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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
Llenbro ocBOEHUS AUCHHUIUINHBI SBJISETCS 0OecreueHrne 00yJarommuxcs MaTeMaTHUYeCKUMU 3HAHUAMU
¥ YMEHUSMHU, HEOOXOAUMBIMU JJISl PELLICHUS] OCHOBHBIX 3a7a4 Mpo(hecCHOHATbHON eI TEIbHOCTH.

3ajiauaMy OCBOEHUS TUCLUILIMHBI SIBJISIOTCS:

- O3HaKOMUTD CTYJEHTOB C OCHOBHBIMU ITOHATHSAMHU U METOJAMU COBPEMEHHON MaTeMaTHKH,
HEOOXOUMBIMU IS PEIICHUSI TEOPETHUSCKHUX M MPAKTUICCKUX 33]1a4 HHKEHEPHOTO JIeT1a,

- IPUBUTH CTYJICHTAM YMEHHE U3y4aTh JUTEPATYPY [0 MATEMATUKE U €€ IPUIIOKEHUSM;

- Pa3BUTH JIOTUYECKOE MBIIUICHNUE Y CTY/ICHTOB U MOBBICUTH WX OOIIEKYJIBTYPHBIN YPOBEHB;

- BBIpa0OTATh y CTY/ICHTOB HABBIKM MCIIOJIH30BAHMS TEXHUYECKHUX CPEJCTB COBPEMEHHOU

MAaTCMAaTHUKH.

2. Hepeqenb INIAHUPYEMBIX pE€3yJabTaTrToB oﬁyqe}mﬂ no JTMCUHMILJINHE (MO[[y.]'IlO), COOTHECCHHBIX C
HHAUKATOPAMHU JOCTUKCHUA KOMIIeTEeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHXKEHUS
KOMIIETEHIIUUA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JTUCLUIUTMHE, 00€CTIeUYrBaIOUINE JOCTHKEHUE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 CnocobeH pemiaTh

3a/1a4u poQeccuoHaIbHON

JACATCIIBHOCTH Ha OCHOBC
HCIIOJIB30BaHUA
TCOPCTUYCCKHUX U
IMPAKTUYICCKUX OCHOB
CCTCCTBCHHBIX U
TCXHUYCCKUX HAYK, a
TaKK€C MaTCMaTH4YCCKOI'O
alrapara

OIIK-1.6 Pemaet un>xeHepHbIe
3aJ]a4M C TIOMOIIbIO
MaTeMaTUYECKOTO anmapaTa
BEKTOPHOM aJIreOphl,
AHAIUTUYECKON T€OMETPUH

3HaeT

CKaJAPHOC, BCKTOPHOC n CMCIIaHHOC
IMPOU3BCACHUA BCKTOPOB M HUX IIPHIIOKCHHUA B
recomMeTpun u (I)I/I3I/IK6; MIpsAMBIC, IIJIOCKOCTH,
KpUBBIC JIMHHUHU, ITOBCPXHOCTU U CIIOCOOBI HX

3aaHus, KOOPAMHATHBIH METOJT B
aHAJIMTUYECKOM reOMETpPUH, THUIIBI
MOBEPXHOCTEH  2-TO  MOpsiKa, KOTOPHIE
UCIOJIB3YIOTCS B CTPOUTENILCTBE.

yMmeet

OMHCHIBAaTh T'€OMETPUYECKUE OOBEKTHI C
MTOMOILIBIO MaTEeMaTUYECKOIo amnmapara
BEKTOPHOW  anreOppl U  aHAIUTUYECKOU

r€OMETPHUH, UCTI0JIb3Yysl KOOPAMHATHBIN METO/.
BJIajieeT
MMeeT HaBbIKU (HAYaIbHOTO YPOBHS) OMHCAHUS

re€OMETPUUECKUX OOBEKTOB C  MOMOUIBIO
MaTEMaTHYECKOr0  ammapara  BEKTOPHOMU
anreOpbl W AHAIUTUYECKOM  TeOMETpHH,
MCIIOJIb3YS] KOOPAMHATHBINA METOA.

OIIK-1 Cnocoben pemats | OITK-1.7 Pemaer ypaBHeHusi, |3Haer

3a/1a4¥ MPOPECCUOHANBHOMN | OMUCHIBAIOIINE OCHOBHBIE METO/IbI peuieHus g depeHINaTbHBIX

JIeATEIbHOCTH HA OCHOBE
UCIIOIb30BaHUS
TCOPCTUUCCKHX U
IMPAKTUYCCKUX OCHOB
€CTECCTBCHHBIX U
TEXHUYCCKHX HAYK, a
TAaKXX€ MAaTECMAaTHUYCCKOT' O
anmapara

(du3HYEeCcKre POLIECCHI, C
MPUMEHEHUEM METOJIOB
JTUHEWHOH anreOpsl 1
MaTeMaTHYECKOT0 aHajn3a

YPaBHEHUH C DPa3AESIOUIMMH [EPEMEHHBIMH,
OIHOPOAHBIX W  JIMHEWHBIX  OJHOPOJHBIX
ypaBHEHUU

METOJIbl PEIIeHHs JINHEHHBIX HEOJIHOPOIHBIX
muddepeHIMaIBHBIX ~ ypaBHEHUH  (METOH
BapHalllK NMPOU3BOJIHBIX MOCTOSHHBIX, METO]I
HeolpeAeNeHHbIX KO3 (HUILIMEHTOB)

yMmeeT

pemarb 3a1a4n (bU3IIECKOTO Hu
reOMEeTPUYECKOT0 XapakTepa, MPUBOASIINE K
nuddepeHIaTbHBIM yPaBHEHUSIM.




OIIK-1 CnocobeH pemiaTh
3aa4u npodeccuoHATBHON
NESITEIIbHOCTH Ha OCHOBE
UCTIOJTb30BaHUS
TEOPETUICCKHUX U
MPAKTUYECKUX OCHOB
€CTECTBCHHBIX U
TEXHUYECKHUX HAYK, a
TaK)Ke MaTEeMaTHYECKOTO
ammapara

OIIK-1.8 ObpabareiBaeT
pacueTHbIC U
IKCIIEPUMEHTATbHBIC JAHHBIE
BEPOATHOCTHO-
CTAaTHCTUYECKUMHU METOJIaMU

3HaeT
OCHOBHBIC 3aKOHOMCPHOCTH M COOTHOILICHMA,

MIPUHIUIIBI TEOpPUH BEPOSATHOCTEM u
MaT€MaTUYeCKOW  CTAaTUCTHKU,  OCHOBHBIC
TEOPEMBI TEOPUH BEPOATHOCTEM,

3aKOHBl  pacHpeieneHus  JIUCKPETHBIX H

HEIPEPHIBHBIX CIyYalWHBIX BEJIUMYMH, 3aKOH
OOJBIINX YHCET U €T0 TPUMEHEHHE,
LHEHTPAIbHYIO TMPEACIbHYI0O TEOpeMy H €€
MIPUMEHEHHUE, BEPOSTHOCTHBIE METO/IbI pacueTa
HaJICKHOCTH

yMeer

UMEeT  HaBbIKM  (HAYaJIbHOIO  YPOBHS)
BEPOSITHOCTHOTO M CTAaTUCTUYECKOI'O aHaIu3a
pacyeTHBIX M 3KCHEPUMEHTAIbHBIX JIAHHBIX,
MOJIyUEHHBIX M3  OOLIEMHKEHEPHBIX U

CIIcnuaJIbHbIX JHUCHUIIINH HpO(l)CCCHOHaJII)HOI;'I

HAIPaBIEHHOCTU

BJajJeeT

UMEeT  HaBbIKM  (HAYaJIbHOTO  YPOBHS)
MEpPBUYHON  CTaTUCTUYEeCKOW  00paboTKu
AKCIIEPUMEHTAJbHBIX JaHHBIX, COCTABJICHUS

BapUAllMOHHOT'O pAda, I'PYIIIUPOBKHU JaHHBIX,
HaxXO0XJICHUA YHCJIOBBIX XapaKTCPHUCTHUK,
IMOCTPOCHUA Ir'uCTorpaMMalI, aHaJIn3a
IMMOJIYYCHHBIX PE3YyJIbTATOB

YK-2 Cnocoben
ONpeNeNATh KPyr 3a/1a4 B
paMKax MOCTaBICHHOU
1[eJIU U BBIOUpATh
ONTUMAJFHBIE CITOCOOBI UX
peLIeHUs], UCXOIs U3
JEUCTBYIOILUX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECypCOB U OTPaHUYECHUH

VK-2.1 OnpenensieT nepeyeHb
3aja4 JUIsl JOCTHKEHUS
MOCTaBIICHHOM LIEJH

3HaeT

OCHOBHBIE pa3fielibl BHICIIEH MAaTeMaTUKH IS
pelleHus OCTaBICHHBIX 3a/1a4;

yMeer

dbopManu3oBaTh MOCTABICHHYIO 33]1a4Yy;
NPUMEHSTh  OCHOBHBIE  MaTeMaTH4YecKue
METO/IbI B PEIICHUU TIOCTaBICHHBIX 3a/1a4.
BJajJeeT

MaTeMaTHYeCKUM amnmnapaTtoM, MO3BOJISIIOIINM
PEIINTH MMOCTABJICHHBIE 3a]a41

YK-2 Cnocoben
ONpeNEeNsATh KPYyT 3a/1a4 B
paMKax MOCTaBICHHOM
eI U BBIOUpATh
ONTUMAJFHBIE CITOCOOBI UX
pElIeHus], UCXOS U3
JIEMCTBYIOIIMX MTPaBOBBIX
HOPM, UMEIOIINXCS
PECYpPCOB 1 OTpaHUYEHUI

VYK-2.3 IIpennaraet cnocob u
CPECTBO pEelICHUs 3a/1a4u
npodeCcCHOHATBHON
JIEATEIBbHOCTH C YUYETOM
PECYpCOB ¥ OTPaHUYECHUH

3HaeT
MaTeMaTUYeCKHi amnmapar, IpUMEHSIEMbIN IS
pEelIeHUsT  OCHOBHBIX  NPO(ECCHOHATBHBIX
3a/1ad,
yMeeT

BBIOMpaATh CHOCOO pEeHIeHUS MOCTAaBIECHHOM
3a/1a4y C y4E€TOM PECYPCOB U OTPAaHUUYEHUM;
BJIa/IeeT
MaTeMaTHIeCKUMHU
MOCTaBJIEHHBIX 3a/1a4.

METOJaMH PEIICHUA




YK-2 Cnocoben VK-2.4 CocraBnsier
ONpENENATh KPYT 3a/1a4y B | [IOCJIEI0BATEIbHOCTh
paMKax IOCTaBJICHHOMN (asiropuT™) pelieHus 3a0a4u
I[EJIA U BEIOUPATh
ONTHUMAJILHBIC CITIOCOOBI UX
pELIeHUs], UCXOIS U3
JIEUCTBYIOLKX MTPABOBBIX
HOPM, UMEIOIINXCS
PECYPCOB 1 OrpAHUYEHUI

3HAeT
AJIrOPpHUTMBIL OCHOBHBIX METOA0B PELICHUA
IIOCTABJICHHBIX MAaTCMATUYCCKUX 3a1a4,

yMmeeT

IOPpUMCHATL aJI'OPUTMbBI OCHOBHBIX MCTOAOB
peICHUA ITOCTAaBJICHHBIX MATCMATHYCCKUX
3a/1a4;

BJIajI€ET

aJIropurMaMu PCUICHUA IIOCTAaBJICHHBIX
MaTeMaTHYECKHX 3a/1a4.

3. Yka3zaHue MecTa JUCHUILIMHBI (MOIYJIfAA) B CTPYKTYpPe 00pa30BaTeIbHOH MPOrpaMmbl
JlanHas qucruruinHa (MOyJib) BKirodeHa B biok «/lucuummuael, moxynu» b1.0.08 ocHoBHOIM
npodeccuonabHON 06pazoBarenbHOl porpammsel 08.03.01 CTpouTENbCTBO M OTHOCUTCS K 00s13aTEIbHOM

qaCTu yqe6H0ro I1J1aHa.

TpebGoBaHusI K TpeIBAPUTEILHON TTOATOTOBKE 00YJArOIIETroCs: 00y4JaroIUMHKCS T0DKHA ObITh
OCBOCHA MPOrpaMMa MaTeMaTHKHA B COOTBETCTBUH ¢ DeiepalibHBIM TOCYAapPCTBEHHBIM 00Pa30BaTEIbHBIM

CTaHJaPTOM CPEIHETO (IOJHOTO) 00IIero oOpa3oBaHMs.

Ne

o [Tocneayroiue NUCHUTIIMHB

KOII U HAMMCHOBAHUEC MHHUKATOpa
JOCTHIXXCHUA KOMIICTCHIIHN

1 [Metponorus, ctanaapTH3anus U cepTUhUKALUs

OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK
-7.4, OIIK-7.5, OIIK-7.6, OIIK-7.7

4. O0beM AUCHHUIIIIMHBI (MO}]y.]'lﬂ) B 3Qa9€THBIX ¢/IMHUIAX C YKAa3aHUEM KOJIHYECCTBA AaKAACMHUYECCKHUX
4aCo0B, BbI/ICJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqaloumxcn C mpemnojaaBaTejieM (l'lO BUIaM y‘leﬁHle

3aHAATHIT) M1 HA CAMOCTOSATEJILHYIO padoTy 00y4yarommxcst

Cemectp
W3 Hux "acel Ha
Bun yuebHOH paboTh E;cecl;g MPaKTHIECKYIO 1 ) 3
MOATOTOBKY

KonTakTHasi padora 192 64 64 64
Jleximonnsie 3anarus (Jlek) 80 0 32 16 32
[Ipaktrueckue 3anstus (I1p) 112 0 32 48 32
Hnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 2,9 1,05 0,8 1,05
KOHCYJIBTAIIMH 10 KypCOBO# paboTte (IIPOeKTy),
KOHTI}JIOHBHBIM paGoiEM (PFPI)) o & 12 0.4 0.4 0.4
KOHTaKTHas paboTa Ha aTTeCTalMIO (CaJa 3a4era,
3ayeTa C OLICHKOM; 3alluTa KypCcOBOM padoThI 1,2 0,4 0,4 0,4
(nmpoexTa); cnava KOHTpOIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAINIO B CECCHUIO
(KOHcynLTauII)/m nepeJ] SK3aMEeHOM U cJllada 0.5 0.25 0,25
Yachbl HA KOHTPOJIb 57,5 26,75 4 26,75
CamocTositesibHast pabora (CP) 143,6 52,2 39,2 52,2
O0uas TPy10eMKOCTh JUCHUIIITUHBI (MOYJIs1)

qachl: 396 144 108 144

3aYeTHbIE eAMHHUIIBI: 11 4 3 4

5. Conepxkanue IMCUUILIMHBI (MOAYJIs), CTPYKTYPHMPOBAaHHOE 10 pa3jesam (TeMam) ¢ yKa3aHueM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMUYIECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHNA

5.1. TemaTrueckuii MIaH JUCIUILIAHBI (MOJTYIS)




KonrakTtHas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
o HWHJIUKATOP
= a
Ne Pasgensl qUCIUIUIMHEI § JICKIHH 113 P CP Beero, JIIOCTHXKEHHU
8 U3 HUX U3 HUX U3 HUX qac. !
Ha Ha Ha KOMIICTCHIL
BCEro TpaKTi- BCEro TpaKTH- BCEro TpaKTH- nn
YECKYIO YECKYI0 YECKYI0
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pasnen. Jluneiinas u
BEKTOpHas anredpa.
VK-2.1,
1.1. |JIuneitnas anre6pa. 1] 6 4 8 18 YK-2.3,
VK-2.4
VK-2.1,
1.2. [ BekTopHas anreopa. 1] 2 4 4 10 YK-2.3,
VK-2.4
2 |2 pa3znmen. AHaIUTHYECKAs
TCOMETPHS.
AHaUTHYECKasi TECOMETPUS HA YK-21,
2.1. 1OCKOCTH 1 4 6 10 VK-2.3,
' VK-2.4
AHaMTHYECKasi TEOMETPUS B YK-2.3,
2.2. 1] 4 2 4 10 VK-2.4,
MIPOCTPAHCTBE. VK21
3. |3 pa3nen. Beenenue B aHamus.
VK-2.1,
3.1. | OyHKkuMH OHON IEpEMEHHOM. 1 4 6 6 16 YK-2.3,
VK-2.4
4. |4 paznen. Auddepenunansuoe
UCYHCIICHUE (PYHKIIMH OTHON
IIEPEMEHHOM.
4.1. | IlpousBoaHas GyHKIHH. 1] 4 4 8 16 337/11222213,
VK-2.1,
4.2. |TIpunoxxkeHus MpOU3BOTHOM. 1 8 4 10 22 YK-2.3,
VK-2.4
5. |5 paznen. @yHkuuu
HECKOJIBKUX MTePEMCHHBIX.
@YHKIINN HECKOJIBKHUX yK-21,
5.1. HepeMeHHbIX 1] 4 4 6,2 | 14,2 YK-ZZ.i,
' VK-2.
6. |6 pazmen. IHas koHTaKTHas
pabora - 1 cemecTp.
VK-2.1,
6.1. | inas koHTaKTHAs padoTa. 1 0,8 YVK-2.3,
VK-2.4
7. |7 pazaen. Kontpons - 1
ceMecTp.
VK-2.1,
7.1. | Ox3ameH. 1 27 YVK-2.3,
VK-2.4




8. |8 paznen. MuTerpansHoe
HCYHUCIICHHE (PYHKITUU OJTHON
MIEPEMEHHOM.
VK-2.1,
8.1. | HeonpeneneHHBIN HHTETPAL. 2 16 12 30 VK-2.3,
VK-2.4
VYK-2.1,
8.2. | OnpeneneHHBINA HHTETPAIL. 4 8 4 16 YK-2.3,
YK-2.4
VYK-2.1,
8.3. | HecobOcTBeHHBIH HHTETpaT. 2 4 2 8 YK-2.3,
YK-2.4
9. 19 paznen. KommiekcHblie ynca.
9.1. | KoMIieKkCHBIE UM CIa. 2 2 4 S;IIE__ZZ]:;’
10. |10 paznen.
Huddepennmanbabie
YpaBHEHHUS.
10.1, | Auddepenimansuyie 2 8 6 | 16 3%%
yYpaBHEHUS TIEPBOTO MOPSIIKA. VK24
VK-2.1,
oz futeremume 24| |2
' VK-2.4
11. |11 pa3znen. Nnas koHTakTHas
pabora - 2 cemecTp.
VK-2.1,
11.1. | nas xoHTakTHas paboTa. 0,8 VK-2.3,
YVK-2.4
12. |12 pasznen. KonTpos - 2
cemecTp.
YK-2.1,
12.1.|3auer. 4 VK-2.3,
YK-2.4
13. |13 pa3nen. Psupr.
VK-2.1,
13.1. | Pangr. 8 8 12 28 VK-2.3,
YVK-2.4
14. |14 paznen. Teopus
BEPOSITHOCTEH.
VK-2.1,
14.1. | Cnyyaiiable COOBITHS. 6 12 14 32 VK-2.3,
VK-2.4
VK-2.1,
14.2. | CnyyaiiHple BETMYUHBL. 12 6 12 30 VK-2.3,
VK-2.4
15. | 15 paznen. Marematuueckas
CTATHCTHKA.
DJIEMEHTHI MaTEMaTUYECKON yK-21,
15.1. 6 6 14,2 26,2 VK-2.3,

CTaTUCTHUKHU.

YK-2.4




16. |16 paznen. Has koHTakTHas
pabora - 3 cemecTp.
YK-2.1,
16.1. | nas xonTakTHas padora. 3 0,8 YK-2.3,
YK-2.4
17. |17 paznen. Kontpons - 3
ceMecTp.
YK-2.1,
17.1.| Ox3ameH. 3 27 YK-2.3,
YK-2.4
5.1. Jlekuu
No | HaumeHnoBanue pazzaena o
. HanmMeHnoBanue u KpaTkoe CoAep:KaHue JTEKIUi
pasn Y T€MBI JIEKIU I
Marputel u onpeaenurenu. CUCTeMbl JIMHEHHBIX YPAaBHEHHI.
Marputibl u nevictBust Haa HUMH. ONpeeUTeNd KBAAPATHBIX MaTPHIL.
. CaoiicTBa onpenenuTesneii. MUHOPBI U alreOpandecKue JOMOTHCHUS.

1 Jlunetinas anredpa. | Tegpema Jlamaca. OGparuas mMarpuia. Paur Marpuisl. CHCTEMbI
JIMHEVHBIX YPAaBHEHUH U METOJbI UX pelieHus. Kpurepuii COBMECTHOCTH
CHUCTEM JIMHEHHBIX YPABHEHUM.

BekTopsl Ha IIIOCKOCTH U B IPOCTPAHCTRBE.
BekTopsb! Ha MJIOCKOCTH U B TPOCTPAHCTBE. JIMHENHBIE oniepauy Hal

2 BeKTopHa;{ a_]'[re6pa_ BCKTOpaMu, CBOIICTBA. CKaHﬁpHOG, BCKTOPHOC U CMCIIAHHOC
MPOU3BEICHUS BEKTOPOB, CBOMCTBA. Y CJIOBUSI OPTOrOHATILHOCTH,
KOJUTMHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB B KOOPJAMHATHOH (popMme.
[1nockocTs U npsiMasi B IpOCTPaHCTBE.

VYpaBHEHUE IIJIOCKOCTH B IPOCTPAHCTBE. B3auMHOe pacnosnoxeHue
IJIOCKOCTEN B IPOCTPAHCTBE: YTOJI MKy IUIOCKOCTSMM, YCIOBHS
AHATATHYECKAS NapajyieIbHOCTH U MEPIEHIUKYISIPHOCTH MIockocTell. [Ipsamas B
4 reOMeTpHs B MIPOCTPAHCTBE U CIIOCOOBI €€ 3aaHusl. YTOI MEX1y NpsMbIMH. B3aumHoe
MIPOCTPAHCTBE. pacnoioKeHUe NPSIMOM U MIIOCKOCTH B IPOCTPAHCTBE: YOI MEKY
MPsIMOM M MJIOCKOCTBIO, YCIOBHS NapajlIeIbHOCTU U
NEePHEHANKYISIPHOCTH IPSIMOI U MIIOCKOCTU. PaccTosiHue OT TOYKHU J10
IPSIMOA.
[Tpenen u HenpephIBHOCTH QYHKITMHN OJHON TIEPEMEHHOM.
[TonsiTrie 1 ciocoOb! 3aanus PYHKIIMU, CBOMCTBA (DYHKIIUH.
Knaccudukanus snementapubix Gynkuuit. [lpumenenue GpyHkumii B
skoHoMuKe. [Ipenen ynucnoBoit mocienoBatenbHocTh. [Ipenen pyHkmm.
. beckoneuno mainblie 1 6eckoHeUHO Ooubiue BenndruHbl. OCHOBHBIE

5 DyHKuHH OZHOU TEOPEMBI O MpeENax, IPU3HAKK CyIECTBOBAHUS TIPEENa.

TICpEMCHHOM. 3aMeuaTeNnbHbIE IPEIENbl. 3a1a4a 0 HEMPEPHIBHOM HAYUCICHUH
nporeHToB. CpaBHeHHE OECKOHEYHO MAJIBIX BETUYHH. DKBUBAJICHTHHIE
OeckoneuHo Manble GyHKIH. HerpepbiBHOCTh (DyHKITMU B TOuke. Toukn
pa3pbiBa GyHKIIUU U uX Kiaccudukaius. OCHOBHBIE TEOPEMBI O
HENPEPBIBHBIX (PYHKIIHSIX.
[TpousBoanas ¢pyukuu. duddepenunan GyHKIIUH.
Omnpenenenue npousBoaHoi. Ee reomerpuueckuii v pu3nueckuil CMbICI.
DKOHOMHUYECKUI CMBICIT MPOU3BOJHOM, UCIIOIB30BaHUE MTOHITHUS
MpOU3BOHON B 3koHOMUKE. [IpaBmia nuddepennmpoBanus.

6 |IlpousBonHas GyHKIUM. [Ipon3BoaHbIC dneMeHTapHBIX (GyHKIMHA. [Ipon3BOIHAS CIIOKHOM,
oOpaTHOM U mapameTpuyecku 3agaHHon ¢pyHkiuil. Jlorapudmuueckoe
muddepennmponanue. AuddepeHunan GyHKIMH, €ro TeOMETPUIECKU
cMmbici. [TponsBoaubie u mudepeHraibl BEICIINX MOPSIIKOB.
HenpepsiBHOCTD 1 1 PepeHITPYEMOCTD.




[Tpunoxenus
MIPOU3BOAHOM.

Hcnons30BaHre MPOU3BOAHOMN AJIsE UCCIIEIOBaHUS (DYHKIIUH.

OcHoBHBIE TeOpeMBbI AU} PepeHIINATHLHOT0 HCYUCICHUS: TeopeMbl Pous,
Jlarpanxa, Komm. [Tpasuio Jlonurans. MccnenoBanue GhyHKIUH mpu
MIOMOIIH MPOU3BOIHBIX. MOHOTOHHOCTB U IKCTPEMYMBbI () YHKITUH.
HeoOxonuMmeble 1 JocTaTOYHBIE YCIOBHS 3KCTpeMyMa. BeIyKiiocTs 1
TOYKH neperuda. AcuMnTothl rpaduka ¢pyakiuu. O0mas cxema
uccrieoBaHus (QYHKIIMH U TIOCTPOCHUS TpadukKa.

(DYHKI_[I/II/I HCCKOJBKHUX
IEPEMCHHBIX.

YacTtHble MPOU3BOIHBIE, TOJTHBIEC UG hepeHIInaIbl U UX TPUII0KEHUS.
OYHKINHI HECKOIbKUX NepeMeHHbIX. O6nacTe onpeaeneHus. Jlunuu
ypoBHsL. [Ipenen GpyHKIIMN HECKONBKHUX NIepeMeHHBIX. [Ipon3BoaHbIe U
muddepeHnmansl GyHKIMNA HECKOJIBKUX MEpeMEeHHbIX. ['eomeTpruueckuit
CMBICJI YaCTHBIX MTPOU3BOAHBIX. I[pon3BOAHAS CIIOKHON U HEABHO
3aJjaHHOM (DYHKIIMU HECKOJIBKUX MepeMeHHbIX. Hopmans u kacatenpHas
IUIOCKOCTH K oBepXHOCTH. [Ipon3BoiHas o HampaBiieHUIO PyHKINUN
HECKOJIbKUX MEePEMEHHBIX U TpaaueHT. [IponsBoansie u nud GepeHimans
BBICHIMX MOPSAAKOB. TeopeMa 0 paBeHCTBE CMEIIAHHBIX TPOU3BOAHBIX.
DkcTpeMyM (DYHKIIMU HECKOJIBKUX NepeMeHHbIX. Hanbomnbiee u
HauMEHbIIIee 3HaYeHHs PYHKIIMYU HECKOJIBKUX MEPEMEHHBIX B 3aMKHYTOM
obnactu. YcnoBHbI s3kcTpemyM. Teopema Jlarpamxa.

11

Heonpenenennprit
WHTErpaJl.

[TepBooOpa3Hast 1 HEOIpeACIEHHBIN UHTETPAIL.

[Tonsitue nepBooOpa3znoi pynkuuu. OnpeneraeHue 1 CBOMCTBA
HEeoIpeieIEHHOr0 HHTerpaia. Tabauna HeonpeIeleHHbIX HHTErPaIoB.
WNurterpupoBanue pasinoxenuem. IHTerpupoBaHue METOJIOM 3aMEHbI
nepeMeHHoi. HTerpupoBanue no yactsim. MHTerpupoBanme
TPUTOHOMETPHYCCKHUX (YyHKIHA. HTErpupoBaHre palnoHAIbHBIX
anredpandeckux GyHKui. HTErprpoBaHNe HEKOTOPBIX
UPPAIMOHATBHBIX allreOpandeckux (yHKITUH.

12

OrnpeneneHHbIN
HHTETpAI.

OrnpeiesieHHbI UHTETPAl U €r0 IPHIIOKEHUSI.

IlonsiTHE OIPEEIEHHOTO UHTErPaJla, €r0 TEOMETPUUYECKUN U
AKOHOMHUYECKUM cMbIciI. CBOMCTBA OMpeIeICHHOTO HHTerpaia. Teopema o
cpenneM 3HaueHun. Teopema bappoy u ee ciencraue. ®opmyna HeroToHa-
JleitOHuna. I'eomerprueckue NpuiIoKeHNs ONPEAEIEHHOTO UHTErpasa.

13

HecoOcTBeHHBIIT
UHTETpal.

Hecob6cTBeHHbIN nHTErpal.
HecoOcTBeHHbIi nHTErpa, onpeseneHue, Beluncienue. Mcenenopanme
CXOJIMMOCTH HECOOCTBEHHBIX MHTETPAJIOB TIEPBOTO M BTOPOTO PO/JIA.
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KommniekcHbie yucia.

KommiekcHbie uncna.

Omnpenenenne KOMIUIEKCHBIX uncen. Anredpandeckas popma
KOMIUTIEKCHOTO yHcna. Tpuronomerpudeckas opma KOMILIEKCHOTO YKCIIa.
JleiicTBHS HAJl KOMIUIEKCHBIMU YHCIaMH.

15

Huddepenunansabie
ypaBHEHHUS MIEPBOTO
MOPsIKA.

OcHoBHbI€ BUABI AU(PPEpeHIINaTbHbIX YPABHEHUH [1EPBOrO MOpsIIKa.
OcHOBHbIE IOHATHS TEOPUU OOBIKHOBEHHBIX JU(HEepeHInaTbHBIX
ypaBHEHUH. 3aaun, TpUBOAIINE K T epeHIINaTbHBIM YPaBHEHUSIM.
O6miee u yactHOe pemeHne qudPepeHnnanTbHoro ypapHeHus. Teopema
CYIIIECTBOBAHMS U €JMHCTBEHHOCTH perieHus 3anaun Komu.
Huddepennmanbapie ypaBHEHUS C pa3ACNISIONTUMUCS TEPEMEHHBIMHU.
Opnnopoaubie quddepeHnnanbHble ypaBHEHUS U YpaBHEHUS, TPUBOSIIIE
K HUM. JIuHelHble quddepeHnnaibHble ypaBHEHUS. Y paBHEHNE
beprymn.
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Huddepenunanbabie
YPaBHEHUS BBICILIUX
MOPSIKOB.

Hekotopsie Bunb quddepeHnanbHbIX ypaBHEHUS BBICIITUX MTOPSIKOB.
O6mue nousitus o nuddepeHIaNbHBIX YpaBHEHUSX BTOPOTO MOPSIIKA.
3anava Komm. {uddepeHmnmansabie ypaBHEHUS BBICIIUX MOPSIKOB,
TOTTyCKaIoIUe TOHWKEeHHe nopsaka. JInnelineie nud depeHansHbe
YpaBHEHUsI BTOPOTO MOPSIKA, CBOMCTBA UX pelieHuid. OTHOpOIHbIE
nuHelHble nudQepeHnanbHbIe YpaBHEHHSI BTOPOTO MOPSIKA C




MOCTOSIHHBIME KO3 (puiineHTaMu. XapaKTepUCTUISCKOE YpaBHEHNUE.
CrtpykTypa 00111eT0 perieHus: OJHOPOIHOTO ¥ HEOTHOPOIHOTO

g hepeHIMaTb,HOTO YPaBHEHUS BTOPOTO Topsiaka. JInHelHoe
HeogHOpoaHOE U PepeHIInaTIbHOE YPAaBHEHHE C MOCTOSHHBIMU

K03 (HUIIMEHTaAMH | CIICIUATBHOMN TPaBoOi YacThio. MeTo | Bapualuu
MIPOU3BOJILHBIX TOCTOSIHHBIX. CrcTeMbl MU epeHInalbHBIX ypaBHEHUH.
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Psanrl.

Uucnossie psiibl. CTEEHHBIC PSABL.

YucnoBoit psij, €ro cXxoauMocTb, cyMMa. CBOMCTBA CXOSIIUXCS PSJIOB.
HeoOxomuMelii mpu3Hak cXoaquMocTd. JlocTaTouHble TpU3HAKU
CXOJIMMOCTH PSIJIOB C MOJIOKUTEIBHBIM UieHaMu: (IPU3HAKU CPAaBHEHMUS,
npu3Hak JlanmamOepa, HHTErpaabHbINA mpu3Hak Komm).
3nakouepenyromuecs psaabl. [Ipusnak JleiOnumna mist
3HAKOUYEPEIYIOIIUXCS PSIOB. AOCOIIOTHAS U YCIIOBHASI CXOIUMOCTb.
[TpubnmkeHHOE BBIYUCIICHUE CYMMBI Psijia, PA3TUYHBIE CIIOCOOBI OIIEHKU
ocratka psaa. Crenenusie psiabl. Teopema Abens. IHTepBaid cX0IUMOCTH
CTENIEHHOTO Psiia, CBOMCTBA CYMMBI CTENIEHHOTO psiia. Teopema o
€MHCTBEHHOCTH Pa3ioKeHus PyHKIMU B cteneHHo# psa. Paner Teitnopa
u Makiiopena. Heo6xomMoe 1 10cTaTOYHOE YCIIOBUE CXOAUMOCTH psifia
Teiinopa x mopoxxaaronieii GpyHkur. OCTaTOYHBIA YWICH GOPMYIIBI
Teitnopa B hopme Jlarpamxka. Pa3iokeHre OCHOBHBIX 3JIEMEHTaPHBIX
¢bynkuuii B psg MakiopeHa.
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Crnyuvaiinble COOBITHSL.

OcCHOBHBIE IOHSTHS TEOPUU BEPOSITHOCTEH.

DneMeHThl KOMOMHATOPUKH: pa3MEIIeHUs, IEPECTAHOBKH, COUETAHHUS.
[TonsiTe cmyyaitHOTO COOBITHSA, BUIBI COOBITHII. ANreOpa COOBITUH.
Kitaccnueckoe onpenenenne BepossTHOCTH. YacToTa U BEpOSITHOCTD
MOSIBJICHUSI COOBITHS. ['eOMeTpHUeCcCKOe ONPEICIICHHE BEPOSTHOCTH.
Teopema cinoxeHust BEpOSITHOCTEN. Y CJIOBHASI BEPOSITHOCTD, TEOPEMA
YMHOXKEHUS BeposiTHOCTeH. DopMyrna MOTHON BEpOSTHOCTH U (POPMYJIBI
Baiieca. [ToBropHubie ucnbiTanus. @opmysna bepHyniau. ACUMITOTHYECKHE
dbopmynsl: Teopema Ilyaccona, JlokanbHas U MHTErpaibHASI TEOPEMBI
Jlanunaca.
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CrnydaiiHble BETUYUHBI.

XapakTepUCTUKH CIIy4ailHbIX BEJINYHH.

[TonsTHe caydaliHOM BeIM4MHBL. J[MCKpETHBIE U HENIPEPBIBHBIC
CIIy4alHbIe BEJIMYMHBI. Ps pacnpenenenus ciry4ailHOM BEITMYHHBI.
@yHKIUA pacupenesneHus Ci1y4aiHoN BeanuuHbl. [[1oTHOCTE
pacrpeneneHns BEposATHOCTEN. UNCI0BbIE XapaKTEPUCTUKH CIIy4aliHON
BeIMYMHBI. Bubl pacnpenenenus ciaydailHbIX BEJIMYMH: OMHOMHAIIBHOE
pacnpezeneHue, reOMeTpUIECKOe PACIpeieICHUE, PACTIPEACICHUE
ITyaccona, paBHOMEpPHOE paclpeelIeHUE, I0KA3aTeIbHOE PACIIPECIICHHE,
HOpMasbHOE pacnpeneneHue. Pacripenenenus, cBs3aHHbIE ¢ HOPMAJIBHBIM
pacnpezeneHueM. 3akoH 00ibIuX yncen. [IpenenbHble TEOPEMBI.
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DeMeHTHI
MaTEMATHYECKON
CTAaTUCTHUKHU.

3ajaun MaTeMaTHYECKOW CTaTUCTHKH.

OCHOBHBIE 3aJ1a4yy MAaTEMaTUYECKON CTaTUCTUKH. | eHepanbHas
COBOKYIHOCTb. Bribopka. Bapuannonnsiii psin. Beibopounas pyHkuus
pacnpezenenus. BeiOOpouHbIe YHCIOBBIE XapaKTEPUCTUKH.
I'pynnupoBanHBIi BapuanoHHbId psj. ['uctorpamma. iaTepBanbHble
OLICHKH. JIOBEpUTENBbHBIN HHTEPBAJI ISl MATEMATUYECKOTO OKHIAHMS.
[IpoBepka cratuctuueckux runores. Koppensauus. Koadpdunuent
koppemsiun. Perpeccusi. BeiOopouHble TuHEHbIE ypaBHEHUS PETPECCUU.

5.2. IlpakTuyeckue 3aHsITHS

No
pasn

HaunmenoBanue paznena
" TCMbI HpaKTI/I‘—IeCKI/IX
3aHATHHI

HanmenoBanwne u COACPIKAHNUE NPAKTHICCKUX 3aHATHI




Jluneiinas anreOpa.

JelicTBuda Haag MaTpuuaMu. MeToabl pelieHHs] CUCTEM JIMHENHBIX
YpaBHEHUU.

ApudmeTndeckue eHCTBHUS HAJl MATPULIAMU: CIIOKEHHE, BEIYUTAHUE,
YMHOXEHHE Ha YHCII0, YMHOKeHUEe MaTpull. CrIocOObI BBIYUCICHUS
00paTHOM MaTpullbl. Pelienre cucreM JTMHEHHBIX YpaBHEHUH T10
dopmynam Kpamepa, MmeToom 00paTHOI MaTpuIibl, MeTo10M [aycca.

Bekrophnast anrebpa.

Bekrtopsl, onepaiuu Ha1 BEKTOpaMHU.

JIvHeHbIe onepaluy HaJl BEKTOpaMu. BeIUnCIIeHNE CKAJISIPHOTO,
BEKTOPHOT'O U CMEIIAHHOTO MPOU3BEICHUI BEKTOPOB B KOOPAUHATHOM
dbopme. YcrnoBus OPTOrOHATHHOCTH, KOJUTMHEAPHOCTH M KOMILIAHAPHOCTH
BEKTOPOB.

ABanuTnyeckas
TeOMETpHs Ha
IUTOCKOCTH.

YpaBHEHUE JIMHUU HA TIJIOCKOCTH.

JekapToBa cucrema KOOpAMHAT HA INIOCKOCTH. PaccTossHrEe MeX 1y ABYyMs
TOYKAMHU, JEJIEHUE OTPE3KA B 3aJJaHHOM COOTHOLIEHUH. Buapl ypaBHEHUN
MPSMON Ha TVIOCKOCTH. Y CJI0BUA NapAJUIEIbHOCTH U MEPIEHAUKYISIPHOCTH
npsMbIX. PaccTostHue oT Touku 10 npsAMOM. JIMHUKM BTOPOro MOpsiIKa:
AILTUTIC, TUTIEpOoIIa, mapadona.

AHanuTnyeckas
TEOMETpHUsI B
MIPOCTPAHCTBE.

[1mockocTh M IpsiMasi B TPOCTPAHCTBE.

YpaBHEHHE INIOCKOCTH B IPOCTPAHCTBE. YTOJI MEXAY IUIOCKOCTSMM.
PaccrosiHre OT TOYKH 10 IIIOCKOCTH. Buibl ypaBHEHHU TPSIMOK B
IIPpOCTpaHCTBE. B3auMHOE pacnosnoxeHue nNpsMon 1 IJI0CKOCTH B
IIPOCTPAHCTBE.

OyHKIINU OHON
TIEPEMEHHOM.

[Ipenen byukmm.

PaCKpI)ITI/Ie PAa3JIMYHbBIX BUAOB HGOHDCHGHGHHOCTeﬁ IIpHU BBIYUCICHHUHU
peIeioB. 3aMeuaTellbHbIC peaeibl. cnoab30BaHne S3KBUBATICHTHBIX
OECKOHEYHO MAaJIBIX AJI1 BBIYHUCJIICHUA MTPEACIIOB.

[TpousBonHas GyHKIUY.

[TponsBoHas GyHKITUH.

[TpaBuiia quddepeHunpoBanus, Tadbaua mpou3BoAHbIX. [Ipon3BoIHBIC
aneMeHTapHbIX QyHKIUN. [Ipon3BogHAS CIOXKHOM, 0OpaTHOU U
napamMeTpUuecKH 3aJjaHHON QYHKIIUNA. Y paBHEHHE KacaTeIbHOU U
HOPMAaJIA K KPUBOM.

[Ipunoxenus
IIPOU3BOJHOM.

Hcnonp30BaHne NPOU3BOAHOM JIsl BBIUMCIICHUS IIPENIETIOB U
UCCIIEIOBaHUS PYHKIIUH.

PackpeiTre pa3nuuHbIX BUIOB HEOMPEEIEHHOCTEN C UCIOIb30BaHUEM
npasuia Jlonutand. MccnenoBanue GyHKIMN IpU OMOIIH TPOU3BO/IHBIX.
MOHOTOHHOCTB M 3KCTpeMyMbI pyHKIMH. HeoOxonuMele n JoCTaTOYHBIE
YCJIOBHS dKCTpeMyMa. BrimykiiocTs u Touku neperuda. OOmas cxema
uccieoBaHus PYHKIIMU U IOCTPOEHUs rpaduka.

DyHKIINHA HECKOJIBKUX
IIEPEMEHHBIX.

YacTHble MPOU3BOIHBIE, TONHBIE UG hEepeHIINAIbl U UX TPUITOKEHUS.
YacTtHble Mpou3BOIHbIE (DYHKIIMK HECKOJIBKHUX MepeMeHHbIX. [Ipon3BoaHast
10 HAPABJICHUIO U TpagueHT. [[pon3BoiHbIE BBICIINX MOPSIIKOB.
DkcTpeMyM (pyHKIIUU ABYX MepeMeHHBIX. Hanbomnblee 1 HauMeHbIlee
3HaueHus QYHKINH JIBYX MEPEMEHHBIX B 3aMKHYTOH 00J1acTH.
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Heonpenenenuslii
MHTErpall.

MeToabl UHTErpUPOBAHUS.

Tabnuua HeonpeaeneHHbIX UHTErpaoB. VIHTErpupoBaHue pa3aokKeHUEM.
HHTerpupoBanre METOJOM 3aMEHBI IEpeMEeHHON. MIHTerpupoBanue 1o
yacTsM. IHTerpupoBanre TpUrOHOMETPUUYECKUX (PYHKIIHH.
HuTerpupoBanue pallioOHAIbHBIX alredpandyeckux (yHKIUi.
HuTerpupoBanne HEKOTOPBIX UPPALMOHAIBHBIX alredpandeckux

GyHKIHIA.

12

OnpeneneHHpIi
WHTETpall.

Brruncnenue onpeeneHHOro HHTerpaia.
®opmyna HetoTona-JleitOnua. 3amena nepeMeHHon U popmyrna




WHTETPUPOBAHUS TIO YACTSIM B ONPEACICHHOM UHTErpasie. Beiuncienne
IJI0INAJIeH TIOCKUX PUTyp, JUTMH AYT, 00BEMOB TEII BpaIllCHUS U
IUIOIIAZEN TOBEPXHOCTEN BPAILLICHUSI.

13

HecoOcTBeHHBIH
WHTETpall.

HecoOcTBeHnHbIe HHTErpabl IEPBOTO U BTOPOTO POJA.
HccnenoBanmne cxoIMMOCTH HECOOCTBEHHBIX MHTETPAJIOB IIEPBOTO U
BTOPOT'O poja.
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Huddepennmanbpapie
YpaBHEHHS TIEPBOTO
HOpSIZIKA.

Metonsl pemienus AuddepeHunaibHbIX YpaBHEHHM IepBOro Mopsiika.
Juddepennnanbable ypaBHEHUS C pa3IeSIIOIIMMUCS TE€PEMEHHBIMHU.
O6miee u yactTHOE penieHue AU epeHIIaTLHOTO YPAaBHCHHUS.
Juddepennmranbaple ypaBHEHHS B TIOJHBIX JU(depeHInanax.
Opnopoausie aAuddepeHrnaibHble ypaBHEHUS U YPaBHEHUS, TPUBOISIIIE
K HUM. Penienue nuHelHbIX quddepeHnnaabHbIX YpaBHEHHH METOI0M
bepnynnu u meronom Jlarpanxa. YpaBuenue bepnysuim.
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Huddepennmanbpabie
ypaBHEHHUS BBICIIHX
HOPSIJIKOB.

Mertob! pemeHus TudGepeHIMaIbHbIX YPaBHEHHI BTOPOTO TOPSIIKA.
JuddepernnanbHple ypaBHEHHS BTOPOTO MOPSAKA, JOMYCKAIOIIIE
MoHMKeHue nopsaka. OIHopoaHbIe TuHEHbIe Au(depeHnaIbHbIe
yYpaBHEHHS C MIOCTOSTHHBIMU KO3 durrieHTamMu. JINHEHHOE HEOTHOPOTHOE
muddepeHranIbHOe ypaBHEHUE C TIOCTOSSHHBIMU KOd(puImeHTaMu u
CTCUATBHOM MPaBO¥ YacThr0. MeTO 1 Bapralluy MPOU3BOIbHBIX
MOCTOSIHHBIX.
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Psanrr.

Yucnosblie psijibl. CTEIICHHBIC PSABI.

Yucnosslie psipl. JlocTaToOUHBIC TPU3HAKU CXOUMOCTH
3HAKOMOJIOKHUTEIBHBIX PsI0B. CXOIUMOCTH 3HAKOIIEPEMEHHBIX PSJIOB.
OYHKIMOHATBHBIE PAJIBI.
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CayuvaiiHble COOBITHSL.

BeposiTHOCTB cityuyaiiHOTO COOBITHSI.

DneMeHThl KOMOWHATOPUKH: pa3MEICHHs, TePECTaHOBKU, COUYCTAHMUS.
BepositHOCTB cityuaitHOTro coObITHS. TeopeMbl CIOKEHUS U YMHOXKEHUS
BEPOATHOCTEM. Y CJIOBHAsI BEPOATHOCTh. DOpMyIia OJIHOW BEPOSITHOCTH U
dbopmynel Baiteca. [ToBTopHbie ucneitanusa. @opmyna beprymmu.
Acumnroruueckue GOpMyIbI.
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Cry4aifHble BETMYUHBI.

XapaKTEpUCTUKHU CITyYAHBIX BEIUYUH.
JluckperHas ciaydaliHas BelnunuHa. HenpepbiBHas cilydaiiHas BEIMYHHA.
HopMmanbeHoe pacnpenenenue.
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DJIEMEHTBHI
MaTeMaTUYECKOM
CTATUCTHKH.

O6paboTKa CTaTUCTUYECKHUX JAHHBIX.

[TepBuuHas craTucTuyeckass 00paboTKa SKCIIEPUMEHTAIBHBIX TaHHBIX.
Haxosk/ieHre YuCIOBBIX XapaKTepUCTUK. AHAIN3 TIOJYYSHHBIX
pe3yiabTaToB. OIIEHKAa COOTBETCTBUS 3aKOHA pacnpeencHus. Kpurepuun
cornacus [Tupcona, Kommoropora. TodueuHble OIIECHKH MapaMeTPOB
pacnpenenenus. IHTepBalbHBIE OLICHKH MTapaMEeTPOB pacipeIeIeHuUs.
[TocTpoeHue perpeccCHoOHHOM MPSIMOM IO CIPYIITUPOBAHHBIM JJAHHBIM.
[IpoBepka 3HauMMOCTH KOAPHUITUEHTA KOPPETSAIUH.

5.3. CamocTosTenbHas paboTa 00y4aronMxcs

Ne | HaumenoBanue paszaena o
CopepxaHre caMOCTOSITENBHON pabOThHI
pasa| JUCIMIUTAHBI U TEMBI
1 . 5 JleiicTBrs HaX MaTpulaMu. Penmenue cucTeM JIMHEMHBIX YpPaBHEHMI.
Jlnnelinas anredpa.  |yi;yyepye Matepuana, pelrenne 3a1ad.
5 B 5 Pemenue 3amau BeKTOpHOM anreOpsl.
CKTOpHAA alreopa. | y13yyenne Matepuana, pelieHne 3aaau.
AHaTUTHYCCKAS Pemenue 3amau reoMeTpun Ha TIOCKOCTH.
3 reoMeTpus Ha W3ydyenue matepuana, perieHue 3aaad.

TIJIOCKOCTH.




AHanuTtuueckas Pemrenne 3a1a4 Ha IJIOCKOCTh M MPSIMYIO B IIPOCTPAHCTRBE.
4 TEOMETpHUsI B W3ydeHne maTepuana, pelieHre 3aaadq.
MIPOCTPAHCTBE.
5 ®dyHKIUKM OHOM Brruncienue npeneaoB G yHKIHM.
IIEPEMEHHOM. N3ydenune marepuaiia, pelieHue 3a1ad.
HuddepennmpoBanne CI0KHBIX, HESIBHBIX U MTapaMETPHUECKH 3aJaHHbBIX
6 | [IpousBonHas GpyHKIUH. (GyHKIUH.
N3yuenune marepuana, perieHue 3aaad.
HccnenoBanue GyHKIHMA U IIOCTPOSHHUE IPapUKOB.
[Tpunoxenus
7 2 W3ydeHne maTepuana, peleHue 3aaad.
MIPOU3BOHOM.
g DYHKINH HECKOTBKUX HuddepennmpoBanne GyHKINI HECKOIBKUX IEPEMECHHBIX.
TIEPEMEHHBIX. N3ydenune marepuaiia, pelieHue 3a1ad.
1 HeonpeeneHnbIi Brruncienne HeonpeaeIeHHbIX HHTETPAJIoB.
MHTErpaJl. N3yuenune marepuana, perieHue 3aaad.
o . Berurcnenue miomanei miockux Gpuryp, JUIHH T1yT, 00HEMOB TEI
12 MpeACIICHHBIN BPAIICHUS.
MHTCTpaL. W3ydeHnue maTepuaia, pelieHue 3aaau.
13 Heco6cTBeHHBIH HecoOcTBeHHBIC HHTETPaIBI IEPBOTO U BTOPOTO POJIA.
MHTErpall. W3ydeHnue maTepuaia, pelieHue 3aaau.
14 K KommekcHble uyncia.
OMILICKCHBIC HHCIA. W3ydeHnue maTepuaia, pelieHue 3aaau.
Inddepenumansupie | Pemenue quddepeHanbHbIX ypaBHEHHN IEPBOr0 MOPSIIKA.
15 ypaBHeHus nepsoro | M3yuenue marepuana, pelieHue 3a1au.
MOpsI/IKa.
Juddepenumansusie | Pemenue nuddepeHnnanbHeIX ypaBHEHHSI BTOPOTO MOPSIKA.
16 ypaBHeHus Beiciiux | M3yueHne marepuana, peleHue 3aaau.
TIOPSITKOB.
19 p Psanger.
AIBL. U3ydenne MaTepuana, perieHne 3a1ad.
20 | . 5 Brrancnenne BeposiTHOCTEH ClTydailHbIX COOBITHIA.
JTyanHbIC COOBITHA. W3ydeHnue maTepuaia, pelieHue 3aaau.
OrnpezielieHre 3aKOHA PACTIPEICTICHUS U BEIYUCIICHUE YUCITOBBIX
21 | CnyuaiiHble BeTMUMHBI. |XaPAKTEPUCTUK CITYYaiHbIX BEIMYKH.
W3ydeHnue maTepuaia, pelieHme 3aaau.
D1eMEeHTHI O6paboTka CTaTUCTHYECKUX JTAHHBIX.
22 MaTeMaTHYECKON W3ydeHue maTepuania, BHIIOJTHEHUE UHIUBUYaTbHOTO 3a/1aHuSl.

CTaTUCTHKHU.




6. MeToguveckne MaTEePHAJIbI 1JIs1 CAMOCTOATEIbHON padoThl 00y4aIOIIMXCS N0 AUCHUIIHHE
(Moay110)

[IporpamMoi JUCHUIUIMHBI OIPELYCMOTPEHO ITPOBEICHUE JIEKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCS
OCHOBHOM CHCTEMAaTH3WPOBAHHBIN MaTepra, MPaKTUYECKUX 3aHATUN, TPEANOIAraloIuX 3aKperieHue
W3YYCHHOTO MaTtepuaia u (GOpMUPOBAHKE Yy 00YJAFOIIUXCS HEOOXOAMMBIX 3HAHH, YMEHHUI U HABBIKOB, U
camMocCTosITeNIbHAs PaboTa 00YJIArOIIUXCSI.

B 006bEM camocTosATenbHOM pabOThI MO JUCHUTUIMHE BKIFOUAETCS:

- U3Y4YEHHE TEOPETHUYECKUX BOMPOCOB MO BCEM Te€MaM JAUCIUIUINHBL,

- MOJIFOTOBKA K MPAKTUYECKUM 3aHSTHUSM;

- pelIeHre UHANBUAYAIbHBIX 33JJaHUil KOHTPOJILHOU PabOThI IO TeMaM, H3y4aeMbIM B CEMECTPE;

- TIOJITOTOBKA K 3a4ETY;

- HOATOTOBKA K 3K3aMEHY.

[Tpu MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM B PAMKAX CAMOCTOSITEIIBHON pabOTHI 110 U3YUYEHUIO
JUCIUIIMHBI 00yJaroIKUMCs HEOOX0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHSITHH MaTepHUall U JAOMOIHUTH €ro C Y4ETOM
PEKOMEHI0BAaHHOM 110 JAHHOU TEME JIMTEPATYPHI;

- IPA CAMOCTOSITEIIBHOM U3yYE€HUH TEOPETHUECKON TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBIIIOJIHUTh IPAKTUYECKUE 3a/I1aHHS B PAMKAX U3y4aeMON TEMBI;

- BBIMIOJIHUTH MH/IUBHIyaJIbHBIC 3a/1aHUsI KOHTPOJIBHON pabOThl B paMKax U3y4yaeMOil TEMBI;

- IOJArOTOBUTHCS K IPOMEKYTOYHOM aTTeCTalMH.

Y4eOHbIM MJIaHOM MPEyCMOTPEHBI KOHTPOJIbHBIE paboThl B 1, 2 1 3 cemecTpe, BKIIIOYAIOIIUE
WHUBUIyaJIbHbIE 33/IaHUsI 10 BCEM TEMAaM JIUCLMILIUHBI, U3y4a€MbIM B CEMECTPE.

7. OueHOYHbIEe MAaTEPHUAJIBI IS IPOBEAEHUS TEKYIIEero KOHTPOJIS YCIIEeBA€MOCTH U IIPOMEKYTOYHOM
arrecTauMu 00y4aroIMXCcs N0 AMCHHUILINHE (MOIYJII0)
7.1. [lepeueHb KOMIETSHIINH C yKa3aHUEM 3TAMOB X (HOPMUPOBAHHUSI B IPOLIECCE OCBOCHUS AUCIIUIIIIMHBI

Kon n HanmeHoBaHue
Ne KonTponupyemsbie pa3aenbl JUCUUATLIAHbBI . Bun onieHouHOTO
o (Mozy17) UHAUKATOpa KOHTPOJIUPYEMOH cpejicTBa
KOMIIETEHIINH

WunuBuyanbHble

1 [JIuneiinas anre6pa. VK-2.1, VK-2.3, VK-2.4 3a7laHUs KOHTPOJIbHOM
pabotbl Nel o Teme.
NunuBuyanbHbIe

2 |Bexkropnas anredpa. VYK-2.1, YK-2.3, YK-2.4 3aJJaHUs] KOHTPOJIBHOM
paboTsl Nel o Teme.
NunuBuyansHbie

3 | AHanuTHUYECKas TEOMETPHS Ha TUIOCKOCTH. VK-2.1, YK-2.3, VK-2.4 3a7aHus KOHTPOJIbHOM
pabotsl Nel 1o Teme.
WunuBuyanbHble

4 | AHanmuTHuUecKas reOMeTpHUs B IPOCTPAHCTBE. VK-2.3, VK-2.4, YK-2.1 3a/1aHKs KOHTPOJIbHOU
paboTsl Nel o Teme.
NunuBuyanbHbIe

5 | OyHKIUHU OJHON EPEMEHHOM. YK-2.1, VK-2.3, YK-2.4 3a/1aHMsI KOHTPOJIBHOMN
pabothl Nel 1o Teme.
WunuBuyanbHble

6 |[IIpowsBomHas QyHKIHH. YK-2.1, YK-2.3 3aJlaHUsl KOHTPOJIbHOM
paboThl Nel 1o Teme.
WunuBuyanbHble

7 |IIpunoxeHus TpOU3BOTHOM. YK-2.1, YK-2.3, YK-2.4 3aJJaHUsl KOHTPOJIbHOMN
paboTsl Nel o Teme.
NunuBuyanbHbIe

8 |DyHKIIMM HECKOIBKUX MTEPEMEHHBIX. YK-2.1, VK-2.3, YK-2.4 3a/1aHNsI KOHTPOJIbHOMN
pabothl Nel 1o Teme.

9 |Mnas xoHTakTHas paboTa. VK-2.1, YK-2.3, YK-2.4




10 |Ok3amen. VK-2.1, YK-2.3, YK-2.4
NuauBuayannHbIC

11 | HeomnpeneneHHbIN HHTETPAIL. VYK-2.1, YK-2.3, YK-2.4 3a1aHKs] KOHTPOJIbHOMN
paboTel Ne2 1o Teme.
NnuBuayanbHbIC

12 | OnpeneneHHbIi HHTETpAIT. VYK-2.1, YK-2.3, YK-2.4 3aJlaHUsl KOHTPOJIBHOM
paboThl Ne2 1o Teme.
NunuBunyanbHbIe

13 |[HecoOcTBeHHbIN HHTETpA. VK-2.1, YK-2.3, YK-2.4 3aJIaHus] KOHTPOJIBHOM
paboThl Ne 2 o Teme.

14 | KoMIUIEKCHBIE YHCIA. VK-2.1, YK-2.3 Tecr.
NnuBuayanbHbIC

15 JlndhepenuuabHbic ypaBHeHHs NIepBOro VK-2.1, YK-2.3, VK-2.4 3a1aHUS KOHTPOJIBHOM

MopsIAKa.

paboThl Ne2 1o Teme.
NuuBuayanbHbIC

16 JlndhepeHunabHbIc ypaBHeHHA BICIINX VK-2.1, YK-2.3, VK-2.4 3a1aHUS KOHTPOJIBHOM

TTOPSIIKOB.

paboTel Ne2 110 TemMe.

17 |[WHuas koHTakTHas padora. VK-2.1, YK-2.3, VK-2.4

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

19 |Psansl VK-2.1, YK-2.3, YK-2.4 3a7laHus KOHTPOJIbHOM
paboTsl Ne2 o Teme.
WHauBuyaibHBIC

20 [CnyuaitHbie COOBITHS. VK-2.1, YK-2.3, VK-2.4 3a7laHus KOHTPOJIbHOM
paboTsl Ne3 o Teme.
NunuBuyanbHbIe

21 | CiryuaitHple BETUYHHBIL. YK-2.1, YK-2.3, YK-2.4 3aJlaHUs] KOHTPOJIbHOM
pabotsl Ne3 1o Teme.
WHauBuyabHbIC

22 | DneMeHTBhI MaTEMAaTHYECKOM CTATHCTUKH. VK-2.1, YK-2.3, VK-2.4 3a71aHUs KOHTPOJIbHOM
pabot1bl Ne3 1o Teme.

23 |Hnas xoHTaKkTHas paboTa. VK-2.1, YK-2.3, VK-2.4

24 | DKx3aMeH. VK-2.1, YK-2.3, VK-2.4

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIM UHbIE MaT€pHalIbl TEKYIIETO KOHTPOJISl yCIIEBAEMOCTH,
HE0OXOIUMBbIE 1JIs OLIEHKH 3HAHUI, yMEHHUI 1 HaBBIKOB U (WJIM) OMbITa MPOPECCUOHAIBHOMN JEITEIbHOCTH,
XapaKTEepU3YIOMIUX ATArbl POPMUPOBAHUS KOMIIETEHIIMNA B MIPOLIECCE OCBOCHUS IUCIUIIIMHBI

JUTS IPOBEPKH C(HOPMHUPOBAHHOCTH HHIWKaTOpa gocTrxkenus komnereniuu OIIK-1.6, OITK-1.7,
OIIK-1.8; YK-2.1, YK-2.3, YK-2.4.
NunuBuayanbHble 3aaHUsI KOHTPOJIBHOU pabOTHI IO TEMaM pa3MeIIeHbI IO aapecy:
https://moodle.spbgasu.ru/course/index.php?categoryid=245, https://moodle.spbgasu.ru/course/index.php?
categoryid=246

7.3. CucteMa OlleHUBAaHUS PE3YIbTATOB OOYUYESHHUS 1O AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH




Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JTUCLUIUIUHBI, a TAK)KE 10 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 32 IIPEIEIIb
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueli mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET XO/I PEIICHHUS 3a/1aY;

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXKIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPhl HCIIOTHEHUS 3aJaHUI

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoO Mo TUCHUTIINHE (MOIYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSIX, BEICOKH YPOBEHb KYIbTYpPhI UCIIOJIHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHbIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJABaTEINs PEIIATh CTaHAAPTHBIE 3aa4n
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICJIBHBIX UCTOUHUKOB, PEKOMEHIOBAaHHBIX paboueii mporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IMMBbIE IS OIIEHKU 3HAHUM, YMEHHI U HaBBIKOB M (MJIH) OMBITAa TPO(ECCUOHATBLHOM
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

[IpumepHbIe BOIPOCHI JUIsl TPOBEIEHUS TPOMEKYTOUHOM aTTecTaluu

Dk3ameH -1 cemecTp (YCTHO).

KoHTpoibHbIe BONPOCH! 7151 IPOBEACHUS IPOMEKYTOUHON aTTeCTallUu:

1. ®yHk1us ogHoro aprymenTa. OCHOBHbIE dJieMeHTapHble pyHkuuu. Yucno e. CroxHas u
oOparHas QyHKUHS.

2. beckoHeuHo Masble 1 OecKOHEYHO Oobline (GYHKIIMN U UX CBOWCTBA.

3. [Ipenen pynkuuu, aBa onpenenenus. OcHOBHbIE TeOpeMbl O mpenenax GyHkuuu. [Ipusnaku
CYIIECTBOBaHMUSI Mpezena.

4. HempepbiBHOCTD (DYHKIIMH, J1Ba onpezeneHus. CBoNCTBa (GYHKIIMM, HEMPEPHIBHBIX B
3aMKHYTOM MPOMEKYTKE.

5. CpaBHeHMe 0ECKOHEYHO MaJlbIX BEJIMYMH. 3aMedaTeNbHble Mpeiesbl. BeipaxeHue yucna
4yepes npeaed.

6. Onpenenenne npou3BoHON. Ee reomeTprdeckuii U GU3HMIECKUN CMBICIBI. Y paBHECHHE
KacaTeJIbHOM U HOpMaJIu K IUIOCKOM KpuBoi. Teopema o0 Heo6Xx0oauMOM yciaoBuH UG HepeHIIMPyEeMOCTH
GyHKIHH.

7. OcHoBHbIE TipaBuia AU PepeHupoBaHusl.

8. [Ipon3BoHBIC CITOKHOW, 0OPATHOMN M MapaMeTPUUIECKU 3aTaHHON (DYHKITHIA.




9. [Ipou3BoOaHBIC OT CTENEHHOMW, TTOKA3aTEIbHOM 1 JorapuMUIecKoil QyHKIIHIA.

10. ITpon3BoaHBIE OT TPUTOHOMETPUIECKUX U OOPATHBIX TPUTOHOMETPUUECKUX (PYHKITHIA.

11. Teopema @epma.

12. Teopema Poss. Ee reomerpuueckuii cmbicia. CiencTBue.

13. Teopema Jlarpanxa.

14. Teopema Kou.

15. Pa3nuuHble BUIBI HEOMPEACIEHHOCTEN U MX PACKPBITHE C IOMOIIIBIO MTpaBuia Jlonurars.

16. HeoOXxoaumple U IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH (DYHKIIHH.

17. Dxcrpemymbl pyHKIIMU. HeoOXoanmoe ycioBre CymecTBOBaHUS IKCTpeMyMa (DYHKIIUH.
JlocTaTtouHble yCa0BUs MaxX ¥ MIN GyHKIIUK OJJHOTO apryMEHTa.

18. BeImykiocTh U BOTHYTOCTh KpuBOid. Touku neperuda. MccienoBanue GpyHkuuu Ha
AKCTPEMYM C IOMOIIBIO BTOPOU MPOU3BOIHOM.

19. AcuMNTOTHI.

20. Iuddepentman Gynkuuu. MaBapuantHocth hopmbl nuddepenimana. uddepeniman
JUTMHBI AYTH MJIOCKOW KPUBOH.

21. OyHKUIMS HECKOJIBKUX MepeMeHHbIX. O0JIacTh ee onpeaeneHus B N-mepHoMm EBkianaoBoM
MIPOCTPAHCTBE U CIOCOOBI 3aanus. ['eomeTprudeckas TpaktoBka. [Ipenen u HenmpepbrIBHOCTD (PYHKIINK
HECKOJIbKHX MEPEMEHHBIX.

22. YacTHbIC IPOU3BOIHBIC ()YHKITUN HECKOJIBKUX TepeMeHHBIX. YacTHbIe nuddepeHImans.
[Monnsnii quddepeHmnmar.

23. [Ipou3BoHast 110 HANPABJICHUIO U €€ CBS3b C TPaAMCHTOM (PYHKIIMU. YacTHBIE MPOU3BOIHBIE
(GYHKIIMM HECKOJIBKUX MEPEMEHHBIX KaK MPOU3BOJIHBIC 10 HAMIPABICHUIO KOOPIUHATHBIX OCEH.

24. CnoxHasi GyHKIMS HECKOJIBKHUX TIEPEMEHHBIX U €€ TPOU3BOIHBIC - YACTHAS U MOJTHAS.

25. YpaBHeHHE KacaTeJIbHOH MIIOCKOCTHA U HOPMAJIU K IMMOBEPXHOCTHU. ['eomMeTpuueckasi TpakTOBKa
noytHoro Juddepennrana GyHKIUU ABYX EPEMEHHBIX.

26. IIpon3BoHbIC BBICIIUX MOPSIKOB. DKCTPEMYMBI (PYHKIIMH HECKOIBKUX TEPEMEHHbIX.

27. Heob6xoammoe ycinoBHe dKcTpeMyMa (DYHKIIMU HECKOJIBKHUX NepeMeHHbIX. Hanbounbiee u
HauMEHbIlIee 3HaYeHHs PYHKIIMU HECKOJIBKUX MEePEMEHHBIX.

28. JlocTaTo4HbIe YCIOBHS SKCTPEMYMOB (DYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

3auer - 2 cemecTp (codecemoBanue).

KoHTposbHBIE BOITPOCH! AJIs IPOBEACHUS ITPOMEKYTOUHOM aTTECTAIUU:

1. IlepBoobOpazHas u HeonpeaeaEHHbIH HHTETpall, CBOWCTBA.

2. 3aMeHa repeMeHHON B HEONPeIeIEHHOM HHTETpase.

3. MHTerpupoBaHue Mo 4acTsSM B HEONPEAeIEHHOM UHTErpase.

4. UnTerpupoBaHue NpoCTeHIINX IpOOHO-pAIIIOHATBHBIX (PYHKIIUM.

5. HTErprpOBaHHE HEKOTOPBIX UPPALMOHAIBHBIX BEIPAKEHUNU. TpUTrOHOMETPUYECKUE
MIO/ICTAHOBKH.

6. OnpenieneHHbIN UHTErpajl: ONpeeeHue, cBoiicTBa. ['eoMeTprueckuii cMbICI.

7. aTerpai ¢ mepeMeHHbIM BEPXHHUM IIPEAETIOM U ero AudQepeHnpoBaHue.

8. ®opmyna HeroTona-Jleli6Huma.

9. 3ameHa nepeMeHHO B onpeIeIEHHOM UHTETpaJIe.

10. IaTerpupoBaHue 1o 4acTsM B ONpeAEeIEHHOM UHTErpae.

11. InTerpupoBaHe Y€THBIX U HEYETHBIX (PYHKUINN HA CHUMMETPUYHOM MHTEpBAJIE.

12. 'eomeTpuyeCcKre MPUIOKEHNS ONIPENEIEHHBIX MHTETPAJIOB: BIYMCICHUE TUIOIIAAN TIOCKON
burypsr.

13. HecoOGcTBeHHBIE MHTETPAIBI.

14. luddepennmanbHbie ypaBHEHUS ¢ pa3AeiSiOIUMUCS IEPEMEHHBIMH.

15. OnHopoansie nuddepeHnanbHble ypaBHEHHS IEPBOTO MOPSAKA.

16. Jluneitnsie quddepeHnranbHble ypaBHEHUS IEPBOTo Nnopsiaka. YpaBHeHus bepHymu.

17. luddepennmanbabie ypaBHEHHs] BTOPOTO MOPSAIKA, JOMYCKAIOIINE MOHMKEHNE TOPAIKa.

18. JIuneitnple onHOpOAHbBIE NUDPepeHInanbHbIe YpaBHEHHS BTOPOTO MOPSAIKA C TOCTOSITHHBIMU
ko dunnentamu. CBoiicTBa UX pemieHuil. Xapakrepuctuueckoe ypaBHeHue. CTpyKTypa oOuiero
peLIeHus.

19. JIuneiinsle HeogHOPOAHBIE AU epeHnnanbHble ypaBHEHNS BTOPOTO OPsiIKa C
HNOCTOSIHHBIMU K03((puimeHTaMu 1 crienaibHoM npaBoi yacTbio. KOHCTpyKIMs YacTHOTO U 00I1Iero



pELIEHUI HEOAHOPOIHOTO YPaBHEHUS.
20. JIunetinsie quddepeHIraIbHbIC YPAaBHEHUS BTOPOTO MOPSAKA: METO ] BapUaIluU
MIPOU3BOJIbHBIX MOCTOSIHHBIX.

Dk3ameH - 3 cemecTp (YCTHO).

KoHTposbHBIE BOITPOCH! AJI IPOBEAECHUS TPOMEKYTOUHOM aTTECTAIUU:

1. YUucnoBble psiibl: OCHOBHBIE IMOHATHSI U CBOWCTBA PSAJIOB.

2. [lepBblit mpU3HAK CPABHEHUS CXOJUMOCTH 3HAKOIOJIOKUTEILHOTO YUCIIOBOTO psa.

3. BTopoii npu3Hak CpaBHEHHS CXOAUMOCTH 3HAKOIIOJIOKUTEIBHOTO YHCIOBOTO PSIA.

4. Tlpuznak /lanambGepa u paarKaaIbHbIN MPU3HAK CXOIUMOCTH
3HAKOMOJIOKUTEIBHOIO YHUCIOBOIO pAIa.

5. MHTerpaibHbIi NPU3HAK CXOAMMOCTH 3HAKOIIOJIOKUTEIBHOTO YHCIOBOTO PA/Ia.

6. 3Hakouepenyomuncs psaa. AOCOTIOTHAS M YCIOBHAS CXOAUMOCTh. JloCTaTOUHBIN pH3HAK
CXOJIMMOCTH 3HAKOUYEPEAYIOIIErocs psiaa.

7. 3Hakouepenyroumncs psaa. AOCOIIOTHAS U YCIOBHAS CXOAUMOCTh. OOMINi JOCTaTOYHBIN
MIPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHOTIO psija.

8. ®yHKIMOHANBHBIN P U 00J1aCTh ero cxoauMocTu. [Torck HHTepBana CXOJUMOCTH.

9. Crenennoii psan. Teopema AGens U ee CIICICTBHS.

10. Paznoxxenue ¢pyakuuu B psan Teinopa. Teopema o cxonumoctu psaga Teinopa Kk GyHKIIUH.
JloctaTouHoe yClIOBUE Pa3lIoKUMOCTH (PyHKIMH B psia Teinopa.

11. Cnyuaiinble COOBITHS U UX KIacCHU(pUKALIHS.

12. eiicTBus Haa coObiTusMu. [TomHas rpymmna COObITHIA.

13. DnemeHTHl KOMOMHATOPHUKH. [IepecTaHOBKY, pa3MEIICHUS U COUYCTAHMS.

14. OTHOCUTENBHAS YaCcTOTA U €€ CBOICTBA. Kiaccuueckoe omnpeiesieHue BEposiTHOCTH.
CBoiicTBa BEPOSITHOCTH.

15. TeopeMbl cI0KEHHUS BEPOSTHOCTEH I HECOBMECTHBIX 1 COBMECTHBIX COOBITHH.

16. TeopeMbl yMHOKEHHS BEpOSITHOCTEH. HecoBMECTHBIE ¥ HE3aBUCHMBIC COOBITHS. Y CIIOBHAS
BEPOATHOCTb. BEpOSITHOCTh HACTYIIEHUS XOTS OBl OTHOTO COOBITHSI.

17. ®opmyna nomaHoi# BeposaTHocTu. Popmyia baiieca.

18. IloBTOpHBIC HE3aBUCHMBIC HCTIBITaHUSA. Dopmyia bepryu.

19. IToBTopHubie ucnbiTanus. ®opmyna [lyaccona.

20. I[ToBTopHbIe uctibiTanus. JIOkaibHAsI 1 HHTETpaJIbHAs TeopeMbl Jlamaca.

21. JIuckpeTHble Cily4aiiHble BEIMYMHBI. 3aKOH paclpeieeHHs BEpOSTHOCTEN TUCKPETHOM
CIIy4aifHOM BEJIMYUHBI, IPABUJIA €T0 MOCTPOEHUS, MHOTOYTOJIbHUK pacipeeeHUs

22. @yHKUMS pacnpeiesieHns: BEpOATHOCTEH JUCKPETHOM CllydyalfHOM BETMYMHBI U €€ CBOICTBA.

23. YucnoBble XapaKTEepUCTUKU JUCKPETHOM ciyyaiiHOW BETMYMHBI U UX CBOWCTBA
(MaTeMaTH4ecKoe OKUJaHue, TUCIEPCHs, CpeHEee KBaApaTHUECKOe OTKIIOHEHHE, MOJIA).

24. buHOMMAaJIbHBIN 3aKOH paclpeesieHus: BEpOATHOCTEH JUCKPETHOM cllydyaliHOW BETUYMHBI.

25. 'eomeTpudecKkuil 3aKOH pacipeeIeHNs BEPOSITHOCTEN TMCKPETHON CIly4aiiHOM BEJIMYMHBI U
€ro YHCJIOBbIE XapaKTEPUCTUKH.

26. Pacnipenenenue [lyaccona qUCKpETHOM CIIy9aitHOM BEJIMYMHBI M €T0 YUCTIOBBIC
XapaKTePUCTHUKHU.

27. HenpepbIBHbIE ciydaliHble BETUUYUHBL. MIHTErpanbHas QyHKIMS pacipeesieHus
BEPOSATHOCTEN U ee CBONCTBA, rpaduK.

28. Nubdepennnanbaas GyHKIUS pacpeneaeHus BEpOSTHOCTEH HEMPEPHIBHOM CITy9aitHOM
BEJIMUMHBI, €€ CBOMCTBA, KpUBas paclpeieeHus.

29. YucnoBble XapaKTEepUCTUKU HEPEPBIBHOMN CIIy4aliHOW BEJIMYUHBI.

30. PaBHOMEpHBII 3aKOH pacnpeieeHUs HEIPEPBIBHON CIIy4allHON BEJIUYMHBI U €€ YHCIIOBbIE
XapaKTEPUCTHUKHU.

31. Iloka3aTenbHBIN 3aKOH pacIpeAesICHNs] HEMPEPBIBHOM CIIy4aillHOW BEJIMYUHBI U €€
YHCIIOBBIE XapaKTEPUCTHKHU.

32. HopMaibHBIN 3aKOH paclpeAesIeHHs] HENPEPhIBHOM CIIy4aiiHOW BEJINYUHBI U €€
YHCIIOBBIE XapaKTepucTUKH. [IpaBuio Tpéx curm.

33. IloHsATHE ABYMEPHOH CIIy4aliHOM BEJIMYMHBI. 3aKOH paclpeAeiieHus ABYMEPHON CIly4aiiHON



BEJTUYUHBI.

34. OyHKIUA pacnpeneneHus IByMEpPHOU cydailHOW BEIMYMHBI U €€ CBOMCTBA.

35. 3aBUCUMOCTh U HE3aBUCUMOCTb JIBYX CIIy4allHBIX BEJIMYUH. Y CIIOBHbBIE 3aKOHBI
pacrpeneneHus.

36. YucnoBble XapaKTEpUCTUKH JIBYMEPHOU ClydailHOM BeIMUMHBI. MaTeMaTuieckoe 0KuaaHue
u aucrepcus. KoppensimoHHbIii MOMEHT, KO3 (PHUIIMEHT KOPPEITSIIHHA.

37. llpenmer u 3a1aud MaTeMaTUUYECKOW CTaTUCTUKHU.

38. 'enepanbpHas ¥ BBIOOPOYHAsi COBOKYITHOCTH. MeToabl 0TO0Opa BEIOOPOYHOIN COBOKYITHOCTH.

39. DMmnupuueckas GyHKIHS pacipeie/ieHus, ¢ CBolcTBa. BaprallMOHHBIN U CTaTUCTUYCCKUI
ps.

40. I'padpuueckoe H300paXKeHNE CTATUCTUYCCKOTO pacnpeaeacHus. IToJIMrod u rucrorpaMma
OTHOCHUTEJIbHBIX YacTOT.

41. YucnoBble XapaKTEPUCTUKU CTATHCTUYECKOTO pacTpeielieHus: TeHepaIbHAs U BRIOOPOYHAsS
CpeHsis, TeHepallbHAsL U BRIOOPOYHAS JUCTIEPCUSl, TEHEPATBLHOE U BEIOOPOYHOE CpeHEe KBAAPATHICCKOE
OTKJIOHECHHE.

7.4.2. IlpakTrueckue 3aaHus IS POBEACHUS TPOMEKYTOUHOM aTTecTalli 00yJarouxcs

PaSHoypOBHeBBIC 3alaHus 1JIs1 ITPOBCACHUS HpOMeHQYTOQHOﬁ ATTCCTAllMU PAa3MCHICHLI 110 aApECy:
https://moodle.spbgasu.ru/course/index.php?categoryid=245, https://moodle.spbgasu.ru/course/index.php?
categoryid=246

7.4.3. IlpuMepHbIe TEMBI KypcoBO paboThI (MpoekTa) (Ipyu HaJTHYUH)
KypcoBbie paboThl (IPOEKTHI) Y4eOHBIM TUTAHOM HE MPETYCMOTPEHBI.

7.5. Metoauueckue MaTepualibl, OIPEACIISIIOIINE MPOLIEAYPhl OLICHUBAHUS 3HAHUW, YMEHUM, HABBIKOB U
(unu) onbiTa MPO(heCCUOHATBHON JeSTeIbHOCTH, XapaKTePHU3YIOIIUe 3Tarbl (JOPMUPOBAHUS KOMIETSHIIHIA

[Ipouienypa npoBeaeHUs MPOMEXKYTOYHOM aTTECTAIIMU U TEKYILETO KOHTPOJIS yCIIEBAEMOCTH
perlaMeHTUPYETCS JIOKaJIbHBIM HOPMATUBHBIM aKTOM, OINPEEIISIONIUM MOPSI0K OpraHu3aluy u
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTECTAIMH 00YJYaIOIIUXC .

[Iponienypa onieHuBaHusT HOPMUPOBAHKS KOMITETSHIIUN MTPH IPOBEICHUH TEKYIIETO KOHTPOJIS
npuBesieHa B 1. 7.3. TUNOBbIE KOHTPOJIBHBIE 3a/IaHUS WU WHBIE MaTepUAJIbl TEKYIIIETO KOHTPOJIS
MPUBEJEHBI B 1. 7.2.

Htorom nzydeHus: TUCUUILUIMHBI B 1 cemMecTpe sBIISIETCS dK3aMeH. DK3aMEeH MPOBOUTCS 110
pacniucanuio ceccur. Dopma MpoBeICHUS 3aHATHS — YCTHasA. B 5K3aMeHaIMOHHBINA OUJIET BKIIIOUEHO JIBA
TEOPETHYECKUX BOIMPOCA M MPAKTHYECKOE 3aJaHUE, COOTBETCTBYIOIIEE COICPIKAHUIO POPMUPYEMBIX
KOMIIETCHITUH.

JIJ1s1 MOATOTOBKY 10 AK3aMEHAIIMOHHOMY OUJIETY OTBOAUTCS 45 MUHYT.

Htorom nzydeHus: UCHUILUIMHBI BO 2 CEMECTpPE SBIISIETCS 3a4€T. 3a4eT MPOBOJUTCS Ha MOCIEIHEM
110 PaCIUCaHUIO MPAKTUYECKOM 3aHATHU B CEMECTPE U BBICTABISAETCS MO pe3yJibTaTaM TEeKYIIei
YCIIEBaEMOCTH 00YJaroIIErocs B CEMECTpe.

Jlst oOy4arommxcs, He aTTECTOBAaHHBIX B TEUEHHUE CEMECTpa, MPOBOAUTCS YCTHOE COOECEI0BaHHE.

Hrtorom nzydeHus: TUCUUILUIMHBI B 3 CEMECTpE SBJISIETCS dK3aMeH. DK3aMEeH MPOBOUTCS 110
pacniucanuio ceccur. Dopma MpoBeIeHUS 3aHATHS — yCTHasA. B 9K3aMeHaIMOHHBINA OUJIET BKIIOUEHO JIBA
TEOPETHYECKUX BOIMPOCa M MPAKTHIECKOE 3aJaHUE, COOTBETCTBYIOIIEE COACPIKAHUIO (DOPMHUPYEMBIX
KOMIICTCHITHH.

J1J1s TOATOTOBKH IO 9K3aMEHAIIMOHHOMY OHIIETY OTBOJIUTCS 45 MUHYT.

7.6. Kputepun onieHuBaHus cpOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH MPOMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHMS M OlLIEHKA

Kpurepun OneHka OneHka

OLICHUBAHUA

HO» Oo»

CKHCYHOBJICTBOPHUTCIIb | «YAOBJIICTBOPUTCIIbH OI_ICHKa «XOopo1o» OI_ICHKa «OTIHUYHO»

«HE 3a4YTCHO» «3a4TCHO»




VYpoBenb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsI aJalTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUS PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISICTCS, €CIIM CpeaHee apu(PMETHIECKOE HAXOUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYI0BIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISCTCS, €CIIM Cpe/Hee apu(METHIECKOe
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM M JOTIOJHUTEILHOM JINTEPATYPhI, HEOOXOIUMOM IJISI OCBOSHUS JTUCITATITUHBI

(Moyist)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3aHMSI, U3/IaTEIbCTBO, TO/I U3/IaHUs yUeOHOH 1
/1 y4eOHO-METOIUIECCKON JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHOBHAs JINTEPATYpa

1 Kpemep H. 111., Teopust BeposATHOCTEH U MaTeMaTHyecKasi CTaTUCTUKA B 2 . https://urait.ru/bcode/
Yacts 1. Teopus BepositnocTelt, MockBa: U3garenscto FOpaiit, 2018 421232

9 Kpemep H. 111., ®puaman M. H., Tputmn U. M., Jluneitnas anreopa, https://urait.ru/bcode/
Mocksa: HOpaiir, 2023 510867
Kpemep H. ., ®puaman M. H., ITytko b. A., Tpumun 1. M., Beiciias https://urait.ru/bcode/

3 |MaremaTHKa A SKOHOMUYeckoro OakanaBpuara B 3 4. Yacts 1, Mocksa:

. 436490
M3patensctBo FOpaiit, 2019

4 I'mypman B. E., PykoBoACTBO K pellieHHIO 3a/1a4 [0 TECOPHUH BEPOSITHOCTEH U https://urait.ru/bcode/
MaTeMaTH4ecKol craructuke, Mocksa: FOpaiit, 2020 449645

5 Harancon W. I1., Kpatkuii kypc Beiciieii Matemaruku, CankT-IlerepOypr: https://e.lanbook.com
Jlanb, 2021 /book/167767

JonoJHUTeIbLHAS JUTEPATYpa
Mopo3zosa JI. E., CMI/IBHOBa B. b, BCKTOPHaH anrebpa, CaHKT-HeTep6y13r. http://Amwww.iprbooksh

1 |Cankr-IletepOyprckuii rocy1apcTBEHHBIH apXUTEKTYPHO-CTPOUTEITbHBIH 0p.U/26870.html
yauepcutet, O6C ACB, 2014 ' '
bammakoa U. b., Kopabnépa 1. I/E., [Ipacaukosa C. S?., Psanp1, CaHkT- http://www.iprbooksh

2 |IlerepOypr: Cankt-IleTepOyprekuii rocy1apCTBEHHBIN apXUTEKTYPHO- 0p.[U/49964.html
cTpouTesbHbIi yHUBepcuTeT, ObC ACB, 2015 ' '

3 I'mypman B. E., Teopus BeposSTHOCTEM U MaTeMaTHYeCKasi CTaTHCTHKA, https://urait.ru/bcode/
Mocksa: HOpaiit, 2022 488573

4 Ceanumze H. B., Sikynuna I'. B., [luddepernnanbHoe HCUUCICHNE B Clydae http://ntb.spbgasu.ru/
byHKIMH HeCKOJIbKUX nepeMeHHbIx, CI16., 2016 elib/00731/

5 AnnpyxaeB X. M., Teopust BepoATHOCTEH 1 MaTeMaTHYECKasi CTATUCTHKA. https://urait.ru/bcode/
C6opnuk 3ana4, Mocksa: FOpaiit, 2022 491173
Mopo3zosa JI. E., Cmupnosa B. b., pnpenenéHHLIﬁ HHTErpa, CaHKT- http://www.iprbooksh

6 [IlerepOypr: Cankt-IleTepOyprckuii rocyJapCTBEHHBIH apXUTEKTYPHO- 0p.ru/19018.htm
cTpouTeNbHbIi yHHBepcuTeT, ObC ACB, 2011 ' '
INocniogapukoB A. I1., Bonbiackas U. A., Kapnyxuna O. E., Ckeniko O. A.,
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OObyuaromuecs u3 yncia nHBaMUI0B U null ¢ OB3 oOecnieunBaroTCs MeYyaTHBIMU U (WITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMH pECYpcaMu B (popMax, alaiTUPOBAHHBIX K OTPAaHUYECHUSIM UX
3/10pOBBA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «IHTEepHET», HeOOXOIUMBIX IS
OCBOEHUS AUCIUIUIMHBI (MOIYJIS)

HaumenoBanue pecypca cetu «/IHTepHET»

DJNEeKTPOHHBIN agpec pecypca

TCOpeTI/I‘{CCKaH HO,[[TOTOBKaiBBICH_IaH
MaTEMaTUKa MaTCMaTI/IKa, 1 CCMCCTP

hp?id=4347

https://moodle.spbgasu.ru/course/view.p

TCOpeTI/I‘{CCKaH HO,[[TOTOBKaiBBICH_IaH
MaTEMaTUKa MaTCMaTI/IKa, 2 CCMCCTP

hp?id=4347

https://moodle.spbgasu.ru/course/view.p

TeOpeTI/I‘{CCKaH INOArOTOBKA Bricmas
MaTEMaTUKa MaTeMaTI/IKa, 3 CCMCCTP

hp?id=4716

https://moodle.spbgasu.ru/course/view.p

8.3. I[lepeueHnb coBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX M HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN afpec pecypca

WHTepHeT-TpeHaxephl B chepe 00pazoBaHms

http://www.i-exam. ru




Cucrema aucranimonnoro ooydenus CII6I’ACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas bubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeUHasl cucTeMa nu3arenbersa "Jlanp"

https://e.lanbook.com/

DIIEKTPOHHO-O0MOIMoTeYHas cucrema uanarenbersa "FOPAUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-O0MOIMOTEeUHas cuctema n3narenbersa "'IPRsmart"

http://www.iprbookshop.ru/

®depnepanbHbIi 00pa3zoBaTenbHbIN opTan "EqumHoe 0KHO J0cTyna K

00pasoBaTesIbHBIM pecypcam”

http://window.edu.ru

Enunbiii 531eKTpOHHBINA pecypec yueOHO-METOIMYECKON JTUTEPATYPbI

CIIorACY

www.spbgasu.ru

Ob6pazoBarenbubie nHTEpHET-pecypcsl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX IPU OCYIIECTBICHUH 00pa30BaTEIILHOTO
npoliecca 1o JUCIUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOTO M CBOOOIHO PaclpoCTpaHsIeMOro

POrPaMMHOTO O0eCTICUeHUS

HaunmenoBaunue

Cnoco0 pacrpocTpaHeHHS
(MUIIEH3MOHHOE WJIN CBOOOTHO
pacpocTpaHsieMoe)

Math Cad Bepcus 15

CyOnuIIeH3MOHHOE COTJIaIleHue Ha
ucrojab3oBanue mpoaykroB "PTC" ¢
000"Codrt Jlomxuctuk" 10roBOp

Ne20716/SPB9 2010 r. JIuueunsus
OGeccpouHas

8.5. MarepuanbHO-TeXHUYECKOe 00ecredeHne UCITUTLINHBI
Caenenusi 00 OCHAICHHOCTH YY€OHBIX ayAUTOPUN W TOMEIICHUH JI1 CAMOCTOSITEIbHOW PaOOThHI

HaunmeHnoBaHue y4eOHBIX ayAUTOPHI U
MOMEILEHUH 1711 CAMOCTOSTEIbHOU paboThl

OcHaleHHOCTh 000pPYJIOBAHUEM U TEXHUUYECKUMHU
cpelcTBaMu OOyueHus

07. YueOHble ayTUTOPHUH VISl TPOBEACHUS
JICKIIMOHHBIX 3aHATHIHA

Y4eOHast ayTuTOpHs I TPOBEICHUS 3aHATHI
JICKITMOHHOTO THTA, KOMIUICKT MYJIbTHMETUHHOTO
00opynoBaHus (IEpCOHANIbHBIN KOMITBIOTED,
MYJBTUMEAUMHBIN TPOEKTOP, IKpaH, ayAUOCUCTEMA),
JTIOCKa, DKpaH, KOMIUIEKT yueOHON Mebenu,
noAkIroYeHue K komnbrotepHoi cetu CITOIACY,
BbIX0J B IHTepHeT

07. YueOHble ayTUTOPUU TSI IPOBEACHHUS
MPAKTHYECKUX 3aHSATUH, KypCOBOTO
MPOEKTUPOBAHUS (BBITIOJIHEHHS KypCOBBIX paboT),
TPYIIOBBIX U WHAUBUAYAIbHBIX KOHCYIbTAIUH,
TEKYIIETO KOHTPOJIS U MMPOMEKYTOUHON
aTTecTaluu

KoMmmuiekT MynbTUMeIuHHOT0 000py10BaHUS
(mepcoHaIbHBIA KOMITBIOTEP, MYJIbTUMEUITHBIN
MIPOEKTOP, FKPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
yaeOHOI MeOenH, MOAKITI0UEeHNE K KOMITBIOTEPHOM
cetu CII6I'ACY, Beixon B UnTepHeT

07. KomnbroTepHbIi Ki1ace

Pa6ouue mecra c 1K (cTO1 KOMIIBIOTEPHBIH,
CHCTEMHBIN OJIOK, MOHUTOP, KJIABHATYpPa, MBIIIb), CTOJ
pabounii, MOJKIIIOUEHUE K KOMIIBIOTEPHOI ceTn
CII6I'ACY, Brixon B Internet.

07. Ilomerenust st CaMOCTOATEIBHONU PabOTHI

[Tomenenue 17151 CaMOCTOSITENILHOM pabOTHI
(unTanbHbIN 3a1 6ubnuoreku, ayn. 217): [IK-23 mr., B
T.9. 1 mt.- [IK gms mur ¢ OB3 (cuctemHblif 010K,
MOHMTOP, KJIaBUATypa, MbIIIIb) C TOJKITIOYECHHUEM K
cet «HTEpHET» 1 00ecreyeHneM J0CTyma B
ANEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny CIIGI'ACY.




s naBanuaoB u aun ¢ OB3 obecnieunBaroTces crieniuanbHble YCIOBHS IS OTYYESHHUS
00pa30BaHus B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBHIX JOKYMEHTOB.
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