F. denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPESIKIACHUE
BBICIIET0 00pa30BaHUs

WW CAHKT-IIETEPBYPI'CKMIA FOCYgAPCTBEHHBIﬁ
APXUTEKTYPHO-CTPOUTEJIbHBIM YHUBEPCUTET

Kadenpa Marematuku

YTBEPXIAIO

Havanpuuk y‘IGGHO-MeTO,I[I/IquKOFO YHpaBJICHUA
Muxaiinosa AHHa OnerosHa m‘)‘(::;z:::if:tg:;:;’f;mm A O MI/IxaI‘/’IHOBa
«29» nrons 2022 r.

PABOYASI IPOTPAMMA JUCLHUTITAHBI (MOIYJIST)

Bricmias marematrka
HampaslieHue noarotoku/cnenuanbHocTs 40.05.03 CyneOHas sxkcnepTusa
HaIpaBJIEHHOCTH (MPOodUIb)/crienuanu3anus 00pa3oBaTeIbHON MPOrpaMMbl DKOHOMHYECKUE IKCIIEPTU3BI

®opma 00ydyeHus: oyHast

Cankr-IlerepOypr, 2022



1. ey 1 32124 0CBOEHUSI AMCUUIJIMHBI (MOTYJIs1)

HCHBIO OCBOCHHUSA AOUCHUIIIIMHBI SABJISACTCS OGGCHC‘ICHI/IC CTYACHTOB MAaTCMAaTU4YCCKUMU 3HAHUAMU,
HEOOXOUMBIMH JIJIsI U3YUYEHUS psifa OOIICHAYYHBIX TUCIUTLINH U JUCIUIUIMH MPOGECCHOHATBHOTO ITUKJIA.

3amauaMu OCBOCHUS JUCITUTIIUHBI SIBJISTIOTCS

- O3HaKOMUTb CTYACHTOB C OCHOBHBIMU IIOHATHAMU W MCTOAAMU COBpeMeHHOﬁ MaTEMAaTUKU,
HEOOXOUMBIMH JIJIsI PEIICHHS TCOPETUUCCKUX U MPAKTHICCKUX 3a71a4 HHKCHEPHOTO JIeIIa;

- IIPUBUTH CTYAEHTAM YMEHHUE U3Yy4aTh JINTEPATYPY 10 MATEMATUKE U €€ IPUI0KECHUIM;

- Pa3BUTh JIOTUYCCKOE MBIIIJICHUE Y CTYICHTOB U MOBBICUTH UX OOIICKYJIBTYPHBIH YPOBCHB;

- BBIpa6OTaTb Y CTYACHTOB HABbIKH HMCIIOJIB30BAHHUA TCXHUYCCKUX CPCIACTB COBpeMeHHOfI MaTeMaTUuKM.

2. IlepeyeHb NJIAHHMPYEMBIX Pe3yJbTATOB OOy4YeHHMsl MO MAUCHHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Koa u HaumeHnoBanue Konx u HaumeHoBanue [Inanupyemblie pe3ynbTaTbl 00yYeHUS O
KOMIIETEHIINHU WHJUKATOpa JOCTUKEHUS JTUCIUILINHE, 00eCeunBaloIne JOCTIKEHNE
KOMITETEHIIMH MJIaHUPYEMbIX pe3yiabTaToB ocBoeHust OITOIT

YK-1 Cnocoben|YK-1.5 ®opmynupyer 3amady|3Haer

OCYIIECTBIISITh KPUTUUECKH |(11) JUISt pa3pelIeHUs |- OCHOBHBIE pa3eibl BBICIIEH MAaTEMATUKH IS

aHaIu3 POOJIEMHBIX [TpOOJIEMHON CUTYAITUU pelIeHus MOCTaBIEHHBIX 33/1a4;

CUTyalui Ha OCHOBE ymeer

CUCTEMHOTO noaxoja, - hhopManu30BaTh MOCTABICHHYIO 33/1a4Yy;

BBIPA0aTHIBATh  CTPATETHIO - NOPUMEHATh OCHOBHBIE MAaTEMaTUYECKHUE

NEeHCTBUM METO/Ibl B PEIICHUH [TOCTaBJICHHBIX 3a]a4

BJIaJeeT HABbIKAMU

Hwmeet HaBBbIKH OLCHKHU aCKBATHOCTHU
MaTeMaTHYCCKOM MOACIIN IIYTEM CpaBHCHUA C
OKCIICPUMCHTAJIbHBIMU JaHHbIMH u
pe3yiibTaTaMi pCUICHUA TCCTOBLIX 3a1a4.

YK-1 Crniocob6en|YK-1.6 OcymecTBisieT|3HaeT

OCYIIECTBISATh KPUTHUCCKUN [MICHTUPUKAIINIO  3a1a4(W) H|- MAaTeMaTHUYECKUH ammapar, IPAUMEHSICMBIH JIIs
aHaInu3 poOJIEMHBIX [BBIOOpP crioco0a ux (ee) pelieHus |peieH sl OCHOBHBIX MPo(ecCHOHANBHBIX 3a/1a4;
CUTyalui Ha OCHOBE yMmeer

CHCTEMHOTO MOIX0/4a, - BbIOMpaTh CMOCOO pelIeHHs MOCTaBICHHOU
BBIPA0ATHIBATE  CTPATETHIO 3aJ1a4M C y4ETOM PeCypCOB U OTPAHUUICHHIA,
JeucTBUi BJIaJIeeT HABBIKAMM

- MAarcMaTU4CeCKUMHU  MCETOAaMU  PCUHICHUA
IIOCTABJICHHBIX 3aJa4

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO IPOrpaMMbl

Jannas nucuuniuHa (Moaynb) BKIOueHa B briok «Jlucuumiusasl, mMoxyiau» b1.0.08 ocHoBHOM
npodeccuoHaibHOW  oOpa3zoBatenbHOU mporpammbl  40.05.03 CyneOHas »dKcmepTh3a W OTHOCHUTCA K
00s13aTeNbHOM YacTH y4eOHOro IJIaHa.

OO0yuarmmMuCs JOJDKHA OBITH B IIOJTHOW MEPE OCBOCHA IIKOJIbHAS TPOrpaMma Mo Pa3IMIHBIM pa3iesiamMm
MaTEMaTHKH.

Ne Kon n HanMeHoBaHUe HHIMKATOpa
[Tocnenyromye TUCIUTIITUHBI
H/ II JOCTUXKCHUSA KOMIICTCHIIN

1 |Texanueckas MEXaHHKA

) MaremaTnueckrue METObl B Cy/1€0HON MHKEHEPHO- TEXHUUECKOH
JKCIIEPTHU3E
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OCHOBBI CTPOUTENLHOTO MPOU3BOACTBA

4. O0beM AUCHUNIMHBI (MOAYJIs1) B 3a4e€THBIX €IMHMLAX € YKa3aHHEM KOJMYeCTBA aKaJeMHYeCKHX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy o0y4yawiuuxcs ¢ mpemnoaaBarejieM (M0 BHAAM y4eOHBIX
3aHATHH) M HA CAMOCTOSAITEJIbHYIO PA00TY 00yUYaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bup yaeOHoit paboTh Beero MIPAKTUYECKYIO
4acoB 0 1 2 3
JATOTOBKY
KonTakTHas padora 192 64 64 64
Jleximonnsie 3anaTus (JIek) 80 0 32 16 32
Ipaktuueckue 3austus (I1p) 112 0 32 48 32
Wnas koHTaKkTHasi paboTa, B TOM YHCJIE: 1,7 0,65 0,4 0,65
KOHCYJIBTAIllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P) 1.2 0.4 0.4 0.4
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3adera,
3ayeTa ¢ OLICHKOM; 3alluTa KypCOBOM paOOThI 1,2 0,4 0,4 0,4
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
0
KOHTaKTHas paboTa Ha aTTECTALUIO B CECCHIO 05 0,25 0.25
(KoHCYNBTaIUS TIepes 9K3aMEHOM U c1aya
Yacbl Ha KOHTPOJIb 57,5 26,75 4 26,75
CamocrostenbHas padora (CP) 143,6 52,2 39,2 52,2
O01as Tpy10eMKOCTh JUCHUIIITUHBI (MOTYJIs1)
yacol:| 396 144 108 144
3a4eTHbIe eJUHULbL: 11 4 3 4
5. Copep:kanue AUCHUIIMHBI (MOAYJs), CTPYKTYPHMPOBAaHHOe MO Ppa3iejaM (TeMaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B Y4eOHBIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCIUILIMHBI (MOYJIS)
KonrakTtHas padora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
WHAUKATOPD
= a
3 IT P B
Ne Paznensl AUCIUMIVHBL g fleKtum 3 1 CP 1(1:2:(1;0, JIOCTHOKEHU
[0} .
O W3 HUX Ha M3 HUX Ha W3 HUX Ha A
MIPaKTH- MIPaKTH- MIPaKTH- KOMIICTCHI
BCEro | yeckywoo | Bcero | uyeckywo | Bcero | yeckyro un
moAro- moAro- moAro-
TOBKY TOBKY TOBKY
1. |1 pazmen. 1 paznen. JIuneiinas
U BEKTOpHas anredpa
. VYK-1.5,
1.1. [JIuneiinas anredpa 1] 2 4 4 10 VK-16
VYK-1.5
1.2.|B . 1| 4 4 14 '
eKTOpHas anredpa 6 VK-1.6
2. |2 paznen. 2 paznen.
AHaJIMTUYECKasi TEOMETPUSL.
ABanuTHyecKkas reoMeTpus Ha YK-1.5,
2.1, P 1] 4 4 12 | 20
MJIOCKOCTH. YK-1.6
ABanuThyeckass TeOMETPHUS B YK-1.5,
2.2, P 1| 2 2 4| 8
IIPOCTPAHCTBE. YK-1.6
3. |3 pa3gen. 3 pasnen. Beenenue B
MaTeMaTUYECKUW aHAIN3.




31 BBenenue B MaTeMaTHUECKHUU 6 6 8 20 VYK-1.5,
aHaJIN3 U TEOPHUS TPEJIEIIOB. YK-1.6
4. |4 pasnen. 4 paznen.
Huddepenunansaoe
HCUHCIICHHE.
Huddepennmanproe VK-15
4.1. lucuuciienue (GYHKIUU OJHOM 8 8 10 26 !
o YK-1.6
IEePEMEHHOM.
5. |5 pasnen. 5 pasnen. @yHkuuu
HECKOJIbKUX MEPEMEHHBIX.
51 Teopuss (GyHKIUM HECKOJIBKUX 6 4 82| 182 VYK-1.5,
MEPEMEHHBIX. YK-1.6
6. |6 pa3znen. NHas koHTakTHas
paborta 1 cemectp
YK-1.5,
6.1. |1Inas koHTaKkTHas paboTa 0,8 VK-16
7. |7 paznen. Kontpossb 1 cemectp
YK-1.5,
7.1. |9x3ameH 27 VK-1.6
8. |8 pasnen. 6 pasneun.
HHTerpasibHOE HCUUCIIEHUE.
8.1. |HeonpeneneHHbII HHTETPAT 2 12 8 22 YK-1.5,
- peael Tpait VK-1.6
N . YK-1.5,
8.2. |OnpenenéHHbI HHTETPAT 4 6 8 18 VK-1.6
YK-1.5,
8.3. |HecoOcTBEeHHBIC HHTETPAIIBI. 2 4 4 10 VK-1.6
9 1o paznen. 7 pa3nen
OOBIKHOBEHHBIE
Qg depeHIranbHbIe ypaBHEHUS.
9.1 Juddepenunanbable ypaBHEHUS 2 14 10 2 YK-1.5,
" |1-ro nopsiyka. YK-1.6
92, Jluneitapie auddepeHnrnaibHbe 6 12 92 | 272 YK-1.5,
ypaBHEHUS 2-TO MOPsJIKA. YK-1.6
10. |10 paznen. MHas koHTaKkTHas
pabota 2 cemecTp
WNnas xkontakTHas paborta 2 YK-1.5,
10.1. CeMEeCT)p 08 YK-1.6
1y paznen. Kontpons 2 cemectp
YK-1.5,
11.1.|3auer 4 YK-1.6
12. |12 paznen. 8 paznen. Teopus
BEPOSITHOCTEH.
. YK-1.5,
12.1.|Teopwust BEpOSTHOCTEHA. 20 20 25 65 VK-16
13. |13 pa3nen. 9 paszgenn.
MaremMaTHuecKasi CTaTUCTHKA.
YK-1.5,
13.1.|Maremaruueckast CTAaTUCTHKA. 12 12 27,2 51,2

YK-1.6




14. |14 paznen. MHas koHTaKTHas
pabora 3 cemecTp
YK-1.5,
14.1.|Koncynwranus mo KP 3 0,8 VK-1.6
15 115 pazzaen. Kontpoib 3 cemecTp
YK-1.5,
15.1.|Ok3ameH. 3 27 VK-1.6
5.1. JIexuuu
No | HanmenoBanue pasznena o
. HanmMeHoBaHMe U KpaTKOe COAEPKAHUE JIEKIUI
/1 U TEMBI JIEKITUHA
CucreMbl TMHENHBIX YPaBHEHUM.
. Cucrempl nuHeilHbIX anreOpanueckux ypaBHeHud.  Pemenue CIIAY
1 Jluneitnas anre6pa L
metonoMm Kpamepa, merogom o6patHoil Martpunbl. Pemenue cuctem
JIMHEWHBIX ypaBHeHul MeronoM [aycca. Panr MaTtpuusl.
Bektopnas anre0pa.
Ilonsatne Bekropa. JIuHelHble onepanuuu Hax Bekropamu. JIuHenHas
3aBUCUMOCTh M HE3aBUCUMOCThH BEKTOpOB. basuc. Pa3znoxxenue BekTopa mo
2 Bekropnas anrebpa. |0aszucy. CkanspHOe NpoOHM3BEIECHHE BEKTOPOB M €ro CBOMCTBA. YCIIOBUE
OPTOTOHAJBHOCTH BEKTOPOB. BEKTOpHOE W CMENIaHHOE NPOU3BEACHUS
BEKTOPOB. YCIOBUSl KOJUIMHEAPHOCTH M KOMIUIAHAPHOCTU BEKTOPOB,
F€OMETPUUYECKHUM CMBICI.
[Ipsimas Ha nmockocTH. KpuBbie BTOpOro nopsijika Ha MIOCKOCTH.
JlexkapToBa cHCTEMa KOOpAMHAT Ha IJIOCKOoCcTH. OCHOBHBIE 3aJayd Ha
koopauHatel. lIpsimMas Ha TJIOCKOCTHM: BHIbl YpPaBHEHUW NPsIMOM Ha
AHanuruueckas IJIOCKOCTH, B3aUMHOE PACIIOJIOKEHHE IBYX IPSAMBIX, PACCTOSHUE OT TOUKH J10
3 reoMeTpHusl Ha npsmoi. KpuBble BTOpOro mopsiika Ha IJIOCKOCTH: SJUIMIIC, TumnepOora,
IJIOCKOCTH. napabosia. BbIBOJI KaHOHMYECKOIO ypaBHEHUS, OCHOBHBIE XapaKTEPUCTUKH
kpuBblx. MccnenoBanue ¢Gopmbl JMHUM Mo ux ypaBHeHusAM.  OOmiee
yYpaBHEHHME KpUBBIX BTOpOro mnopsnaka. [IpuBeneHue ypaBHEHHS KpUBOH
BTOPOT'O MOPSAAKA K KAHOHUYECKOMY BUJY.
[InockocTh ¥ psiMasi B IPOCTPAHCTBE.
AHanuthueckas [TnockocTh B MPOCTPAHCTBE U pa3iuyHble (HOPMBI €€ 3aJaHus. YTOI MEXIy
4 reOMETPHS B IJIOCKOCTSIMU. PaccTosiHue OT TOYKHU A0 TIOCKOCTH.
MIPOCTPAHCTBE. [IpsiMast B mpocTpaHCTBE U CHOCOOBI €€ 3aJaHMs. YTOJ MEXAY MPSIMBIMH.
VYron Mexay npsaMou ¥ III0CKOCThIO. PaccTostHue OT TOUKHU 10 MPSIMOM.
OyHK1MS, HenpepbIBHOCTh GyHKIMH. [Ipenen pyHkumu.
[Tonatue QyHKIUMM omHOro aprymenrta. OO0JacTb ONpEAENCHHs, CHOCOOBI
3amanust QyHkiuu. OOpatHas ¢GyHkums. CrnoxHas ¢GyHkuus. OCHOBHbBIE
BBenenue B 3JIeMEHTapHble PYHKIMHU U UX Tpaduku. beckoHeuHO-Manas U GECKOHEYHO
5 |marematuyeckuii ananus [Oonbimast GyHkiuu. Ilpenen ¢ynknun. OCHOBHBIE TEOpPEMBI O Tpeesax.
U Teopus npeaenaoB.  [3ameuartenbHble mpenensl. Yucno e. CpaBHeHHE OECKOHEYHO MallbIX
BEJIMYMH. DKBUBAJICHTHbIE OCCKOHEYHO Majble (YHKIUHM M UX CBOMCTBA.
OcHOBHbBIE BU/Ibl SKBUBAJIEHTHBIX OECKOHEYHO MJIbIX (DYHKIIHH, TPUMEHEHHE
UX K BBIYUCIIEHUIO MTPENIETIOB.
[IponsBognas ¢yaknuu. OcHOBHBIE TeopeMbl audepeHIaTbHOTO
UCYHCIICHUS.
[TpouzBoanas pynkmuu. OnpeneneHue npou3BoaHon. Ee reomerpudeckuii u
Audepenumansroe ¢u3nyeckuif CMbICI. YpaBHEHHE KacaTelbHOM M HOpPMald K KpPUBOM.
6 MCHHUCTICHHC (byHKm:IH CaoiicTBa omnepauuu guddepenunpoanus. [Ipons3BoHbIe AI€eMEHTapHBIX
ONHOM HEPEMCHHOM. | by vyyermis. [Tpon3BoOHAS CIOXKHOMN, OGPATHOIN M TIapaMeTPHUYECKH 3aJaHHOI
¢byuknuii. Jlorapupmuueckoe nuddepenuuposanue. HempepslBHOCT U
Qg QepeHIpyeMOCTb.




Juddepenunan GyHKIUH, €r0 FTeOMETPHUUECKUI CMBICI, CBOWCTBA. OCHOBHBIE
TeopeMbl AuddepeHInanbHOro ucunciaeHus: teopemsl Posuts, Jlarpanxa,
Komm. PackpeiTe  HeompeneneHHocted 1o  mpasuiny  Jlonurasns.
IIponsBonHble M guddepeHMansl BhICIIMX NOpAAKOB. MccnenoBaHnue
GyHKIMH TpU TOMOIIM HPOU3BOIHBIX. MOHOTOHHOCTH M 3KCTPEMYMBI
¢bynkuuu. Heo6xoanMele 1 1O0CTaTOYHBIE YCIOBHSI SKCTpeMyMa. BhImyKkinocTs
u Touku meperuba. AcumnrToTsl rpaduka ¢yHkumu. OOmas cxema
uccieoBaHusl PyHKIMM U IOCTPOEHUs e€ rpaduka.

Teopus ¢pyHkuMN
HECKOJIBKUX
NePEMEHHBIX.

@yHKIUA HECKOJIbKMX IIEpEMEHHBIX. YacTHble MPOU3BOJHBIE M HX
IIPUMCHEHHE.

Oynkiun Heckoabkux nepemenusix (PHIT). O6nacts onpenenenus. Jlnunuu
ypoBHs. Ilpenen ©OHIL. IlpomwsBognsie u auddepenuuansr DOHII.
I'eomeTpuyecknii CMBICT 4aCTHBIX IIPOU3BOAHBIX. IIpon3BOAHAS CIIOXKHON U
HEesBHO 3aJaHHOW (yHkumu. Hopmane u KacarenbHas IIJIOCKOCTh K
nosepxHoctu. [Ipoussoanas no Hanpasienuro @HII u rpagueHt.
ITpousBonnsle u AuddepeHnnans BRICIMX NOpsaKkoB. Teopema o paBeHCTBE
cMellaHHbIX npou3BoAHbIX. JkcTpemyM OHIIL. Haunbonbuiee n HauMmeHblee
3naueHuss @HII B 3amkHyTOl OOnmacTu. YcnoBHBIA sKcTpemyM. Teopema
Jlarpanxa.
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Heonpenenennprit
WHTErpall.

Heonpenenéunpiit uHTErpa.

[lepBooOpa3zHas U HeONpeNeNEHHBIM MHTErpasl: ONpEAeiCHUs] U CBOWCTBA.
3aMeHa MEpEeMEHHOW B HEONPEAENEHHOM HUHTErpase; MHTErpUpPOBAHUE IO
gacTsaMm. VHTerpupoBaHue OCHOBHBIX KJIAcCOB (YHKIMI: HHTETPUPOBAHHE
panmoHanbHbIX JpoOeit. Teopema be3dy. OcHoBHasi Teopema anredpsbl.
PaznoskeHre MHOTOWICHA C BEIIECTBEHHBIMU KO3 PUITMCHTAMH HA JINHEHHBIC
U KBaJpaTHYHble MHOXHUTENU. PasnokeHue paluoOHAIBHBIX JpoOeil Ha
MPOCTEUIIINE, UHTETPUPOBAHUE TPUTOHOMETPUUYECKUX WU UPPALUOHAIBHBIX

GbyHKIHi.

11

OnpenenéHubii
HHTETpaI

OnpeneneHHblil HHTErpail v €ro NPpHIOKEHNUS.

OmpesienieHHBI  UHTETpAl:  OmpejesieHne, cBoiicTBa. HeoOxoaumbie wu
JIOCTaTOYHbIE  yCIOBHMA  HHTerpupyemoctd  ¢yHkuumid. HHrerpan ¢
MEepEMEHHBIM BEPXHUM TpeaesioM u ero auddepenuupoBanue. Dopmyna
Herotona-Jleitonuna. [IpunoxxeHus onpeaenéHHbIX HHTETPajoB: BHIYUCICHNE
ionaiel iockux (uryp, JUIMH AT, 0ObEMOB TeJ BpallleHus U IIomanen
MIOBEPXHOCTEN BpalllCHUSI.
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HecoGcTBeHHBIE
HUHTErpaibl.

Heco6cTBeHHBIE MHTETPAIBI.
HecoOcTtBenHbie nnTerpansl 1-ro u 2-ro poaa. [Ipuznaku cxoaumocTu.
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Huddepenunanbuole
ypaBHeHHU 1-To nmopsiika.

Juddepennnanbabie ypaBHEeHUs -0 MOpsIKa U IPUBOISIIINECS K HUM.
OcHOBHBbIE TOHATHS TEOPUU OOBIKHOBEHHBIX U (HepeHIIMATBbHBIX YpaBHEHUN
(AY). 3apaun, npuBoasiue xk J[Y. O6miee u yactHoe pemenue Y. [lonsarue
ocoboro pemenns Y. Teopema cyriecTBOBaHUS M € IMHCTBEHHOCTH PEIICHUS
3agaun Komm. /1Y ¢ paszngenstommmucs nepemeHubiMu. Onanopoansie Y, u
ypaBHeHUd, npuBoAsue K HuM. Jlunehnsie Y. YpaBHenune bepnysmim.
O6mme nonatuss o 1Y Broporo nopsaka. 3anaya Kommu. JIY |l mopsnka,
JOMYCKAIOIMe NOHMKEHUE MOPSIKA.
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JInneiinbie
nuddepeHnragbHbIe
YpPaBHEHUs 2-T0 MOPAIKA.

Jluneiinsle nuddepeHuanbHble YpaBHEHUS 2-T0 MOPsAKa.

1. JIunennsie /1Y Broporo nopsaka. Coiictsa ux pemenuit. Onnopoansie 1Y
C TIOCTOSHHBIMH Ko3(duimentamu. XapaKTepUCTUUECKOE YpaBHEHHUE.
CrpykTypa 00111ero peuieHus 0JHOPOJHOro ypaBHeHus. CTpykTypa o01ero
pewennst HeoHopoAaHOro Y BTOporo mopsaka. JInHeHHOE HEOTHOPOIHOE
JY ¢ nocTossHHBIMU KO3 GUIIMEHTAMH U CTIeHUAIbHONM PaBOM YacThIO.




2.Meron BaprallMy IPOU3BOJIBHBIX MOCTOSIHHBIX. Y ciioBus Jlarpanxka.
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Teopust BEpOATHOCTEN.

Teopust BepOATHOCTEH.

[Tpeamer Teopun BEpOSTHOCTH. DIeMEHThI KoMOuHaTopuku. [lepecranoBkw,
pa3merienuss U coueranus. CiydaiiHble COOBITHSA, UX KJacCU(pUKALIUA.
Anrebpa coObituii. Kitaccmueckoe W TE€OMETPHUYECKOE OIpE/IeICHUs
BEPOSITHOCTH. OTtHOocuTeNnbHAs 4acToTa MOSIBJICHUS COOBITHS.
CraTtuctudeckas BepOsITHOCTb. [IoHsATHE 00 aKCHOMAaTHYECKOM OTIpeIeIeHUN
BEpPOSITHOCTH. TeopeMa CIOKEHUsSI BEpOSATHOCTEH. YCIOBHAs BEPOSITHOCTH
coObiTuii. He3aBucumele coObiTus. Teopema yMHOXEHHS BEPOSTHOCTEH.
®opmyia nonHo# BeposTHocTU. Dopmyina baiieca. [loBTOpHBIE HCTIBITAHUA.
Hcnbrtanusa bepuymum. @opmyna bepryinu. JlokansHas U UHTErpagbHas
teopeMbl MyaBpa-Jlamnaca. ®opmyna Ilyaccona. CiydaiiHble BETMYUHBI.
JIuckpeTHbIe cirydaiHble BEIMYUHBL. YUCI0BbIE XapaKTEPUCTUKHU CIIy9aiiHBIX
BEJIMYMH, UX CBOMCTBA. 3aKOHBI PACHPEACIICHUS IUCKPETHOW Clly4anHOU
BEJIMYUHBI.
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Maremaruueckas
CTaTUCTHKA.

Marematnyeckasi CTATUCTHKA.

1. llenn u 3amauM MareMaTUYeCKOW CTATUCTUKU. BBIOOPOUYHBINH METO..
Bapuanuonnsiit psa. Ilomuron wacror. ['eHepalibHass COBOKYNHOCTh U
BbIOOpKA. OMIIMPUYECKHE U TEOPETUYECKUE YacTOThl. OMIUpUYECKas
GbyHKIMS pacnpeeneHnus BEpOSITHOCTEH.

2. CratucTu4ecKkue OLEHKU TapaMeTpOB paclpeaesieHusl.

3. [IpoBepka cratuctuueckux runores. OmuOKN NEepBOro U BTOPOrO Poja.
Kpurepuu corna-cus Ilupcona, Koamoroposa.

5.2. IlpakTudeckue 3aHsITHs

HaumeHnoBanue pasaciia

rJ[\/ril U TEMBI PAKTHYECKUX HaumenoBanue u coaepkanue NpakTUYECKUX 3aHATUN
3aHATUU
MaTtpuusl 1 onpeneauTen.
Ornpenenuren BTOPOTO W TPETHETO MOPSIKA M UX CBOMCTBA. MHUHOPHI U
1 Jluneiinas anrebpa  |anreOpandeckue JIONOJHEHMS DJIEMEHTOB ompeaenurens. Pasnoxenue
ONpPENEIUTENS MO0 IEMEHTaM psaa. Marpuubl, IeHCTBHs HAJl MaTpHUIAMHU.
OOpatHas matpua.
Pewienue cucrem JIMHENHBIX YPAaBHEHUN.
CucreMbl nuHEHHBIX anreOpanueckux ypaBHeHud.  Pemenune CJIAY
1 Jluneiinas anrebpa  [Meromom Kpamepa, mertomom oOpatHoi Matpuubl. Pemenue cucrem
JUHENHBIX ypaBHeHMII MeTtonoMm [‘aycca. Panr marpunel. 3akperuieHue
IIPaKTUYECKUX HABBIKOB 110 COOTBETCTBYIOILEH TEME.
BekropHas anrebpa.
ITonsiTne o ckanspe u BekTope. [Ipoeknns BeKTOpa Ha OCb U €€ CBOMCTBA.
2 BekropHast anredpa.  |CkanspHoe NpoM3BeleHHE BEKTOPOB M €ro CBOICTBA. BekTopHoe
IIPOU3BEJICHNE BEKTOPOB U €r0 CBOMCTBA.
AHaTATHYECKAS [IpsiMast Ha IIOCKOCTH. Dyuuric, TunepOosIa u mapadosa.
3 reoMeTpHs Ha Paznuunble ypaBHeHust mnpsimoi. IlpuBeneHue KpuBoW 2-ro MOpsiaKa K
IIJIOCKOCTH. KAaHOHMYECKOMY BULY.
AHanutuueckas [Tinockocte u nmpsaMas B IPpOCTPAHCTBE.
4 reoOMETpHS B YpaBHEHHE IUIOCKOCTH. YPaBHEHMs IPsAIMOM B IPOCTpaHCTBE. B3aumHoe
IIPOCTPAHCTBE. pPacnoIOKEHUE IPSIMOM U TNTOCKOCTH.
Paznuunble MeTOABI BBIYMCICHMS IMpenesnoB. HempepblBHOCTH (yHKIMH,
Baenenne B TOYKH pa3phiBa.
5 |MaTtematuyeckuil aHaIU3

H TCOpH: IMPEACIIOB.

Mertoap! BeuucieHus npeaenos. [IpuMeneHne 3KBUBAIEHTHBIX 0€CKOHEYHO
manbix. HempepeiBHOCTE QyHKIINM B Touke. MccnenoBanue




TOYEK pa3pbiBa GYHKIINH.

Huddepenunansuoe
UCYHCIIEHNE QYHKIUN
OJIHOM IIEPEMEHHOM.

Texnuka nuddepenupoBanns. [[puMmeHeHne TPOU3BOIHON K HCCIICOBAHUIO
GyHKIHH.

Brrunciienne npou3BoIHON. YpaBHEHUE KacaTeIbHOM U HOPMaJIM K KPHUBOM.
HenpepeiBHOCT,  QyHKIHH. MccnenoBanue QyHKOMH TIpU  TOMOIIH
MPOU3BOIHOM.

3akpernieHue NPaKTHYECKUX HABBIKOB [0 COOTBETCTBYIOIIEH TEME.

Teopus pyHKIIUN
HECKOJIBKUX
IEPEMCHHBIX.

YacTHble IPOU3BOJHBIE U UX IPUMEHEHHUE.
3akpernieHue NPaKTUYECKUX HaBBIKOB 110 COOTBETCTBYIOILEH TEME.

10

Heonpenenennsiii
WUHTErpall.

WuTerpupoBanre OCHOBHBIX KJIaccoB (QYHKIUH.

MeTtoast unTerpupoBanus. Tabnuma uarerpanos. [logsenenne GpyHkumuu mosu
3Hak guddepennuana. VHTerpupoBaHne TPUTOHOMETPHUYECKHUX (DYHKIIHA.
WNuTterpupoBanne mo dacTsM. VIHTErpupoBaHHE palMOHATBHBIX JIPOOCH.
3amMeHa NEpPEeMEHHBIX I HHTETpalioB, COAEPMNKALIUX HPPaALMOHAIBHbBIE

¢byHKIMN.

11

OrnpenenéHubiit
UHTETpal

Haxoxnenue ux
MPUITOKEHUS.

3aKp€HH€HI/Ie MPAKTUYCCKUX HABBIKOB I10 COOTBGTCTBYIOMCﬁ TEMCE.

OIpPCaACIICHHBIX HHTCIpaIoB u reoOMCTPHUICCKUC

12

HecobGcTBeHHBIE
WHTETPAJIBL.

Heco6cTBeHHBIE MHTErPAIBI.
Boruncnenue HecoOCTBEHHBIX HHTErpanoB. McciienoBanye Ha CXOAUMOCTb.

13

Huddepennnanpunie
ypaBHEHHsI 1-TO mopsiaka.

KomrmuiekcHbie unca.

KomruiekcHbie uncina u aeictBust Haq HUMUA. ConpspKEHHBIE KOMITJICKCHBIC
qHca. ['eomerpuueckoe  HM300pakeHUE KOMILIEKCHOT'O qHCIa.
AnreOpandeckasi, TPUTOHOMETpPUYECKass ©  IOKaszareiabHas  (QOpMbI
KoMIUIeKkcHoro yncna. @opmynsl MyaBpa u Diinepa. Bo3BeneHnue B cTeneHp u
W3BJICYCHHE KOPHS M3 KOMIUIEKCHOTO YHCIIA.

13

Huddepennunanbuble
ypaBHEHHUs 1-TO nopsiika.

Pemenue nuddepeHnumanbHbIX ypaBHEHUH 1-TO mopsaka W JOIMYCKAOLIUX
IIOHM)KEHUE TIOPSAKa.

JuddepeHnnanbible ypaBHEHUS MEPBOrO MOpSAKAa C pa3leaioIUMUCS
IIEPEMEHHBIMH, OAHOPOJHBIE, INHENHBIE U ypaBHEHUS bepHymn.
JuddepeHunanbable  ypaBHEHMsI BTOPOTO  MMOPSAJKA,  JIOMYCKAaoIue
MIOHMKEHHUE nopsaka. 3agada Kommn.

14

JInnelinpie
muddepeHranbHbIe
ypaBHEHHUS 2-TO MOpsIIKa.

JIuneiinsle nuddepeHuanbHble YpaBHEHUS 2-T0 MOPsAKa.
3aKperieHUE HaBBIKOB PELLIEHUS 3a7a4 10 COOTBETCTBYIOLIEH TEME.

17

Teopus BeposATHOCTEN.

Teopus BEposATHOCTEN.

[IpenmMer Teopun BEepOSTHOCTU. DIIeMEHThl KOMOMHaTOpuKHU. [lepecTaHOBKH,
pasmemnieHust u coderaHus. CiyyaifHble COOBITHS, HX KIaCCU(PHUKAIHSL.
Anrebpa cobObiTuii. Kilaccuueckoe ©  reoMeTpUyecKoe —OmpeiesieHus
BepOSATHOCTH. OTHOCUTENbHAs YaCTOTAa MOSABJICHUS COOBITUS. CTaTHCTHUECKAs
BEpOATHOCTh. [loHATHE 00 aKCHOMATHYECKOM OIpENEIeHUH BEPOSTHOCTH.
Teopema cioxeHuss BepoATHOCTEH. VYCIOBHas BEpPOATHOCTh COOBITHH.
HezaBucumpie coOwbiTHs. Teopema yMHOXKEHHS BeposiTHOCTed. Dopmyra
nonHou  BepoATHoctu. Popmyna baiieca. IloBTOpHBIE — HCIBITAHUS.
Ucnbitanusa beprymnu. @opmyna beprymn. JlokanbHas W HMHTErpasbHAS
TeopeMbl Myaspa-Jlarutaca. @opmyna Ilyaccona. CiydaiiHble BEIMUYUHBL.
JIuckpeTHbIe CilydaiiHble BEJIMYMHBI. UNCIOBBIE XapaKTEPUCTUKH CITyIalHBIX
BEJIMYMH, UX CBOMCTBA. 3aKOHBI DPAcIpeAeseHUs] JUCKPETHOM CciydailHON
BEJINYMHBI.

18

MareMmaTudeckas

MareMaTuuecKkas CTaTUCTHKA.




CTaTUCTHKA.

[lepBuynas cratucTuyeckass o00pabOTKa HKCHEPUMEHTANbHBIX JAHHBIX.
CocraBieHue BapHallMOHHOrO psna. ['pynnupoBka naHHbIX. HaxoxneHue
YU CJIOBBIX XapaKTCPUCTHK. HOCTpOGHI/Ie TUCTOTpPaMMBI. Anammnz MOJIYYCHHBIX
pe3yJIbTaToB.

Pemrenue 3a1au MaTeMaTUYECKOM CTATUCTUKH.

5.3. CamocrosTenpHas paboTa o

OyJaromuxcs

Ne | HaumeHoBanue paznena N
ConepxaHue caMOCTOSATEIHLHONU PabOTHI
/11 | JIUCHMILIMHBI M TEMBI
Jluneiinas anreOpa
1 Jluneiinas anrebpa  |[loaroroska u BemonHenue tecra no "JIuneinoii anrebpe”.
3akperuieHuEe HaBbIKOB PEIICHUS 3a]1a4 110 COOTBETCTBYIOLIEH TEME.
5 B 5 BekTopsl. 1eiicTBUS C HUMU.
CKTOpHAi areopa. IloaroToBka M BEIIIOJIHEHUE TECTA.
AHanuTH4YecKkas [Ipsimast 1 kpuBbIE 2-T0 TOPSAKA.
3 reoMeTpus Ha 3akpernsieHue HaBBIKOB pEIIEHUs 3aJlad 10 COOTBETCTBYIOIICH TeMe.
IUIOCKOCTH. [ToaroroBka K TECTY U €ro BBIIIOJIHEHUE.
AHanmuTuyeckas [InockocTh U TipsiMasi B IPOCTPAHCTBE.
4 reoMeTpusi B 3akpernieHue HaBBIKOB pelleHus 3a1a4. Pemenne tecra.
MPOCTPAHCTBE.
Baesienne b Brruucnenue npenenoB v uccienoBanue (GyHKIIMU Ha HEMPEPHIBHOCTD.
N [ToaroroBka K TECTY U €ro BBHIIIOJTHEHHE.
5 |maremMaTHYeCKUN aHAIU3
U TEOpHS MPEJIEIIOB.
HuddepennmnansHoe |Bpruucienne npou3BoJHOM.
6 ncuucnenue GpyHkiuu |[1oAroToBKa K TECTUPOBAHUIO U €T0 BBIIOJHEHUE.
OJIHOY IEPEMEHHOI.
Teopust pyHKIIUN OYHKIIUNA HECKOJBKHUX MEPEMEHHBIX.
7 HECKOJIBKUX IloarotroBka 1 BBIOJIHEHUIO TECTA.
MIePEMEHHBIX.
10 HeomnpeneneHnsii TexHUKa HUHTErPUPOBAHHUS.
MHTErpall. [ToaroroBka u BBIOTHEHUE TECTA IO COOTBETCTBYIOIIEH TEME.
11 OnpenenéHublit OnpenenéHHbIi UHTErPal U €ro MPUIOKEHUS.
UHTErpa IloaroToBka M BEIIIOJHECHUE TECTA.
12 HecoOcTBeHHBIE HecoOcTBeHHbIE HHTETPATHI.
UHTETPAJIBL. IloaroToBka M BEIIIOJHECHUE TECTA.
TInddepeHimanbHbe KoMmnekcHble uncia.
13 PCHIL IloaroroBka 1 BBIIOJHEHHE TECTA.
ypaBHeHus 1-ro nopsaka.
nddepeHnuaIbabIC ypaBHEHUS 1-T0 mopsiaka U 2-TO MOPSIAKOB.
Huddepenunanbabie Hudppep yp p p
13 [ToaroroBka k TecTUpoBaHui0. BeImonHEeHNE TecTa.
ypaBHeHus 1-ro nopsaka.
TnHeiiHbie Jluneitnpie nuddepeHmanbHble ypaBHEHHS 2-TO TOPSAKA.
[ToaroroBka k TecTUpOBaHUIO. BrInoiHEHUE TecTa.
14 nuddepeHnnaIbHbIe
ypaBHEHUs 2-TO MOpsIKA.
17 | T . |Teopus BeposiTHOCTEMN
COpHA BEPOATHOCTCH. |17, 1roroBKa K KOHTPOJIBHOM paboTe U TeCTy.
18 MaTtemaTnueckas MatemMmatnyeckast CTATUCTHKA.
CTATUCTHKA. BrinonHenne MHANBUYaTbHOTO PACUETHOTO 3a/1aHMUS.




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

1. PabGouas mporpamma 1o MaTeMaTuke.

2. Meronuyeckue yka3aHHsl IO TOJATOTOBKE K CEMHUHApPCKUM 3aHATHSM M 10 OpraHu3aluu
CaMOCTOSITENTbHON pabOThI 00yYAIOIIKUXCSI [0 MAaTeMaTHKE:

-Kapamsn A.A., [IpokodreBa C.M. AHamuTuyeckas reoMeTpHs Ha IJIOCKOCTH. YueOHOe Io-colue.
CIIoTACY, 2012 1.

-Kapaxkaswsin C.A, ConobeBa O.B. Ilpenen u HenmpepbIBHOCTh (PYHKITMH OHOTO apryMeHTa. YueOHoe
nocooue. CII6I'ACY, 2013r.

-Kapakaszesin C.A., ComoBeéBa O.B, Ilak D.E. JuddepennuanpHoe ucuucieHue (GyHKIHH OTHOU
nepeMeHHoil. Yue6Hoe nmocobue. CII6I'ACY, 2015 r.

-Canmmze H. B., fAxynuna I'. B. [QuddepenumnanbHoe ucumcieHne B ciaydae (YHKIHH OIHOU
NepeMeHHoI: yueOHoe mocobue/ - M-Bo oOpa3oBanus u Hayku PO,

CIIG.: CIIGI'ACY, 2015. - 97c.

-NBoukuna H.M., Kne6anoB JI.b., Mopozosa JI. E. OyHKIIMM HECKOJIBKUX apryMEeHTOB. Y4eOHOE
nocobue. CITOI'ACY, 2000 r.

-baganuna JILA., Cpanuaze H.B., TpeckynoB A.JI., fAxynuna ['.B. JlonmoiHuTENbHBIE TJIaBbI
MaTEeMaTHYeCKOro aHalu3a. YpaBHEHHUsS MaTeMaTudeckod ¢usuku:ydyebnoe mocodbue / CIIGI'ACY. — CII6.,
2017. - 185 c.

-CmupnoBa B.b., Mopo3zosa JI.E., Heonpenenennsii uarerpan. Yue6noe nocodue. CIIGIACY, 2010

-Mopozosa JI. E., CmupHoBa B. b. Onpenenennsiii unterpain. Yueonoe nocooue. CIIOGIACY, 2011r.

-CmupHoBa B.B., Mopososa JLE., luddepenunansupie ypaBHenus, YueoHoe nmocodbue. CIIGI'ACY,
2011 r.

-Konosanosa JI.B. Jluddepennunansapie ypaBHEHHS U UX MPHIIOKEHHUS B TEXHUKE : ydeOHOe Tocobue /
Konogainoga JI.B.. — Cankr-IlerepOypr : CII6BI'ACY, 2015.

-9/ c.

-bananuna JI.A. Teopus BeposTHOCTEH 1 MaTemaTuyeckas craTUCTUKa: yueb. mocobue / JI.A. bananuna,
H.B. YTtuna; CII6I'ACY. — CII6., 2018. — 218c.

-bammvaxosa 1. b., Kopabnesa U. U., Ilpacuuxosa C. C. Teopus BeposTHocTell. YueOHoe nmocodue. —
CII6.: CII6BI'ACY, 2016. - 107 c.

-bammakosa M. b. MaremaTtnueckas ctatuctuka : yuyebHoe mocobue / U. b. bammakosa, 1. U.
Kopa6nesa, C. C. [IpacaukoBa ; M-Bo oO6pa3oBanusi u Hayku Poc.

®eneparun, C.-IlerepO. roc. apxurektyp.-ctpout. yH-T. - CIIO. : [6. u.], 2017. - 68 c.

3. [lepedyeHsr BOPOCOB MPOMEKYTOUHON aTTECTAIUH.

4. Metonnyeckoe obecriedeHre TUCIUILUIMHEI B Cpe/ie JUCTAHIIMOHHOTO 00y4YeHUS Moodle:
https://moodle.spbgasu.ru/enrol/index.php?id=1501
https://moodle.spbgasu.ru/enrol/index.php?id=291
https://moodle.spbgasu.ru/course/view.php?id=971
https://moodle.spbgasu.ru/course/view.php?id=2598
https://moodle.spbgasu.ru/mod/folder/view.php?id=97799
https://moodle.spbgasu.ru/mod/page/view.php?id=46732
https://moodle.spbgasu.ru/mod/folder/view.php?id=46772

7. OueHoOYHbIe MaTepHAJbl JAJsl NPOBeAEeHUS TEKYUIEro KOHTPOJIsI yCIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTalMu 00y4aromMXCcs Mo JUCUUILIHHE (MOTYJII0)



7.1. IlepeuyeHb KOMIETEHITUH C YKa3aHUEM 3TaroB UX GOPMHUPOBAHUS B TIPOIECCE OCBOCHUS AUCITUTLTHHBI

Kox n HaumeHoBaHue

No KonTponupyemebie pa3iesibl JUCHUTUIMHBI HHJIMKATOpa KOHTPOIHPYEMOii Bup onienounoro
n/m (Momynis) cpelcTBa
KOMIICTCHIHH
1 |JIuneitnas anre6pa YK-1.5, YK-1.6 iﬁ(T)Bepquaﬂ pabora,
2 |BekropHas anreoOpa. YK-1.5, VK-1.6 [TpoBepounas padora.
3 |AHanutnyeckas reoMeTpus Ha INIOCKOCTH. YK-1.5, YK-1.6 i}ZC;Bep ounas  pabora,
4 [AnanuTHyYeckas TeOMETPUS B MPOCTPAHCTBE. YK-1.5, YK-1.6 iﬁ(T)Bepquaﬂ pabora,
5 BBenenue B MareMaTHMYeCKMM aHauu3 M VK-15 VK-1.6 [TpoBepounast  paborta,
TEOPUS NIPEIEIIOB. T ' TECTUPOBAHHUE.
6 HubdepeHnnanbHoe ucuuciaeHue (QyHKIUN VK-1.5. VK-1.6 Kontponbnast ~ pabora,
OJIHOM ITIEPEMEHHOIA. 7 ' TECTUPOBAHHUE.
7 |Teopust pyHKINN HECKOJIBKUX EPEMEHHBIX. YK-1.5, YK-1.6 Iposepounas  padora,
TECTUPOBAHUE.
8 |Wunas xoHTaKkTHas paboTa YK-1.5, VK-1.6
9 |9Ok3amen VYK-1.5, YK-1.6
KonrponpHas pabora mo
10 |HeompeneneHHbIi UHTErpal. YK-1.5, YK-1.6 teme "HeonpeneneHHbI
uHTerpan".
11 |OnpenenéHHblii HHTETpA YK-1.5, YK-1.6 ?g:TBepquaﬂ pabora.
12 |HecoOcTBeHHBIE HHTETPAIIBI. YK-1.5, YK-1.6 Iposepounas — padora,
TECTUPOBAHUE.
13 E(I)/I]i(ile{geHunaanme YpaBHEHUS I-ro VK-1.5, VK-1.6
14 Jluneitnple nuddepeHuanbHbIE  YpaBHEHUS VK-1.5. VK-1.6 [IpoBepounass  paborta.
2-T0 TOPSIAKA. 7 ' TecTupoBaHue.
15 |WHas koHTakTHas pabora 2 ceMecTp VYK-1.5, YK-1.6
16 |3auer VK-1.5, YK-1.6
17 |Teopus BepOSTHOCTEM. VK-1.5, YK-1.6 KonrtpomnsHas pabora.
18 [Maremarnyeckasi CTaTUCTHKA. VK-1.5, YK-1.6 Tecr.
19 |Koncynbranus no KP VK-1.5, YK-1.6
20 |Dx3ameH. VK-1.5, YK-1.6




7.2. TunoBsle KOHTPOJIbHBIE 3a1aHUS WM UHBIE MAaTEPUAJIbl TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH, HEOOXOAUMBIE
JUIs1 OLICHKH 3HaHUH, YMEHUH U HaBBIKOB M (MJIN) OIBITA MPO()ECCHOHAILHON IEATEIbHOCTH, XapaKTepU3YIOIIUX
3Tansl HOpMUPOBAHMS KOMIETEHIUH B IPOLIECCE OCBOCHUS AUCHUTIINHBI

@OH/ OIICHOYHBIX CPEACTB MO AMcUUIUIMHE npuBenéH B [Ipmioxkenusx 1 u 2 k paboueil mporpamme
JUCLUIUIMHBL U CIYXHT AJIS IPOBEPKU CPOPCUPOBAHHOCTH MHAMKATOpPA JOCTUXKEHUs KomnereHuui YK- 2.1,

YK-2.3, VK-2.4.

http://www.spbgasu.ru/Universitet/Biblioteka/Informacionnye_resursy/)
https://moodle.spbgasu.ru/enrol/index.php?id=1501
https://moodle.spbgasu.ru/enrol/index.php?id=291
https://moodle.spbgasu.ru/course/view.php?id=971
https://moodle.spbgasu.ru/course/view.php?id=2598
https://moodle.spbgasu.ru/mod/folder/view.php?id=97799
https://moodle.spbgasu.ru/mod/page/view.php?id=46732
https://moodle.spbgasu.ru/mod/folder/view.php?id=46772

7.3. Cucrema OLEHHBAHUS PE3yJIbTATOB OOYYCHHUS IO JUCHHUILTMHE (MOIYJIO) MPH IPOBEIECHUH TEKYILEro

KOHTPOJIA yCIICBACMOCTH

O11eHKa «OTIMYHO
(3auTeHO)

3HaHMSL:

- CUCTEMaTU3UPOBaHHbIE, TTIyOOKHE U MOJIHBIE 3HAHU 110 BCEM pazjiesiaM
JUCLIUIIMHBL, @ TAKXKE 10 OCHOBHBIM BOIIPOCAaM, BBIXOJSIIMM 3a IPEAEIIbl
y4eOHOI1 TporpamMmsl;

- TOUHOE HUCII0JIb30BaHHE HAyYHON TEPMUHOJIOTUHU, CHCTEMAaTHYECKH ITPAMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITyOOKOE€ YCBOEHUE OCHOBHOMW U JIONOJIHUTENIBHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOH paboueil mporpaMMoii o JUCHHUIUIHHE (MOYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLUEMIHUAX U HAIIPABJIECHUAX TUCLIUILINHBI
Y 1aBaTh UM KPUTHUYECKYIO OLICHKY, UCIIOJIb3Ys HAYYHbIE JTOCTHKEHUS IPYTUX
JUCIUIINH

HaBBIKU:

- BBICOKHI YpOBEHb c()OpMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTEHIHIA;

- BJIaICET HaBbIKAMU CAMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CIIOKHbIE MPOOIEMBbI U
HECTaHIapTHBIE CUTYalUH;

- IPUMEHSIET TEOPETUUECKHIE 3HAHUSI JIIsl BBIOOpA METOAMKH BBIITOJIHEHUS
3aJaHui;

- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- Oe3ymnpeyHo BiIajieeT UHCTPYMEHTAapHeM y4yeOHOM TUCIUIUIMHBL, YMEHHE €ro

3¢ (HEeKTUBHO UCTIOIb30BaTh B IOCTAHOBKE HAYYHBIX M MPAKTUUYECKHUX 33]aY;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHIATUSX, AKTUBHO YUYaCTBYET B

v v
TAYVOIIADI IV OGO A TaNIIIay  DITCOTAIITE XSINADOTIT IO TYATT IIOTIATIIOIIIIG DO TTOTITIATT




Onenka «xopouo»
(3a4TeHO)

3HAHUSA:

- IOCTaTOYHO MOJIHBIE U CHCTEMaTU3UPOBAHHBIE 3HAHU 110 JUCLIUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTIINHE (MOTYITIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLIENIUAX U HAIIPABICHUAX
JUCLUIUIMHBI U JJaBaTh UM KPUTUYECKYIO OLICHKY;

- HCIIOJIb3YEeT HAYYHYIO TEPMHUHOJIOTHUIO, JIMHIBUCTUYECKU U JIOTHYECKU
IIPABUJIBHO M3J1araeT OTBETHI Ha BONPOCHI, YMEET J1eJ1aTh 0O0CHOBAaHHBIE BHIBO/IBI;
- BJIaZICET UHCTPYMEHTApUEM IO JUCLUIUINHE, YMEHHUE €0 UCII0Ib30BaTh B
IIOCTAHOBKE U PEIIEHUU HAYYHBIX U IPOHECCHOHATBHBIX 33a4

HaBBIKU!

- CaMOCTOATeNbHas paboTa Ha IPAKTUYECKUX 3aHATUAX, yUaCTUE B IPYIIOBBIX
00CYXJIeHUSIX, BBICOKHI YPOBEHBb KYJIbTYPHI HCIIOIHEHHS 3aJaHHIA;

- CpeJHUH ypoBEeHb COPMHUPOBAHHOCTH 3a5BJICHHBIX B pabouell mporpaMmme
KOMIICTEHITHIA;

- 6e3 3aTpyIHEeHU BBIOMpPAET CTaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;
- 000CHOBBIBAET XOJ1 PEUICHHUS 3a1a4 0e3 3aTpyIHEeHUH

Ouenka
«YIAOBIIETBOPUTEIIHHO
(3a4TeHO)

3HAHHUS:

- I0CTAaTOYHBIA MUHUMAaIbLHBIHA 00bEM 3HAHHH 10 JUCIUILIMHE;

- YCBOGHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBAHHOK paboueii mporpaMmoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTHH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCNIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
omubOoK

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIETIUAX U HAPABJIECHUAX 10
JUCLUIUIMHE U J]JaBaTh UM OLICHKY;

- BIIQJICET MHCTPYMEHTapUeM y4eOHON JUCIHUILINHBI, YMEHUE €T0 HCII0JIb30BaTh B
PELLIEHUH TUIIOBBIX 3a]1a4;

- YMEET MO/ pyKOBOJICTBOM IPEINOIABATENS PeIIaTh CTAHIAPTHBIC 3a4a4K
HaBBIKU:

- paboTa 1oj; pyKOBOJICTBOM IPEMOIaBaTeNsl Ha MPAKTUUECKUX 3aHATHSX,
JIONYCTUMBIN YPOBEHB KYJIbTYPbI UCIIOJTHEHUS 3a1aHUM;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMHUPOBAHHOCTHU 3asIBJIEHHBIX B
paboueii mporpaMMe KOMIETEHITHIH;

- UCTIBITBIBAET 3aTPYAHECHHS TIPU OOOCHOBAHHUH JITOPUTMA BHITIOJIHEHUS 3aJaHUN

Onenka
«HEYJIOBJIETBOPUTEIHHO
(He 3auTeHO)

3HAHUSA:

- (hparMeHTapHbIE 3HAHUSA 10 AUCLUIINHE;

- OTKa3 OT OTBETA (BBINOJHEHUS TUCbMEHHON paboThI);

- 3HaHUE OT/IeJbHBIX UCTOUHUKOB, PEKOMEH0BAaHHBIX padoueil mporpamMmoit mo
JTUCLUILINHE;

YMEHHUSL:

- HE yMEEeT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaIM4Ke rpyObIX OMIMOOK

HaBBIKU:

- HU3KUHM YPOBEHb KYJIbTYPbl UCIIOJHEHUS 3aJaHUM;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON PabOTHI;

- HE MOXET 00OCHOBATH AJITOPUTM BBIITOJIHEHHSI 3aJaHUN

7.4. TeopeTtudecknue BOIPOCHI W IMPAKTHYECKHE 3aaHUs JUIsl NMPOBEICHUS IPOMEXYTOYHOW aTTECTAllUH
00y4aroImuxcsi, HeOOXOAUMBIC JUIS OICHKM 3HAHWW, YMEHHH M HABBIKOB M (MJIM) OMbITa MPO(HECCHOHATLHOU
NEATETLHOCTH, XapaKTepHU3yIOIMX JTambl  (OPMUPOBAHUS KOMIETEHIMA B  IPOIECCE OCBOCHHS
00pa3oBaTeNLHON IPOTPAMMEL




7.4.1. TeopeTndeckre BOIPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTeCcTaIlli 00yJaroIIuXCsI
Teoperndeckne BOPOCH A TPOBEICHHUS IPOMEXYTOYHOM aTTeCTalny 00yJaroInXCs
Ok3ameH B 1-oM cemectpe (YCTHO)

1 cemectp

1. Marpuipl. [eiicTBus ¢ HUMMU.

2. Onpenenureny KBaapaTHbIX MaTtpuil. CBOMCTBA.

3. MuHopsI 1 anredbpanyeckue 1ononHeHus. Teopema pa3inokeHus onpenenuTens N-ro mopsaKa yepes3
cymmy ompeaenurenei (N-1)-ro mopsaka.

4. Penienue cucTeM JIMHEUHBIX ypaBHeHUM MeTo10M Kpamepa.

5. Pemienue cucreM JTMHEHHBIX YpaBHEHUH METOJOM OOpaTHON MaTPHIIBI.

6. DneMeHTapHbIe peoOpa3zoBanus. Panr marpuiel. Meton ["aycca asist penieHust CHCTEMBbI JIMHEHHBIX
ypaBHeHui. Teopema Kponekepa-Kanemnu, ee cineactpus.

7. BekTtopbl. [IeHCTBHS ¢ HUMHU: YMHOXXEHHE BEKTOpa Ha YHUCIIO, CyMMa M DPa3HOCTb BEKTOPOB.
Hamnpagnstomume kocunycel. [Ipoeknus BekTopa Ha OCb.

8. JIuneitHas 3aBUCUMOCTb BEKTOPOB. TeopeMbl 0 TMHENHO 3aBUCUMBIX BEKTOpax. basuc nmpocrpaHcrsa.
OpuenTanust IpoCTPaHCTBA.

9. CkansipHOE TIpOM3BEICHUE ABYX BeKTOpoB. CBOICTBa. BhIurcieHUe B KOOpAUHATHOM popme.

10. BektopHoe mnpousBeneHUEe ABYX BeKTOpoB. CBoiicTBa. Brlumcienue B koopauHaTHOU (opme.
I'eomeTprueckuil cMbICT MOAYJSl BEKTOPHOTO POU3BEICHHUS.

11. Cmemannoe mpousBeneHue Tpex BeKTopoB. CBoiicTBa. Brrumcienwe B KOOpAMHATHOH (opme.
I'eomeTprueckuii CMbICIT MOJYJISl CMEILIAHHOTO POU3BEACHUS.

12. Cuctembl KOOPAMHAT HA IJIOCKOCTH: IEKAPTOBBI U MOJIIPHBIE KOOPAUHATHL. VX CBA3B.

13. Ilpsimas Ha TIUJIOCKOCTH: OOIlee, KAHOHMYECKOE YpaBHEHHWE U YpaBHEHHE C YIJIOBBIM
koa¢dunmenToMm. BzanmHoe pacronoxenue AByX NpSAMbIX Ha TUIOCKOCTH. PaccTossHME OT TOYKH 10 MPSIMOH.

14. Dnnunc. @oKychl, SKCLHEHTPUCUTET U AUPEKTPUCHI AILIUIICA.

15. T'unep6ona. ®oKychl, AUPEKTPUCHI U ACUMIITOTHI THIIEPOOJIBI.

16. [Tapabona. ®okyc u qupexTpuca napadobl.

17. IInockocTh B mpocTpaHcTBe. Tpu Buaa ypaBHEHHH (oOmiee, «B OTpe3Kax», 4epe3 TPU TOUKH).
B3anmHoe pacnonoxkeHue AByX MIOCKOCTEN. PaccTosiHUE OT TOUYKHU 10 TIIOCKOCTH.

18. Ilpsmas B mpocTpaHcTBe. Tpu BHJa ypaBHEHMH (KaHOHMYECKHeE, MapamMeTpUyeckue, B BHJIE
nepeceveHus IByX miockocteit). [lepexon oT ogHoro 3a7anus NpsiMoii K ApyroMmy. BzanmHoe pacmnosiokeHue
JBYX NPSMBIX B IPOCTPAHCTBE.

19. ®ynkuusa. Onpenenenne. XapakTepUCTUKU PYHKIMU. DJIE€MEHTapHbIe (QYHKIUY.

20. IocnenoBatenpHOCTD. [Ipenen mociaenoBarenbHOCTH. beckoHeuyHO Masbie 1 OECKOHEYHO OOJIbIINe
nocienoBaTrenbHOCTH. CBOMCTBA (CBSA3b MEX 1y OECKOHEUHO Masioil 1 6eCKOHEYHO 0010, cyMMa O€CKOHEYHO
MaJIbIX, TPOU3BECHNE OECKOHEYHO MAJIBIX, TPOU3BEIEHNE OECKOHEYHO MaJION Ha OTPAHHUYECHHYIO).

21. llpemen  mnocnenoBarenpHOCcTH.  Omnpenenenne. OCHOBHBIE  TEOpEMBI O  IpeAenax
MIOCJIEI0BATEIBHOCTH.

22. Ilpenen nocnenoBarenbHocTU. Onpenenenue. CroiicTa (4 mT.).

23. Bropoii 3amevartenbHbie TIpeies U ero ciaeactBus. CieacTBus.

24. Tlpenen ¢pyukuuu. Onpenenenus. OCHOBHbBIE TEOPEMBI.

25. Ilpenen ¢pynkuuu. Onpenenenusi. CBoicTBa.

26. [1epBbIil 3aMeuaTeNbHBIN MPEIET U €0 CIEACTBHUS.

27. CpaBHeHHs OeCKOHEYHO MalbIXx U OeckoHeyHO Oonbiiux. Omnpenenenus. TaOnuna
SKBHUBAJIEHTHOCTEH.

28. HenpepblBHOCTh (YHKIIMM B TOYKE M Ha MHTepBaine. Omnpenenenus. TeopemMbl 0 HENPEPbIBHBIX
GbyHKIUAX.

29. Touku pa3pbiBa QYHKINH, UX KIacCU(UKAIIHSL.

30. IlpousBoaHas ¢pynkuuu. Onpenenenue. CBs3b MeXAY TUPHEPEHITUPYEMOCTbIO U HEPEPHIBHOCTHIO
¢byukuu. CoiicTsa.

31. 'eomeTpuueckuii, MeXaHUUECKUH U (PU3NYECKUIA CMBICIBI TPOU3BOIHON. Y paBHEHUE KacaTeabHOM
1 HOPMAaJIA K KPUBO.



32. IIpousBOAHBIC CIOKHOM, OOpaTHOW U HEIBHO-3aJaHHOU (PYHKITHH.

33. IIpon3BoAHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMA, MX BBIBOI.

34. luddepennman ¢pynknuu. Onpenenenue. Coiicta. [Ipumenenue.

35. Teopema Poins. I'eomerpuueckas HHTEpIIpETaLUs.

36. Teopema Jlarpanxa. ['eomeTprueckas HHTEpIpETALIUSL.

37. Teopema Komu.

38. [IpaBuo Jlonurais 1 BBIYUCICHUS TTPEIEIIOB.

39. IlpousBoansie U muddepeHransl BeIcMX nopsaakoB. @opmymna Teinmopa OcTaTouHBId WieH
dhopmynsr Telmopa.

40. Bospacranue u yObiBaHUE (YHKIIMHM OJHOW mepeMeHHo#. HeobxoauMoe u T0CTaTOYHOE YCIOBHE
MOHOTOHHOCTH (pYHKIIMH Ha OTPE3KE.

41. Dkcrpemym Qynkmun. Omnpenencane. HeoOxomumerii mpusHak. [IepBbiif 10OCTaTOYHBIN MPU3HAK
KcTpeMyMa (YHKIIMH OJTHOM TIEPEeMEHHOM.

42. DxctpemyM pynkuuu. Onpenenenue. Bropoil 1ocTaTouHblii mpu3HaK 3KcTpeMyMa (HYHKIIMH OJTHOU
MePEMEHHOM.

43. HampapiieHue BBINYKJIOCTH Tpaduka (yHKUMHU. J[OCTAaTOUHBIN NpHU3HAK BBITYKIOCTH Tpaduka
byHKIHH.

44. Touku niepernda. Heo6xomumoe 1 J0CTaTOYHOE YCIOBHE CYIIECTBOBAHUS TOUKH MTEpPernuoa.

45. Acumntotel kpuBoil. Ompenenenue. Bunel acumnrtor. BeBon dopmyn kosdduuneHToB B
YpaBHEHUU HAKJIOHHON aCUMIITOTHI.

46. Omnpenenenue GyHKUMU ABYX mnepeMeHHbIX. Jlunum ypous. [lpenen (QyHKIHH HECKOIBKUX
nepemennbix (OHII).

47. IIpousBoanbie u nuddepennuansl GHIL. 'eoMmeTprudecKuii CMBICIT YaCTHBIX ITPOU3BOIHBIX.

48. IIpon3BoHas CI0KHOM U HESABHO 33JaHHON (PYHKIIMH.

49. YpaBHEeHHE HOPMAJIM U KacaTeJIbHOU MJIOCKOCTH K TOBEPXHOCTH.

50. IIpousBoanas no Hanpasnenuto ®HII u rpaauent.

51. IpousBomubie u nuddepeHanbl BBHICIIMX MOPSIKOB. TeopemMa O pPaBEHCTBE CMEIIaHHBIX
IIPOU3BOIHBIX.

52. ®opmyina Tetmopa 11 GyHKIIUKA IBYX IEPEMCHHBIX.

53. Dkcrpemym OHII. Haubonbiiee u nHaumensiee 3HaueHuss ®HII B 3amkHyTOMH 0051acTH.

54. YcnoBHblit akcTpemyM. Teopema Jlarpanika.

3 cemecTp

1. DnemenTsl KoMOMHaTOpHKH. [lepecTaHOBKM, pa3melieHMs U coueTaHus. CiydaiiHble COOBITHSA,
neiictBust ¢ HUMU. [lonHast rpynna coObITHI.

2. YactoTa 1 BepOosATHOCTH NosBIeHUs coObITHs. Kitaccuueckoe onpenenenne BeposTHocTH. CBOMCTBA
BEPOSITHOCTH.
. TeopeMsl C10KEeHUs BEPOATHOCTEMN.
. TeopeMbl yMHOKEHHS BEPOATHOCTEN. Y CIIOBHAs! BEPOATHOCTb.
. opMyna noJHOU BEPOSTHOCTH.
. ®opmyna baiieca.
. [loBropHsIe HcnbiTanusa. PopMyna bepuyim.
. IloBTopHBIC HcibITaHuA. JIOKaJIbHAs M MHTETpaIbHAs TeOpeMbl Jlamaca.
. [loBropHsbIe HcnbiTanusa. Popmyina Ilyaccona.

10. uckperHble ciy4aiiHple BenWuuHBL. [lonnuron pacnpeneneHuss BeposTHOcTeW. DyHKIMS
pacrpeneneHus BEpOSATHOCTEN U €€ CBOWCTBA.

11. JluckperHble cCiy4daiHble BEIWYMHBL. UHUCIOBBIE XapaKTEPUCTUKU JTUCKPETHOM CIy4ailHOU
BEJINYUHBI.

12. bBUHOMHANBHBIN 3aKOH pacupeneseHns BeposATHOCTEN. UnCnoBbIe XapaKTEPUCTHUKHY.

13. I'eomeTpuueckuii 3aKoH pacnpezeneHus. YucioBble XapaKTEpUCTHKU.

14. Pacnipenenenue BepoaTHocTel 1o 3akony Ilyaccona. UnucnoBbie XxapakKTepUCTUKH.

15. HenpepoiBHble cny4aiiHble BenuuuHbl. MHTerpanpHas u auddepeHunanbHas (GyHKIUU
pacrpeiesieHns1 BEpOSITHOCTEM, NX CBOMCTBA.

16. HenpepbiBHBIE ci1y4yaiiHble BETMUNHBL. YHCIOBBIE XapAKTEPUCTUKH.

17. PaBHOMEpHBII 3aKOH pactpeieeHus. YucmoBble XapaKTePUCTUKH.

O 03O L b~ W



18. ITokazaTenbHbIN 3aK0H pacnpeaeneHusd. YucnoBbie XapaKTepUCTUKH.

19. HopmanbHbIii 3aK0H pacnpenenenus. Yucnosble xapaktepucTuku. IIpaBuino Tpéx curm.

20. 3akoH pacrnpeaeneHus BEpOATHOCTEN TUCKPETHOM ABYMEPHOM CIIy4yallHOM BeJIMYMHBI. be3ycioBHbIE
3aKOHBI PaCIpeIeICHUs BEPOATHOCTEN. be3yCi0BHbIE YNCIOBBIE XapaKTEPUCTUKU: MAT. OKUJAHUS, TUCIIEPCUH,
CpeIHHUE KBAJPaTUYECKUE OTKIOHEHU.

21. YcioBHbBIE 3aKOHBI COCTaBISIOLIMX AUCKPETHOM IABYMEPHOW CIydallHOM BEIMYMHBI. Y CIOBHbBIE
MaTEMaTHUYECKHUE OKUJaHUS.

22. KoadunueHnt kopapranuu AUCKPETHON TBYMEPHOH ClIy4ailHOM BEIMYMHBI, €0 CBOMCTBA.

23. KoaddurmeHT Koppensiun JUCKPETHON IBYMEPHOM CIIy4aifHOM BEJIMYMHBI, €70 CBOMCTRBA.

24. JIuHeliHas KOppesaLys JByMEPHOU C1y4ailHON BEIMUYUHBL. Y PaBHEHUS MIPSIMBIX PErPECCUI.

25. 3agaun MaTeMaTUYECKON CTaTUCTUKH. [ eHepaabHas COBOKYITHOCTh M BbIOOpKa. [IpuBecTn MeToap!
cbopa CTaTUCTHYECKUX JaHHBIX.

26. [lonurox u ructorpaMma OTHOCUTENbHBIX YaACTOT.

27. Dvmnupuueckas QyHKIUS pacpeieieHus], €€ CBOMCTRA.

28. BapualMOHHBIA Psijl, YUCIOBbIE XapaKTEPUCTHKU BBIOOPKH: BBIOOpOUHAs CpeHsis, BHIOOpOUHAS
JHCTIEpPCUsl M BBIOOPOYHOE CPEHEE KBAIPATHIECKOE OTKIOHEHHE TI0 CTPYIITHPOBAHHBIM JAHHBIM.

29. YucnoBble XapaKTEPUCTHUKU MAIOYHUCICHHOW BBIOOPKHU: BBIOOpOYHAS CpelHssA, BbIOOpOUHAs
Jucrepcusi ¥ BBIOOPOUHOE Cpe/iHEe KBAIpaTUUECKOE OTKIOHEHHUE.

30. OueHka MaTeMaTU4ECKOTO OKUJIaHUSI U IUCIIEPCUU TeHEPaJIbHON COBOKYNHOCTH. HecMeleHHOCTb,
3¢ (HEKTHBHOCTH M COCTOSATEIHHOCTh OIICHKH.

31. TodeuHble OLIEHKHM MApaMETPOB pacCHpelesieHUs B TOM CJIy4yae, €CId IO BHIY TMCTOIPAMMBI
IIpeIoiaraeTcs, YTo ciyyaiiHasi BeIMUKMHA paclpe/iesieHa [0 HOpMaJIbHOMY (PaBHOMEPHOMY, IIOKa3aTEIbHOMY)
3aKOHY.

32. Craructuueckast mpoBepka rumote3sl. OCHOBHAS U allbTepHATUBHAS TUNIOTE3bl. OMIMOKM IEPBOTO U
BTOPOTO POJOB.

33. Cratuctuueckasl IpoBepKa r'uIIoTe3bl 0 BUJIE paclpeaenacHus: Kpurepuil coryacus [Tupcona.

34. Cratuctuueckas IpOBEpKa TUIIOTE3bI O BUJIE paclpenenaeHus: Kpurepuil cornacust Konmoroposa.

35. UHrepBasibHbIE OIIEHKHU: JIOBEPUTEIbHBI MHTEPBAl, YpPOBEHb 3HAYUMOCTU. JloBepUTEIbHBIN
MHTEPBAJI AJI NapaMeTPOB HOPMaJIbHOTO PacpeeIICHUS.

36. Beibopounsrit ko3¢ uimentT koppensiuun. [IpoBepka rumore3sl 0 3HAYMMOCTH Kod(hPuImeHTa
KOPPEJISILIIHN.

37. IIpsiMble perpeccry 1Mo CTPYIITHPOBAHHBIM JAHHBIM.

7.4.2. IlpakTrueckue 3ajaHus 171 IPOBEACHUSI TPOMEXYTOUHOMN aTTecTaluy 00yJaronmxcs
[TpakTryeckue 3aanus A MPOBEACHHS TPOMEXYTOUHOM aTTecTanuu oOyuatomuxcs (1-i cemectp)
1. PemreHne cucreMsl JIMHEMHBIX YPaBHEHU.
2. 3ajaHus IO aHAJTUTUYECKON N€OMETPHUH.
3. Ilpenenbl 1 HENIPEPHIBHOCTb.
4. BeruucrieHue nNpou3BOAHON (QYHKIUH.
5. Iloctpoenue rpaduka GyHKIUN.
6. @YHKIIMM HECKOJIBKUX NIEPEMEHHBIX.

[TpakTrueckue 3a1aHus A5l IPOBEACHUS MPOMEKYTOYHON aTTeCcTalluy 00y4JarouuXcs
(2-1i cemectp)

7. BpluncieHne HeonpeaesIEHHbIX, ONpeIeIEHHBIX U HECOOCTBEHHBIX UHTETPAJIOB.

8. BeruncieHnue miomaam miockoi Gurypsl uim o0bEMa Teaa BpaleHus..

9. Pemenue mudepeHnmnanbHOro ypaBHEHUSI.



[TpakTrueckue 3a7aHus A1 MPOBEACHUS TPOMEKYTOUHON aTTECTAIIMN 00YUYaIOMUXCS
(3-1 cemecTtp)

10. 3amanus o Teme "Ciydaiinpie cOObITHS".

11. 3apanus no teme "CnydaiiHble BETUYUHBI".

12. 3amanus o Teme "OOpaboTKa CTATUCTUUCCKUX JTAHHBIX".

7.4.3. [IpumepHbIe TEMBI KYpCOBOM paboTHI (MpoeKTa) (Ipy HATMYWH )
KypcoBbie paboTsl (ITpoeKTy) y4eOHbIM INIAHOM HE MPEyCMOTPEHBI.

7.5. Meroandeckue MaTepualbl, ONpeesione Mpoueayphl OLICHUBAHUS 3HAHUM, YMEHHM, HABBIKOB U (MJIN)
OTIbITa MPOQPECCUOHANBHON 1eATeIbHOCTH, XapaKTepU3yIOLIie 3Tanbl (OPMUPOBAHUS KOMIIETEHIIUN

[Ipouenaypa mpoBeneHUsT NPOMEKYTOYHOM AaTTeCTallUd U TEKYIIEro KOHTPOJS YCHEBAEMOCTHU
periiaMeHTUPYETCS JIOKAIbHBIM HOPMATHUBHBIM aKTOM, OMPEICISIONIMM MOPSAOK OCYIIECTBICHHUS TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui 00y4YaroIuXCsl.

[Tpouenypa oneHWBaHUS (QOPMUPOBAHUS KOMIICTCHIMA TPU TPOBEIACHHH TEKYIIETO KOHTPOJIS
npuBesieHa B 11.7.2. TunoBsie KOHTPOJIbHBIE 33JJaHUSI UM WHBIE MaTepUalbl TEKYIIET0 KOHTPOJISI IPUBEICHBI B
m.7.3.

[TpomexxyTouHas aTTecTanus Mo JUCHUILTUHE NMPOBOIUTCS B hopme sk3amena B 1 u 3 cemecTpax U B
¢dopme 3auera Bo 2 ceMecTpe.

Htorom nzydeHnus JUCUUILUIMHBI B 1 ceMecTpe sBIseTCA IK3aMEeH. DK3aMEH ITPOBOIUTCS IO PACHUCAHUIO
ceccuu. @opMa poBEACHUS 3aHITHUS — YCTHAs. J{Jis MOATOTOBKHU 10 YK3aMEHAIIMOHHOMY OWJIETY OTBOAUTCS 45
MUHYT. B 5K3aMeHalMOHHBIN OWJIET BKIIOYEHO JBa TEOPETHYECKMX BOMpOCa W MPAKTUUYECKOE 3aJaHuE,
COOTBETCTBYIOIIEE COJEPKAHUIO (DOPMHUPYEMBIX KOMITETCHITHH.

HtoroMm m3zydeHus: JUCUMILUIMHBI BO 2 CEMECTpE SIBJIAECTCA 3a4eT. 3a4eT MPOBOJUTCS Ha MOCJIEAHEM I10
pacCIUCaHUI0 MPAKTHUYECKOM 3aHSITHU B CEMECTPE M BBICTABISIETCSA IO PE3yibTaTaM TEKYIIEH yCreBaeMOCTH
o0yuJaroIerocsi B cemecrTpe.

Wtorom n3ydeHus TUCHUILIIUHBI B 3 CEMECTPE SBISETCA IK3aMEH. DK3aMEH MTPOBOIUTCS IO PACITUCAHUIO
ceccun. Dopma mpoBeAeHUS 3aHATUSA — YCTHas. B 5Kk3aMeHAIMOHHBIN OMIIET BKJIIOYEHO JBAa TEOPETUUYECKHX
BOIIPOCa WM MPAKTUYCCKOE 3aJlaHue, COOTBETCTBYIOIIEE COICPXKAHUIO (OPMUPYEMBIX KOMIETCHIHHA. J[is
MOATOTOBKH IO 9K3aMEHAI[MOHHOMY OUIIETy OTBOJIUTCS 45 MUHYT.

7.6. Kputepun onieHuBaHus1 COOPMUPOBAHHOCTH KOMITETCHIIMH MPU TTPOBEACHUH MPOMEKYTOYHOM aTTeCTAUU

yDOBeHL OCBOCHHUI M OIICHKA

Kpurepus OrueHka OneHka
«HEYJIOBJICTBOPUTEIb | «YHAOBIECTBOPUTENBH | OLEHKa «XOpOoLIOo» O1ieHKa «OTIIMYHO
OLICHUBAHUSA
HO» o»
«HE 3a4TEHO» «3aYTEHO»




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

YpoBeHb OCBOEHHUS
KOMIIETEHIINH
«IIOPOTOBBIN».
Kommerenmn

c(OpMHUPOBAHBI.
CdopmupoBaHbI
0a30BbI€ CTPYKTYpBI

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

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
KomnereHnmum
c(OpMHPOBAHBI.
3HaHMA
apryMEHTUPOBaHHBIE,

chopMHUPOBaHbI 3HaHU. Y MEeHUs HOCSIT BCECTOPOHHHE. Y MEHHS
dbparMeHTapHbI U PENpPONYKTUBHBIA |yCHENIHO MPUMEHSFOTCS
HOCSIT Xapakrep, K PEILEHUI0 KaK
pEenpOIYKTUBHBIN PUMEHSIOTCS K TUIIOBBIX, TaK U
Xapakrep. PEILIEHUIO TUIIOBBIX HECTaHJaPTHBIX
JeMoHcTpupyercs 3alaHUM. TBOPUYECKHUX 3a/IaHUH.
HU3KUH YPOBEHb JleMoHCcTpHpYyeTcs JlemoHCTpUpYeTCs
CaMOCTOSITEJIBHOCTH JIOCTaTOYHBII BBICOKUI YPOBEHb
[IPAKTUYECKOIO YpOBEHb CaMOCTOSITENIbHOCTH,
HaBbIKa. CaMOCTOATENIbHOCTH | BBICOKAs aJallTUBHOCTh
YCTOHYMBOTO IIPAKTUYECKOI0 HAaBbIKA
PaKTUYECKOIO
HaBbIKA.
Obyyaromuiics OO6yyaromuiicst OO0yuaromuiics OOyuarommiics
JE€MOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
-CYLIECTBEHHbIE -3HAHUS -3HaHUE U -r1y0okue,
po0Oeibl B 3HAHUSX TEOPETHUUECKOTO IIOHUMaHUE BCECTOPOHHHE U
yueOHOro MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAaHHbIE
-JI0ITYCKarOTCsI -HETOJIHbIE OTBETHl | KOHTPOJMUPYEMOTO | 3HAHUS IPOTPAMMHOIO
MIPUHIUTIAATEHBIE Ha OCHOBHBIE o0Bbema MaTrepuana;
OLIMOKY MPU OTBETE | BOMPOCHI, OIIHMOKH B IPOrpaMMHOTI0 -[0JIHO€ TOHUMaHUe
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuaia; CYILIHOCTHU U
Ousnera, OTCyTCTBYET HEZ0CTaTOYHOE - 3HaHUS B3alMOCBS3U
3HAHHE U TIOHUMaHUe [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
KaTeropui; M3JIaraeMbIX -CIIOCOOHOCTb TOYHOE 3HAHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTaHaBJIMBATh U | OCHOBHBIX IOHSATHUH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBSA3b | paMKax 00CYyKIaeMbIX
3HaHUA JOTIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | PAKTUKU U TEOPHUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJaHuil Ousera. BOITPOCHI. MIPOTUBOPEYUS, yCTaHaBJIUBAaTh U
poOJIEMBI U OOBSICHAITH CBSI3b
TEHJICHLIUU MPaKTUKHU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBWIbHBIE U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OINOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
IIOCTABJICHHBIE OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ousera, a TakxKe

JOIIOJIHUTCIIBHBIC
BOITPOCKHI 5K3aMCHaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics OO6yuaronuiics OOyuaronmiics
MIPAKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPABUIILHO BBIIOJIHUI
3aanus ouera MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmeTa ¢ 3aJaHue OmieTa ¢ omnera. [Tokazan

MPOJIEMOHCTPUPOBAJ | CYIIECTBEHHBIMU HEOOIBIINMH OTJINYHBIC YMEHUSI B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHUH. Honyckarorest [Tokasan xopommwme | ydeOHOTrO MaTepuaa.
[IpakTuueckue OIINOKHY B yMeHus B paMKkax |Pemaer npennoxeHHbie
3a/1aHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aaHUs
BBITTOJIHEHBI U pelIeHUuHU y4eOHOTO 6e3 omunooK
ymeHuA OOyuaromuiics He MPAKTUYECKUX Marepuaa. OtBeTui Ha Bce
OTBEYAET HA BOIIPOCHI 3aJaHUM. [IpennoxeHnHbie JIOTIOJIHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha MIPaKTUYECKHE BOIIPOCHI.
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEbHBIE | 3aJaHus PEIICHBI C
HaBOJSIIUX BOIIPOCAaX BOIPOCHI OBLIO HEOOJIBIINMHU
IpenojaBaTes. JIOMYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OrtBerun Ha
OOJIBIITMHCTBO
JOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHeHnii [Ipumensier
METOAUKY 3aTpyAHEHUS 110 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBITIOJIHCHHUS 3aJJaHUM. | BBIOOPY METOJIUKHU CTaHJAPTHYIO JUTs1 BBIOOpa METOUKH
Jlomyckaet rpyObie BBIIIOJIHEHUS METOAUKY BBIIIOJIHEHUS 3aJaHUM.
OLIMOKH TIpH 3a/1aHUM. BBIIIOJIHEHUS He nonyckaer ommnbox
BBITMIOJTHEHUH 3a/1aHul, | JlomyckaeT omuOKku 3a/1aHMi. IIPU BBINIOJIHEHUU
HapyIIAOIINE JIOTHKY | TPH BBIMOJIHEHUU | JlomyckaeT omuoKu 3a/IaHUM.
penieHus 3aay. 3a/1aHMi, HAPYILIEHUsI| TIPU BBIIIOJIHEHUH CamocTosTenbHO
Jlenaetr HEKOPPEKTHBIE| JIOTUKHU PEIICHUS 3a/laHui, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. HapylIarolme pe3yNbTaThl
BIIQJICHUE He moxeT o60ocHOBaThH UcnbiTeiBaeT JIOTUKY PEIICHUSI | BBITIOJHEHUS 3a/IaHH.
HaBBIKAMH AITOPUTM 3aTPyAHEHHUS C 3a1a4 I'pamoTHO
BBITIOJIHEHHS 3a7aHuid. | popmynupoBanueM | Jlenaer KOppeKTHBIE | OOOCHOBBIBAET XOJ]
KOPPEKTHBIX BBIBOJIBI 10 penieHus 3aaay.
BBIBOJIOB. pe3ysibTaTamMm
HcnbiTeiBaeT pELIeHUS 3aa4H.
3arpyaHenus ipu | OOOCHOBBIBAET XOJ]
000CHOBaHUU pelieHus 3aaad 0e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHEHUS
3a/IaHHMN.

OneHka Mo JUMCHUIUIMHE 3aBUCUT OT YPOBHSI C(POPMUPOBAHHOCTH KOMIIETEHIUH, 3aKPEIJIEHHBIX 3a
JTUCLHUIUIMHOM, U MPEACTaBIsAeT co00il cpeaHee apu(pMeTHYecKoe OT BBICTABICHHBIX OIICHOK MO OTHEIbHBIM
pe3ynbTataM o0yueHus (3HaHUS, yMEHUS, BlIaJIeHHe HaBbIKaMu ).

O1eHKa «OTIUYHOY/«3a4TE€HO» BBICTABIISIETCS, €CIIM CpeHEee apuPMETHIECKOe HaXOAUTCS B UHTEpBaJIe
ot 4,5 mo 5,0.

OreHKa «XOpOIII0Y/«3a4TEHOY» BBICTABIISETCS, €CIIU CpefHee apudMETHIeCKOe HaXOAUTCS B UHTEpBAJIe
or 3,5 1o 4,4.

OreHka «yTOBIETBOPUTENHHOY/ «3a4TEHO» BBICTABIIACTCS, €CIHM CpeliHee apuPMeTUIecKoe HaXOJUTCs
B MHTEpPBAaje ot 2,5 1o 3.4.

OrneHka «HEYAOBIETBOPUTEIHHO»/ «HE 3a4TCHO» BBICTABISETCS, €CIU CpeaHee apu(MeTHYecKoe
HaxoauTcs B uHTEpBasue ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUIIINHBI (MOYJIf)
8.1. [lepeyeHb OCHOBHOI M JONOJIHUTEIBHOM JIUTEPATYPbI, HEOOXOIUMOM JUIsi OCBOCHUS TUCIUIUIMHBI (MOJTYJIs)

. KonuuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs yUeOHOU U
n/m yueOHO-MEeTOINYECKON JTUTEepaTyphl DK3CMILIIPOB/DJICKTD
oHHbIN ajipec DBC
OcHoBHasi IUTEPATYpPa
1 |Mopozosa JI. E., [TomsikoBa O. P., JIuneitnas anre6pa. Yacts 2, 2014 httgp//r%:g%?%?h
byrpos 4. C., Hukonbckuit C. M., Beiciiasg marematuka B 3 1. Tom 3. B 2 kH. https://urait.ru/bcode/
2 |Kuwra 1. JQuddepenipansupie ypaBHeHus. KparHbie uHTErpajibl, MOCKBa: 437221
Uz nareanctBo HOpanit, 2019
3 Mopozosa JI. E., CmupnoBa B. b., TpeckynoB A. JI., ®&énopoa M. IO., SEC
Onpenenennsiii narerpai, CI16., 2011
bammaxosa U. b., Kopabnesa U. U., IIpacaukosa C. C., HeonpeneneHusiii 9bC
4 |unrerpan. OmpencneHubiii uHTerpaid. OObIKHOBeHHBIC AU(QepeHIIHAIbHbIC
ypaBHeHwus, CI16., 2013
5 bammaxosa U. b., Kopabnesa U. U., [Ipacuukoa C. C., Teopust BeposiTHOCTEH, 9bC
CII6., 2016
5 ITnotaukosa E. I'., UBanoB A. I1., Jlorunosa B. B., Mopo3osa A. B., Jluneitnas| https://urait.ru/bcode/
anreOpa u aHanMTH4Yeckas reometpusi, Mocksa: IOpaiit, 2020 450619
Apuonbn B. U., O6bikHOBeHHBbIC auddepeHnmanbabie ypaBHenus, Mokesck:| http://www.iprbooksh
;
PerynspHast u xaotuueckas quHamuka, 2013 op.ru/17643.html
8 Kpaconenxo I'. B., CBanunnze H. B., SIkynuna I'. B., Ananutuueckas reoMeTpusi. ObC
Bexropnas anredpa. Teopus npenenos, CI16., 2014
9 |Mopo3zosa JI. E., Cmupnosa B. b., Bexropnas anre6pa, CII6., 2014 9BC
3yooBa U. K., Ocrpas O. B., Aammdepona JI. M., Paccoxa E. H., OcHoBbI 3BC
10 |MaTemaTHueckoro  aHaimsa (Mogyns  «OmpeneneHHbId  MHTETpal U
HecOOCTBEHHbIE HHTerpaib»), OpeHOypr: OpeHOyprckuil rocyaapcTBEHHBIN
yausepcutet, 96C ACB, 2017
Cpanumze H. B., fAxynuna I'. B., luddepennunanbuoe ncuucieHue B ciydae 9BC
11 byHKIIUN HECKOJIBKUX MEPEMEHHBIX, Cankr-IlerepOypr: CaHkTt-
[TerepOyprckuit rOCyJ1apCTBEHHBIN APXUTEKTYPHO-CTPOUTEIbHBIN
yausepcutet, IbC ACB, 2016
12 |Mopo3soga JI. E., ITonsikosa O. P., Jluneitnas anre6pa, CII6., 2014 9bC
13 Kapakaspsin C. A., ConoBbeBa O. B., Ilpenen u HenmpepbIBHOCTh (YHKIIUU 9bC
oxHoro aprymenra, CI106., 2013
Ps0ymiko A. I1., Xyp T. A., Beiciias matemaruka. Teopust u 3agaun. B 5 yacrsax. 9BC
14 Y.1. JluneiitHas © BeKTOpHas anrebpa. AHaTUTHYECKass TEOMETpPHs.
HuddepenunansHoe ucuMcieHue QyHKIMA OJHOM mnepeMeHHOW, MMHCK:
Boiiiias mkosa, 2017
JlonmoJJHHUTEIbLHAS JJUTEPATYPA
1 Kpemep H. II., Teopuss BeposiTHOCTEM M MaTeMaTHYeCKas CTaTUCTHKA, M.: 9bC
FOHUTH, 2007
2 |WBoukwmna H. M., ®ynknuun Heckonbkux aprymentos, CII6., 2000 9bC
3 Ouxrtenronsil I'. M., Kypc nuddepennmanbHOro 1 MHTErpaibHOro UCUNCICHHUS, 9bC
CII6.: Jlaus, 2009
4 Kapakazessn C. A., Tlak 3. E., ConoBeeBa O. B., [HuddepenumnansHoe 3BC
ucuucienre Gyukuuu oaHoi nepemennon, CI10., 2015
5 bananuna JI. A., Ytuna H. B., Teopus BepossTHOCTEH M MareMaTHYECKas 9BbC

cratuctuka, CII10., 2018




baganuna JI. A., Ceamumze H. B., TpeckynoB A. JI., Skynuna I'. B., 9bC

6 |[omonHuTenbHBIE ~— TJaBbI  MATEMAaTHYECKOTO  aHanW3a. Y paBHEHHS
MaTemarnueckoi dbusukn, CI16., 2017

v Ceanymze H. B., Skynuna I'. B., luddepenunansnoe ucuucienue B ciydae 9bC
byakumu onHoit nepemennou, CI10., 2015

8 CmupnoBa B. b., Mopozosa JI. E., EpmoB E. K., OObikHOBEHHBIE 9bC
mnpbdepenrmansasle ypasaenus, CI16., 2010

9 @uxtenronsi I'. M., Kypc nuddepeHnnanbHoro 1 MHTErpaibHOTO HCUUCICHHUS, 9bC
M.: DUSMATIJIUT, 2008

10 [Mucemennslii . T., KoHCnekT nekuuii o BeICIIEH MaTeMAaTHKE: MOJIHBIA KypC, OBC
M.: Aiipuc-ipecc, 2008

11 Hemunouu b. I1., Monenos B. Il., luddepennuansasie ypaBHeHus, b. m.: 9bC
Jlans, 2008

12 |Cmupnosa B. b., Mopo3sosa JI. E., Heonpenenennsiii unrerpan, CII6., 2007 9BC

13 Kapamsia A. A., IIpokodresa C. U., AHanuTH4ecKas reoMeTpUsi Ha TUIOCKOCTH, 9bC
CII6., 2001

14 [Tuckyno H. C., JuddepennuanibHoe M HMHTErpalbHOE HCUYUCICHUA, M.: 9BC
HNurerpan-IIpecc, 2005

15 bammakosa U. b., Kopa6nesa U. U., Ilpacaukoa C. C., Marematudeckas 9BC
craructuka, CII6., 2017

16 Konosanosa JI. B., Jluddepennuanbupie ypaBHEHHUS U WX MPHIOXKEHUS B 9BC

texauke, CI10., 2015

1 Kpaconenko I'. B., Csanmmmze H. B., fkynuna I'. B., EpmoB E. K., 9bC
O0bIKHOBEHHBIE nrDdepeHnanpuble ypasaeHus. Psasl, CI16., 2012
Bonkos 10. B., Epmomaesa H. H., Ko3pinuenko B. A., Kypb6artoa I'. U., 9BbC
2 |llpakTrueckue 3aHsaTH M0 anrebpe. KoMIuIekCHbIE Ynciia, MHOTOWICHBI, b. M.:
Jlaub, 2014
3 Kpaconenko I'. B., Cranumgze H. B., SIkynuna I'. B., dudbdepenunansuoe u 9bC

MHTETpaJIbHOE UCUMCIICHUE B ciydae (yHKIMU oJiHOU nepemenHoi, CII6., 2012

Kpaconenxko I'. B., Canmumze H. B., fAxynuna I'. B., Epmo E. K, IBC

AmnanuTtnueckas reomerpus. Bexktopnas anredpa. Teopus npenenos, CI16., 2011

OO6yuaromuecs u3 yrcia uHBanuA0B 1 il ¢ OB3 o0ecnieunBaroTCs IeYaTHBIME U (MK ) SIEKTPOHHBIMU
00pa3oBaTenbHBIMU pecypcaMu B (popmax, alaniTUPOBAHHBIX K OTPAHUYECHUSIM HX 3I0POBBSI.

8.2. Ilepedenp pecypcoB MH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHON ceTu «MHTepHeT», HEOOXOIUMBIX JUIs
OCBOEHUS AUCHUIIIIMHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET» DNEeKTPOHHBIN ajipec pecypca

Enunbrii DIIEKTPOHHBII pecypc yuebHO-MeToauueckoit| http://mww.spbgasu.ru/Universitet/Bibli
aureparypsl CIIGIACY oteka/Informacionnye resursy/)

" . " https://moodle.spbgasu.ru/enrol/index.p
Kypc Moodle "Marematuka (00muii Kypc) hp?id=1501
Kypc Moodle "BekTopHas anreOpa (3JIeKTpOHHBINH Y4eOHHK)" E'I[Jt’[;)isa/_/rzngolodIe.Spbgasu.ru/enrol/mdex.p
Kypc Moodle. "Matemaruka. Cyne6Has skcreptusa'. https://moodle.spbgasu.ru/course/view.p
IIpenonasarens ['pamboBckas J1.B. hp?id=2598
Kypc Moodle "Anamutrueckas reometpus” https://moodle.spbgasu.ru/mod/folder/vi
(2JIEKTPOHHBIN YIEOHHK) ew.php?id=97799

TEOPUSI BEPOSITHOCTEM U  MATEMATHYECKA S |https://moodle.spbgasu.ru/course/view.p
CTATUCTUKA (ob6mumii kypc) hp?id=971




Kypc Moodle "duddepenumanshoe wucuucineHne QyHKIHA https://moodle.spbgasu.ru/mod/page/vie

HECKOJIbKUX NMePEMEHHBIX " w.php2id=46732

(1EKTPOHHBIA YUEOHUK) '

Kypc Moodle "Teopust BeposATHOCTEH U MaTCTaTHCTKUKA" https://moodle.spbgasu.ru/mod/folder/vi
(3JIEKTPOHHBIN YUEOHUK) ew.php?id=46772

Kypc Moodle "Iuddepennnansuoe ucuucicHre GyHKIUH OHOM https://moodle.spbgasu.ru/mod/book/vie

nepeMeHHO " w.php?id=93089
(5EKTPOHHBIN YUECOHHMK) -

8.3. [lepeueHb COBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX W MH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DJIeKTPOHHBII azpec pecypca
Cucrema aucranionsoro ooyyenus CII6I’ACY Moodle https://moodle.spbgasu.ru/
DnekTpoHHas oudimortexka Upouc 64 mg)://ntb.spbgasu.rullrb|364r_p
DIIEKTPOHHO-OMOIMOTEYHas cucTeMa u3arenbersa "Jlans" https://e.lanbook.com/
DIIeKTpOHHO-O0MbanoTeunas cucreMa msaareiabersa "FOPAUT" https://www.biblio-online.ru/
Hayunas 3JIEKTPOHHAs

Hayunas snexrponnas oubnuoreka eLIBRARY.RU 6uGmorexa eL IBRARY RU

®denepanbHbIii  00pazoBaTenbHBId MopTan "EawHOE OKHO JOCTyna K

http://window.edu.ru
00pa3oBaTelLHLIM pecypcam” P

EnuHbIil  SNEKTPOHHBIM  pecypc y4eOHO-METOAMYECKOW JHUTepaTyphbl

CII6I'ACY www.spbgasu.ru

8.4. IlepedueHp HMH(OPMALMOHHBIX TEXHOJIOTHI, HCIOJB3YEMBIX MPH OCYIIECTBICHHH 00pPa30BaTEIHLHOTO
mpouecca IO JUCUUIUIMHE, BKJIIOYas II€PEYeHb JIMLEH3MOHHOTO U CBOOOJHO pacHpOCTPaHsSEMOro
MPOrPaMMHOTO 0OecTIeueHUs

Crnioco6 pacripocTpaHeHus
HaumenoBanue (JIMLIEH3MOHHOE UJIM  CBOOOHO
pacIpoCTPaHsIEMOE)

MATLAB norosop NeJ[31908369487
Matlab Bepcus R2019a or 01.11.2019 ¢ OOO "Codtnaitn
ITpoexTo!"

Horosop Ne J[32009689201 ot
18.12.2020r [IporpammHEBIE
npoaykTsel MaiikpocodT, norosop Ne
Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Horosop Ne J[32009689201 ot
18.12.2020r [IporpammHBIE
npoayKkThl MaiikpocodT, norosop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Mathcad CYOJTUIIEH3HOHHOE
COIJIAIIEHHE HA  HCIOJb30BaHUE
MathCad Bepcus 15 npoayktoB  "PTC" ¢ OOO"Codr
Jlomxuctux" norosop Ne20716/SPB9
2010 .

8.5. MaTCpI/IaHBHO-TCXHI/ILICCKOG obOecrieueHue JAUCIHHUITIINHBI
CBCI[CHI/I}I 00 OCHaIlICHHOCTHU y‘-Ie6HBIX ay,Z[I/ITOPI/Iﬁ 1 IOMEIISHUN A1 CaMOCTOSTEIbHOM pa6OTBI



HaumeHnoBanue yuyeOHBIX ayAUTOPUI U TOMEICHUI
11 CAMOCTOSITENIbHON pabOThI

OcHaieHHOCTh 000pyJOBAaHUEM M TEXHUYECKUMU
cpencTBamMu OOydeHHs

07. ITomereHus AJisE CaMOCTOSTEHHON pabOThI

[Tomernienue 11t CaMOCTOSATENBHOM PaOOTHI (UUTATBHBIN
3an oubnmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [1IK
qais s ¢ OB3  (cuctemHbiit 010K, MOHHUTOD,
KJIaBUaTypa, MbIIb) C MOAKJIIOYEHHEM K CeTH
«HTEepHET» M O0eCcTeueHnEeM JOCTYIa B DJICKTPOHHYIO
nHpopmanmoHHo-006pazoBaTenbHy0 cpeny CIIOGIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

07. VYuyeOHBIE ayIUTOPHUH IPOBEICHUS
MPAKTUYECKUX 3aHATUH, KypCOBOTO
MPOSKTUPOBAHUS (BBIMOJIHCHUS KYPCOBBIX padoT),
TPYOINOBBIX M WHIUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTaluu

JJIA

Kommiekr MYJIbTUMEIUIHOTO o0opynoBaHus
(mepcoHaTBHBIM KOMIIBIOTED, MYJIbTUMEIUNHBIN
IIPOEKTOpP, IKpaH, ayAHO-CHUCTEMA), JIOCKA, KOMILUIEKT
yueOHoI MeOemnH, TOIKII0YeHHE K KOMIIbIOTEPHON CEeTH
CIIGI'ACY, Bbixox B HTEpHET

07. VYu4eOHBIE ayIUTOPHUH
JICKI[MOHHBIX 3aHSTHIA

JJIA IMPOBCACHUA

VYuebnast ayautopusi Ui
JIEKIIMOHHOTO  THUIMA, KOMIUIEKT MYJIbTHUMEIUHHOTO
000pyI0BaHUs (mepcoHambHbII KOMITBIOTED,
MYJIBTUMEIMHHBIA  MTPOCKTOP, IKpaH, ayJuO-CHUCTEMA),
JI0CKa, 9KpaH, KOMILJIEKT  y4eOHOM Mebenu,
noakatoueHue kK kommbiorepHo cetm CIIGIACY,
BEIX0J1 B UHTEDHET

MPOBEIICHUS  3aHATHI

Jlia naBanuaos u aui ¢ OB3 obecrieunBaroTcs crienuanbHbIE YCIOBUS JUIs TIOJTyYeHHUs] 00pa3oBaHUsI B
COOTBETCTBUM € TPEOOBAHUSMH HOPMATHBHO-TIPABOBBIX JTOKYMEHTOB.




PaGouast mporpamma cocrasiena Ha ocHoBe ®I'OC BO - cnenmanurer mo cnenuanbHoctd 40.05.03
CynebHnas skxcnieptusa (nmpuka3 Munoopuayku Poccun ot 31.08.2020 Ne 1136).

IIporpammy cocraBuiI:
JOTIeHT, K.ieA.H. [' pamboBckas JI.B.

[Tporpamma oOCyxieHa 1 peKOMEHI0BaHa Ha 3aceqanuu kadeapsl MaTeMaTHKU
06.04.2022, npotokon Ne 8
3aBenytomuii kageapoit k.¢.-M.H., noment ['.B. SIxynuna

[Tporpamma ogo0peHa Ha 3acefaHuU Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
08.04.2022, mpotokout Ne 8.

[Ipencenarens YMK k.10.H., nouent /[.B. iBanoB
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