIIEH3UOHHOE
COIJIAlIEHWe Ha  HUCMOJb30BAHUE
MathCad Bepcus 15 npoaykroB  "PTC" ¢ OOO"Codt
JlomxucTtux" morosop Ne20716/SPB9
2010 .

HoroBop Ne  J[32009689201 ot
18.12.2020r IIporpammHBIE
npoAykThl MaiikpocodT, norosop Ne
Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeitn": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Microsoft Windows 10 Pro

Horosop Ne  J132009689201 ot
18.12.2020r [IporpammubIie
npoAyKTel MaiikpocodT, goroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TEXHUYECKOE 00ecIIeueHHEe AUCIUIUTHHBI
CBezieHrst 00 OCHAIIEHHOCTH YYEOHBIX ayAUTOPUH M MOMEHICHUH JIJIsl CAMOCTOSATEIbHOM paboThI

HaumenoBanue yueOHBIX ayJUTOPHUI U TOMEILIEHUI
IUIsl CAMOCTOSITEIIbHON paboThI

OcHaieHHOCTh 000PYAOBAaHUEM U TEXHUISCKUMU
cpelcTBaMu O0yueHus

YyeOHass aynuTopus JUIsi  TPOBEACHHUS  3aHITHA
JEKIIMOHHOTO  THUIA, KOMIUIEKT MYJIbTUMEIUWHOTO
000pyIOBaHUS TepPCOHAIbHBIN KOMIIBIOTE
07. VYuebHBIE ayauTOpUU JUISI  TPOBEACHUS PYA . . (nep P,
s MYJIbTUMEAUMHBIA MPOEKTOP, IKpaH, ayduO-CUCTEMA),
JIEKIIMOHHBIX 3aHATHH N
JIOCKa, JKpaH, KOMIIIEKT yaeOHOM Mebenu,
noakIoueHue K komnberoTepHod cetu CIIGIACY,
BBIX0J B IHTEpHET
07. VYuebHble ayauTopuu uis  mnpoBeaeHus|Komrmekt MYJIbTUMEAUINHOTO o0opynoBaHus
MPaAKTHYECKUX 3aHATHH, KypCOBOTO|(TIepCOHANIBbHBIIH KOMITBIOTED, MYyJIbTUMEIUNHBIN

IIPOEKTUPOBaHMSI (BBIIOJIHEHUSI KYpPCOBBIX padoT),
IPYNIOBBIX M HHIAUBHUIYalbHbIX KOHCYJbTAIUi,
TEKYIIEr0 KOHTPOJIS ¥ IPOMEKYTOUHOM aTTecTalluu

IIPOEKTOP, JKpaH, ayquo-CHUcTeMa), AO0CKA, KOMILJIEKT
yueOHOIl Mebeny, MOAKIII0YeHNE K KOMIIbIOTEPHOH CeTH
CIIOI'ACY, Bbixon B MHTEpHET

07. KomnbroTepHbIN KJ1acc

Pa6oune mecta ¢ I1K (cTo)1 KOMIBIOTEPHBIN, CHCTEMHBIN
0JIOK, MOHMTOp, KJaBHaTypa, MbllIb), CTOJ] pPabOuMid,
noakaoueHue K kommnbroTepHod cetu  CIIGIACY,
BbLIXoA B Internet.

07. VYuebHble ayqUTOpPUU JUISI CaMOCTOSITEIbHOU
paboThI

[Tomerenne ISt CaMOCTOSITEITbHOU
(KOMIIBIOTEPHBIN KJacc):

[IK-12 mT. (cucteMHbI OJIOK, MOHHTOp, KJIaBHATypa,
MBIIIb) €  YCTAHOBJIEHHBIM  MYJIbTHUMEIUMHBIM
o0opyznoBaHueM  (IIPOEKTOP, OSKpaH, KOJOHKH) C
JOCTYINOM K ceTH «MIHTepHeT» 1 o0ecrieueHreM J10CTymna
B DJEKTPOHHYIO HH(OPMAIMOHHO- 00pa30BaTEIbHYIO
cpeny CIIGIACY; nocka MapkepHas; KOMIUIEKT

yaeOHoM MeOenu Ha 12 mocaoYHbIX MECT.

paboThI

I[J'IH HHBAJIMJO0B U JIUII C OB3 obGecneunBaroTcst CIICHHUAJIIBHBIC YCIIOBUS IS MMOJIYYCHUA O6p330BaHI/I$I B
COOTBECTCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.




Pabouas nporpamma coctasiieHa Ha ocHoBe @I'OC BO - 6akanaBpuaT 10 HaIpaBJICHUIO MOATOTOBKU

38.03.10 JXKwimmHoe XO3SIMICTBO M KOMMYHallbHas WH(pacTpykrypa (mpuka3 MunoOpHayku Poccum ot
07.07.2020 Ne 765).

IIporpammy cocraBuiI:
JIONEHT , K.3.H. T.B. MensmmukoBa

[Tporpamma oOCyxieHa 1 peKOMEHI0BaHa Ha 3acenaHuu Kadeapbl MaTeMaTHKu
13.05.2021, npotokon Ne 8

3aBenyrommii kKageapoit K.(.-M.H., noueHt I'.B. SIkynuna

[Tporpamma ogo0peHa Ha 3acefaHuU Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
10.06.2021, npotokoi Ne 10.

[Ipencenarens YMK 1.9.H.. goueHt I'.®. TokyHoBa
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