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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
HCJIBIO OCBOCHUA NUCLHUIIIINHBI ABJIACTCA O6CCH€‘I€HI/IC 06yqa10m1/1x05{ MaTEMAaTNYCCKNUMHU 3HAHUSAIMU U
YMEHUSAMH, HEOOXOIUMBIMH JIJIS PEIICHUST OCHOBHBIX 3a71a4 MPo(dheCCHOHATBHOM IeATeTbHOCTH.

3aayaMy OCBOCHHUS JUCLIUIUINHBI SIBJISIOTCS:

- O3HAaKOMWTH CTYACHTOB C OCHOBHBIMHU IIOHATHUSIMH U METOJAAMH COBPEMEHHONW MATEMAaTHUKH,
HEOOXOAMMBIMU JIJIS1 pEIICHUS TEOPETHUECKUX U MPAKTHUECKUX 3a]a4 MHKEHEPHOTO Jea;

- IPUBUTH CTYACHTAM YMEHHUE U3y4aTh JIUTEPATYPY I10 MATEMATUKE U €€ IIPUIIOKECHHUSM;

- Pa3BUTH JOTHUYECKOE MBIIIICHHE Y CTYJACHTOB U MOBBICHTH UX OOIIEKYIbTYPHBIA YPOBEHB;

- BBIpAa0OTaTh y CTYJAEHTOB HAaBBIKU MCIIOJIb30BaHUs TEXHUYECKUX CPEJICTB COBPEMEHHONW MaTeMaTHKH.

2. IlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMs] O AUCHUIVIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIEeTeHIM I

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHII U

Kon n HanmeHOBaHME
WHJIUKATOpa JOCTHKEHUS

[Tnanupyemsble pe3yabTaTbl 00y4eHUs 110
JUCLUILINHE, 00ECTIEUNBAIOILIUE TOCTHKEHNE
IUTAaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII

VYK-2 Cnocoben onpenensith

Kpyr 3ajad B  paMKax
IOCTABJICHHON  LEeIH U
BBIOMpATh ONTUMAaJIbHbIE
CIOCOOBl WX  peIIeHHUs,
UCXONs U3 JIEUCTBYIOIIMX
MPaBOBBIX HOPM,
HMEIOIINXCA PECYpPCOB U
OTpaHUYCHUH

KOMIIETEHLIU
VYK-2.1 Omnpenenser nepedyeHb
3a1a4 IUIA JIOCTAXKEHUS
IIOCTaBJICHHOH N

3HaeT
- OCHOBHBIE Pa3JieNbl BbICIIEH MaTeMaTHKH IS
pelleHrs IOCTAaBICHHbBIX 33/1a4;

ymeeT

- hopManTM30BaTh MOCTABICHHYIO 3a/1a49Y;

- IpPUMEHATb OCHOBHBIE MaTeMaTHYeCKHe
METO/Ibl B PEIICHNH IOCTaBJICHHBIX 3a7au.
BJajeeT

MaTeMaTUYECKUM aIllapaTroM, I03BOJIIOIIUM
PELINTh OCTABJICHHBIE 3a7]aui

VYK-2 Cnocoben onpenensite
Kpyr 3aad B  paMKax
MOCTABJICHHON  LEeIMH |
BBIOHMpATh ONTHUMAaJIbHbIC
CHocoObl  MX  pelIeHus,
UCXOOs U3 JIEHCTBYIOIIUX
TIPABOBBIX HOPM,
UMEIOIIUXCS PECcypcoB U
OTpaHUYCHUUN

YK-2.3 TIlpemraraer crocod wu
CPEACTBO  pEIICHUs  3aJadu
npogecCuOHAIBHON

TS TEITbHOCTH c y4€Tom

PECYPCOB M OTPAHUYECHUI

3HaeT
-MaTeMaTUYECKUH anmapar, NIPUMEHIEMBbIN A1
pelIeHNs OCHOBHBIX MPo(ecCcroHaNIbHBIX 3a/1a4;
ymeer

- BBIOMpaTh crnoco0 peleHus MOCTaBICHHON
3aJ1a4M C yUE€TOM PECYPCOB U OTPAHUYECHMI;
BJajeeT

- MaTeMaTU4YECKUMU
MIOCTaBJICHHBIX 3ajad.

METOdaMu  pCUHICHUA

YK-2 Cnocoben onpenensite
Kpyr 3agad B  paMKax
MOCTABJICHHON  LEeIMH |
BBIOHMpATh ONTUMAJIbHBIC
CHOCcOObl ~ MX  pelleHus,
UCXOOs U3 JIEHCTBYIOIIUX
TIPABOBBIX HOPM,
HMEIOIINXCA PECYPCOB U
OTpaHUYCHUHN

YK-2.4
MOCJIeI0BATEIbHOCTh
(ayiropuT™) pelIeHus 3aa4u

CocrasisieT

3HAeT
- aNTOPUTMBI OCHOBHBIX METOJIOB pEIICHUS
IIOCTABJICHHBIX MaTEMATUYCCKUX 3a/1a4,

ymeeT

- HpI/IMeHHTB a.]'Il"OpI/ITMI)I OCHOBHBIX METOIAOB
pellieHHUs]  MOCTABJICHHBIX  MaTEeMAaTHYECKHUX
3a/1a4;

BJIaJeeT

- aJIFOpPITMaMI/I pemeHI/m
MaTeMaTUYECKUX 3aa4.

ITOCTAaBJICHHBIX

3. Yka3anue MecTa AUCHHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM IPOrpaMMBbl

Jannas aucuurimHa (Moaynb) BkiodeHa B biok «Jlucuumnuuel, moxynu» b1.0.08 ocHoBHOM
npodeccuoHanbHON o0pa3zoBaTenbHON mporpammbl 21.03.02 3emieycTpoiicTBO M KaJacTpbl U OTHOCHUTCS K
00s13aTeIbHON YacTH yueOHOro IJIaHa.




TpeGoBaHus K IpeABAPUTEIBLHON MOATOTOBKE 00YYaIOMIEerocs: 00y4JaromMUMHUCs OJDKHA OBITh OCBOCHA
HporpaMMa MAaTEMATUKHNU B COOTBCTCTBHUHU C q)eﬂepaJIBHBIM FOCYI[apCTBCHHBIM O6paBOBaTC.HBHLIM CTaHIIapTOM
cpeHero (MOJTHOT0) 001Iero 00pa3oBaHusl.

Ne Kon n HaumeHnoBaHve WHIUKAaTOpa
[Tocnenyromye TUCITUTITMHBI
/1 MOCTHIKEHUS KOMIIETEHIINU

1 OKOHOMHKO-MaTeMaTHUECKHUE MCETOABI MW MOJCIUPOBAHHUE B

. OIIK-1.1, OIIK-1.2, OIIK-1.3, IIK- 5.4
3eMJICYCTPOMCTBE U KaJacTpax

4. O0beM DUCHMILIMHBI (MOAYJIS) B 3a4€THBIX €IUHHLAX € YKA3aHHEM KOJMYECTBA AKaJeMHYEeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yawlnuxcsli ¢ mpenojgaBartejeM (M0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJILHYIO PA00Ty 00y4aromuXcs

Cemectp
W3 Hux yacel Ha
Bun yuebHoii paboTbl E;fgg MIPAaKTHYECKYIO 1 9 3
TIOATOTOBKY

KonrakTHas padoTa 192 64 64 64
Jlexnmonnsie 3anstus (Jlek) 80 0 32 16 32
IMpaktnueckue 3anstus (I1p) 112 0 32 48 32
HNuas xonTakTHas padoTa, B TOM YHcJIe: 29 1,05 0,8 1,05
KOHCYJIBTAIIMH 110 KypCOBO# paboTe (ITPOEKTY), 12 0.4 0.4 0.4

KOHTpOJbHBIM paboTtam (PI'P)

KOHTaKTHas paboTa Ha aTTeCTalluio (cJaJa 3a4era,
3ayeTa ¢ OIICHKOM; 3aIlliTa KypCOBOW pabOThI 1,2 0,4 0,4 0,4
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))

KOHTaKTHas1 pa60Ta Ha aTTeCTalnuio B CCCCHIO

0,5 0,25 0,25
(KOHCYIIbTAIUS IIepe] SK3aMEHOM U c1adya
Yachbl Ha KOHTPOJIb 57,5 26,75 4 26,75
CamocrositenbHas padora (CP) 143,6 52,2 39,2 52,2
OO0uast TPy10eMKOCTh TUCHUILTUHBI (MOIYJIs)
qacel:| 396 144 108 144
3aYeTHbIE eTUHUILI: 11 4 3 4

5. Copepxkanne AUCHHMIVIMHBI (MOAYJs), CTPYKTYPHPOBAaHHOE MO pasjejamM (TemMaM) ¢ YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKa/JeMHYeCKHUX YaCOB U BUJAOB YUeOHbIX 3aHATHI
5.1. TemaTnueckuii njaaH JUCHUILUIMHBI (MOYJISA)

KonTakTHast paboTta (110 yueOHBIM
3aHATHAM), Jac. Kon
o WHMKATOP
a
S| Jeknumn I13 JIP Bcero
Ne Pa3nensl IMCIAIUTHHEL g 1t CP > | mocTHXKEHU
8 qac. q
W3 HUX Ha W3 HUX Ha W3 HUX Ha
MIPaKTH- MPaKTH- MIPaKTH- KOMIICTCHIT
BCECTO YECKYIO BCETO YECKYIO BCETO YECKYIO nun
MOJro- MOAr0- MOJIro-
TOBKY TOBKY TOBKY
1. |l pa3nen. JIuneiinas u
BEKTOpHasl anredpa.
YK-2.1,
1.1. [JIuneiinas anreoOpa. 1] 6 4 8 18 YK-2.3,
YK-2.4
YK-2.1,
1.2. [BekropHas anredpa. 11 2 4 4 10 YK-2.3,
YK-2.4




2. |2 pasnmen. AHanuTH4YECKas
TeOMETPHSL.
AHanuThueckas TIeOMETpusl B yR-23,
2.1. 2 4 10 YK-2.4,
MIPOCTPAHCTBE. VK21
AHanuThueckas TeOMETpus Ha yR-21,
2.2. 1OCKOCTH 4 6 10 YK-2.3,
) YK-2.4
3. |3 pa3nmen. BBenenue B ananus.
YK-2.1,
3.1. |OyHKIIMU OTHON TIEPEMEHHOIA. 6 6 16 VK-2.3,
YK-2.4
4. |4 paznen. Auddepenunanbuoe
ucuuciaeHue PyHKIUU OTHOM
IIEPEMEHHO.
YK-2.1,
4.1. (TIpousBoanas GpyHKIUU. 4 8 16 VK-23
YK-2.1,
4.2. |IIpunoxxeHus Mporu3BOTHOM. 4 10 22 VK-2.3,
YK-2.4
5. |5 pasnen. @yHKIMY HECKOJIBKUX
MIEPEMEHHBIX.
DyHKIUU HECKOIBKUX YK-2.1,
5.1. HepeMEHHbIX 4 6,2 | 142 | YK-2.3,
) YK-2.4
6. |6 pazmen. MHas KoHTaKTHas
pabora - 1 cemecTp.
YK-2.1,
6.1. |MHas koHTakTHas padoTa. 0,8 VK-2.3,
YK-2.4
77 pazaen. Kontpous - 1 cemectp.
YK-2.1,
7.1. |Dx3ameH. 27 VK-2.3,
YK-2.4
8. |8 pa3nmen. UnTerpanbHoe
UCYHCIICHUE (PYHKIIUHA OTHOM
IIEPEMEHHOM.
YK-2.1,
8.1. |HeonpeneneHHbII HHTETPAII. 16 12 30 YK-2.3,
YK-2.4
YK-2.1,
8.2. |OmnpenencHHBINA HHTETPAIL. 8 4 16 YK-2.3,
YK-2.4
YK-2.1,
8.3. |HecoOcTBEeHHBII HHTETpA. 4 2 8 YK-2.3,
YK-2.4
9 19 pazaen. KomrekcHblie yucna.
9.1. |KoMIuieKCHBIC YHUCIIA. 2 4 yK-2.,

YK-2.3




10. 110 pazzaen. uddepennuanbabie
YpaBHEHHS.
101 JuddepeHnnanbabie ypaBHEHUS 9 5 6 16 zi_gé’
" |mepBoro nopsiaka. YK-ZI. 4’
YK-2.1,
10,2, ['PddepenumanbuIe ypasnenus 4 12 132] 292 | vk-23,
BBICIIIUX TIOPSIKOB. VK-24
11. |11 pasnen. Has koHTaKkTHas
pabora - 2 cemecTp.
YK-2.1,
11.1.|1nas koHTaKTHas paboTa. 0,8 YK-2.3,
YK-2.4
12. |12 paznen. Kontposns - 2
ceMecTp.
YK-2.1,
12.1.|3ayer. 4 VYK-2.3,
YK-2.4
13. (13 pa3nen. Psgpr.
YK-2.1,
13.1.|Psgprl. 8 8 12 28 YK-2.3,
YK-2.4
14. |14 paznen. Teopus
BEPOSITHOCTEM.
YK-2.1,
14.1.|Cnyyaitabie cOOBITHSA. 6 12 14 32 YK-2.3,
YK-2.4
YK-2.1,
14.2.|CnyyaiiHple BETUYUHBI. 12 6 12 30 YK-2.3,
YK-2.4
15. |15 paznen. Matemaruueckas
CTaTHCTHKA.
DNeMEeHThI MaTeMaTU4eCcKOn yK-21,
15.1. CTATHCTHKI 6 6 142 26,2 | VK-2.3,
) YK-2.4
16. |16 paznen. Has koHTakTHas
pabora - 3 cemecTp.
YK-2.1,
16.1.|1nast koHTaKTHas paboTa. 0,8 VK-2.3,
YK-2.4
17. |17 paznen. Konrpons - 3
cEMeCTp.
YK-2.1,
17.1.|Dx3ameH. 27 YK-2.3,
YK-2.4
5.1. Jlekiuu
Ne | HaumeHoBaHue pazzaena .
. HanmeHoBaHHE 1 KpaTKOE COJIePIKaHUE JTCKITUI
pasn Y TEMBI JICKITUI
Martpuiibl u onpenenutend. CHCTeMbl TUHEHHBIX YPaBHEHU.
1 Jluneiinas anmre6pa.  |MaTpuubl n geiictBus Hax HuMH. ONpEeeMHTENN KBaJIPATHBIX MATPHIL
CaoiicTBa onpeaenuteneidl. MHHOPHI U anreOpanuecKue JOMOTHEHUS.




Teopema Jlarumaca. O6patHas marpuua. Panr matpuiisl. CucTeMsl THHEHHBIX
YpaBHEHU M METOAbl UX pemeHus. Kpurepuii COBMECTHOCTH CHUCTEM
JIMHEWHBIX YPABHEHUM.

Bekropnas anre0pa.

BekTopbl Ha IIOCKOCTH U B MPOCTPAHCTBE.

BekTopsl Ha miuockocTd U B TIpocTpaHcTBe. JIMHeWHble omnepanuu Hal
BEKTOpaMHu, cBoicTBa. CKaJISIpHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUS
BEKTOPOB, CBOMCTBa. YCIOBHUS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUTAHAPHOCTH BEKTOPOB B KOOPJMHATHOH (hopMe.

ABanuTnyeckas
reoMeTpusi B
MIPOCTPAHCTBE.

[InockocTs U npsiMasi B IPOCTPAHCTBE.

VYpaBHEHHME IUIOCKOCTH B IPOCTPAaHCTBE. B3amMHOE pacnosiokeHue
IUIOCKOCTEHM B IPOCTPAHCTBE: YrOld MEXKIYy IUIOCKOCTSAMH, YCJIOBHSA
[apAJUIEIBHOCTH M NEPHEHAUKYIAPHOCTH  IulockocTe. llpamas B
MPOCTPAHCTBE U CIOCOOBI €€ 3aaHus. YToil MEXAy NpsMbIMU. B3aumnoe
PacIoJI0KEHUE MPSAMON U INIOCKOCTH B IIPOCTPAHCTBE: YIOJl MEXAY NPAMOM U
IIJIOCKOCTBIO, YCIOBUS NAPAJLIEIBHOCTH U NEPHEHAUKYJIAPHOCTH MIPSIMOU U
I10cKOCTH. PaccrosiHue oT TOUKHM 10 NpsAMOH.

DyHKIMU OAHOMN
TIEPEMEHHOM.

IIpenen u HenpepbIBHOCTh (GYHKLUU OJHOM EPEMEHHOM.

[TonsaTue u criocoObI 3a1anus GpyHKIMH, cBOKHCTBA pyHKIMi. Knaccnpukarms
aneMeHTapHbIX (QyHKIWH. [lpumeHenue ¢yHKuid B 3KoHOMHKE. [Ipemen
9HrCI0BOI mocnenoBarenbHocTu. Ilpenen ¢ynkumn. beckoHeuyHO Manbie U
O6eckoHeuHO OoJibIIMe BeauunHbl. OCHOBHBIE TEOPEMBI O IIpe/ieliax, IPU3HAKU
CYLIECTBOBAHMSI Ipeziesia. 3aMmedareabHble Ipeieibl. 3aa4a 0 HENPEPbIBHOM
HAuUCJIEHUU TpoueHToB. CpaBHeHHE OECKOHEYHO MalbIX BEJIWYMH.
DKBHBaJICHTHBIE O€CKOHEYHO Majble GyHKIMH. HernpeprlBHOCTD (yHKINU B
Touke. Touku pa3pbiBa GyHKLIUU U UX Ki1accupukaius. OCHOBHbIE TEOPEMBI O
HETPEPHIBHBIX (DYHKITHSX.

[TpousBoHas GyHKIUH.

[IpousBonnas ¢pyukuu. Juddepenunan GpyHKuu.

Onpenenenue npousBoaHoN. Ee reomerpuueckuil n (pU3MUECKH CMBICII.
OKOHOMHMYECKMM  CMBICII ~ IPOM3BOJHOW,  HUCIOJIb30BAaHUE  TOHATHUSA
pou3BoIHON B 3KoHOMUKe. [IpaBuna nuddepennupoBanus. [IponsBoaHsie
JieMeHTapHbIX  (QyHKiumil. [IpousBojHas  clIOXKHOH, oOOpaTHOH U
rapaMeTpU4eCcKu 3aIaHHOU GyHKIMA. Jlorapudmmueckoe
muddepenumpoBanue. Juddepennuman (yHKIMH, €ro IeoMEeTPHUYECKUi
cmbicn.  IlpomsBoguble u  auddepeHuHanbl  BBICHIMX — MOPSAIKOB.
HenpepsiBHOCTS U AU PepeHIUPYEMOCTb.

[Ipunoxenns
MIPOU3BOAHOM.

Hcnonb30Banne Npou3BOAHON IS UCCIEOBAHUS (QYHKITHI.

OcHoBHbIE TeopeMbl AU(PepeHIINaTBHOTO HUCUUCIEHU: TeopeMbl Pois,
Jlarpanxxa, Komm. [IpaBuno Jlonurans. HWcciaenoBanue QyHkuuid npu
MOMOIIM  TNPOU3BOAHBIX. MOHOTOHHOCTH M  IKCTPEMYMbI  (YHKIHH.
Heo0xonuMele M TOCTATOYHBIE YCIOBHS IKCTpEeMyMa. BBITYKIOCTh M TOYKH
nepernba. AcumnToTel rpaduka QyHkiuu. OOmas cxema HcCIeJOBaHUS
(GYHKIIUHM ¥ TOCTpOeHHUs rpaduka.

QOYHKIUY HECKOJIBKUX
IIEPEMEHHBIX.

YacTHble TPOU3BOHbIE, TOTHBIE MU HEepeHIIaTbl U UX MPHIIOKEHHS.
DYHKIIMY HECKOJILKUX MepeMeHHbIX. ObnacTe onpenenenus. JInHuM ypoBHs.
IIpenen  QyHKIUMM  HECKOJBKUX  MepeMeHHbIX.  llpousBogHble U
muddepeHnnansl QYHKIMM HECKOJBKUX IEpeMEHHbIX. ['eoMerpuueckuit
CMBICJ YaCTHBIX NMPOU3BOJAHBIX. [Ipon3BOAHAS CIOXKHONW M HESIBHO 3aJaHHOMN
(GYHKIIMM HECKOJIbKUX TepeMeHHbIX. HopManb M kacaTtenbHas MIOCKOCTh K
noBepxHocTu. [Ipon3BoaHas 1O HamMpaBiICHUIO (YHKIUU HECKOIBKHX
MEepeMEeHHbIX U rpagueHT. llpomsBogHble M Au@depeHnnansl BBICHIINX
nopsaakoB. TeopeMa O paBeHCTBE CMEIIAHHBIX MPOM3BOAHBIX. DKCTPEMYM
(GyHKIIMN HECKOJbKUX nepeMeHHbIX. Hanbomnpiiee u




HaNMCHBIICC 3HAYCHUA (I)YHK]_II/II/I HCCKOJIBKUX TMCPCMCHHBIX B 3aMKHyTOI‘/1
obnactu. YcioBHbIN dkcTpeMyM. Teopema Jlarpanxa.

11

Heonpenenennsiii
MHTErpall.

IlepBooOpasHast U HeONpeAENEHHBIM HHTETPal.

[lonsatue mepBooOpazHoi  dyHkumu. OmnpenerneHUe W CBOWCTBA
HEOIPECIEHHOT0 HMHTerpana. Tabiuma HeonpeaeNeHHbBIX HHTETPajoB.
WNurterpupoBanne pasznoxxeHueM. HTerpupoBaHue METOIOM  3aMEHBI
IIEPEMEHHOM. WNHurerpuposanue o YacCTsAM. HHurerpuposanue
TpUrOHOMETpHYeCKUX  (QyHkumii.  MHTerpupoBaHue  panroOHaNIbHbBIX
anreOpandyecknx (GpyHKuid. MHTErpHpoBaHne HEKOTOPBIX MPPALMOHAIBHBIX
anredpandeckux (yHKIUH.

12

OrnpeneneHHbI N
UHTETpal.

OnpeneneHHblil MHTErpail U €ro NPpUJI0KEHUS.

[loHsiTHE ONIpENENIeHHOr0 UHTErpalla, €r0 FTEOMETPUUECKHUI U 3KOHOMHYECKUI
cmbicia. CBolicTBa OIpeAENeHHOro HHTerpana. Teopema o cpenHeM
3HaueHunn. Teopema bappoy u ee cieacreue. @opmyna HeroTona- JleliGuuna.
I'eomeTpuueckue NpUIOKEHUs ONPEACIEHHOIO HHTErpaIa.

13

HecoOcTBeHHBIM
UHTErpal.

HecoOcTBeHHBI HHTETpaT.
HecoOcTBeHHBI WHTETpaj, oOmpeielicHue, BbluucieHue. Mccnenoanue
CXOMMOCTH HECOOCTBCHHBIX HHTETPAIOB IIEPBOTO U BTOPOTO POJA.

14

KommniiekcHble uuncia.

KommnekcHeie uncia.

Omnpenenenre KOMIUIEKCHBIX uncen. Anrebpandeckasi (hopMa KOMILIEKCHOTO
grcna. TpuroHomerpudeckas Gopma KOMIUIGKCHOTO umcia. JelcTBus Hax
KOMILIEKCHBIMH YHCIIAMU.

15

Huddepennnanpuble
ypaBHEHHUsI IEPBOTO
HOpSIZIKA.

OcHoBHbIe BU/IbI Ju(GepeHIMaTbHbIX YPaBHEHHUH IEPBOT0 MOPSIKA.
OCHOBHBIE  TIOHATHSI TEOPHUH  OOBIKHOBEHHBIX auddepeHInanbHBIX
ypaBHeHMH. 3amauu, npuBogdue K AuddepeHLnanbHbIM ypaBHEHUSM.
OOmee m dactHOoe pemieHHe AUGGEPCHIIMATHLHOTO ypaBHEHHs. Teopema
CYIIECTBOBaHMA M  €AMHCTBEHHOCTM  pemieHus  3agaun  Komwm.
HuddeperHunanbaple  ypaBHEHUST €  Pa3ACISIOMIMMUCSH TEPEMEHHBIMH.
OnHoponHble tuddepeHanbHble YpaBHEHHUSI U YPaBHEHUsI, TPUBOJIAIINE K
HuM. JIuHeltHble qudepeHnranbable ypaBHeHUs. Y paBHeHue bepHymu.

16

Huddepenunanpabie
YPaBHEHHS BBICIINX
MOPSIKOB.

HekoTopsie Buab! qud depeHanbHbIX YpaBHEHUS BBICILIUX MTOPSIIKOB.

OOmme mnoHATUA O U(QepeHINaTbHbIX YpPaBHEHHUAX BTOPOIO IMOpSJIKA.
3amaya Komm. JluddepenuuanbHble ypaBHEHHS BBICIIMX —IOPSIKOB,
JIONyCKalole MOHWKeHue mnopsaka. JluneitHosle nuddepeHInanbHbe
YpaBHEHUsI BTOPOrO TMOpsiiKa, CBOMCTBA UX pemieHuid. OJHOpOAHbBIE
TUHEWHble  audQepeHnraIbHble  YpaBHEHHs  BTOPOro  Hopsiika ¢
MOCTOSSHHBIMU ~ Ko3(dunrenTamu.  XapakTepUCTUUECKOE  YpaBHEHHE.
CrpykTypa  oOwIero  pemeHuss OJHOPOAHOTO M HEOJHOPOIHOTO
mupdepeHIMaIbHOr0  ypaBHEHHS ~ BTOporo  mnopsaka.  JIuHeliHoe
HEOJHOpoAHOe  nu(pdepeHInalbHOe  ypaBHEHHE €  HOCTOSHHBIMU
kod(puimeHTaMn W CHENUaIbHOM TPaBOM dYacThio. MeToa Bapuamuu
IPOU3BOJILHBIX MOCTOSIHHBIX. CHUCTEMBI T (depeHIIMaIbHbIX YPABHEHUH.
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Psaner.

UYucnossle psiibl. CTEIEHHBIE PSBL.

YucnoBol psiag, €ro CXOAUMOCThb, cymMa. CBOMCTBA CXOISAIIUXCA PSIOB.
Heo6xoauMelii mpu3Hak cxoauMocT. /locTaTouHble IPU3HAKA CXOAUMOCTH
PSAIOB C TOJNOKUTEIbHBIM YIEHAaMHU: (TPU3HAKM CpPaBHEHHUS, TPU3HAK
HNanamOepa, uHTerpanpHblii npusHak Komm). 3Hakouepeyronmecs psisbl.
[Ipusnak JleiiOHuIa U1 3HAKOYEPEOYIOMIMXCS PSAIOB. AOCONIOTHAs |
yCIOBHAas CXOAMMOCTh. IlpuOnmkeHHOEe BBIYHCICHHE CYMMBI psija,
pasnuuHble CrocoObl OLIEHKH ocTaTka psna. CreneHHsle psiabl. Teopema
AGens. VHTepBam CXOAMMOCTH CTENEHHOIO psiia, CBOHCTBA CYMMBI
CTENEHHOro psfa. Teopema O €IMHCTBEHHOCTH Pa3NIOKEHUS (PYHKIUH B
creneHHou psa. Paner Teinopa




u Maxkinopena. HeoOxoaumoe M 10CTaTOYHOE YCIIOBHE CXOAMMOCTH psla
Tetinopa k nopoxxaaromeit GyHkiuu. OctaTtouHbIi wieH ¢popMyibl Teitmopa B
¢dopme Jlarpamxka. PasnoskeHne OCHOBHBIX AJIEMEHTAPHBIX (YHKUUH B Pl
MakopeHa.
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CiyqaifHble COOBITHS.

OCHOBHBIE IOHATHUSI TEOPUU BEPOSTHOCTEM.

OneMeHThl KOMOMHATOPUKHW: pa3MEIeHHs, IePECTaHOBKH, COYETaHUS.
[TonsiTie ciaydyalHOTO COOBITHSA, BHIBI COOBITHI. AJredpa COOBITHIA.
Knaccuueckoe omnpeneiaeHue BepoATHOCTH. YacTora M BEpPOATHOCTD
nosiBJIeHUs coObITUs. ['eomeTpudeckoe onpeneneHre BeposiTHOCTU. Teopema
CJIIO’KE€HHUsI BEPOSITHOCTEH. YCIIOBHAsE BEPOSTHOCTb, TEOPEMAa YMHOXKEHUS
BeposiTHOCcTe. Dopmyna mosHOW BeposTHOcTH H  (Gopmynbl  baiieca.
[ToBropHBIe UcibITanud. @opmyna bepHyH. ACUMOTOTHYECKUE (POPMYIIBL:
teopema [lyaccona, JlokanbHas u MHTErpaibHas TeopeMsl Jlamnaca.
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Ciy4aifHble BETMYUHBI.

XapakTepUCTUKH CIIyYalHbIX BEJIUYUH.

[TonsiTe ciyyailHOW BeMYUHBI. JIUCKpETHBIE U HEMPEPBIBHBIC CIydailHbIE
BeIMYUHBL. Pan  pacnpeneneHuss  ciydaliHOM — BenuuuHbl.  DyHKIUA
pacupeneneHus — cliydaiiHo  BenuuuHbl.  [IMOTHOCTH  pacmpeneneHus
BEpPOSTHOCTEN. UMCIIOBBIE XApAaKTEPUCTUKU CIIy4alWHOW BEIMYHMHBL. Bumisl
pacrpefieieHuss CIy4ailHbIX BeIMYMH: OWHOMHAJIbHOE paclperesieHue,
reOMETPHUUYECKOEe pacmpeneneHue, pacupenenenue Ilyaccona, paBHoMepHOe
pacupeneneHue, MIOKa3aTeIbHOE pacrpezeieHue, HOpMaJIbHOE
pacrpencieHue. Pacnpenenenus, CBSI3aHHBIE c HOpPMaJIbHbIM
pacnpezneneHueM. 3akoH Oonbiux yucen. [IpenenbHbie TEOpEeMBI.
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OJIEMEHTHI
MaTEMATHYECKON
CTAaTUCTHUKH.

3aauy MaTeMaTH4EeCKON CTaTUCTUKH.

OcHoBHBIE  3aJaud  MaTeMaTU4YEeCKOW  CTaTUCTUKU.  ['eHepanbHas
COBOKYMHOCTb. BpiOopka. Bapuarmonusiii psin. Beibopounas dyHKIms
pacnpeneseHusl. Bri6opounsie YHCIIOBBIE XapaKTEPUCTHUKHU.
I'pynnupoBanHblii  BapuanuoHHBIN psfa. ['ucrorpamma. IHTEepBasbHBIE
OLICHKU. /JloBepuTENbHBI MHTEpBaN [UIsl MaTeMaTH4YECKOIO OKHUIaHUS.
[TpoBepka  cratuctuueckux rumnote3. Koppensuusa.  Koadduument
Koppensun. Perpeccus. BeibopouHble THMHENHHbIE YpaBHEHUS PETPECCHH.

5.2. IlpakTudeckue 3aHATHS

HaunmenoBanue paznena

pﬁn U TEMBI HpaKTI:I‘leCKI/IX HaumenoBanue u cogepxanue NpakTUYECKUX 3aHITUI
3aHIATHH
JerictBusa Hax MaTpuiaMu. MeTo bl peLIeHUs] CUCTEM JIMHEUHBIX YPABHEHUN.
Apudmerndeckue nEUCTBUS HAJA MaTpPUIAMU: CJIOKEHUE, BBIYUTAHHE,
. YMHOXEHHUE Ha YUCII0, yMHOXeHHe MaTpull. CriocoObl BEIYKCICHHS 00paTHON
1 JIuneitnas anreopa. . .
MaTpuilsl. Pemenue cucreM nuHEHHBIX ypaBHeHUH 1o Gopmynam Kpamepa,
METOJIOM 00paTHOM MaTpHIIbl, MeTOI0M [aycca.
Bexkropsl, onepaiuu Ha1 BEKTOpaMu.
JIvHeitHbIe onepanuu HaJl BEKTOpaMu. BeIUunCIIeHNE CKAIIPHOT0, BEKTOPHOTO
2 BekropHas anrebpa. |M CMEHNIAHHOTO NPOU3BEACHUI BEKTOPOB B KOOPJAMHATHOW (opme. YciaoBus
OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH M KOMILUIAHAPHOCTH BEKTOPOB.
II;mockocTh ¥ IpsiMast B TPOCTPAHCTBE.
AHaguTHueckas VYpaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE. YTOJI MEXKIAY IUIOCKOCTSIMH.
3 TeOMETPHS B PaccrosHue oOT TOYKM 40 IUIOCKOCTH. Buael ypaBHEHMH nOpsSMOW B
MIPOCTPAHCTBE. IMPOCTPAHCTBE. B3anmHoe PpacCmoJIOKEHNE pr[MOI‘/'I n TIOCKOCTH B

IIPOCTPAHCTBE.




ABanuTnueckas
r€OMETPUsI Ha TUIOCKOCTH.

VYpaBHEHHE TMHUU HA IJIOCKOCTH.

JlexkapToBa cUCTeMa KOOPIMHAT Ha IUIOCKOCTU. PaccrosiHme mMexnay IByms
TOYKaMHU, JIE€JICHUE OTpPe3Ka B 3aJaHHOM COOTHOLIEHUU. Buael ypaBHEHUI
IIPSIMOW Ha IJIOCKOCTH. Y CJIOBHA NApauIeIbHOCTU M NEPIECHAUKYISIPHOCTH
psAMBIX. PaccTostHuE OT TOYKH 10 NPpsAMOM. JIMHUM BTOPOTO MOPAAKA: SILIUIIC,
runepbona, mapadosa.

DyHKIMU OAHOMN
MIEpPEMEHHOM.

[Ipenen ¢pynkuuu.

PackppiTHe paznMYHBIX BHJOB HEONPEICICHHOCTEH NpPU  BBIYUCICHUU
IpeaenoB. 3ameuaTenbHble NpeAensl. lcmonb3oBaHuEe SKBHUBAJICHTHBIX
OECKOHEYHO MaJIbIX ISl BBIYMCIICHUS TIPE/ICIIOB.

[TpousBoaHas GyHKIUH.

[IpousBonaHas GyHKIUU.

[IpaBuna nuddepennupoBanus, TabIUIa NPOU3BOAHBIX. [Ipon3BomHBIC
aneMeHTapHbIX  GyHKuMHA. [Ipow3BogHas  CIIOXKHOW, OOpaTHOM |
napaMeTpUIecKu 3aIaHHON (PYHKIMA. Y paBHEHHE KacaTeIbHOW U HOPMAIIU K
KPUBOM.

[Ipunoxenus
IIPOU3BOJHOM.

Hcnonp30BaHne MPOU3BOIHOM U1l BBIYMCICHUS IIPENEIOB U MCCIEN0BAaHUSA
GbyHKIHH.

PackpeiTHe pa3inyHBIX BHJIOB HEONPEIECICHHOCTEH C HCIIOJIB30BAHUEM
npaBuia Jlonuransa. MccnenoBanne QyHKIMA MPHU MOMOIIN HPOU3BOTHBIX.
MOHOTOHHOCTh U 3KCTpeMyMbl GyHkuuu. HeoOxoaumble U 10CTaTOYHBIE
YCJIOBHUSL JKCTpemMyMma. BreimykiocTs u Toukm mneperumda. OOmiasi cxema
uccieoBaHus QyHKIMY U IOCTPOCHHUS IpaduKa.

qDYHKLII/II/I HCCKOJIbKHX
INCPEMCHHBIX.

YacTHble TPOU3BOHbIE, OJIHBIE AU(D(HEPEHIINANIBI U UX TPUIOKEHUS.
YactHble Mpou3BOJHbIE (PYHKLINN HECKOJIBKMX NepeMeHHBIX. [Ipon3Boanas
110 HaIIPaBJICHUIO U rpasneHT. [Ipon3BoiHbIE BBICIINX TOPSIKOB. DKCTPEMYM
¢byHKIMKM ABYX TmepeMeHHbIX. HaumOosbliee W HaWMeHbIIee 3HAYCHUS
(GyHKLIMHU IBYX HEPEMEHHbBIX B 3aMKHYTOM 00J1aCTH.
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Heonpenenennsiii
WHTErPaJl.

MeTo bl HHTErpUPOBAHUS.

Tabnuia HeompeneneHHbIX MHTErpanoB. MHTerpupoBaHue pas3iioKEHHUEM.
WNHrerpupoBanre METOAOM 3aMEHbl INEpeMEeHHOU. HHTerpupoBaHue 110
yacTaM. HTerpupoBanue Tpuronomerpuieckux ¢GyHkuuii. MurerpupoBanue
panMoHaNbHBIX anredpandeckux ¢GyHKuuid. VHTErpupoBaHHE HEKOTOPBIX
UpPalMOHATIBHBIX aJIreOpandeckux (QyHKIUH.
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OnpeneneHHbIi
HHTETpAI.

Beruncienue onpeneneHHoro HHTerpaia.

@®opmyna Hetorona-JleiiOnuna. 3ameHa mepeMeHHOW U (dopmyna
MHTETPUPOBAHMS 110 YacTAM B OIPEACIICHHOM UHTerpaine. Brruucienue
oI TIOCKUX (GUTryp, AJIUH AYT, 0OBEMOB Tell BpaIleHUs U IUIoNaaei
ITOBEPXHOCTEH BpaLCHUSI.
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HecoOcTBeHHBIN
WHTErpal.

HecoOcTBeHHbIE HHTETrpabl IEPBOTO U BTOPOTO POJA.
HccnenoBanue CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB NEPBOTO U BTOPOTO
pona.

15

Huddepennunanbuble
YpaBHEHHS TIEPBOTO
HopsiZIKA.

Mertoab! pemeHus 1uddepeHaIbHbIX YPaBHEHUI IEPBOTO MOPS/IKA.
Juddepennnanbable ypaBHEHUS C pa3essioluMucs nepeMeHubiMu. O61ee
U yacTHoe peueHue auddepennnansuoro ypasHenus. Juddepennuansabie
ypaBHEHHUs B MOJIHBIX Auddepenunanax. OnHopoansie nuddepeHuanbHbie
ypaBHEHHMS U YypaBHEHMs, NPUBOAAIINE K HHUM. PelieHue JIMHEHHBIX
nuddepeHInanbHBIX YpaBHeHUN MeTtoaoM bephynnu u meronom Jlarpamxa.
VYpasHeHue bepHymn.
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Huddepennunanbuole
YpaBHEHHSI BBICIITIX

Mertoab! pemenust TuddepeHIaabHbIX YpaBHEHUH BTOPOTO HOPSIIKA.
JuddepennnanbHble ypaBHEHUS! BTOPOTO MOPSIIKA, JOMYCKAOIIUe




HOPSIKOB.

NOHWXeHue mnopsaaka. OpHopoaHble JMHEHHBIE —AU(QepeHIraibHbIe
YPaBHEHUs C MOCTOSHHBIMH Kod¢pduuneHtamu. JIMHeliHOE HEOTHOPOIHOE
muddepeHaIbHOe  YpaBHEHHE C  TOCTOSHHBIMU KOd((UIMEHTaMH U
CliellMaJlbHOM  TpaBOM  yacThio. Meron  BapualuMu  MPOHU3BOJBHBIX
MOCTOSIHHBIX.
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Panpr.

Yucnosslie psiibl. CTEIEHHbBIE PSIBL.

Yucnossie PAIBL HocraTounsle MPU3HAKU CXOAUMOCTH
3HAKOIOJIOKHUTEIBHBIX  psAA0B. CXOIMMOCTh 3HAKOIEPEMEHHBIX PSIOB.
OYHKIMOHATIBHBIE PSJIBI.
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CiyqaifHble COOBITHS.

BeposTHOCTB City4aitHOTO COOBITHSI.

OneMeHThl KOMOHMHATOPUKHU: pa3MEIeHHs, IePECTaHOBKH, COYETaHUS.
BeposatHocTh ciydaliHOro coObITUS. Teopembl CIIOXKEHHS U YMHOXKCHHS
BEPOSITHOCTEU. Y CIIOBHAsI BEPOSTHOCTb. POpMyia IOJHONM BEPOATHOCTU H
dopmyner  baiteca. IloBropubie wucnbeiTanums. @Dopmyna  beprysm.
AcumnroTnyeckue GopMyIIbl.
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CiyyaliHbple BEJTUUHHBI.

XapakTEepUCTUKH CITy4alHbIX BEINYHH.
JuckperHasa ciydaiiHas BennuuHa. HemnpepwiBHas ciydailiHas BeEIMYMHA.
HopmManbHoe pacripenencHue.
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DJIEMEHTHI
MATEMATUUYECKOM
CTATUCTHUKH.

O0paboTka CTATUCTHYCCKUX JIAHHBIX.

[lepBuyHas cratucTudeckas oOpabOTKAa HKCHEPUMEHTANbHBIX JAHHBIX.
HaxosaeHue unciaoBbIX XapaKTepUCTUK. AHAIN3 MOJIYYEHHbIX PE3YyIbTaTOB.
Onenka cooTBeTcTBHA 3aKkoHa pacnpexneneHus. Kpurepunm cornacus
IInpcona, Kommoroposa. TodeuHble OLICHKM ITapamMeTpOB PaCIpeNeiICHUs.
WuTepBanpHble  OLCHKM  mapaMeTpoB  pacnpeneneHus. [loctpoenue
PErpeCCHOHHOM NPSIMOM IO  CrPYIIIMPOBAaHHBIM  JaHHBIM. IIpoBepka

3HAYUMOCTU KOA(pUIIUEHTa KOPPEISAIUH.

5.3. CamocrosiTenpHasi paboTa o

OyJaroImuxcs

Ne | HaumeHnoBaHue pazaena N
CopepxaHue caMOCTOSITENbHON pabOThI
pa3n| AMCLMILIMHBI U TEMBI
. HenictBusd Hax MaTpulaMu. Pemenue cucteM JTMHEMHBIX YpPaBHEHUM.
1 JIuneitnas anreopa.
N3yuenue marepuana, perieHue 3aaad.
5 B 5 Pemenue 3a1ay BEeKTOpHOI anreOpsl.
CKTOpHad alreopa. W3yuyenue marepuana, pelieHue 3a1ad.
AHanuTtnueckas Pemenne 3a1a4 Ha IIOCKOCTH U NMPSAMYIO B IPOCTPAHCTBE.
3 reOMeTpHs B W3yuyenue marepuaa, peieHue 3anad.
IIPOCTPAHCTBE.
Pemenne 3a1a4 reoMeTprun Ha MJIOCKOCTH.
AHanuTtnueckas
4 W3yuyenue Marepuana, pericHue 3a1ad.
reOMeTpHs Ha IUNIOCKOCTH.
5 DOyYHKIUH OIHON Brruncnenne npenenoB QyHKITUH.
HEPEMEHHOM. N3yuyenue marepuaa, pelicHue 3a1ad.
HuddepenurpoBanue CI0XKHBIX, HESBHBIX M MapaMETPHUUYECKH 3a/laHHBIX
6 | [Ipoussomnas pynkuun. |PyHKIMNA.
N3ydenune marepuaia, penieHue 3aaad.
HccnenoBanue GyHKIMNA U TOCTPOEHUE TPa()UKOB.
[Ipunoxenns
7 . N3yuenue marepuana, perieHue 3aaad.
IIPOU3BOJHOM.
8 dynkuun Heckonbkux [Auddepennuposanue GyHKIMNH HECKOIBLKUX NEPEMEHHBIX.
HIEPEMEHHBIX. N3ydenune marepuaia, pemieHue 3aaay.
1 HeonpeaeneHHbIit Brluncnenue HeonpeaeneHHbIX HHTErPaJIoB.

WHTETpall.

N3ydenune marepuaia, pemieHue 3aaay.




Brruucnenue miomanei miockux Guryp, IauH Iyr, 00beMOB TeJ BpalleHusl.

il JICHHBIN
12 Onpeznene N3ydenue marepuaiia, peiieHue 3aaay.
WHTErpall.
13 HecoOcTBeHHBIIH Heco6cTBeHHBIE MHTETPANIBI IEPBOTO M BTOPOTO POJA.
MHTErpal. N3yuenne marepuana, penieHue 3a1ad.
1| KommnekcHeie uncia.
OMILICKCHBIC HMCIIA. | p13vyenne MaTeprana, pelieHne 3a1ad.
HNuddepernmanpupie |Pemenue quddepeHnmaibHbpIX ypaBHEHUN EPBOTo MOPsIKa.
15 ypaBHeHus nieporo  |M3yueHue matepuaia, perieHue 3anad.
HOPsIKA.
Huddepennmansasie  |Pemenue auddepeHnnaibHbIX YpaBHEHHsI BTOPOTO MOPSIKA.
16 ypaBHeHud Boicliux  [M3ydeHue Marepuana, perieHue 3a1ad.
MIOPSIIKOB.
Paner.
1 Paner.
9 A N3yuenne mMarepuana, peieHue 3a1ad.
20 | ¢ . 5 Brruncnenme BeposITHOCTEH CllydallHbIX COOBITH.
HHBI BITHSL.
fyHa ¢co N3ydenue marepuaiia, pelieHue 3aaay.
OnpeneneHue  3akOHa  pacOpelesieHuss U BBIYMCIEHUE  YHCIIOBBIX
21 | Cuyuaiinble BEJIMYUHbL. |XaPAKTEPUCTUK CITyIaHHBIX BEJIUYHH.
N3yuenue marepuana, peuieHue 3a1ad.
DJIEMEHTHI O6paboTKa CTaTUCTUYECKUX JTAHHBIX.
22 MaTeMaTUYeCKOn N3yuenue marepuana, BbIIOIHEHUE UHAUBUAYAIBHOTO 3a/1aHHUS.

CTaTUCTHKH.




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

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

B 00BbEM camocToATeNbHOM paboThI 0 TUCIUIIMHE BKIIOYAETCS:

- U3y4YEeHHE TEOPETUUECKIX BOIPOCOB 110 BCEM T€MaM JUCIUILINHBL,

- MOJIrOTOBKA K MIPAKTUYECKUM 3aHSATHUSIM;

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

- IOJATOTOBKA K 3a4€ETYy;

- IOAATOTOBKA K 9K3aMEHY.

[Ipy MOArOTOBKE K MPAKTHUYECKUM 3aHATHSAM B PAMKaX CaMOCTOSATEIBHOM pabOThl MO H3YyYCHHIO
JUCHUILTAHBI 00y4aromuMcsi HE00X0MMO:

- TIOBTOPUTH 3aKOHCIEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHSATUU MaTepHal U JOMOJHUTH €ro C y4ETOM
PEKOMEH/I0BAaHHOM 110 TaHHOM TeMe JINTepaTyphl;

- IpU CaMOCTOSITEIbHOM M3YYEHUU TEOPETUYECKOM TEMBbl CAENaTh KOHCIIEKT, HCIOJb3Ys
pekomenoBannble B PI1J[ ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJJaHMs B paMKax U3y4aeMOU TEMBI;

- BBITIOJTHUTH UHJIMBUTyaJIbHBIC 3a/IaHUSI KOHTPOJIbHOM paboThl B paMKax U3y4yaeMOn TEMBL;

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTeCTalUH.

Y4eOHBIM MJIaHOM MPEAyCMOTPEHBbl KOHTpPOJIbHbIE paboThl B 1, 2 U 3 cemecTpe, BKIIOYAOIINE
WHJUBUAYAJIbHBIE 331aHUSI 110 BCEM TEMaM JAUCLUILIMHBL, U3y4aeMbIM B CEMECTPE.

KypcoBbie npoekTsl (paboThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7. OueHo4Hble MaTepHAJIbI JJsl NMPOBEJeHUs] TEKYILIero KOHTPOJIsi YCIEeBAeMOCTH U MPOMEKYTOYHOM
arrecTauvu 00y4armMXCcs N0 JMCUHUILINHE (MOIYJII0)
7.1. IlepedyeHb KOMIIETEHIIMI ¢ yKa3aHUEM ATaIoB UX (YOPMHUPOBAHMS B MPOILIECCE OCBOCHUS AUCIIMITIIUHBI

Konx u HaumeHnoBaHue
Ne KoHTpospyembie pa3aeibl JUCITUTIIHHBI N Bup orrenounoro
WHIUKATOpa KOHTPOIUPYEMOit

n/m (Momyms) KOMITETEHIIHH cpencraa

NunuBuayanbHbie
1 |Jlunetinas anredpa. VK-2.1, VK-2.3, YK-2.4  [3amanuss ~ KOHTPOJILHOM
paboTel Nel o Teme.

WunuBuyansHbe
2 |BexTopHnas anrebpa. VK-2.1, VK-2.3, YK-2.4  [3aganuss ~ KOHTPOJILHOM
pabotel Nel o Teme.

NuauBunyanbHbIe
3 |AnamuTHYeckas reoMeTpHUs B IPOCTPAHCTBE. VK-2.3,YK-2.4,VK-2.1  [3amanuss  KOHTpPOJBHOM
pabotel Nel 1o Teme.

NuauBunyanbHble
4 |AHanmuTHueckas TeOMETPHs Ha TUIOCKOCTH. VK-2.1, YK-2.3, VK-2.4 3aaHus KOHTPOJIbHOM
pabotsl Nel 110 Teme.

NHnuBunyansHble
5 |DOyHKIHUH OJHOU MEPEMEHHOM. VK-2.1, YK-2.3, VK-2.4 3aJaHus KOHTPOJIbHOM
pabotsl Nel 110 Teme.

NHnuBunyansHble
6 [[IpomsBoaHas (HyHKIHW. YK-2.1, YK-2.3 3aJaHusg  KOHTPOJIBHOM
pabotsl Nel 1o Teme.

NHnuBunyansHble
7 (IIpuosxeHust TPOU3BOAHOM. VK-2.1, VK-2.3, YK-2.4  [3amanuss ~ KOHTPOJIbHOM
pabotsl Nel 1o Teme.

WNHnnBunyansHble
8 |DyHKIMH HECKOIBKUX NEPEMEHHBIX. VK-2.1, VK-2.3, VK-2.4  [3aganuss ~ KOHTPOJIbHOM
padotsl Nel 110 Teme.




Wnas xonTakTHas padora.

VYK-2.1, YK-2.3, YK-2.4

10 [Ox3ameH. VK-2.1, YK-2.3, YK-2.4
NupuBunyanbHble

11 [HeomnpeneneHHbli UHTETPAIL. VK-2.1, VK-2.3, VK-2.4  [3aganus  KOHTPOJILHOM
paboThl No2 1o TeMe.
NuauBunyanbHble

12 |OnpeneneHHbIit HHTETpA. VK-2.1, VK-2.3, YK-2.4  |3amanust ~ KOHTPOJIbHOMU
paboTel No2 1o TeMe.
NupuBunyanbHble

13 [HecoOcTBeHHBIM UHTETPAI. VK-2.1, VK-2.3, YK-2.4  |3amanust ~ KOHTPOJIbHOMU
paboThl Ne 2 110 TeMe.

14 |KomMmmieKcHBIE YHCa. VK-2.1, YK-2.3 Tecr.
NuauBunyanbHble

15 Auddepenimancbie  ypaHEHHA  NIEPBOTO VK-2.1, YK-2.3, VK-2.4 3aJIaHAsl  KOHTPOJIbHOM

TOPSIIKA.

paboTthl Ne2 o TeMe.
NuauBunyanbHble

16 Aupdepenimancbie  ypaBHCHHS  BHICUINX VK-2.1, YK-2.3, VK-2.4 3aIaHAsl  KOHTPOJIbHOM

TIOPSITKOB.

paboThl Ne2 o TeMe.

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

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

19 |Pansrl VK-2.1, YK-2.3, YK-2.4 3alaHusl  KOHTPOJIBHOMN
pabotel No2 110 Teme.
NHnuBuayanbHbIC

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

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

22 |DnemeHTB MAaTEMAaTHYECKOI CTATUCTHUKH. VK-2.1, YK-2.3, VK-2.4 3aJIaHusl  KOHTPOJIbHOM
pabotsl Ne3 mo reme.

23 |nas koHTakTHas padora. VK-2.1, VK-2.3, VK-2.4

24 |Dx3ameH. VK-2.1, VK-2.3, VK-2.4

7.2. TUMOBBIE KOHTPOJIBHBIE 3a/IaHMs MM WHBIE MAaTEPHAJIBl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMBIE
JUIsl OLIEHKY 3HAHWN, YMEHUH ¥ HaBBIKOB U (WJIM) OIBITA MPO(ECCHOHATBHOM esITeIbHOCTH, XapaKTEPU3YIOLIHX
aTarnbl HopMUPOBAHKSI KOMIIETSHITUH B MTPOIIECCE OCBOCHUS UCITUTUTNHBI
Jnis mpoBepku cOPMUPOBAHHOCTH MHAUKATOPOB KomnereHmid YK-2.1, VK-2.3, YK-2.4:
WunuBuIyanbHble 3aJaHusl KOHTPOJBHBIX paboT pa3merieHsl B kypce Moodle: Maremaruka st
CTy/IeHTOB HanpasieHus "Dxonomuka" https://moodle.spbgasu.ru/course/view.php?id=1358

7.3. Cucrema OLEHUBAHUS pe3yJbTaTOB OOY4YEHMs] MO AMCLUUILIMHE (MOMAYINIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU




OLIEHKA «OTIAYHO)
(3auTeHO)

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

- TOYHOE HMCII0JIb30BaHNE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHYECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

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

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIEIUAX U HAIPABICHUAX JUCUUIUINHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

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

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTEIILHO U TBOPUECKH PEIIaTh CJIOKHBIE MTPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BaieeT HHCTPYMEHTAPUEM YIeOHOM TUCIUTUITHMHEI, YMEHHE €T0

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

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

OreHKa «XOpOIIO»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHIICTIIIUSAX U HAIIPABICHHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIeeT MHCTPYMEHTApUEM I10 TUCIHITIMHE, YMEHHE €r0 HCIIOb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPEeIHUI ypOBEHb C(OPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpaMme
KOMIICTCHITU;

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

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




Onenka 3HAHUS:

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

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHA0BAaHHON pabodel mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAPABICHUSX 10
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENsl HA IPAKTUUYECKHUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

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

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

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

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 00OCHOBATh AJITOPUTM BBINTOJIHEHUS 33 JaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTEIbHOCTH,  XapaKTepU3YIOIUX ATanbl  (QOpMHpPOBAHUS  KOMIIETEHIMI B  IPOLECCE OCBOEHUs
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

Dx3ameH -1 cemecTp (YCTHO).

KoHTponbHbIE BONIPOCH! 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTallUu:

1. ®ynaknusa ogHoro apryMmenta. OcHOBHBIE diieMeHTapHble QyHkiuu. Yucno e. CinoxkHas u oOpaTHas
GbyHKIHS.

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

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

4. HenpepsiBHOCTh (DyHKIIMM, 1Ba ompeneneHus. CBoiicTBa (yHKIMHA, HENPEPHIBHBIX B 3aMKHYTOM
MIPOMEXKYTKE.

5. CpaBHeHue OECKOHEYHO MaJlbIX BEJIMYMH. 3aMedaTelibHble Mpesenbl. BelpakeHue uucia yepes
mpenen.

6. Onpenenenue nmpousBoaHoi. Ee reomerprudeckuii n puzndeckuii CMpICbl. Y paBHEHHUE KacaTeIbHOM
Y HOpMAJIH K IJIOCKOU KpuBOil. Teopema 0 Heo0XoquMOM ycioBuM auddepeHnupyeMoctu GyHKIUH.

7. OcHoBHBIE NpaBuiia AU depeHnpoBaHusL.

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

9. Ilpou3BoHBIE OT CTENEHHOM, MOKa3aTeIbHON U JTOrapupMUUECKON (HyHKIHHA.




10. ITpou3BogHBIE OT TPUTOHOMETPUUECKUX U OOPATHBIX TPUTOHOMETPUUECKUX (DYHKITHIA.

11. Teopema @epma.

12. Teopema Posnnsa. Ee reomerpuueckuit cmbicia. CrieicTBue.

13. Teopema Jlarpanxa.

14. Teopema Komm.

15. Paznuunble BUIbI HEONPEAEIEHHOCTEW U UX PACKPBITHE C IOMOIIBIO ITpaBuiia JlonuTans.

16. HeoGxoauMble 1 10CTaTOYHBIE YCIOBUSI MOHOTOHHOCTU (DYHKLIUH.

17. Dxcrpemymsbl ¢yHkuuud. HeoOxoaummoe ycnoBHe CYIIECTBOBaHHMA OJKCTpeMyMa (YHKIUH.
JloctaTo4Hble YCIOBHs MaxX ¥ MiN QyHKIMKA OAHOTO apryMeHTa.

18. BrimyksiocTh U BOrHYTOCTh KpuBOi. Touku meperuba. MccnenoBanue (GpyHKIUN Ha 3KCTPEMYM C
MMOMOIIBI0 BTOPOI TPOU3BOTHOM.

19. AcuMnTOTHI.

20. Inddepenman Gyakauu. MuBapuantHOCTh hopMbl nuddepernuana. JAuddepeHman quHbl IyTH
IJTIOCKOW KPUBOM.

21. ®OyHKOMSA HECKOJbKHX MepeMeHHbIX. OOyacTh ee omnpeaeneHus B N-MepHOM EBKimmoBoM
MPOCTPAHCTBE M CIOCOOBI 3amaHus. [eomeTpuueckas TpakToBKa. lIpenen M HENpepbIBHOCTH (YHKIHUU
HECKOJIbKUX IEPEMEHHBIX.

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

23. [Ipom3BoaHas MO HANpPABICHHIO W €€ CBS3b C IpageHTOM (QyHKIHMU. YacTHBIE NMPOU3BOIHBIC
(GYHKINMN HECKOJIBKUX IIEPEMEHHBIX KaK MPOU3BOHBIE 110 HANIPABIECHUIO KOOPAMHATHBIX OCEH.

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

25. YpaBHeHHE KacaTelIbHOW IUIOCKOCTM M HOPMaJM K IOBEPXHOCTU. ['eomeTpuueckas TpaKkTOBKa
nosHoro auddepennmnana GyHKIUN IBYX NEPEMEHHBIX.

26. [Ipon3BoaHbIE BBICIIUX HOPSAKOB. DKCTPEMYMbI (DYHKIIMH HECKOJIbKUX MEPEMEHHBIX.

27. Heobxommmoe yciioBue SKcTpeMyMma (GYHKIIMU HECKOJIbKUX TEpPeMEHHbIX. Hawmboibmiee u
HauMEHblIee 3HaYeHUs! PYHKIUN HECKOJIBKUX ITEPEMEHHBIX.

28. JlocTaTo4HbIE YCIOBHS SKCTPEMYMOB (DYHKIIUH HECKOJIBKUAX ITEPEMEHHBIX.

3auer - 2 ceMecTp (cobecenoBaHue).
KoHTponbHbIE BONIPOCHI 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu:
. IlepBooOpazHas 1 HeonpeeNnEHHbIH HHTErpaJl, CBOUCTBA.
. 3aMeHa epeMEHHO! B HEOIpeIeIEHHOM UHTErpale.
. IHTerpupoBanne no 4acTsM B HEONPEAECIEHHOM HHTETpalIe.
. UnTerpupoBanne npocTenimmx IpoOHO-paliiOHaIbHBIX (PYHKINH.
. IHTErpnpoBanne HEKOTOPBIX UPPALMOHAIBHBIX BBIPAXEHUI. TpUrOHOMETPUUECKHE TIOICTAHOBKH.
. OnpenieneHHbIN UHTETpAJl: ONpeiesieHIe, CBOMCTBA. ['eoMeTprueckuii CMbICIT.
. IaTerpan ¢ nepeMeHHbIM BEPXHUM IPeJIeNIoM U ero TuddepeHpoBaHue.
. ®opmyna Hrrorona-Jleitbnua.
. 3aMeHa IEPEMEHHOM B ONIPENEIEHHOM UHTETpaIE.
10. laTerpupoBaHue 1o 4acTsM B OIpeeIEHHOM HHTErpae.
11. UnTerpupoBanue YeTHBIX U HEYETHBIX (PYHKLIUH Ha CAMMETPUYHOM HHTEPBAJIE.
12. T'eomeTrpuueckre NPUIOKEHUS ONPEACIEHHBIX HMHTETPAIOB: BBIYHMCICHHE IUIOHNIAAN IIJIOCKOM
¢burypsi.
13. HecobcTBeHHBIE HHTETPATIBI.
14. Iuddepenumanbable ypaBHEHHS € pa3ISNISIONIMIMUCS IEPEMEHHBIMH.
15. OnHopoanble nudepeHuanbHbIe YpaBHEHHS IEPBOTO MOPSAKa.
16. Jluneiinsie nuddepeHnnanbHble ypaBHEHUs IEPBOTO MopsiaKa. Y paBHeHUs bepryu.
17. Juddepennuanbabie ypaBHEHHsI BTOPOTO MOPSIKA, JOMYCKAIOIINE MOHMKEHNE TIOpSAAKa.
18. Jlunelinble OoAHOpPOAHBIE AM(QepeHIraIbHbIe YpPAaBHEHHs BTOPOTO MOpPsAKa C TMOCTOSHHBIMHU
kod(urmentamu. CBoMCTBa MX penieHNi. XapakTepucTruieckoe ypaBHeHne. CTpyKTypa 00IIero penieHusl.
19. Jluneitnble HeogHOpOAHBbIE nuddepeHnalbHbIe YpaBHEHUSI BTOPOTO IMOPSAIKA C MOCTOSHHBIMU
K03 dULIMeHTaMH U ClIeNUaIbHON paBoi YacThio. KOHCTpyKIMS 4acTHOTO U 00111ero
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pEILIECHN HEOTHOPOJAHOTO YPaBHEHHUS.
20. Jluneiinsle nuddepeHnuanbuple YpaBHEHUS! BTOPOTO MOPSAIKA: METOJ BapUaIlMH MPOU3BOJIBHBIX
ITOCTOSTHHBIX.

Dk3ameH - 3 cemecTp (YCTHO).

KoHTponbHbIE BONIPOCH! 171 IPOBEACHUS IPOMEKYTOYHON aTTECTALlUU:

1. YncnoBble pspl: OCHOBHBIE MOHATHUS U CBOWCTBA PSIJIOB.

2. IlepBslii IpU3HAK CPABHEHUS CXOJUMOCTH 3HAKOIOJIOKUTEIBHOTO YMCIOBOTO PAAA.

3. Bropoiil npu3Hak cpaBHEHUS CXOAUMOCTH 3HAKOIOJIOXKHUTEIBHOTO YUCIOBOTO PAJa.

4. Ilpuznak JlanamGepa n pajiuKaabHbIN IPU3HAK CXOAUMOCTH 3HAKOIIOJIOKUTEIHLHOIO YUCIIOBOTO PAAA.

5. MHTerpasibHbIi IPU3HAK CXOAUMOCTH 3HAKOIIOJIIOKUTEIBHOTO YHCIOBOTO PSAA.

6. 3Hakodepenyrouuics psaa. AOCONIOTHAsS W YCIOBHAs CXOAMMOCTh. JlOCTaTOYHBIA TpH3HAK
CXOJMMOCTH 3HAKOUYEPEAYIOIIEr0OCs psiia.

7. 3HaKkouepenyomuics psaa. AOCONIOTHAS U YCIOBHAs CXOAUMOCTh. OOUIUi TOCTAaTOYHBIN MPHU3HAK
CXOJMMOCTH 3HAKOIIEPEMEHHOI0 psija.

8. dyHKIMOHAIBHBIN psAa U 001aCTh €ro cxoauMocTu. [lorck nHTepBaia CXOAUMOCTH.

9. Creniennoii psa. Teopema AGens u ee CIEICTBUS.

10. Paznoxxenue ¢ynkuum B psang Teinopa. Teopema o cxomgumocTu psga Teinopa K (QyHKIHH.
JloctaTouHOE yCIIOBUE pas3iiokuMocTH (pyHKmu B psia Teitnopa.

11. Cny4aiinbie cOOBITUS U X KJIACCU(pUKAIUS.

12. leiictBust Hag coObITusiMU. [loHast rpyrmima coObITHIA.

13. DnemenTsl KOMOUHATOpUKH. [lepecTaHOBKY, pa3MeILeHUs U COYETaHUS.

14. OtHocutenpHas yacToTa M ee cBoicTBa. Kilaccmueckoe orpeneneHue BeposaTHOCTH. CBoMcCTBa
BEPOATHOCTH.

15. TeopeMsl ClIOKEHUSI BEPOSITHOCTEH 1711 HECOBMECTHBIX U COBMECTHBIX COOBITHI.

16. Teopembl yMHOXXEHHUS BeposTHocTel. HecoBmMecTHble M HeE3aBUCHUMBIE COOBITHA. Y CIIOBHas
BEPOATHOCTb. BEpOsITHOCTh HACTYIUIEHUS XOTS OBl OTHOTO COOBITHSI.

17. ®opmyna nosiHo BeposiTHocTH. Dopmyna baiieca.

18. IToBTOpHBIE HE3aBUCUMBIEC HcTibITaHus. Dopmyna bepHysu.

19. IToBropHbIe ucnbiTanus. Popmyna Ilyaccona.

20. [ToBTopHBIe UcTibITaHus. JIOKaJIbHASI K MHTETpaJIbHAs TeopeMbl Jlamaca.

21. JIuckpeTHbIe ciydaiiHble BEIMYMHBI. 3aKOH paclpeAeieHUsl BEPOATHOCTEW TUCKPETHON ClaydaiiHON
BEJINYUHBI, IPABUJIA €r0 TOCTPOEHHUSI, MHOTOYTOJIbHUK PaCIpEeeIICHUS

22. @yHKIMA pacpeaeaeHus BEpOSATHOCTEN AUCKPETHOM ClIydailHOW BEJIMYMHBI M €€ CBOMCTBA.

23. YucnoBble XapaKTEPUCTUKH TUCKPETHOW CIy4allHON BEIMYMHBI M MX CBOMICTBa (MaTreMaTHYeCKOe
OKUJAaHWE, JUCIIEPCUs, CPEAHEE KBAIPaTHUECKOE OTKIIOHEHHE, MOJIA).

24. buHOMMAIbHBIN 3aKOH paclpeiesieHUs] BEpOSTHOCTEN AUCKPETHOM clyyailHONW BEIHYMHBI.

25. T'eoMeTpuuecKuil 3aKOH paclpeesieHus] BEpPOSITHOCTEH AUCKPETHOM CciydailHON BENWYHMHBI M €To
YHUCJIOBBIE XaPAKTEPUCTHUKHU.

26. Pacnipenenenue Ilyaccona TucKpeTHON CilydaiiHON BEJIMUMHBI U €70 YNCIIOBBIE XapaKTEPUCTHKH.

27. HenpepbIBHbIE ciTyyaliHble BETUYUHBL. MIHTerpanbHast QyHKIMS pacipeielieHHus BEpOSITHOCTEHN U ee
CBOMCTBa, rpaduK.

28. luddepennmansuas GyHKINS pacipeiesIeHUs BEPOSITHOCTEH HEMIPEPBHIBHON CITy4aifHOM BEJIMYWHBI,
€€ CBOICTBA, KpUBasl pacIpecIICHHUS .

29. YncnoBble XapaKTEpUCTUKHN HENPEPBIBHOM CITy4allHOW BEJTMYUHBI.

30. PaBHOMEpHBIII 3aKOH pacHpeleleHUs] HENPEpBIBHOM ClIy4aliHONW BEIWYMHBI U €€ YHCJIOBBIE
XapaKTEPUCTUKH.

31. IlokazarenbHBIH 3aKOH paclpeAciiCHUs] HENPEPHIBHOW CIIydallHOM BEIMYMHBI U €€ YHCIIOBbIE
XapaKTEPUCTUKH.

32. HopmanpHBIi 3aKOH paclpeAcieHUus] HENPEPHIBHOM CIy4yailHOW BEIMYMHBI U €€ YHCIIOBbIE
XapakTepuCTUKHU. [IpaBuio TpéX curm.



33. IloHsaTne ABYMEpPHOM CIy4yallHOM BEJIWYUHBI. 3aKOH pachpeAcsieHUus JIBYMEPHOW ClydalHOH
BEJTUYHHEI.

34. ®yHKIMA pacnpeesieHUs] ABYMEPHOHN CIy4ailHON BEJIMUMUHBI U €€ CBOMCTBA.

35. 3aBUCUMOCTb ¥ HE3aBUCUMOCTD JIBYX CIIyYallHBIX BETUYHH. Y CIIOBHBIE 3aKOHBI Pacpe/IeICHUsI.

36. UucnoBble XapakTEPUCTUKU JIBYMEPHOM CiIydalHOW BEIWYMHBI. MaremMaTH4yecKoe OKHUJIAHUE U
mucnepcus. KoppensunoHHbId MOMEHT, KO3 PUITMEHT KOPPETISIIH.

37. llpenMer u 3aja4u MaTEMaTUYECKON CTATUCTUKH.

38. I'enepanbHas u BBIOOPOYHAS COBOKYITHOCTH. MeTOo 1l 0TOOpa BEIOOPOUHOM COBOKYITHOCTH.

39. DMmnmpuyeckast GyHKIUS pacipeesieHus, ee CBOMCTBa. BapualiMoHHbIN M CTATUCTHYECKUH PSIJIL.

40. TI'paduyeckoe wu300paKeHHE CTATUCTUYECKOTO pacnpeaeneHus. lloauron u rucrorpamma
OTHOCHUTEIIbHBIX YaCTOT.

41. YwmcnoBble XapaKTEPUCTUKHA CTATUCTHUECKOTO paclpeieiieHus: TIeHepaldbHas W BBIOOpPOYHAS
CpenHsisi, TeHepalbHasg U BBIOOpOYHAs JUCIEPCUs, TeHepalbHOE U BBIOOPOUHOE CpEAHEE KBAJIPATUYECKOE
OTKJIOHEHHE.

7.4.2. IlpakTrueckue 3ajaHus 1J1s IPOBEACHUSI IPOMEXYTOUHOM aTTecTaliuu 00y4YaroluXcsl
PazHoypoBHEBBIE 3aJaHMsl JJIsl NPOBEIEHUS NPOMEXKYTOUHOW aTTeCTallMM pPa3MELICHbl MO ajpecy:
https://moodle.spbgasu.ru/course/view.php?id=1358

7.4.3. [IpumepHbIe TEMBI KYpCOBOM padoTHI (MpoekTa) (Ipy HAIUYUH)
KypcoBbie paboThl (pOEKThI) y4eOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7.5. Metonndeckue MaTepualsl, ONPEASIIONINEe MPOLEeTyphl OLICHUBAHUS 3HAHUM, YMEHUH, HABBIKOB H (HJIH)
OTIBITa TPO(PECCHOHATBHOM IEATETBHOCTH, XapaKTePU3YIOIIUE dTarbl (JOPMHUPOBAHUS KOMITETCHIIUI

[Ipouenypa mnpoBeneHUS NPOMEKYTOUYHOM AaTTECTALMM M TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
perilaMeHTHPYETCS JOKAIBHBIM HOPMAaTHBHBIM aKTOM, OINPECISIOIINM MOPSI0K OPraHU3aliH U IPOBEICHUS
TEKYILETO KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAlMU 00YJIArOIIUXCS.

[lpouenypa oneHuBaHus (OPMUPOBAHMS KOMIETEHIMH TIPH TPOBEACHHH TEKYIIEro KOHTPOJIS
IMpUBCJICHA B II. 7.2. Tumnosslie KOHTPOJIBHBIC 3aJaHUA UJIW NHBIC MaTCpUalibl TCKYIIECTO KOHTPOJIA IIPUBCACHBI B I1.
7.3.

Hrorom HU3Yy4YCHUA NUCHUIIJIMHEBI B 1 CEMECTPE ABJISACTCS DK3aMCH. DK3aMeH MMPOBOAUTCH IO PAaCIIMCAaHUTO
ceccun. Popma NpOBEIEHUS 3aHATUSA — YCTHas. B oK3aMeHAIMOHHBINA OWJIET BKIIIOUEHO JIBa TEOPETHUYECKUX
BOIIPOCA M MPAKTHUYECKOE 3aJ]aHNe, COOTBETCTBYIOIIEE COACPIKAHUIO (POPMHUPYEMBIX KOMITETSHIIHH.

JI71s HOATOTOBKM MO K3aMEHAIIMOHHOMY OUJIeTy OTBOAUTCA 45 MUHYT.

HTorom m3y4deHHs AUCUUIUIMHBI BO 2 CEMECTpE SBIISICTCS 3a4eT. 3a4eT MPOBOAUTCS Ha TOCIETHEM IO
pacrucaHMio MPAKTUYECKOM 3aHSATHHM B CEMECTPE M BBICTABJISIETCS MO pe3ysibTaTaM TEKYIIeH yCleBaeMOCTH
oOyuJaroIerocsi B ceMecTpe.

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

Hrorom HU3Yy4YCHUS NUCHUIIJIMHEBI B 3 CEMECTPE ABJISACTCS OK3aMCH. DK3aMeH MPOBOAUTCH IO PACIIMCAHUIO
ceccun. Popma NpoOBEIEHUS 3aHATUS — YCTHas. B sK3aMeHAIMOHHBINA OWJIET BKIIIOUEHO JIBa TEOPETHUECKUX
BOTIPOCA M MPAKTHUECKOE 3aJ]aHNe, COOTBETCTBYIOIIEE COACPKAHNIO (POPMUPYEMBIX KOMITETEHITUH.

J1s HOATOTOBKHM O AK3aMEHAIIMOHHOMY OUJIeTy OTBOAUTCA 45 MUHYT.

7.6. KpI/ITCpI/II/I OLICHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUIM IIpu IMMPOBECACHUN HpOMC)KyTO‘IHOﬁ aTTeCTaluu

YpoBEeHL OCBOCHHUS U OIIEHKA

Kprepun OneHka OneHka
«HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENBH | OLiEHKa «XOpPOIIO» O11eHKa «OTIUYHO)
OILICHUBAaHUS
HOY» oy
«HE 3aUTEHO) «3aUTEHO)




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

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

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

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

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

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




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

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IIpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 331aHUMN. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JTUCLUIUIMHONW, M TPEICTaBIsIeT COO0M cpeiHee apu(METHYeCKOe OT BBICTABICHHBIX OLEHOK MO OTAEIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

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

O1eHKa «XOPOII0Y»/«3a4T€HO» BBICTABIISIETCA, €CIIM CpeiHee apu(MeTHUIecKoe HaXOIUTCsl B HHTEpBae
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJICTBOPUTEILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apudmeTuyeckoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

No
1/

ABTOp, Ha3BaHHE, MECTO U3JIaHUS, U31ATEIbCTBO, TOJ U3AaHUS YUeOHOU 1
y4eOHO-METOIUYECKOU TUTepaTyphl

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

OcHoBHAasl JIUTEPATYpPA

1 Kpemep H. III., Teopust BeposiTHOCTEH M Maremaruueckas cratuctuka B 2 .| https://urait.ru/bcode/
Yacte 1. Teopus BepositnocTeit, MockBa: U3narenscto Opaiit, 2018 421232

2 [TuckynoB H. C., [HuddepeHnmaibHOoe ¥ HHTErpaIbHOE HCUHMCICHUS, M.: 8
Wurerpan-Ilpecc, 2010

3 I'mypman B. E., PykoBoaCTBO K pelIeHHIO 3a1a4 10 Teopuu BeposTHocTer u| https://urait.ru/bcode/
MaTeMaTuieckoi craructuke, Mocksa: FOpaiit, 2020 449645
Kpemep H. L., ®puaman M. H., Ilyrko b. A., Tpummna W. M., Bricmas https://urait.ru/bcode/

4 |maremaruka IS SKOHOMHUYECKOro OakamaBpuara B 3 4. Yacts 1, Mocksa: ' 436 4'90
W3parenscrBo Opaiit, 2019

5 Harancown U. I1., Kpatkwuii kypc Beiciueii maremaruku, Cankt-IletepOypr: Jlaus,| https://e.lanbook.com
2021 /book/167767

JlonoJHUTeIbHAS JUTepaTypa

byrpos . C., Hukonbckuii C. M., Beicmias marematuka B 3 1. T. 1. https://urait.ru/bcode/

1 |duddepennunanpioe u uHTerpaibHOC Hcunciaenue B 2 kH. Kuura 2, Mocksa: ' 4913.16
IOpaiit, 2022
AcramoBa U. B., HI/IKI/II_HKI/IHU B.U A., [[I/I(b(buepeHI_II/IaHLHLIC ypaBHeHI/mU. http://www.iprbooksh

2 |llpaktukym, MockBa: EBpa3wiicKuii OTKpPBITBIH HWHCTUTYT, MOCKOBCKHUH 0p.ru/1075L html
rOCy/IapCTBEHHBI YHUBEPCUTET YKOHOMUKH, CTATUCTUKH U HHPopMmaTuku, 2004 ' '
bammaxosa U. b., Kopabnesa WM. U., [Ipacuukoa C. C., HeonpeneneHHslii http://ntb.spbgasu.ru/

3 |unterpan. Omnpenenennsiii uHTerpaid. OOBIKHOBEHHBIE AU PEpPEeHIHATbHbIE ’ elib /'005 48/ '
ypasuenus, CII16., 2013

4 Onarckas H. 10., Xakumymun E. P., Teopus BepositHocTelt 1 Mmatematudeckast| https://urait.ru/bcode/
CTaTHCTHKA JJII MH)KCHEPHO-TEXHUYCCKUX HamnpapieHui, Mocksa: IOpaiit, 2022 489333
[Terpymiko U. M., Kypc BbIcHIel maTremaTuku. BBeneHue B MaTeMaTH4ECKUN https://e.lanbook.com

S5 |anamms. JuddepennuanpHoe ucuuciacHue. Jlekinuun W npakTHkyMm, CaHKT- Ibook/167774
IletepOypr: Jlans, 2021
TI'omosko O. B., /lamaesa I'. H., Canranosa E. B'l Bricias MaTeMztha. YacTs . http://www.iprbooksh

6 |Marpuisl u omnpenenurend. CHCTEMbl JMHEHHBIX ypaBHEHH#. BekTopHas op.ru/6111.html
anredpa ¥ aHAIMTHYEecKas reomerpus, , 2006 ' '
Tumodeera A. 0., Teopust BeposiTHOCTEH 1 MaTeMaTHHecKas CTaTHCTHKA B % http://www.iprbooksh

7 |gactsax. Y.2, HoBocubupck: HoBOCHOMPCKHI TOCYIApCTBEHHBINA TEXHHIESCKHIA 0p.ru/91449 htm
vHUBepcuret, 2017

8 Mopozosa JI. E., CmupnoBa B. b., TpeckynoB A. JI., ®&émopoBa M. IO.,| http://nth.spbgasu.ru/
Omnpenenennspiii uarerpai, CI16., 2011 elib/00283/
AGpamsiH I\i[ 3., Jlekuuu 1Mo MHTErpajbHOMY HCUYHMCIEHHUIO (YHKIHMH OIHOM https:/Avww.iprbooks

9 |mepemenHoi W Teopuu psnaoB, PocroB-Ha-Jlony, Taranpor: M3mgarenscTBO hop.ru/117154.htm|
IOxHOTO henepanpHOro yausepcurera, 2021

10 I'mypman B. E., Teopus BeposiTHOCTEH 1 MaTemMaTuieckas cratuctuka, Mocksa:| https://urait.ru/bcode/
FOpaiit, 2022 488573
baGasann 10. B., Mucemumsaa T. JI., OcHOBEI Bmcmeﬁv MaTEMaTHKH. http://www.iprbooksh

11 |(duddepennumansupie  ypaBHenusi,  Kpacunomap:  FOXHBI# —~ HHCTHTYT

MeHepkMeHTa, 2012

op.ru/10283.html




I'ocnonapuxos A. II., Kapnosa E. A., Kapnyxuna O. E., Mancyposa C. E.,

http://www.iprbooksh

12 |Tocnomapukos A. II., Beicuias martemarmka. Tom 1. Jlunelinas anre0pa. 0p.ru/71687.html
BekropHast anreopa. AHanmuTH4ecKast reomerpusi, , 2015 ) )
bammvakoBa U. b., Kopabnésa U. U., [lpacaukoBa C. C., Psgpi, CaHkT- http://www.iprbooksh

13 |IIerepOypr:  Canxr-IlerepOyprckuii  rocymapCcTBEHHBIM  apXHUTEKTYpPHO- OF.) ru/49§6 4 html
crpouTenpHblli yHuBepcuteT, D5C ACB, 2015 ' '

14 AnnpyxaeB X. M., Teopuss BeposATHOCTEH W MarTemartudeckas craructuka.| https://urait.ru/bcode/
CoOopuuk 3anay, Mocksa: FOpaiit, 2022 491173

Bonkos 0. B., Epmonaesa H. H., KospiHuenko B. A., Kypbarosa I'. W.,

https://e.lanbook.com

15 |[Ipaktudeckue 3amsatust mo anreope. KoMIUIeKCHbIE YHCIA, MHOTOUICHBI, Ibook/168700
Cankr-Ilerepoypr: Jlanp, 2021

16 Camosunuass WM. B., XopommmoBa E. B., Maremarnueckuii anamus:| https://urait.ru/bcode/
ornpeneneHHbId naTerpa B 2 4. Yacte 1, Mocksa: FOpaiir, 2022 493086

17 Kankaesa JI. C., Maremarnueckuii  aHanu3: Teopus  mpezesos,| https://urait.ru/bcode/
muddepennmanbHoe ucurcienne, Mocksa: Mznarensctso FOpaiit, 2019 438965

18 Turoa T. H., YucnmoBbie u creneHHble psasl, MockBa: Mockosckuii| http://www.iprbooksh
rOCYJIapCTBEHHBIN cTpouTenbHbIN yHHBepcuTeT, DBC ACB, 2010 op.ru/16314.html

19

MarasunaukoBs JI. WM., Marasuanukos A. JI., Brlcmmas wmareMaruka.
Huddepernunansuoe ucumcinenue, Tomck: Tomckuii TocyIapCTBEHHBIH
VHUBEPCHUTET CHCTEM YVIPABICHHUS M PAIMO3JICKTPOHHUKH, 2017

http://www.iprbooksh
op.ru/72078.html

20

l'ocnomapukoB A. Il., Bonsiackas U. A., Kapnyxuna O. E., Ckenko O. A.,
Oo6pyuesa T. C., I'ocnomapukoB A. I1., Beiciiast maremaruka. Tom 2. Hagamo
MareMarthuyeckoro ananuza. JuddepennmanpsHoe ucunciaeHue GyHKIUN 0HON
IIEPEMCHHOM M €ro npmiIoxkeHus, , 2015

http://www.iprbooksh
op.ru/71688.html

21

Turoa T. H., ManeeBuu T. A., Acceea E. E., CepoBa A. H., YucnoBsie u
(yHKIMOHAIBHBIE  psiabl,  MOCKBa: MOCKOBCKHI ~ TOCYAapCTBEHHBIN
crpouTepHb yHUBepeuTeT, A I1u Dp Memna, 9bC ACB, 2016

http://www.iprbooksh
op.ru/60010.html

22

3yooBa U. K., Octpas O. B., Aammdepona JI. M., Paccoxa E. H., OcHOBEI
MaTeMaTHYeckoro anamusa (Momynb  «OmpeneNeHHbll  WHTerpan U

HecoOCTBEHHbIE HHTErpaibl»), OpeHOypr: OpeHOyprckuil rocynapcTBEHHbIN
yausepcutet, 9bC ACB, 2017

http://www.iprbooksh
op.ru/78807.html

23

Kanman 1O. ., Teopuss BeposiTHOCTEM M MaTemMaTH4ecKas CTAaTUCTHKA.
ITpumepsl ¢ pemenusimu, Mocksa: FOpaiit, 2022

https://urait.ru/bcode/
490304

24

Ameynosa A. C., Kapaanyn O. C., Beiciias maremaruka. JIuneitnas anredpa u
aHanmuTHuyeckass reomerpusi, KemepoBo: KemepoBckuil rocymapcTBEHHBIN
HHCTUTYT KYJILTYpEI, 2011

http://www.iprbooksh
op.ru/21960.html

Mo3zaneBa E. M., KommnekcHsle uucna. JluHeliHas W BekTopHas anreOpa,
Openbypr: OpenOyprckuii rocynapctBennsiit yauusepcutet, ObC ACB, 2004

http://www.iprbooksh
op.ru/51530.html

OO0yuaromiuecs U3 yrciaa HHBaIUA0B U Ul ¢ OB3 oOecnieunBaroTCst HEYaTHBIMU U (MITH) HJIEKTPOHHBIMU
o0Opa3oBaTeNbHBIMH pecypcaMt B (popmax, alaliTHPOBAHHBIX K OTPAHUYEHHUSM UX 370POBbSI.

8.2. Ilepeuenp pecypcoB HMH(OPMAIIMOHHO-TENEKOMMYHUKAIMOHHON cetn «HTepHeT», HeoOXOIUMBIX JUIs
OCBOEHUS AUCUIUIIINHBI (MOYJIs)

HanmenoBanue pecypca cetn «IHTepHET» DIIEKTPOHHBIN aipec pecypca
Teopernueckass moaroroBka Beiciras matemartnka Martematuka, [https://moodle.spbgasu.ru/course/view.p
1 cemecTp hp?id=4347
Teopetrnueckass moaroroBka Beiciras matemaTtnka Matematuka, [https://moodle.spbgasu.ru/course/view.p
2 CEMECTP hp?id=4347
Teopernueckas moaroroBka Beicmias maremarnka Marematuka, |https://moodle.spbgasu.ru/course/view.p
3 cemecTp hp?id=4716




8.3. Ilepeuens coBpeMeHHBIX MpodecCHOHATbHBIX 0a3 JaHHBIX U HH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

Haumenosanue

DJIEKTPOHHBIN aJpec pecypca

OopazoBarenbubie nHTEpHET-pecypcsl CIIOIACY

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

EnuHblid  37EKTPOHHBIA — pecypc
CIIoI'ACY

y4eOHO-METOIMYECKON  JInTepaTyphl

www.spbgasu.ru

denepanbHbIil  00pa30BaTEIBHBIA  TTOPTAT
00pa3oBaTeIbHBIM pecypcaM”

"EnuHoe OKHO JocTyma K

http://window.edu.ru

DJIEKTPOHHO-0MOIMOTEeUHas cucTeMa u3garenbersa " IPRsmart"

http://www.iprbookshop.ru/

ONeKTPOHHO-0MOanoTeYHasA cucTteMa u3gareabcrsa "TOPAUT"

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

DIEKTPOHHO-0MOINOTEYHAs cucTeMa n3gareinpersa "Jlann"

https://e.lanbook.com/

DnektpoHHas oubnuorexa Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

CucreMa qucranimontoro ooyuenus CIIOIACY Moodle

https://moodle.spbgasu.ru/

HHTEepHET-TpeHAXEPHI B chepe oOpa3oBaHUs

http://www.i-exam. ru

8.4. llepeuenb HH(OPMALMOHHBIX TEXHOJOTHM, HCHOJIB3YEMBIX IPH OCYIIECTBIEHUU OOpa30BaTEIbHOIO

mporecca MO JUCIHILIMHE,
MPOrpaMMHOTO 00ecreueHus

BKIIIO4asaA TIICPCUCHb JIMOCH3MOHHOIO H

CBOOOJIHO PacCIpOCTPAHIEMOTO

HanmenoBanue

Crnioco0 pacpocTpaHeHust
(JTMTIEH3UOHHOE WJIH CBOOOTHO
PacIpoCTpaHsIeMoe)

Math Cad Bepcus 15

CyOnMIIeH3MOHHOE COTJIAllICHUE Ha
ucnojibzoBanue mpoaykroB "PTC" ¢
000"Co¢pr Jlomkuctuk" m0rOBOP
Ne20716/SPB9 2010 r. Jlunensus
beccpoyHas

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUTHBI
Crenennsi 00 OCHAIMEHHOCTH YYCOHBIX ayIMTOPHI M TOMEIIEHHUH IS CAMOCTOSITEILHONW PA0OTHI

HaumeHnoBanue yueOHBIX ayAUTOPUM U TOMELIEHUI
JUIS CAMOCTOSITENTbHON pabOThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
CpeAcTBaMu 00y4YeHuUs

VYuebHast ayauTopus sl TPOBEICHUS  3aHATHH
JEKIMOHHOTO  THWIA, KOMIUIEKT MYJbTUMEIUNHOTO
000pyIOBaHUS MePCOHAIbHBIA KOMIILIOTE
07. VYuebGHbple ayauTOpUM ISl  TPOBEICHUS Py N (nep I;’
s MYJIbTUMEIUHHBIN IPOEKT KpaH, ayIuocHucTeMa
JIEKIIMOHHBIX 3aHATHH M A POCKTOD, - SKpaH, YEL 0 cMa),
JIOCKa, 9KpaH, KOMIIIEKT y4aeOHOMU Mebenu,
nojakioueHue K kommetorepHoi cetu  CIIGIACY,
BBIXOJ1 B IHTEpPHET
07. VYuebHble ayautopuu Ui npoBeaeHus|Komrmuiekt MYJIbTUMEAUINHOTO o0opynoBaHus
MPaKTUYECKUX 3aHATHH, KypCcOBOT0|(TI€pCOHATBHBII KOMIIBIOTED, MYJIbTUMEIUIHBIN

MIPOEKTUPOBAaHMSI (BBIIIOJHEHUSI KYpPCOBBIX padoT),
IPYNNOBBIX M WHAMBHUIYAJIbHBIX KOHCYJbTAlLlUH,
TEKYIIETr0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTecTalluu

IPOEKTOP, SKpaH, ayJUOCUCTEMA), JOCKA, KOMILUIEKT
yuebHOIl MebemnH, MOAKITIOUeHHE K KOMITBIOTEPHON CeTH
CIIOI'ACY, Bbixon B MHTEpHET

07. KomnbroTepHBIii Ki1acc

Pa6ouue mecta c 1K (cTos1 KOMIIBIOTEPHBIN, CHCTEMHBIH
OJI0OK, MOHHUTOp, KJIaBUATypa, MBIIIb), CTONI pabodwii,
noakatoueHue Kk kommbroTepHor cetu CIIOIACY,
BBIXOJ B Internet.




[Tomernienue 1st CaMOCTOSITETILHOM paObOTHI (UUTATIBHBIN
3an oubnmoteku, ayn. 217): TIK-23 mr., B T.4. 1 mr.- [IK
mist gu ¢ OB3  (cuctemHblii  OIIOK, MOHUTOP,
KJIaBUaTypa, MbIlIb) C TOJKIIOYEHHEM K CeTH
«aTepHeT» M obecredeHrneM J0CTyna B 3JIEKTPOHHYIO
nHpopmanmonHo-06pazoBaTenbHy0 cpeny CIIGIACY.

07. ITomenieHus A1 CaMOCTOSITEIHHOM pabOTHI

I[J'ISI HWHBAJIMAO0B U JIHII C OB3 obecneunBaroTCI CIICHHAJIBHBIC YCIIOBUA OJIA IMOJTYYCHHUSA 06pa30BaH1/15{ B
COOTBCTCTBHHU C TpCGOBaHI/ISIMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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