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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)
Lenbto ocBOEHUS AUCHHUILINHBI SBJSIETCS 0OecreueHrne 00yJaronuxcs MaTeMaTH4eCKUMU 3HaHUAMU
¥ YMEHUSMHU, HEOOXOAUMBIMU JJISl PELICHUS] OCHOBHBIX 3a7a4 Npo(dhecCHOHATbHON eI TEeIbHOCTH.

3ajauaMu OCBOCHUS TUCHUILUIMHBI SIBJISIOTCS:

- 03HAaKOMUTH O0YUYAIONTUXCSI ¢ OCHOBHBIMHY MOHATHSAMH M METOJaMH COBPEMEHHON MaTeMaTHKH,
HEOOXOIUMBIMU IS PEIICHUS TEOPETHUSCKUX M MPAKTUICCKUX 33]1a4 MHKCHEPHOTO J1eN1a;

- IPUBUTH OOYUYAIONIMMCS YMEHHUE U3y4aTh JINTEPATYPY MO0 MATEMATHKE U €€ IPHIIOKECHUSIM;

- Pa3BHUTH JIOTUYECKOE MBIIUICHUE Y 00YJYAFOIIUXCS ¥ MIOBBICUTH UX OOIIEKYIbTYPHBIA YPOBEHB;

- BBIPa0OTATh y 00y4YarONINXCs HABBIKK MCTIOIh30BAHUS TEXHUIECKIX CPEJICTB COBPEMEHHOM

MAaTCMAaTHUKH.

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

Ko n HaumeHoBanue
KOMIIETEHIIUHA

Ko n nHaumenoBaunue
UHIUKATOPA JOCTUXKEHUS
KOMIIETEHIIUU

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00€CIIEUNBAIONINE JOCTHKEHHE
IUTAHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI]

VK-2 Cnocoben
OIpEICIIATh KPYT 3aja4 B
paMKax IMOCTaBICHHON
1IEJIM U BBIOUPATh
ONTHUMAJIBHBIE CIIOCOOBI UX
pCILICHUs, UCXOS U3
JEHCTBYIOIINX MPABOBBIX
HOPM, HMEIOIIHUXCS
pPECYpCOB U OTpaHUYCHUI

VYK-2.1 Onpenensier nepedeHb
3a/1a4 JUIsl TOCTUXKEHUS
MTOCTABICHHOW LIEH

3HaeT
- OCHOBHBLIC Pa3aciibl BBICIIEH MaTeMaTUKU JJIs
PCUICHUA ITIOCTABJICHHBIX 3a1a4;

yMmeet
- hhopManu30BaTh MOCTABICHHYIO 33/1a4Yy;
- TpPUMEHATb OCHOBHBIE MaTeMaTUYECKUE

METO/IbI B PEIICHUH ITOCTABJICHHBIX 3a]1a4.
BJIAJIEET

MaTeMaTUYECKUM aIllapaToM, I03BOJISIOIMINM
PEIINTH ITOCTABJICHHBIC 33141

YK-2 Cnocoben
ONpPENENATh KPYyT 3a/1a4 B
paMKax MOCTaBICHHOMN
LIEJIU U BBIOUpATh
ONTUMAJIbHBIE CIIOCOOBI UX
peueHus, UCXOIs U3
JIEHCTBYIOIINX IIPABOBBIX
HOPM, UMEIOIINXCS
PECYPCOB 1 OrpaHUYEHUI

VYK-2.3 Ilpennaraet ciocod u
CPEIICTBO PEIICHUS 3a1a4l
npogecCuoHAIbHON
JEATEIIBHOCTH C YUETOM
PECYPCOB M OTPAHUYECHUI

3HaeT
-MaTeMaTU4YECKNI anmnapar, IPUMEHIEMbIN JUIs
pelIeHnss  OCHOBHBIX  NPO(ECCHOHANBHBIX
3ajad4;
ymeer

- BBIOMpaTh CHOCO0 pelleHus MOCTaBICHHON
3aJjauy C y4E€TOM PECYPCOB U OTPaHUUYCHUH;
BJajieeT

- MareMaTH4YeCKMMHM METOJaMU pelIeHUs
MIOCTaBJIEHHBIX 3a7a4.

YK-2 Cnocoben
OTIPENIETISATh KPYT 3a/1a4 B
paMKax MOCTaBJICHHON
1IeJTM ¥ BEIOUpaTh
ONTUMAJIBHBIE CTIOCOOBI UX
penieHus1, UCXOIs U3
JIEMCTBYIOIIMX MTPaBOBBIX
HOPM, UMEIOIINXCS
pPECYpPCOB U OTPaHUYECHUI

VYK-2.4 Cocrasnsiet
MOCJIeI0BATETLHOCTh
(ayIropuT™) pemIeHHs 3aa9u

3HaeT
- QJITOpUTMbI OCHOBHBIX MCTOAOB pPCHICHUA
IOCTAaBJICHHBIX MaTCMaTUYCCKUX 3aaa4,

yMmeeT

- TIPUMEHSTh AJITOPUTMBI OCHOBHBIX METOJIOB
pEeIIeHus] TOCTaBJICHHBIX MaTeMaTHYECKHUX
3a/1ad;

BJIajieeT

- alIroputMaMm  pPCHICHHUA
MATEMAaTHYCCKUX 3aJa4.

IMOCTAaBJICHHBIX

3. Yka3anue MecTa JUCHMILUIMHBI (MOIYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jannast tuciuIuivHa (MOysb) BKiIoueHa B biok «Jlucuumnunel, moaynn» b1.0.08 ocHoBHOIA
npodeccuoHansHOM 06pa3zoBaTenbHOM mporpammsel 27.03.01 CtanaapTuzaius U METPOJIOTUS U OTHOCHTCS
K 00s13aTeNIbHOM YacTH y4eOHOTO MIaHa.




TpeOGoBaHUs K IPEeIBApUTEIBLHOM TOATOTOBKE 00YJarOIIETOCs: 00yJarOIUMHUCS JIOJDKHA ObITh
OCBOCHA MpOrpaMMa MaTeMaTHKH B COOTBETCTBUH ¢ DeiepalibHBIM TOCYAapCTBEHHBIM 00Pa30BaTEIbHBIM

CTaHIapPTOM CPEIHETO (IIOTHOTr0) O0IIero 0Opa3oBaHusl.

Ne
n/a

[Tocnenyromuye TUCIUITIIMHBI

KOﬂIIHaHMeHOBaHHeHHﬂHKaTopa
JOCTHIKCHHA KOMIICTCHILIMH

1 |IIpoekTHas mpaKTHKa

I1K-1.1, T1K-1.2, TIK-1.3, TIK-1.4,
I1K-2.1, T1K-2.2, TIK-2.3, TIK-2.4,
I1K-3.1, I1K-3.2, 11K-3.3, I1K-3.4

2 |IIpoexTHas mpakTHKa

ITK-1.1, I1K-1.2, [IK-1.3, ITK-1.4,
I1K-2.1, T1K-2.2, TIK-2.3, TIK-2.4,
I1K-3.1, I1K-3.2, 11K-3.3, [IK-3.4

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX eIMHULAX C YKa3aHHEM KOJMYeCTBA aKaJeMUYeCKUX
4acoB, BbII€JEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yaloluxcs ¢ npenojaBaresieM (10 BUAaM y4yeOHbIX
3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00TY 00y4YaK0IIUXCS

Cemectp
W3 HuX yackl Ha
Bun yuebHolt paboTht Beero MIPAKTUIECKYIO
Hacos HOHFOTOBKy l 2 3

KonrakTHas padoTa 192 64 64 64
Jlexnmonnsie 3auaTus (JIek) 80 0 32 16 32
[paktuueckue 3ansatus (I1p) 112 0 32 48 32
HWnast kOHTaKTHasi pa60oTa, B TOM YHCJIE: 2,9 1,05 0,8 1,05
KOHCYJIBTAIMH 10 KypCOBOH paboTe (ITPOEKTy),
KOHTPOJIbHBIM pabotam (PI'P) 1,2 0.4 0.4 0.4
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3adera,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM pa0OThI 1,2 0,4 0,4 0,4
(mpoexTa); caada KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIIHIO B CECCHIO
(KoHCYNbTAIIUA TIepeT SK3aMEHOM H cllada 0.5 0,25 0,25
Yachbl HA KOHTPOJIb 57,5 26,75 4 26,75
CamocrositesibHast padota (CP) 143,6 52,2 39,2 52,2
O61masi TpyA0eMKOCTh IMCHUIIJIMHBI (MOYJINA)

Yackl: 396 144 108 144

3ayeTHbIe eIUHHUIIbI: 11 4 3 4

5. Conep:kanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 pa3/esaM (TeMaM) ¢ yKa3aHHeM

OTBCACHHOI'0 HA HUX KOJIHYECTBA AKAACMHUICCKHUX YaCOB U BH/10B y‘-leﬁHl)IX 3aHATHIA

5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOJTYJIs)

KonTakTtHas padota (110 yueOHBIM

3aHATHUSAM), Yac.

Pa3ngensl [UCIUAILINHEL

JICKIINH

113

JIP

Cemectp

BCETO

U3 HUX
Ha
MIPaKTH-
YECKYIO
HOJIro-
TOBKY

BCETO

U3 HUX
Ha
MIPaKTH-
YECKYIO
HOJIro-
TOBKY

U3 HUX
Ha
BCETro
YECKYIO
TIO/rO-
TOBKY

TIPaKTH-

CP

Bceero,
qac.

Kon
WHJUKATOP
a
JOCTUXCHHU
s
KOMIICTCHIT
3071

1. |1 pa3nen. Jlunennas u

BEKTOpHas ajiredpa.

1.1. [JIuneitnas anreOpa. 1| 6

18

YK-2.1,
YK-2.3,
YK-2.4




VK-2.1,

1.2. | BextopHas anre0pa. 4 4 10 VYK-2.3,
VK-2.4
2. |2 pa3nen. AHanuTHuYeCKas
TEOMETPHSL.
AHanuTuyeckas TCOMETPHUS Ha YK-21,
2.1. 10CKOCTH 4 6 10 VK-2.3,
’ VK-2.4
AHanuTuyeckas TCOMETPHS B YK-2.3,
2.2. 2 4 10 VK-2.4,
MIPOCTPAHCTBE. VK21
3. |3 pa3nen. Beenenue B ananus.
VK-2.1,
3.1. | DyHKUIMHU OJHOM TepEeMEHHOM. 6 6 16 YK-2.3,
YK-2.4
4. |4 pasnmen. Iuddepenuanbaoe
HUCYHUCIICHUE (PYHKIIUN OJTHOU
MIEPEMEHHOM.
VK-2.1,
4.1. | IlpousBoanas (HyHKIHH. 4 8 16 VK-23
VK-2.1,
4.2. | IlpunosxeHus IPOU3BOIHOM. 4 10 22 YK-2.3,
YK-2.4
5. |5 pa3znen. @yHkimuu
HECKOJIbKHMX ITePEMEHHBIX.
DOYHKIUH HECKOJIBKUX YK-2.1,
5.1. HepeMEHHbIX 4 6,2 | 14,2 | YK-2.3,
’ YVK-2.4
6. |6 paznmen. Mnas koHTakTHas
pabora - 1 cemecTp.
VK-2.1,
6.1. | Unas koHTakTHas padora. 0,8 YK-2.3,
YVK-2.4
7. |7 pa3nen. Kontpons - 1
cemecTp.
VK-2.1,
7.1. [ Ox3amen. 27 VK-2.3,
YK-2.4
8. |8 paznmen. UnrerpanbpHOe
WCYHUCIICHUE (QYHKITUN OJTHOU
[IEPEMEHHOM.
VK-2.1,
8.1. | HeompeneneHHbIit HHTETpAI. 16 12 30 YK-2.3,
VK-2.4
VK-2.1,
8.2. | OnpeneneHHbIi HHTETPa. 8 4 16 YK-2.3,
VK-2.4
VK-2.1,
8.3. | HecoOcTBeHHBIN MHTETpAI. 4 2 8 YK-2.3,
YK-2.4
9.

9 paznen. KomIuiekcHble yncha.




9.1. | KommiekcHbIE Ynca. 2 2 4 S;,IIE__ZZ],\;)
10. |10 paznen.
Huddeperunansabie
YpaBHCHHUS.
10.1 | fuddbepennmansubie 2 8 5 16 zi:gé:
YpaBHEHUS TIEPBOTO MOPSIKA. VK24
YK-2.1,
10 }{[gaq;ijzggiii?f;iziomeOB 4 12 13,2\ 29,2 YK-2.3,
' YK-2.4
11. |11 pa3znen. MHas koHTaKTHas
pabora - 2 cemecTp.
YK-2.1,
11.1. | Unas xoHTaKTHAs paboTa. 0,8 VK-2.3,
YK-2.4
12. |12 paznen. Konrposns - 2
ceMecTp.
YK-2.1,
121 3ayer. 4 VK-2.3,
VYK-2.4
13. |13 pa3nen. Psajpr.
YK-2.1,
131 b 8 8 12| 28 | yk-23,
YK-2.4
14. |14 paznen. Teopus
BEPOSITHOCTEH.
14.1 YK-2.1,
™ | Ciyuaiinbie cOOBITHS. 6 12 14 32 VK-2.3,
YK-2.4
14.2 YK-2.1,
" | CnyyaiiHble BEJIMYUHBI. 12 6 12 30 VK-2.3,
YK-2.4
15. |15 paznen. Maremarnueckas
CTaTUCTHUKA.
15.1 [ OnemeHTHl MaTeMaTHYECKOM yR-21,
CTATHCTHKIL 6 6 1421 26,2 | YK-2.3,
VYK-2.4
16. |16 paznen. Mnas koHTaKkTHas
paborta - 3 cemecTp.
16.1 VYK-2.1,
™ | Mnas xoHTaKTHas padoTa. 0,8 VK-2.3,
VK-2.4
17. |17 paznen. Kontposns - 3
cemecTp.
YK-2.1,
17.1 DK3aMeH. 27 VK-2.3,
YK-2.4
5.1. Jlekiuu
No | HaumeHnoBaHue pasjena o
. HaumeHnoBaHme 1 KpaTKoe Coep KaHUe JSKIUI
pasn U TEMBI JIEKIUI
1 Jluneiinas anre6pa. Marpuiibl u onpeaenutenu. CUCTEMbl TMHEWHBIX YPaBHEHUM.




Marpuubl u nevictBus Haa HUMH. ONIpeeUTeNd KBaAPATHBIX MaTPHIL.
CaoticTBa onpeaenuTeneil. MUHOPBHI U anreOpandecKue JOMOTHEHUS.
Teopema Jlamumaca. O6patHas marpunia. Panr matpuiiel. CucTeMsl
JUHENUHBIX YpaBHEHUHN U METOIbI UX perieHusi. Kputepuii coBMecTHOCTH
CUCTEM JIMHEHHBIX YPABHEHUM.

Bekropnas anreOpa.

BCKTOpBI Ha IIJIOCKOCTH U B ITPOCTPAHCTBE.

BCKTOpBI Ha IIJIOCKOCTH U B ITPOCTPAHCTBE. JImHelHbIE orncpany Haza
BCKTOpaMu, CBOICTBA. CKaJ’IﬂpHOG, BEKTOPHOC U CMEIIAaHHOC
IMPOU3BCACHUA BEKTOPOB, CBOMCTBA. Y CIOBHA OpPTOTOHAJIBHOCTH,
KOJUIMHEAPHOCTH U KOMIIJIAHAPHOCTHU BEKTOPOB B KOOpHHHaTHOfI (l)OpMe.

AHanuTnyeckas
reoMeTpus B
MIPOCTPAHCTBE.

[1nockocTs U npsiMasi B IPOCTPAHCTBE.

VYpaBHEHHE MIJIOCKOCTH B IPOCTPAHCTBE. B3aumMHoe pacronoxeHue
IIJIOCKOCTEN B IPOCTPAHCTBE: YTOJI MEXKY IUIOCKOCTSAMM, YCIOBHS
NapaJuIeIbHOCTH U MEPIIEHIUKYISPHOCTH IIocKocTel. [Ipsamas B
IIPOCTPAHCTBE U CIOCOOBI €€ 3alaHusl. YT0Jl MEX1y NpsMbIMU. B3aumHoe
pacnoIoKEeHUE IPSIMON U MJIOCKOCTH B IPOCTPAHCTBE: YTOJI MEKY

NPsIMOM U IJIOCKOCTBIO, YCIIOBHS NApaJIEIbHOCTH U NEPHEHANKYIIPHOCTH
psIMOM M IJIOCKOCTU. PaccTosiHue oT TOUYKHU 70

MPSIMOH.

OyHKINU OJHON
TIEPEMEHHOM.

[Tpenen u HENPEPBIBHOCTH (YHKITMH OJHON TIEPEMEHHOM.

[TonsiTrie 1 criocoOb! 3aManus PYHKIIMH, CBOMCTBA (DYHKIIUH.
Knaccudukanus anementapabix Gyaknuid. [Ipumenenue GyHKIMA B
skoHomuke. [Ipeaen yucnoBoii mocienoBarensHOCTH. [Ipenen pyHkuuu.
beckoneuno masbie © 6€CKOHEYHO O0JIbINe BeUYUHbI. OCHOBHbBIE
TEOPEMBI O Tpeenax, MPU3HAKU CYIIEeCTBOBAHUS Mpeiea.
3ameuarenbHbIe IPeesbl. 3a1a4a 0 HEMPEPHIBHOM HAYMCICHUHI
nporieHToB. CpaBHEHHE OCCKOHEYHO MAJIBIX BEJIMYMH. DKBUBAICHTHBIC
OeckoHeuHO Masble GyHKIMH. HerpepbiBHOCTH (hyHKITUY B TOUYKE. TOYKH
paspeiBa GpyHKIMY U uX Kiaaccudukaius. OCHOBHBIC TEOPEMBI O
HENIPEPBIBHBIX (PYHKIIHSIX.

[Tpon3BosiHas GyHKIMH.

[TpousBoanas ¢pynkiuu. Juddepenuuan GpyHkuum.

Omnpenenenne npousBogHoi. Ee reomerpuueckuii v pu3nueckuil CMbICI.
OKOHOMHUYECKHM CMBICIT IPOU3BOJHON, NCIIOIb30BaHUE TOHATHS
MpOU3BOHOM B 3koHOMUKE. [IpaBuiia nuddepenimpoBanus.
[TpousBoaHbIe AneMeHTapHbIX QpyHKIMA. [Ipon3BoHAas COKHOM,
oOpaTHOH U mapameTpuyecku 3aaHHon ¢pyHkuil. Jlorapudmuueckoe
muddepenumponanue. AuddepeHunan GyHKINH, €ro TeOMETPUIECKU
cmblici. [IpousBonnblie u quddepeHnanbl BHICIINX MOPSIKOB.
HenpepsiBHOCTS U U] PepeHupyeMoCTb.

[Ipunoxenns
IIPOU3BOJHOM.

Hcnonp30BaHre MPOU3BOAHON IJIs UCCIIETOBAHUS (PYHKIIUHA.

OcHoBHbIe TeopeMbl U] PepeHIInaTbHOT0 UCYUCIEHUS: TeopeMbl Pors,
Jlarpansxa, Kommu. ITpaBuno Jlonurans. MccnenoBanue GyHKIMHA npu
MIOMOIIIH POU3BOIHBIX. MOHOTOHHOCTb U IKCTPEMYMBI () YHKITUH.
HeobxonuMele U JoCTaTOYHBIC YCIOBHS KCTpeMyMa. BBITyKI0CTh 1
TOUYKH neperuda. AcuMnTotsl rpaduka ¢pyakiuu. OOmas cxema
uccienoBanus QyHKIIMU U IOCTPOCHUs Tpaduka.

DyHKINHA HECKOJIBKUX
IIEPEMEHHBIX.

YacTHble TPOU3BOIHBIE, TOMHBIC UG (EepPeHIINATBI U UX TPUI0KEHUS.
OYHKINH HECKOIBKUX MepeMeHHbIX. O0nacTh onpeaeneHus. Jlunun
ypoBHs. [Ipenen GpyHKIIMK HECKONBKHUX TIepeMeHHBIX. [[pon3BoaHbIE U
muddepeHmransl GyHKIMKA HECKOJIBKUX IEpeMEHHBIX. [ 'eoMeTpudeckuit
CMBICJI YaCTHBIX MPOU3BOAHBIX. [Ipon3BOAHAS CII0KHON U HEABHO
3a/laHHOM (PYHKIIMM HECKOJIbKUX MepeMeHHbIX. Hopmalb 1 kacaTenbHas
TUIOCKOCTH K TOBepXHOCTH. [Ipon3BoHAS IO HAIpaBlIeHUIO (PYHKIUN
HECKOJIbKUX MIEPEMEHHBIX U TpaaueHT. [IpousBoansie u nuddepeHimans




BBICIIMX IOPSAAKOB. TeopeMa 0 paBEeHCTBE CMEIIAHHBIX ITPOU3BOAHBIX.
OKkcTpeMyM (DYHKIIMHM HECKOJIBKUX NepeMeHHbIX. Hanbombiee u
HaMMEHbIIIee 3HAaUeHUS (PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX B 3aMKHYTOM
oOmactu. YcioBHbIH 3kcTpemyM. Teopema Jlarpamxka.

11

HeonpeneneHuplii
HHTErpall.

[TepBooOpa3Has 1 HeonpeneIEHHBINH HHTETPAIL.

[TonsiTre mepBooOpazHoit GhyHkIMHU. ONpeaencHue U CBOMCTBa
HEOIPeeIEHHOr0 HHTerpaia. Tabauia HeonpeIeIeHHBIX HHTETPaJIoB.
WNuTterpupoBanue pasnoxenueMm. MHTerpupoBaHue METOJ0M 3aMEHbI
nepeMeHHoi. lHrerpupoBanue no yactam. MlarerpupoBanue
TPUTOHOMETPHYECKHUX (YyHKIHH. NHTEerpupoBaHue pauoOHAIbHBIX
anredOpandeckux GpyHkuuid. THTErppOBaHrEe HEKOTOPHIX
UpPpaMOHATILHBIX anreOpanyecKux (QyHKIUH.

12

OnpenieneHHbIN
WHTETrpaJl.

OmnpeienieHHbIN UHTETPA U €T0 MPHIIOKEHHUS.

[TonsiTve onpeesieHHOro UHTErpaja, ero FreOMeTpPUYECKUN U
SKOHOMMUECKUU cMbIc. CBOMCTBA OMpeIeIeHHOro HHTerpaia. Teopema o
cpenneM 3HaueHuu. Teopema bappoy u ee ciencraue. Dopmyna HeroToHa-
JleitObununa. I'eomerpuueckue NPUIOKEHHUs ONPEIeIEHHOTO HHTErpaa.

13

HecoOcTBeHHBIIT
HUHTETpall.

HecobOcTBeHHBINM HHTETpAIL.
HecobGcTBenHnbIit mHTErpas, onpeaelienue, Beraucienue. McenenoBanue
CXOJIMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB TIEPBOTO M BTOPOTO PO/Ia.

14

KommniiekcHble uuncia.

KommekcHble uncia.

OrnpezelieHre KOMIUIEKCHBIX yuce. AlreOpandeckas Gpopma
KOMILJIEKCHOT0 uncia. TpuroHoMerpuyeckas popmMa KOMILICKCHOTO YHCIIa.
JleWicTBUs HaJ KOMIIJIEGKCHBIMHU YHCJIAMHU.

15

Huddepennmanbpabie
ypaBHEHHUS MIEPBOTO
MOpAIKA.

OcHoBHbIE BUAB AU GEPCHINATHHBIX YPABHCHHA ITEPBOTO IMOPSIIKA.
OcCHOBHBIE TOHATHS TEOPUU OOBIKHOBEHHBIX AU depeHIInaTbHbBIX
ypaBHEHUU. 3aa4u, TPUBOAIIHE K TU(DGepeHITNATEHBIM YPABHCHHSIM.
O6iee 1 yacTHOE pemieHue qudpepeHnranIbHoro ypapaeHus. Teopema
CyIIIECTBOBAHUS U €AMHCTBEHHOCTH petieHus 3aaaun Komn.
Huddepennmanbapie ypaBHEHUS € pa3ACNISIONTUMUCS TTEPEMEHHBIMHU.
Onnopoansie nuddepeHiraibabple ypaBHEHUS U YPaBHEHUS, IPUBO/ISIITNE
K HUM. JIuHelHble quddepeHnnaabHble ypaBHEHUS. Y paBHEHNE
beprymn.

16

Huddepenunanpabie
YpaBHEHHUS BBICIIUX
MOPSIKOB.

Hekotopsie Bunbl quddepeHanbHbIX ypaBHEHUS BBICIIUX MTOPSIIKOB.
O61ue nousTus o nuddepeHaTbHBIX YPaBHEHUSX BTOPOrO MOPSIKA.
3anavya Komm. {uddepennmanbrple ypaBHEHUS BBICIINX MOPSAKOB,
JOTTyCKarolue MoHmkeHue nopsaaka. Jluneinsle nuddepeHnuanbHble
YpaBHEHHUS BTOPOTO MOPsAKa, CBOMCTBA X pemieHui. OTHOpOAHbIE
nuHelHble nudQepeHuanbHble YpaBHEHHSI BTOPOTO MOPSAIKA C
MOCTOSTHHBIMU KO3 uiineHTaMu. XapakTepUCTUUECKOE YpaBHEHUE.
CtpykTypa 00111ero peieHus: 0JHOPOJAHOTO U HEOAHOPOTHOTO
muddepeHIMaTbHOTO YpaBHEHHsSI BTOPOro nopsaaka. JInnelnoe
HeoHOpOoAHOE AU depeHIInaTbHOE YPABHEHHE C MOCTOSTHHBIMU

K03 UIIMEeHTaMH U CIIEIHalIbHOM MpaBoil yacThio. MeTos Bapuanuu
POM3BOJIBHBIX MOCTOSIHHBIX. CHcTeMBI AU(PepeHIINaTbHBIX YpaBHEHUH.
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Psaner.

Yucnossele psiabl. CTENEHHBIE PSJIbL.

YucnoBoi psj, €ro CXoAUMMOCTh, cyMMa. CBOMCTBA CXOASAIIUXCS PAIOB.
Heobxomumbliil mpu3HaKk cxoauMocTH. JlocTaTouHble TPU3HAKT
CXOJIMMOCTH PSIOB C MOJOKUTEIBHBIM UjieHaMU: (TPU3HAKU CPAaBHEHUS,
npusHak Jlanambepa, uHTerpaibHbii mpusHak Kommn).
3nakouepenayrontuecs psaasl . [Ipusnak JleiOuuma mist
3HAKOYEPETYIOIUXCS pAI0B. AOCONIOTHAS U YCIOBHASI CXOJIUMOCTb.
[Tpubnm>xeHHOE BEIYHUCIIEHUE CYMMBI Ps/ia, Pa3IMYHbIE CIIOCOOBI OIEHKH
octatka psaa. Crenenusie psaasl. Teopema Adens. UHTepBan cXoquMoCcTH




CTEIEHHOTO PAJa, CBOKMCTBA CYMMBI CTEIIEHHOTO psta. Teopema o
€IMHCTBEHHOCTH pa3JioKeHus1 GYHKIINH B cTeNeHHoM psia. Psaer Teitnopa
1 Maxksopena. Heo6xomumoe 1 JOCTaTOYHOE YCIOBUE CXOIUMOCTH Psifa
Teitnopa k mopoxknatomeit pyHkuu. OCTaTOYHBIN WieH POPMYITBI
Teitnopa B hopme Jlarpamxka.. Pa3noxkeHne OCHOBHBIX 3JIEMEHTapPHBIX
¢bynkuuii B psg MakiopeHa.

20

Cryualiabpie COOBITHSI.

OcCHOBHBIE OHSTHS TEOPUU BEPOSITHOCTEH.

DNeMEeHThl KOMOMHATOPUKH: Pa3MEIIEHUsI, IEPECTAHOBKH, COUECTAHUS.
[TonsiTHE CIy4aitHOTO COOBITHSI, BUJIBI COOBITHI. ANredpa COOBITHIA.
Kitaccnueckoe onpeneneHne BepossTHOCTH. HacToTa U BEpOSTHOCTh
MOSIBJICHUS COOBITHS. ['eoMeTprUecKoe OnpeIeICHHE BEPOSTHOCTH.
Teopema cinoxeHust BEPOSITHOCTEN. Y CIIOBHASI BEPOSATHOCTD, TEOPEMA
YMHOXEHHS BeposiTHOcTelH. DopmMyIna MoHON BEpOSTHOCTH U (POPMYJIBI
Baiteca. IToBropubie ucnbitanus. @opmysna bepHyiau. ACUMITOTHYECKHE
dbopmyier: Teopema [lyaccona, JlokanbHast 1 MHTETpAIbHAS TEOPEMBI
Jlanunaca.

21

CiyualiHple BETUYHHBI.

XapakTepUCTUKH CIIy4ailHbIX BEJTUYMH.

IlonsiTne cnyyallHOW BeMYUHBI. [[UCKpETHBIE U HEPEPHIBHBIE
CIy4alHbIC BEIMUYMHEBI. Psi pacripeieieHus ClIy4alHOW BEJIMYUHBI.
OyHKIUS pacupeaeeHus CIy4YalnHOu BeIMYUHbI. [[ITOTHOCTH
pacrpenenieHus BepossTHOCTEN. UNCI0BbIE XapaKTEPUCTUKU CITy4yaliHON
BeJTMYUHBI. Buabl pacnpenenenus ciay4ailHbIX BEIMYHH: OWHOMHATBHOE
pacmpeeneHrue, FTeOMETPUYECKOE pACIIPEEICHUE, paclipeelieHue
[lyaccona, paBHOMEpHOE paclpeelieHHe, I0Ka3aTeIbHOE pacipeiesieHue,
HOpMaJIbHOE pacnpeeneHue. Pacnpenenenus, CBsI3aHHbIE C HOPMaJIbHbIM
pacnpezenenueM. 3akoH O6onbiux yncen. [IpenenbHble TEOpeMBI.
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OJIEMEHTHI
MaTeMaTH4eCKON
CTATUCTHUKH.

3azayi MaTeMaTU4eCKON CTaTUCTUKH.

OcHOBHBbIE 337]a4l MAaTEMATUYECKOM CTaTUCTUKU. [ eHepanbHas
COBOKYIHOCTb. Bbibopka. Bapuannonnsiii psin. Beibopounas pyHkuus
pacnpezenenus. BeiOOpoUHbIE UNCIOBbIE XapaAKTEPUCTUKH.
I'pynnupoBanHbIi BapuanoHHbId psaj. ['uctorpamma. laTepBanbHble
OLICHKH. JIOBEpUTENBHBIN MHTEPBAJI JIUI1 MATEMAaTUYECKOTIO 0KUIAHUS.
[IpoBepka cratuctuueckux runores. Koppensauus. Koapdunuent
koppemsiun. Perpeccus. BeiOopouHble TMHENHHbIE ypaBHEHUS PETPECCU.

5.2. IlpakTuyeckue 3aHsATUs

HaumenoBanue pasnena

pﬁz{ U TEMBI npaKTlilquKHx HaumenoBanue u conepkanve NpakTUYECKUX 3aHITUI
3aHATHU
JencTBus Hag MaTpuiiaMu. MeTo/Ibl pEIIEHUS] CUCTEM JIMHEWHBIX
YPaBHEHUM.
. ApudmeTndeckue ACHCTBUS HAJl MATPUIIAMU: CIOKEHUE, BEIYMTAHHE,

1 Jlnmeiinas anredpa. YMHOKEHHE Ha YUCJI0, YMHOKEeHHE MaTpull. ClIocOOBI BHIYMCIICHHS
oOpaTHO# MaTpuIIbl. Perenue cucteM TMHEHHBIX YpaBHECHUH 110
dbopmynam Kpamepa, MmeTooM 00paTHOM MaTpHIlbl, MeTo1oM [aycca.
Bexkrtopsl, onepaiuu HaJi BEKTOpaMHU.

JIuHeiiHbIe onepany HaJl BEKTOpaMu. BelunciieHne CKaJISIpHOTO,

2 BeKTOpHaH a_]‘ﬂ"e6pa_ BCKTOPHOT'O 1 CMCIIAHHOT'O HpOI/ISBe)ICHI/Iﬁ BCKTOPOB B KOOp}IHHaTHOﬁ
dhopme. YcmoBrs OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMIUTAHAPHOCTH
BEKTOPOB.

YpaBHEHUE JIMHUU HA TTIOCKOCTH.
AHQIITHYECKAs JlexapToBa cucTteMa KOOpPJWHAT Ha MJIOCKOCTH. PaccTosiHue MEXIy ABYMsI

3 ri{?éi?:g” Ha TOUYKaMH, JEJIEHUE OTPE3KA B 3aJJaHHOM COOTHOIIICHUU. Buibl ypaBHEeHU N

TH.

IIPSIMOM Ha IUIOCKOCTHU. Y CJIOBMSI MApAIUIEIIBHOCTU U




MEePHEHINKYISPHOCTH TIPSIMBIX. PaccTosiHuEe OT TOUKH J10 TipsaMoi. JIunuu
BTOPOTO MOPSI/IKA: AILIHUIIC, TuniepOoa, mapabdoua.

ABanuTnyeckas
TeOMETpHUsl B
MIPOCTPAHCTBE.

I1;mockocTh U psiMast B IPOCTPAHCTBE.

YpaBHEHHE INIOCKOCTH B IPOCTPAHCTBE. YTOJI MEXAY IUIOCKOCTIAMM.
PaccrosiHue oT TOYKH 10 IMIIOCKOCTH. Buibl ypaBHEHUI PSIMOi B
IIpOCTpaHCTBE. B3auMHOE pacnosnoxeHue NpsMon U IJI0CKOCTH B
IIPOCTPAHCTBE.

OYHKIUU OTHOMN
MIEpEMEHHOM.

[Tpenen Gpyukmmm.

PaCKpBITI/Ie Pa3JIMYHbIX BUAOB HeOHpeHeHeHHOCTeﬁ IIpHU BBIYUCICHHUHU
npesesioB. 3aMevareNbHbIe mpe/esbl. Mcnonb30BaHnue SKBUBAICHTHBIX
OECKOHEYHO MaJIbIX JJI1 BBIYMCIICHUA TTPCACIIOB.

[TpousBoaHas GyHKIUH.

[TpousBoaHast GyHKITUH.

[TpaBuna quddepeHunpoBanus, Tadbaua npou3BoaHbIX. [Ipon3BogHbIC
aJIeMEHTapHBIX (YHKIUN. [Tpou3BogHAS CIIOXKHOM, 0OpaTHOU U
napaMeTpPHYCCKH 3aJJaHHON (QYHKIIUHA. Y paBHCHHE KacaTeIIbHOM U
HOPMAaJIA K KPUBOM.

[Ipunoxenus
MPOU3BOIHOM.

Hcnonp30BaHre IPOU3BOAHOMN JJIsT BRIYUCIICHUS IIPEICIIOB U
UCCIICIOBAHMS (DYHKITHIA.

PackpeiTre pa3rYHBIX BUIOB HEOTPEICIICHHOCTEH C UCTIOIh30BAHUEM
npaBuia Jlonurtans. MccnenoBanue GpyHKIUI Ipyu MOMOIIH MPOU3BOIHBIX.
MOHOTOHHOCTE ¥ 3KCTpEeMyMBI pyHKIHH. HeoOxomuMbIe U JOCTaTOYHBIC
YCIJIOBHS 3KCTpeMyMa. Beinmykiiocts 1 Touku nepernda. Ooimas cxema
uccieoBaHus (QYHKIIMH U TIOCTPOCHUS Tpaduka.

DyHKIUHA HECKOJIBKUX
IIEPEMEHHBIX.

YacTHble MPOU3BOIHBIC, TOJMHBIEC UG depeHIInaIbl U UX TPUIT0KEHUS.
YacTtHble MpoU3BOIHbIE (DYHKIIMU HECKOJIBKHUX NepeMeHHBIX. [Ipon3Boanast
10 HAIIPaBJICHUIO U TpajueHT. [Ipon3BoHbIC BBICIINX MOPSIIKOB.
DkcTpeMyM (pyHKIHU ABYX MepeMeHHbIX. Hanbomnbliiee 1 HauMeHbIee
3HaYeHUs (PYHKIMH JBYX MEPEMEHHBIX B 3aMKHYTOM 00JIaCTH.
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Heonpenenennsrit
WHTErpall.

Meroabl HHTETPUPOBAHHUS.

Tabnuua HeonpeaeneHHbIX UHTErpaloB. IHTErprupoBaHue pa3ioKEeHUEM.
HHTerpupoBanre METO0OM 3aMEHbI IEpEMEHHON. MIHTerpupoBanue 1o
yacTsM. IHTerpupoBanrue TpUroHOMETPUUECKUX (PYHKIIHH.
WHuTerpupoBaHue pallioOHAIbHBIX aredpandyeckux (yHKIUi.
HHTerpupoBaHue HEKOTOPHIX UPPALMOHAIBHBIX alIreOpandecKux

(GyHKIHIA.

12

OnpeneneHHbIi
WHTETpall.

Brlunciienne onpenesreHHoro uurerpania.

®opmyna Herotona-JleitOHuia. 3ameHa nepeMeHHoM 1 hopMyIa
MHTETPUPOBAHMS I10 YACTAM B OIPENIEIICHHOM UHTEerpasie. Beruncienue
ioiaiel IIOCKUxX GUryp, ATUH AyT, 00EMOB TET BpaICHUS U
IJIOMIAIEH TOBEPXHOCTEN BPALLICHHUS.

13

HecoOcTBeHHBIN
WHTETpall.

HecoOcTBeHHBIC MHTETPATBI IEPBOTO U BTOPOTO PO/Ia.
HccnenoBaHue CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB MIEPBOTO U
BTOPOTO POa.

15

Huddepenunansabie
ypaBHEHHUS MIEPBOTO
MOpsIKA.

Metons! pemieHust M depeHnanbHbIX YpaBHEHUH IEPBOTO MOPSIKA.
JuddepennmanbHble ypaBHEHUS C pa3IesIONIMMHCS TEPEMEHHBIMU.
O61ee u yacTHoe pernieHue nuddepeHuaIbHOro ypaBHEHHS.
JuddepennnansHble ypaBHEHUS B OJHBIX AU epeHuanax.
OpnnHopoaubie quddepeHnnaabHble ypaBHEHUS U YPaBHEHUS, TPUBOISLIIE
K HUM. Penienne nuHelHbIX quddepeHnnaabHbIX YpaBHEHUH METOI0M
bepnynnu u Mmerogom Jlarpanxa. YpaBaenue bepHyrm.

16

Juddepenunanbuole

Mertoas! pemeHus 1uddepeHaabHbIX YpaBHEHHH BTOPOTO OPSIIKA.




YpaBHEHUS BBICIINX
MIOPSIAKOB.

JuddepeHnmansHbie ypaBHEHUS BTOPOTO MOPSAKA, TOMYCKAIOIINE
MOHIKeHUe nopsaka. OqHOpOoAHbIE TUHEHHBIC TudepeHInanbHbIe
YpaBHEHHUS C IOCTOSTHHBIMU KO3 duitueHTamu. JInHeitHOE HEOJHOPOTHOE
muddepeHIaTbHOE YPaBHEHUE C TIOCTOSIHHBIMU KO3 PUIIMCHTaAMU U
CIIELIMAIbHOM ITPaBOM 4acThi0. MeTo1 BapHaluy MpoOn3BOJIbHBIX
MOCTOSTHHBIX.

19

Paner.

Yucnosbie psjabl. CTEIICHHBIE PSIBI.

Yucnosle psjibl. JlocTaTouHble TPU3HAKUA CXOJUMOCTH
3HAKOTMOJIOKHUTEIBHBIX PsA0B. CXOIUMOCTh 3HAKOTIEPEMEHHBIX PSIOB.
DyHKIMOHAJIbHBIE PSA/IBI.

20

Cryuaiiabie COOBITHSI.

BeposTHOCTB City4aitHOTO COOBITHSI.

DOneMeHTbl KOMOMHATOPUKH: pa3MEeIleHUs, IEPECTAHOBKH, COUETaHUSI.
BeposatHocTs ciyyaitHOro coobITis. TeopeMbl ClI0KeHUsI 1 YMHOKEHUS
BEPOATHOCTEH. Y CIIOBHAA BEPOSITHOCTh. DOpMYyIia MOJHOU BEPOSITHOCTH U
dbopmyasl baiteca. [lopropubie ucnbitanus. opmyna bepuyiu.
Acumnroruyeckue GopMyIbl.

21

CayyaiiHble BEJIMYMHBI.

XapakTepUCTUKH CIyYalHBIX BETUYHH.
JuckperHas ciydaiitHas BenuyrHa. HenmpepeiBHas ciyyaiiHas BeJIMYUHA.
HopmanbHoe pacripeneneHue.

22

OJIEMEHTHI
MaTeMaTH4eCKON
CTATUCTUKH.

OO06paboTka CTATUCTHYECKUX JaHHBIX.

[lepBuuHnas cratucTuyeckas o0paboTKa IKCIEPUMEHTAIbHBIX TaHHBIX.
HaxoxeHne 4icnoBbIX XapakKTEPUCTUK. AHAINU3 MTOTYYEHHBIX
pe3ynbraToB. OlLieHKa COOTBETCTBUS 3aKOHa pacrpeaeneHus. Kpurepuu
cornacus [Tupcona, Konmoroposa. Toueunsie OlleHKH TapaMeTpOB
pacnpezneneHus. IHTepBaibHbIE OLIEHKH TapaMeTPOB PaCIIPEICICHHUS.
[TocTpoeHue perpecCuOHHOM MPSMOM MO CTPYIIHUPOBAHHBIM JaHHBIM.
[TpoBepka 3HauMMOCTH KO3 dULIUEHTA KOPPEIALUH.

5.3. CamocrosTenbHas paboTa 00yJaroUxcs

Ne | HaumenoBaHnue pazaena .
CopepxaHue caMOCTOSATEIbHONU padOThI
pa3a| AUMCLMIUIMHBI U TEMBI
1 Tusei 5 HevictBus Hax MatpunaMu. Permenne cucteM JTMHENHBIX YpPaBHEHUM.
MHEHHas alreopa. N3ydenune marepuaiia, pemieHue 3aaay.
) B 5 Pemenue 3a1ay BEeKTOpHOI anreOpsl.
CKTOpHAi airebpa. N3ydenune marepuaiia, pemieHue 3aaay.
AHanmuTH4ecKas Pewenue 3a1au reomeTprun Ha IIIOCKOCTH.
3 reoMeTpus Ha N3yuyenue marepuaia, pelieHue 3aaad.
IIJIOCKOCTH.
AHanuTHYECKast Pemenue 3a1a4 Ha IVIOCKOCTD U MIPSIMYIO B IPOCTPAHCTBE.
4 reoMeTpus B N3yuyenue marepuaia, pelieHue 3a1ad.
IIPOCTPAHCTBE.
5 DyHKIMT OJHON Breruucnenue npeneaoB GyHKIIHM.
HIepPEMEHHOM. N3yuyenue marepuaia, peicHue 3a1ad.
JuddepennrpoBaHue CI0KHBIX, HEIBHBIX U TapaMETPUUECKH 3a/IaHHbIX
6 |IpousBomnas Gpysxuun. | PyHKIHI.
N3ydenune marepuaia, peuieHue 3aaad.
HccnenoBanue GyHKIMNA U TOCTPOEHUE TPA(UKOB.
[Tpunoxenus
7 . N3yuenue marepuana, pericHue 3a1ad.
IIPOU3BOJHOM.
3 ®ynxmun Heckonpknx | Auddepennmpopanue GpyHKINA HECKOIBKUX TIEPEMEHHBIX.
HepeMeHHBIX. N3yuyenue marepuana, pericHue 3a1ad.
11 Heormpe ieeHHbI Beruncnenre HeonpeaeIeHHbIX HHTErPaoB.




MHTETpal. W3ydeHnue maTepuana, peiieHue 3aaad.
o . Brruncnenue miomaaei miockux Guryp, JJIMH AyT, 00beMOB Tell
12 TIpeIeIICHHBII BPAIIICHUS.
MHTCTpaJl. W3ydeHnue maTepuaia, pelieHue 3aaau.
13 Heco6CTBEHHBIH HecoOcTBeHHbIE HHTETpaIbI IEPBOTO M BTOPOTO POJIA.
MHTErpaJl. W3ydeHnue maTepuaia, pelieHue 3aaau.
u | x KommekcHbie uncna.
OMIUICKCHBIC THCIIA. - 13vyenne MaTepnana, pereHue 3a1au.
Iubdepennmansupie | Pemenne quddepeHanbHbIX ypaBHEHHN IEPBOrO MOPSIIKA.
15 ypaBHeHus nepsoro | M3yuenue marepuana, pelieHue 3a1ay.
MOPSIKA.
Iuddepenumansupie | Pemenne quddepeHnanbHbIX ypaBHEHH BTOPOrO MOPSIIKA.
16 ypaBHeHus Beiciuux | M3yueHue marepuana, peleHue 3aaau.
MOPSIKOB.
19 p Psnpl.
SIBL. U3ydenne MaTepuana, penieHue 3a1ad.
20 | ¢ . 5 Brrumnciienre BEposSATHOCTEN CITydaliHbIX COOBITHH.
JTYHanHbIC COOBITHA. | 113y yenpe MaTepuana, peleHne 3a1ad.
Omnpenenenue 3aK0Ha paclpeeNeHUs U BBIYUCIEHUE YHUCIOBBIX
21 | Cnyuaiinble BeMuMHBI. |XaPAKTEPUCTUK CITYYaiHbIX BEIMYHH.
W3ydeHnue maTepuaia, pelieHue 3aaau.
JIEMEHTHI O6paboTKa CTaTUCTHYECKUX JTAHHBIX.
22 MaTeMaTHIECKON W3ydeHue maTepuana, BHIIIOJTHEHUE HHIUBUYaTIbHOTO 3aaHUS.

CTaTUCTHUKHU.




6. MeToguveckne MAaTEPHAJIBI 1JIs1 CAMOCTOATEILHON padoThl 00y4aIOIIMXCS N0 AUCHUIIIHHE
(Moay110)

[IporpamMoi JUCHUIUITMHBI OIPEAYCMOTPEHO MTPOBEICHUE JIEKLIMOHHBIX 3aHATHI, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMaTH3WPOBAHHBIN MaTepral, MPaKTUYECKUX 3aHITHH, MPEAnoiaralolux 3aKperieHue
W3YYCHHOTO MaTrepuaia u (POpMUPOBAHKE Y 00YJAFOIIUXCS HEOOXOAMMBIX 3HAHHI, YMEHHUI U HABBIKOB, U
camMocCTosITeNIbHAs PaboTa 00YJIarOIIUXCSI.

B 006&M camocTosITeNTbHOM paObOTHI IO TUCIUTUIMHE BKITFOYACTCS:

- U3Y4YEHHE TEOPETHUYECKUX BOMPOCOB MO BCEM TEMaM JAUCIUTIINHBL,

- MOJIFOTOBKA K MPAKTUYECKUM 3aHSATHUSAM;

- pelIeHre UHANBUAYAIbHBIX 33JJaHUIl KOHTPOJIBHOU PabOTHI IO TeMaM, H3y4aeMbIM B CEMECTPE;

- TIOJITOTOBKA K 3a4ETY;

- OJIrOTOBKA K YK3aMEHY.

[Tpu MOATOTOBKE K MPAKTUYECKUM 3aHSATUSM B PAMKaX CAMOCTOSTEIILHON pabOoTHI 110 N3YUEHUIO
JUCIUIIMHBI 00yJaroImUMCcs HEOOX0IUMO:

- IOBTOPUTH 3aKOHCTIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHSITHH MaTepHUall U JOMOIHUTH €ro C Y4ETOM
PEKOMEHI0BAaHHOM 110 JAHHOU TEME JIMTEPATYPBHI;

- IPU CAMOCTOATEILHOM U3YYEHHH TEOPETUUECKON TEMBI CAENaTh KOHCIIEKT, UCIIONIb3Ys
pekomennoBanHble B PI1/] ncrounukuy;

- BBITIOJIHUTH MPAKTUUYECKUE 3aJJaHHs B paMKaxX U3y4aeMOU TEMBI;

- BBIMIOJIHUTH MHIUBHIYaJIbHBIC 3a/1aHUsI KOHTPOJIBHON pabOThl B paMKax U3y4yaeMoOil TEMBI;

- IOATOTOBUTHCS K MIPOMEKYTOUHOM aTTeCTaIlUH.

Y4eOHBIM MJIaHOM MPETyCMOTPEHBI KOHTPOJIbHBIE paboTHI B 1, 2 11 3 cemecTpe, BKIIOYAOIINE
WHAUBHUAYaJIbHBIC 33/1aHUS 110 BCEM TeMaM JAUCLUUIIINHBI, H3y4aeMbIM B CEMECTPE.

KypcoBbie npoekTsl (paboThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7. OneHOYHbIE MAaTePHAJIbI VI IPOBEICHUs TEKYILEro KOHTPOJIA YCIIeBAeMOCTH U IIPOMEKY TOYHOM
arrecTauMu 00y4aroIMXCcH M0 JUCHUILINHE (MO1YJIIO)
7.1. IlepeyeHb KOMIIETEHIINI C YKa3aHUEM JTaroB MX (POPMHUPOBAHHUS B TIPOLIECCE OCBOCHUS TUCIUILITMHBI

Kon n HanmeHoBaHue
HMHJMKATOpa KOHTPOJIUPYEMOMN
KOMIIETEHIIUH

Ne | KoHTposmpyembie pa3aeisbl JUCIUTUINHBI
n/m (Momyst)

Bun onienounoro
CpeacTBa

NuauBunyanbHbIe
1 |Jluneiinas anreOpa. VK-2.1, VK-2.3, YK-2.4 3a/1aHusT KOHTPOJIBHOM
pabotsl Nel 1o Teme.

WnauBuyanbHble
2 |Bexkropnas anredpa. VYK-2.1, YK-2.3, YK-2.4  [3amaHusi KOHTPOJIBHOM
pabotsl Nel 1o Teme.

NuauBunyaibHbie
3 | AnanuTuueckas TeoMeTpus Ha TUIOCKOCTH. VYK-2.1, YK-2.3, YK-2.4 3aJlaHusI KOHTPOJIBbHOU
paboThl Nel o Teme.

NuauBunyanbHbIe
4 | AHanuTHYECKas FeOMETPHs B POCTPAHCTBE. YK-2.3, VK-2.4, YK-2.1 3a/1aHNs] KOHTPOJIBHOMN
pabotel Nel 1o Teme.

WnpuBuayanbHble
5 |DyHKIMM 0HON IEpEMEHHOM. VK-2.1, VK-2.3, YK-2.4  [3amaHust KOHTPOJIbHOM
pabotbl Nel o Teme.

NHnuBunyansHble
6 |[IIpousBogHast GyHKIMH. VYK-2.1, YK-2.3 3a/1aHus KOHTPOJIBHON
pabotsl Nel o Teme.

WNHnuBunyansHble
7 | IlpunosxeHust TPOU3BOTHOM. VK-2.1, VK-2.3, YK-2.4 3aJaHus] KOHTPOJIbHOM
pabotel Nel 1o Teme.

WnpuBuyanbHble
8 |DyHKIMHM HECKOIBKUX MEPEMEHHBIX. VYK-2.1, VK-2.3, YK-2.4 3a1aHKs] KOHTPOJILHOMN
pabotsl Nel o Teme.




9 |HWHuas xoHTaKTHas padora. VK-2.1, YK-2.3, YK-2.4

10 |Ok3ameH. YK-2.1, YK-2.3, VK-2.4
NunuBunyanbHbIe

11 [HeonpeneneHHbIil HHTETpAI. YK-2.1, YK-2.3, YK-2.4 3aJIaHus] KOHTPOJIBHOM
paboThl Ne2 1o Teme.
NuauBuayanbHbIC

12 | OnpeneneHHbII HHTETpAIL. VYK-2.1, YK-2.3, YK-2.4  |3amaHusi KOHTPOJIbHOM
paboTel Ne2 1o Teme.
NuauBuayanbHbIC

13 |HecoOcTBeHHBIN HHTETPAI. YK-2.1, VK-2.3, YK-2.4 3a/1aHusI KOHTPOJIBHOM
paboThl Ne 2 o Teme.

14 | KoMIIIEKCHBIE YHCIIA. VK-2.1, YK-2.3 Tecr.
NunuBunyanbHbIe

15 Jludepennpansinic ypasHeHus NepEoro YK-2.1, YK-2.3, VK-2.4 3a/1aHHsI KOHTPOJIbHOM

TOPSIIKA.

paboTsl Ne2 1o Teme.
NuuBuayanbHbIC

16 JWnbgepenimaLbie ypaBHeHHs BLICIINX YK-2.1, VK-2.3, YK-2.4 3a/1aHusI KOHTPOJIBHOM

MOPSIKOB.

paboThl Ne2 1o Teme.

17 |Wuas xoHTakTHas padora. YK-2.1, VK-2.3, YK-2.4

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

19 |Paggl VK-2.1, YK-2.3, YK-2.4 3a1aHUS KOHTPOJIBHOM
paboThl Ne2 1o Teme.
NuauBuayanbHbIe

20 | CnyuaiiHble cOOBITHS. VK-2.1, YK-2.3, YK-2.4  |3agaHust KOHTPOJIbHOMN
pabotbl Ne3 1o Teme.
NuauBuayanbHbIe

21 |CnyyaiiHble BETMYUHBL. VYK-2.1, YK-2.3, YK-2.4 3a71aHUs KOHTPOJIbHOM
paboTsl Ne3 o Teme.
NunuBuyanbHbIe

22 |D7eMeHTh MAaTEeMaTUICCKOW CTATUCTHKH. VYK-2.1, VK-2.3, YK-2.4 3a/IaHusI KOHTPOJIBHOM
pabotsl Ne3 1o Teme.

23 |Unas koHTaKTHAs paboTa. VK-2.1, VK-2.3, YK-2.4

24 |DOx3amen. VK-2.1, VK-2.3, YK-2.4

7.2. TunoBble KOHTPOJIbHBIE 33/IaHUS UJIM UHBIE MaTepUaJIbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HE0OXOIUMBIE I OIICHKU 3HAHUH, YMEHH U HABBIKOB U (WJIM) OTBITa MPO(EeCCHOHAIBHON NeATeIbHOCTH,
XapaKTePU3YIOMINUX ITaIbl OPMUPOBAHUS KOMIIETCHIIUN B TIPOIECCE OCBOCHHSI TUCITUTUIMHBI

Jnst mpoBepku cHhOpMUPOBAHHOCTH HHIMKATOpa AocTrxkeHus komrereHmil YK-2.1, YK-2.3, VK-

2.4.

WNHnuBHyanbHbIE 3aJaHNs] KOHTPOJBHBIX paboT pasMelneHsl B kypce Moodle: Martemaruka st
CTyneHTOB HampasieHus "Dxonomuka" https://moodle.spbgasu.ru/course/view.php?id=1358
WuauBuayanbHble 3a1aHUS KOHTPOIbHON padoTsl Ne 1 o Temam pasmeriens! B [punoxenun.
WuauBuayanbHble 331aHUSI KOHTPOJIbHON padoThl Ne 2 1o TemaM pasmerieHsl B [Ipunoxenun.
WuauBuayanbHble 331aHUS KOHTPOJIbHON padoTsl Ne 3 1o Temam pasmeriensl B [punoxenun.

7.3. Cuctema OIlCHUBAHHMSI PE3YILTATOB O0YUYEHUS MO AUCIUILINHE (MOAYIIO) MIPH MPOBEACHUN TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU




Ouenka
«OTJIMYHOY (3a4YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJTHBIC 3HAHUS 10 BCEM pa3jeiiaM
JUCHUIUTMHBL, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXOJSIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE UCIIOJIB30BAHNE HAYYHOW TEPMHUHOJIOTHH, CHCTEMATHUECKHA IPAMOTHOE
Y JIOTUYECKHU MPABUIILHOE M3JI0KEHHE OTBETA Ha BOIIPOCHI;

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

YMEHUS:

- YM€eT OPUEHTHPOBATHCS B TCOPUAX, KOHIETIIUAX U HAIIPABICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITU;

- BJIaJICET HAaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIOKHBIE
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSIET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOIMKHY BBITTOJIHCHHS
3aJIaHuM;

- rpaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BIIaJIeeT HHCTPYMEHTApHUeM YYeOHON JUCIUTUIMHBI, YMEHUE €TI0
3(PEKTUBHO MCITOIH30BATh B IIOCTAHOBKE HAYYHBIX U MIPAKTUYECKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, AKTUBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOTHEHHUS 3a1aHUN

Ornenka
«XOpOIIOY (3a4TEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLHUILINHE,

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHON JIUTEPATYPhl, PEKOMEHIOBAHHOM
paboueii MporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

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

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBUJIBHO M3J1araeT OTBETHI HA BOMIPOCHI, YMEET JIeIaTh 000CHOBaHHbBIE
BBIBO/IBI;

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

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPAKTUYECKUX 3aHATUAX, YIaCTHUE B TPYIMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUM;

- cpeIHUl ypOBEHb CPOPMHUPOBAHHOCTH 3asBIICHHBIX B paboueii mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUH BBIOUpPAET CTAHIAPTHYIO METOIMKY BBITTOJIHEHUS 3a/laHUM;
- 000CHOBBIBAET XOJ pelIeHUs 3a/1a4 0e3 3aTpyIHEeHUI




Onenka 3HaHUA:

«yZIOBJIETBOPUTEIILHO - JOCTaTOYHbI MUHUMAJIBHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATYypPbl, PEKOMEHA0BAaHHON paboyell mporpaMMoii;
- HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHE OTBETa Ha BOIIPOCHI, YMEHHE JIeJIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
O1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLIENIUAX U HAIIPABJICHUAX
10 TUCLUUIUIMHE U 1aBaTh UM OLICHKY;

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

- YMEET 10/l PyKOBOJCTBOM IIPENOJaBaTelIs PeIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa noj| pyKOBOJCTBOM IIPENoaBaTessl Ha MPAaKTUYECKUX 3aHATUSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

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

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBINOIHEHUS

Ornenka 3HAHUS:

«HEYJIOBIICTBOPHUTEIBHO» |- hparMeHTapHbBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINIOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeii mporpaMmoi 1mo
M CLUTUIAHE;
YMEHHUSI:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HAJIM4YUe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUU YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH ypOBEeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHI;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOJHEHUS 33 JaHUN

7.4. TeopeTnueckue BOIPOCH! U IPAKTUYECKUE 3aIaHUsI 1151 TPOBEACHUS MPOMEKYTOUYHOM aTTeCTalluu
oOyuaronuxcsi, HeoOXOIUMBbIE JJIs OIICHKU 3HAHUI, YMEHHI U HAaBBIKOB U (MJIM) OTIbITa MPOQEeCcCCHOHATBHON
JeSITeNIbHOCTH, XapaKTePU3YIOIIUX 3Tallbl JOPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHUS
00pa3oBaTeNbHOM MPOTPaMMBbI

7.4.1. TeopeTudeckue BONPOCHI Il MPOBEIEHHS TPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

Dx3ameH -1 cemecTp (YCTHO).

KoHTponbHbIe BONIPOCHI 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu:

1. ®@yHkuus ogHoro aprymenTa. OCHOBHbIE 35ieMeHTapHble pyHKuuu. Yucno e. CroxHas u
oOpatHas QyHKIUS.

2. beckoHne4yHo Mainble 1 0€CKOHEUHO OoJblue (PYHKIIMU U UX CBOMCTBA.

3. IIpenen pynkuuu, aBa onpenenenus. OCHOBHBIE TeOpeMbI O npenenax GpyHkuuu. [pusnaku
CYLIECTBOBAHMUSI Npeea.

4. HemnpepbiBHOCTD (DyHKIIMH, 1Ba onpenesnenus. CBoNCTBa (GyHKIIHM, HEMPEPHIBHBIX B
3aMKHYTOM IPOMEKYTKE.

5. CpaBHeHue 0€CKOHEYHO MaJIbIX BEJIMYMH. 3aMedaTeNbHble Mpeesbl. BeipaxeHue yucna
qepes npejen.

6. Onpenenenue npousBogHol. Ee reomerprueckuii u pu3nyeckuit CMbICIBL. Y paBHEHUE
KacaTeJIbHON U HOpMaJIU K MJIOCKOU KpuBOM. Teopema o HeoOXoaumMoM ycioBuH nuddepeHupyemMocTu
GbyHKIUH.

7. OcHoBHbIE MpaBuia nuddepeHupoBaHus.

8. Ilpon3BoaHbIE CII0XKHOMN, 00paTHOM 1 MapaMeTPUUECKU 3aJaHHON (YyHKIUH.

9. [Ipon3BoHBIE OT CTEMEHHOM, MMOKA3aTEILHOMN U JIOTapu(PMUIECKON QyHKITHM.




10. ITpon3BoaHBIE OT TPUTOHOMETPUIECKUX U OOPATHBIX TPUTOHOMETPUUECKUX (PYHKITHIA.

11. Teopema @epma.

12. Teopema Poms. Ee reomerpuueckuii cmbicia. CriencTBue.

13. Teopema Jlarpanxa.

14. Teopema Kommu.

15. Pa3nuuHble BUIBI HEOMPEACIEHHOCTEN U MX PACKPBITHE C MOMOIIIBIO MpaBuiia Jlonurars.

16. HeoOXxoaumble U IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH (DYHKIIHH.

17. Dxcrpemymbl pyHknun. HeoOxoamumoe ycioBUe CyIecTBOBaHUS IKCTpeMyMa (PyHKITHH.
JlocTaTtouHble yCa0BUs MaxX u MIN GyHKIIUK OJJHOTO apryMEHTa.

18. BeImykJ0cTh U BOTHYTOCTh KpuBOid. Touku neperuda. MccnenoBanue GpyHkunu Ha
AKCTPEMYM C IOMOIIBIO BTOPOU MPOU3BOTHOM.

19. AcuMNTOTHI.

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

21. OyHKUIMS HECKOJIBKUX NepeMeHHbIX. O0sIacTh ee onpeenaeHus B N-mepHoM EBkinaoBoM
MIPOCTPAHCTBE U CIOCOOKI 3a1anus. ['eomeTprudeckas TpaktoBka. [Ipenen u HenmpepbIBHOCTH (YYHKITUH
HECKOJIbKMX MePEMEHHBIX.

22. YacTHbIC IPOU3BOIHBIC ()YHKITUN HECKOJIBKUX TMepeMeHHbIX. YacTHbIe TuddepeHImans.
[Monnsnii quddepeHnmar.

23. TIpon3BoaHAs 10 HAMIPABJICHUIO U €€ CBA3b C TPAIUCHTOM (YHKIMH. YacTHBIC POU3BOIHEIC
(GYHKIIMM HECKOJIBKUX MEPEMEHHBIX KaK MPOU3BO/IHBIEC M0 HAMPABICHUIO KOOPAMHATHBIX OCEH.

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

25. YpaBHeHHE KacaTeIbHOM MIIOCKOCTH U HOPMAJIU K MOBEPXHOCTU. ['eomeTpuyeckas TpakTOBKa
noytHoTO Juddepennrana GyHKIMT ABYX IEPEMCHHBIX.

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

27. Heo6xoaumoe ycinoBue SKcTpeMyMa (DyHKIMU HECKOJIBKHUX NepeMeHHbIX. Haubosbiee u
HauMEHbIlIee 3HaYeHHs PYHKIIUU HECKOJIBKUX MEePEMEHHBIX.

28. JlocTaTo4HbIe YCIOBHSI SKCTPEMYMOB (D YHKIIUU HECKOJIBKUX TIEPEMEHHBIX.

3adger - 2 cemecTp (cobecenoBanue).

KoHTposbHBIE BOITPOCH! AJIs IPOBEACHUS ITPOMEKYTOUHOM aTTECTALUU:

1. IlepBooOpazHas 1 HeonpeaeNEHHbIA HHTETpall, CBOMCTBA.

2. 3aMeHa nepeMeHHON B HEONPeIeIEHHOM HHTETpase.

3. MHTerpupoBaHue Mo 4acTsSM B HEONpPEAeTIEHHOM HHTErpase.

4. UnTerpupoBaHue NpoCTeHIINX IpOOHO-pAIIIOHATBHBIX (PYHKIIUM.

5. HTErprpOBaHNe HEKOTOPBIX UPPALMOHAIBHBIX BEIPDAKEHUN. TpUrOHOMETpUYECKHE
MIO/ICTAHOBKH.

6. OnpenienieHHbIN UHTErpajl: oNpeieseHue, cBoiicTBa. ['eoMeTprueckuii CMbICI.

7. NaTerpai ¢ nepeMeHHbIM BEpXHHUM IIPEAETIOM U ero AudQepeHupoBaHue.

8. ®opmyna HeroTona-JleliOHuma.

9. 3ameHa nepeMeHHO B onpeIeIEHHOM UHTETpaJIe.

10. IaTerpupoBaHue 1o 4acTsM B ONpeAeIEHHOM UHTErpase.

11. IaTerpupoBaHue Y€THBIX U HEYETHBIX (PYHKLINN HA CUMMETPUYHOM HMHTEpBAJIE.

12. 'eomeTpuyeCcKre MPUIOKEHNS ONIPENEIEHHBIX MHTETPAJIOB: BBIYMCICHUE TUIOIIAAN TUIOCKON
burypsr.

13. HecoOGcTBeHHBIE MHTETPAJIBI.

14. luddepennuanbubie ypaBHEHHS ¢ pa3IeiSOIIMMUCS IEPEMEHHBIMH.

15. OnHopoansie nuddepeHnanbHble ypaBHEHHUS IEPBOTO MOPSAKA.

16. Jluneitnsie quddepeHnranbHble ypaBHEHUS IEPBOTO Mopsaka. Y paBHeHus bepHysmu.

17. luddepennmanbubie ypaBHEHHs] BTOPOTO MOPSAIKA, JOMYCKAIOIINE MOHMKEHNE TOPSAIKa.

18. JIuneitnple onHOpOAHBIE MU PepeHInanbHbIe YPaBHEHHS BTOPOTO MOPAIKA C TOCTOSITHHBIMU
kod(ddurmentamu. CBoOMCTBa UX pelIeHu. XapakTepucTuueckoe ypaBHeHue. CTpyKTypa oOIIero
peLIeHus.

19. Jluneiinsle HeogHOPOAHBIE AU epeHnnanbHble ypaBHEHNUS BTOPOTO OPsiIKa C
HOCTOSIHHBIMU K03(uiimeHTamMu 1 creruanbHoi npaBoi yacThio. KOHCTpyKIMs 4acTHOTO U 00I1Iero
pELICHUI HEOTHOPOIHOTO YPAaBHEHMUS.



20. JIunetinbie quddepeHIraIbHbIC YPAaBHEHUS BTOPOTO MOPSAKA: METO ] BapUAIlUU
MIPOU3BOJIbHBIX MIOCTOSIHHBIX.

Dk3amMeH - 3 cemecTp (YCTHO).

KoHTposbHbIE BOITPOCH! AJI IPOBEAECHUS TPOMEKYTOUHOM aTTECTAl[UU:

1. YUucnoBble psiibl: OCHOBHBIE ITOHATHSI U CBOWCTBA PSAJIOB.

2. IlepBblii IPU3HAK CPABHEHUS CXOJIUMOCTH 3HAKOMOJI0KUTEIBHOI'O YUCIOBOIO PAA.

3. BTopoii npu3HaKk CpaBHEHHS CXOAUMOCTH 3HAKOIIOJIOKUTEIBHOTO YUCIOBOTO PSIIA.

4. Tlpusnak /lanambepa u paauKaIbHBIN MPU3HAK CXOIUMOCTH
3HAKOMOJIOKUTEIBHOIO YHUCIOBOTrO pAJia.

5. MHTerpabHbIi NPU3HAK CXOAUMOCTH 3HAKOIOJIOKHUTEIBHOTO YHCIOBOIO PAJIa.

6. 3Hakouepenyromuncs psaa. AOCOTIOTHAS M YCIOBHAS CXOAUMOCTh. JloCTaTOUHBIN pH3HAK
CXOJIMMOCTH 3HAKOYEPEAYIOIIErocs psiaa.

7. 3Hakouepenyroumncs psaa. AOCOIIOTHAS U YCIOBHAS CXOAUMOCTh. OOMIUi JOCTaTOYHBIN
MPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHOTO psija.

8. ®yHKIMOHANBHBIN psAJ U 00J1aCTh ero cxoauMocTu. [Torck HHTepBania CXOUMOCTH.

9. Crenennoii psan. Teopema AGens U ee CIICICTBHS.

10. Paznoxxenue ¢yakuuu B psan Teinopa. Teopema o cxonumoctu psaga Teinopa Kk GyHKIIHH.
JloctaTouHo€ yClIOBUE Pa3IoKUMOCTH PyHKIMH B psia Teinopa.

11. Cnyuyaiinble COOBITHS U UX KIacCHU(pUKALIHS.

12. JleiictBus Hag coObITHAMU. [TostHAs rpyrima cOOBITHIA.

13. DnemeHTHl KOMOMHATOPHUKH. [lepecTaHOBKY, pa3MEIICHUS U COUCTAHMS.

14. OTHOCHUTENBHAS YaCcTOTA U €€ CBOMCTBa. Kiaccuueckoe onpeierneHnue BEpOSITHOCTH.
CBoiicTBa BEPOSITHOCTH.

15. TeopeMbl cI0KEHHUS BEPOSTHOCTEH JJI1 HECOBMECTHBIX 1 COBMECTHBIX COOBITHH.

16. TeopeMbl yMHOXKEHUSI BeposiTHOCTEH. HecoBMecTHBIE 1 HE3aBUCUMBIE COOBITHA. Y CTIOBHAS
BEPOSTHOCTH. BEpOSTHOCTh HACTYIUICHUS XOTS OBl OJJTHOTO COOBITHS.

17. ®opmyna nomaHoi BeposaTHocTu. Popmyia baiieca.

18. IloBTOpHBIC HE3aBUCHUMBIC HCTIBITaHUSA. Dopmyina bepryu.

19. IloBTopubie ucnbiTanus. @opmyma Ilyaccona.

20. [ToBTopHbIe uctibiTanus. JIOkaibHAsI U HHTETpaJIbHAs TeopeMbl Jlaraca.

21. JIuckpeTHble Cily4aiiHble BEIMYMHBI. 3aKOH pacIpe/ielIeHHs] BEPOSITHOCTEN TUCKPETHOM
CIIy4aifHOM BEJIMYUHBI, IPABUJIA €T0 MOCTPOEHUS, MHOTOYTOJIbHUK pacipeeieHus

22. @yHKUMS pacupeesieHus: BEpOATHOCTEH JUCKPETHOM ClydyaliHOM BETMUMHBI M €€ CBOICTBA.

23. YucnoBble XapaKTEepUCTUKU AUCKPETHOM ciryyailHOW BEJTMUMHBI U UX CBOMCTBA
(MaTeMaTH4ecKoe OKUJaHue, TUCIIEPCHs, CpeHEee KBaApaTHUECKOe OTKIIOHEHHE, MOJIA).

24. bBuHOMMAIbHBIN 3aKOH paclpeesieHus: BEpOATHOCTEN TUCKPETHON ClydaiiHOM BEIMYMHBI.

25. 'eomeTpuyecKuil 3aKOH pacipeIesIeHNs BEPOITHOCTEN TUCKPETHON CIIydaiiHOM BETMYMHBI U
€r0 YHCJIOBbIE XapaKTEPUCTUKH.

26. Pacnipenenenue [lyaccona AUCKpETHOM CIIydaitHOM BEJIMYMHBI M €70 YUCTIOBBIC
XapaKTePUCTHUKHU.

27. HenpepbIBHbIE ciy4yaliHble BETUUUHBL. VIHTerpanbHast pyHKINS pacrpeaeneHus
BEPOSATHOCTEN U €€ CBONCTBA, rpaduK.

28. Nubdepennmanbaast GyHKIUS pacipeiesIeHUs BEPOSTHOCTEH HEMPEPHIBHOM CITyIaitHOM
BEJIMUMHBI, €€ CBOMCTBA, KpUBas paclpeieeHus.

29. YucnoBble XapaKTEpUCTUKN HENPEPBIBHOM CIIy4aiiHOM BEJIMYHHBI.

30. PaBHOMEpHBII 3aKOH pacnpeeeHus HEPEPBIBHON CIIy4allHON BEJIUYHMHBI U €€ YHCIIOBbBIE
XapaKTePUCTHUKHU.

31. Iloka3aTenbHbIN 3aKOH pacIpeAesIeHUs] HENPEPBIBHOM CIIy4allHOW BEJIMYUHBI U €€
YHCIIOBBIE XapaKTEPUCTHUKHU.

32. HopManbHBIN 3aKOH pacIpeaesIeHNs] HEPEPBIBHOM CIIy4aiiHOW BEJINYUHEBI U €€
YHCIIOBBIE XapaKTepUCTUKU. [IpaBuio Tpéx curm.

33. IloHsiTHe AByMEPHOU CIy4allHON BEIMYHMHBI. 3aKOH paclpeAesIeHHs IBYMEPHOU CllydaitHOM
BEJINYMHBI.



34. OyHKIUA pacnpeneneHus IByMEPHOU cydaiilHOW BEIMYMHBI U €€ CBOMCTBA.

35. 3aBUCUMOCTh ¥ HE3aBUCUMOCTb JIBYX CIIy4alHBIX BEJIMYUH. Y CIIOBHbBIE 3aKOHBI
pacipeneneHus.

36. YucnoBble XapaKTEpUCTUKH IBYMEPHOM cllydailHOM BeMUMHBI. MaTtemMaTiuieckoe OxugaHue
u aucrepcusi. KoppensimoHHbIii MOMEHT, KO3 (PHUIIMEHT KOPPEITSIIHH.

37. llpeamer u 3a1a4d MaTeMaTUUYE€CKOM CTATUCTUKHU.

38. 'enepanbpHas ¥ BHIOOPOUYHAsi COBOKYITHOCTH. MeToabl 0TO0pa BEIOOPOYHOIN COBOKYITHOCTH.

39. DMmnupuueckas GyHKIHS pacipeie/ieHus, ¢ CBoMcTBa. BaprallMOHHBINA U CTaTUCTUYCCKUI
ps.

40. I'padpuueckoe H300paXKeHNE CTATUCTUYCCKOTO pacupeaeiacHus. [1oJuron u rucrorpamma
OTHOCHUTEJIbHBIX YaCTOT.

41. YucnoBble XapaKTEPUCTUKU CTATHCTUYECKOTO PACTIPE/ICIICHHUS: TeHepaIbHas U BRIOOPOYHAsS
CpeHsis, TeHepallbHAsL U BRIOOPOYHAS JUCTIEPCUSl, TEHEPATBLHOE U BEIOOPOYHOE CpeHEe KBAAPATHICCKOE
OTKJIOHEHHE.

7.4.2. [lpakTrueckue 3aJaHust Ui IPOBEACHUS IPOMEKYTOYHOM aTTeCTallui 00YyJatOIINXCs
PasnoypoBHEBBIE 3a1aHUs Ul IPOBEICHUS IPOMEKYTOYHOM aTTECTAllMA  Pa3MEILEHBI B Kypce
Moodle: https://moodle.spbgasu.ru/course/view.php?id=1358

7.4.3. IIpuMepHbIe TEMBI KypcOBOii paboTh (poeKTa) (MIPU HATUIUN)
KypcoBblie paboTs! (ITPOEKThI) YIEOHBIM IJIAHOM HE MPEYCMOTPEHBI.

7.5. Metoauueckue MaTepualibl, OIIPEACIISIIONINE MPOLIEAYPhl OLICHUBAHUS 3HAHUW, YMEHUM, HABBIKOB U
(unu) ombiTa MPO(hEeCCHOHATBFHON e TEIbHOCTH, XapaKTepHU3yIoIre 3Tanbl JOPMUPOBAHUS KOMITETEHIIUI

[Ipouienypa npoBeaeHUsI IPOMEXKYTOYHON aTTECTAIlUU U TEKYILETr0 KOHTPOJIsl YCIIEBAEMOCTH
perlaMeHTUPYETCS JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM, OINPEEISIONIUM MOPSI0K OpraHu3aluy u
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTECTAIMH 00YJaIOIIUXCSl.

[Iponienypa oneHuBaHus HOPMUPOBAHKSA KOMITETSHIIUN ITPU TIPOBEICHUH TEKYIIETO KOHTPOJIS
npuBezicHa B 1. 7.2. TUNOBBIE KOHTPOJIBHBIE 3a/IaHUS WM MHBIE MaTepUAJIbl TEKYIIIETO KOHTPOJIS
MIpUBEACHBI B 11. 7.3.

Hrtorom nzydeHus: TUCHUILUIMHBI B 1 ceMecTpe SABISIETCS SK3aMeH. DK3aMeH MPOBOUTCS 110
pacniucanuio ceccur. Dopma MpoBeIeHUs 3aHATHS — YCTHas. B 9K3aMeHaIMOHHBINA OUJIET BKIIOUEHO JIBA
TEOPETHUYECKUX BOIMPOCA M MPAKTHYECKOE 3aJaHUE, COOTBETCTBYIOIIEE CONCPIKAHUIO POPMUPYEMBIX
KOMIIETCHITUH.

JI71s1 MOATOTOBKY 10 SK3aMEHAIIMOHHOMY OMJIETY OTBOJIUTCS 45 MHHYT.

Htorom nzydeHus: JUCHUILUIMHBI BO 2 CEMECTpPE SABIIAECTCS 3a4eT. 3a4eT MPOBOIUTCS Ha MOCIEIHEM
110 PaCIUCAHUIO MPAKTUYECKOM 3aHATHU B CEMECTPE U BBICTABISAETCS MO pe3yJibTaTaM TEeKYIIei
YCIIEBaEMOCTH 00YJaroIIErocs B CEMeCTpe.

Jlst oOy4arommxcs, He aTTECTOBAaHHBIX B TEUCHHE CEMEeCTpa, IMPOBOAUTCS YCTHOE coOeceI0BaHUE.

Htorom nzydeHus: TUCUUILUIMHBI B 3 CEMECTpPE SBJISIETCS dK3aMeH. DK3aMEeH MPOBOUTCS 110
pacniucanuio ceccur. Dopma MpoBeIeHUs 3aHATHS — YCTHas. B 3K3aMeHaIMOHHBINA OUJIET BKIIIOUEHO JIBA
TEOPETHYECKUX BOIMPOCA M MPAKTHYECKOE 3aJaHue, COOTBETCTBYIOIIEE COACPIKAHUIO (POPMHUPYEMBIX
KOMIIETCHITUH.

J1J1s TOATOTOBKH IO 9K3aMEHAIIMOHHOMY OHIIETY OTBOJIUTCS 45 MUHYT.

7.6. Kputepun orieHrBaHus cpOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH MPOMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHMS M OlLIEHKA

Kpurepuu Ormnenka Orenka
«HEYIOBJICTBOPHUTEIIb | «yIOBICTBOPUTENBH [ OLEHKa «XOpOo1o» O11eHKa «OTIUIHO)Y
OLICHMBAaHUS
HOY» o»
«HE 3aYTECHO» «3aUTECHOY




YpoBEeHb OCBOCHUS

YPpOBEHb OCBOCHUS

YpoBeHb OCBOCHUS

YPpOBEHb OCBOCHUS

KOMIIETCHITHH KOMIIETCHITNH KOMITETEHITHH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmn Kommerenun Kommerennuu
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. c(hOpMHUPOBAHBI.
3HaHusg oTCyTcTBYIOT, |  ChopMHUpOBaHBI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMSI U HaBbIKU HE | 0a30BbIe CTPYKTYPHI [ CHCTEMHbBIEC. YMEHHUS | apryMEHTUPOBaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCAT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PENpOAYKTUBHBIN YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII MPUMEHSIFOTCS K PEILICHUIO KaK
Xapakrep. PEIIEHUIO TUTTOBBIX TUIIOBBIX, TaK U
HemoHcTpupyercs 3a/laHuH. HECTaH/IaPTHBIX
HU3KHUI YPOBEHb JleMoHCTpUpYyeTCS | TBOPYECKUX 3a/JaHUU.
CaMOCTOSITENIbHOCTH JIOCTaTOYHBIH JlemoHCTpUpyeTcs
MIPAKTUYECKOTrO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSITENIbHOCTH | CaMOCTOSITEIbHOCTH,
YCTONYHUBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOrO | MPaKTUYECKOTO HaBhIKA
HaBBIKA.
OO0yuaromuiics OOyuaromuiics OO6yuarommiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,
POOEITBI B 3HAHUSX TEOPETUIECKOTO IOHMMAaHUE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTrepuania; OCHOBHBIX BOTIPOCOB | apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIUPYEMOTO | 3HAHHUS MPOTPAMMHOTO
MIPUHIAITHATEHBIC HA OCHOBHBIC o0beMa MaTepuaia;
OITMOKY TIPH OTBETE | BOMPOCHI, OLTUOKHU B MIPOTrPAMMHOTO -TI0JTHOE TIOHUMAaHUe
Ha OCHOBHBIC OTBETE, MaTepuana, CYITHOCTH U
BOIIPOCHI OMIIETA, HEJ0CTAaTOYHOE - 3HAHUSA B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MTOHNMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTtepuaa MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOITIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSTHI, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSCHSATH CBSA3b | paMKax 00CYXKIaeMBIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | IPAKTUKU U TCOPHH, 3aJIaHuH;
JIOTIOJTHUTEIBHBIX | HA IOMOJTHUTENbHBIE BBISIBIISITH -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOpPEYHS, YCTaHABIIUBAThH U
3a/iaHuil ounera. POOJIEeMBI U OOBSCHSTH CBSI3b
TEHCHIINH MPAKTUKU U TEOPUH,
pa3BUTHS; -IOTUYECKU
-IIpaBUIBHBIC U MoclieI0BaTeIbHbIE,
KOHKpeTHbIE, 0e3 COJIEp>KaTENbHEIE,
rpyObIX OIMHOOK, KOHKPETHbIE U
OTBETHI Ha HCYEPIBIBAIOIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJ]aHUS
BOTIPOCHL. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI
9K3aMCHAaTopa.




[Ipu BbIMONIHEHUH OOyyvarommiics OO6yuarommiics OO0yyaromumiics
MPaKTUYECKOTO BBIIIOTHHII BBIIOJTHUIT MPaBUJILHO BBITIOTHUIT
3a7aHus Ouiera MPaKTHUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyJaroruiics 3a7aHue ouera ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOJAEMOHCTPUPOBAJT | CYIIECTBEHHBIMHU HeOOJIBIIIUMU OTJIMYHBIC YMEHUS B
HEJOCTAaTOYHBIN HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOEHHOT'O
YpPOBEHb YMEHUH. Jonyckarores [Tokazan xopomue | ydeOHOro MaTepuaa.
[IpakTnueckue OIINOKH B YMEHHS B paMKax Pemraer
3aJlaHus HE COZICp’)KaHUU OTBETA OCBOCHHOT'O MPEeJI0KEHHBIE
BBITTOJTHEHBI 1 pelIeHun y4eOHOT0 MPAKTUYECKUE 3aJIaHUS
YMEHHUS OO6yuaromuiicst He MPAKTUYECKUX Marepuaa. 0e3 oIHnooK
OTBEYAET HA BOMPOCHI 3aJIaHNH. [IpennoxxeHubie OTBeTHII Ha BCE
ounera npu IIpu oTBeTax Ha MPAKTUYECKHUE JIOTIOJTHUTEIIbHEIC
JIOTIOJTHUTEIIBHBIX JIONIOJTHUTEIbHBIC | 3aJaHus PEUIEHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HeOOJIBIIUMU
MpernojiaBaTes. JIONYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEHA. OTBeTniI Ha
OOIBIIMHCTBO
JIOTIOJTHHUTEIILHBIX
BOIIPOCOB.
He moxet BoIOpaTh HcneiThiBaeT be3s 3aTpynHenuii [Ipumensier
METOJIUKY 3aTPYIHEHHS 10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBIIIOJITHCHUS BBIOOPY METOJIMKH CTaH/IAPTHYIO JIIsE BEIOOpa METOIUKH
3aJIaHuH. BBIIIOJTHECHUS METOJIUKY BBIIIOJIHEHMS 3aJaHUI.
Jlomyckaet rpyObie 3aJlaHul. BBIIIOJIHCHHS He nomyckaeT ommbox
OIIMOKH MPH JlomyckaeT ommOKu 3aJaHMI. IIPY BBITTOJTHCHUH
BBIIIOJTHEHHH P BbINOJHEHUN | JlomyckaeT ommoKu 3aJaHHM.
3aJaHUM, 3aJaHNH, P BBITTOJIHCHUUT CaMOoCTOSITENILHO
HapyLIAIOIINUE JIOTUKY | HApYIIEHUS JTOTUKHU 3aJ]aHu, HE aHATN3UPYET
pelIeHHs 3a/1a4. peIIeHHs 3a1a4. Hapyuiaroue pe3yJabTaThI
BJIAJICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIIECHUS | BBINOJIHEHUS 3a/1aHUM.
HABBIKAMH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3aJa4 I'pamoTHO
BBIBOJIEL. dbopmynupoBanuem | Jlenaetr KOPpEeKTHBIE |  OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIEI ITO perieHus 3aaad.
000CHOBATh BBIBOJIOB. pe3yabTaram
aJITOPUTM HcnoeITEIBaeT pelIeHus 3a/1aun.
BBIIIOJTHCHUS 3arpyaHeHus ipu | OGOCHOBBIBACT X0/
3aJlaHuH. 000CHOBAaHHH penieHus 3aaa4 6e3
aJIropuT™Ma 3aTpyAHEHUH.
BBIIOJTHEHHUS
3aJaHuM.

OlIeHKa 10 TUCIUTIINHE 3aBUCUT OT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIINM, 3aKPEINICHHBIX 3a
JTUCIUTIINHOM, U TIPEACTABIISIET COO0M cpeHee apu(MEeTHUECKOE OT BBICTABIICHHBIX OIICHOK 10 OTJICIbHBIM
pe3ynbTaTam oOydeHHs (3HAHUs, YMEHHS, BJIa/ICHHEC HaBbIKAMU ).

OlIeHKa «OTJIMYHO»/«3a4TEHO» BBICTABJISETCS, €CIIU CpeiHee apu(METHIECKOe HaXOIUTCS B
uHTepBaie ot 4,5 no 5,0.

OlLIeHKa «XOPOIIIOY»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpeIHee apru(METHISCKOS HAaXOIUTCS B
uHTEepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJICTBOPUTEIHHOY/«3aUTEHOY» BBICTABIIACTCS, €CIIU CPEIHEE apU(PMETHICCKOE
HaXOJUTCS B MHTEpBaJe oT 2,5 110 3,4.

OlIeHKa «HEYAO0BICTBOPUTEILHOY/ «HE 3aUTEHOY» BBICTABIISICTCS, €CIIU CpeJiHee apu(hMETHIECKOS
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.




8. YueOHO-MeTOAMYECKOE M MATEPUAIBHO-TEXHUYECKOE o0ecnevyeHue TUCHUUILINHBI (MO1YJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Momyst)
. KonunuectBo
No ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U
/1 y4e0HO-METOIUIECKON JTUTePATyPhI PK3EMILIADOB/S1CKTP
oHHBIN angpec DBC
OcHoBHas JIuTEpPaTYpa

1 Harancon W. I1., Kpatkuii kypc Beiciieii Mmatemaruku, Cankt-IlerepOypr: https://e.lanbook.com
Jlanb, 2021 /book/167767

9 Kpemep H. 111., Teopust BeposITHOCTEH U MaTeMaTHYECKasi CTATHCTHKA B 2 . https://urait.ru/bcode/
Yacts 1. Teopus BepositHocTeld, MockBa: M3garensctBo FOpaiit, 2018 421232

3 I'mypman B. E., PykoBoacTBO K pellieHHIO 3a/1a4 110 TeoprH BepositHocTew u | https://urait.ru/bcode/
MaTeMaTH4ecKoi craructuke, Mocksa: IOpaiit, 2020 449645
ITuckynoB H. C., uddepenunanbHoe U HHTErpaIbHOE UCUHUCTIESHUS, M.,

4 2016 149
Marasunnaukos JI. Y., MarasunaukoB A. J1., Beicias mareMaTnka. . .

i . . http://www.iprbooksh

5 | AuddepenunansHoe ucuncinenue, Tomck: ToMckuii rocynapcTBeHHBIN

op.ru/72078.html
YHUBEPCUTET CHCTEM YIPABICHUS M PAAHOIEKTPpOHHKH, 2017
Kpemep H. 1., ®puagman M. H., ITytko b. A., Tpumun 1. M., Beiciias https://urait.ru/bcode/

6 |mMaremaruka as S5KOHOMUYeckoro OakanaBpuara B 3 4. Yacte 1, Mockaa:

. 436490
N3patensctBo Opaiit, 2019
[Muckynos H. C., luddepenmanbaoe u nHTErpanbHOe UCUUCIeHUs], M.:
7 50
Anpsnac, 2016
JonoJHuTeIbHANA JJUTEPATYPA
Ameynosa A. C., Kapuanyn O. C., BLICIJ.Ja}I MaTeMaTHKa. JInnennas anre(jpa http://www.iprbooksh
1 |u ananutnueckas reomerpusi, Kemeposo: KemepoBckuii rocynapcTBeHHBIN
op.ru/21960.html
WHCTUTYT KyJIbTyphl, 2011
Acramosa U. B., Hukumkun B. A., [luddepennmanbubie ypaBHEHHS.

5 [Mpaktukym, MockBa: EBpa3uiickuii OTKpPBITBI HHCTUTYT, MOCKOBCKHUH http://www.iprbooksh
rOCy/IapCTBEHHBI YHUBEPCUTET SKOHOMHUKH, CTATUCTUKU U HHPOPMATHKH, op.ru/10751.html
2004
IN'ocnomapuxos A. I1., Bonsiackas 1. A., Kapnyxuna O. E., Ckenko O. A.,

3 O6pyuesa T. C., 'ocniogapukoB A. I1., Beiciias maremaruka. Tom 2. Havano | https://www.iprbooks
MaTeMaTHuecKoro aHanusa. JuddepenmansHoe ucurcieHne yHKInn hop.ru/71688.html
OJIHOW NTEPEMEHHOM U ero npujiokeHus, , 2015

4 Mopo3zosa JI. E., CmupHoBa B. b., TpeckynoB A. JI., ®énoposa M. 10O., http://ntb.spbgasu.ru/
Onpenenennblii uaterpain, CI16., 2011 elib/00283/
[Mucemennsiii /1. T., KoHcnekT ekiuii o BbICIIEH MaTEMaTUKE: MOJHBIN

3) . 256
Kypc, Mocka: Alipuc-nipecc, 2018
Ouarckas H. 10., Xakumymnun E. P., Teopus BeposiTHOocTEN 1 } https://urait.ru/bcode/

6 |MaremaTmueckas CTATHUCTHKA JIJISI MH)KCHEPHO-TEXHUUYECKUX HAIPABJICHUMN,

. 489333
Mocksa: Opaiit, 2022
AGpamsiH N{ 3., Jlekuuu 1o UHTETPaTHLHOMY I/IC‘II/ICJ‘ICHI/IIO. byHKIUI 0 HOU https://www.iprbooks
7 |mepemeHHO u Teopuu panoB, PoctoB-Ha-Jlony, Taranpor: M3naTenbcTBo h
op.ru/117154.html
IO>xHoro denepanbHoro ynusepeutera, 2021
byrpos . C., Hukonsckuit C. M., Boiciiasg matemaTtuka B 3 1. T. 1. https://urait.ru/bcode/

8 |duddepennmansHoe u HHTETpasTbHOE McuucieHne B 2 kH. Kaura 2, Mockaa:

o 491316
Opaiit, 2022

9 Tutosa T. H., YucnoBele u creneHHbIe psiibl, MockBa: MoCKOBCKUit http://www.iprbooksh
rOCyIapCTBEHHBIN CTpOUTENbHBIN yHUBepcuTeT, ObC ACB, 2010 op.ru/16314.html

10 Annpyxaes X. M., Teopusi BeposSTHOCTEH U MaTeMaTHUYeCKasi CTATHCTHKA. https://urait.ru/bcode/
Coopnuk 3amayu, Mocksa: FOpaiit, 2022 491173




Karan ML.JI., Camoxun M.B., MaTremaTnka B CTpOUTEILHOM BY3€.

https://www.studentli

11 ] brary.ru/book/ISBN9
Huddepenunansuoe ncuncienne, Mocksa: ACB, 2012 285930938210.html
Kpaconenko I'. B., CBanunze H. B., SIkynuna I'. B., Ananutnueckas

1p |reomerpus. Bekropnas anreopa. Teopus npenenos, Cankr-IlerepOypr: http://www.iprbooksh
Cankr-IleTepOyprckuii Tocy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTEIBHBIN op.ru/30002.html
yuupepcuter, 9bC ACB, 2014
I'ocnonapukos A. I1., Kapniosa E. A., Kapnyxuna O. E., N{chypOBa C.E., http://www.iprbooksh

13 |TocnogapuxoB A. I1., Beicias maremaruka. Tom 1. JIuneitnas anre6pa.

op.ru/71687.html
Bekropnast anrebpa. AHagutudeckas reomerpus, , 2015

14 Kamman 1O. S1., Teopust BeposTHOCTEH 1 MaTeMaTHYECKash CTATUCTHKA. https://urait.ru/bcode/
[Tpumepst ¢ pemenusimu, Mocksa: FOpaiit, 2022 490304

15 Cwmupnosa B. b., Mopo3zosa JI. E., Epmios E. K., O0bikHOBEHHbBIC http://ntb.spbgasu.ru/
muddepentmansubie ypasaenus, CI16., 2010 elib/00173/
INocnomapukos A. I1., Bonsiackas U. A., Kapniyxuna O. E., Ckenko O. A.,

16 Oo6pyuesa T. C., I'ocmomapukos A. I1., Beiciias maremaruka. Tom 2. Hawano | http://www.iprbooksh
MaTeMaTH4eCcKoro aHanmsa. JuddepeHnnanisHoe UCUUCTICHIE ()YHKITHIA op.ru/71688.html
OJIHOW IEPEMEHHOM M ero nmpuiioxkeHus, , 2015

17 Ouxrtenronsil . M., Kypc nuddepenmanbHOro 1 HHTErpagbHOTO 24
ncuncienus, CI16.: Jlann, 2009
bammakosa U. b., KOp’dGJ}CBa N. U., lIpacaukosa C. C., HeonpeneneHHbIit http://nth.spbgasu.ru/

18 |wunTerpan. Onpenenenupii naTerpasl. OOBIKHOBEHHBIC MU(HEepPCHIINATHHBIC .

elib/00548/
ypaBuenus, CI16., 2013
Turosa T. H., Maneeuu T. A., A.cceeBa E. E.,uCepOBa A.H., I‘II/I(E’J'IOBLIe u http://www.iprbooksh

19 |dyukumonanbHbIe psiibl, MockBa: MOCKOBCKUIT rOCYAapCTBEHHBIH o ru/60010.html
cTpoutTenbHblil yHuBepcutet, Al [lu Op Mequa, 95C ACB, 2016 - '
Tumodeena A. 10., Teopust BEpOSITHOCTEH 1 MaTeMaTHIECKasi CTATUCTHKA B 2 . .

. - http://www.iprbooksh

20 [wacrsax. U.1, HoBocubupck: HoBocuOMpCKuii rocyapCTBEHHBIH

. 0p.ru/91448.html
TEXHUYECKUN yHuBepcutet, 2017

21 Kirommun B. JI., Beiciasi MaTreMaTuka Uit 5KOHOMHCTOB. https://urait.ru/bcode/
3amauu,TecThl, ynpaxHenus, Mocksa: M3garenscto IOpaiit, 2019 431841

29 Kamnkaesa JI. C., MaremaTHUeCKUI aHAIM3: TEOPHS MPEJIEIIOB, https://urait.ru/bcode/
maddepennmanpaoe ncunciaenne, Mocksa: M3narensctBo FOpaiit, 2019 438965
Cranunze H. B., SIxynuna I'. B., [ludgdepennuanpnoe ucuucieHue B ciydyae

23 (GyHKINN HECKOIBKHUX TiepeMeHHbIX, CaHkT-[leTepOypr: CaHKT- http://www.iprbooksh
[TerepOyprckuii rocyaapCTBEHHBIN apXUTEKTYPHO-CTPOUTEITBHBIN op.ru/66833.html
yausepcutet, 9bC ACB, 2016

24 Kapakasesia C. A, [Tak 3. E., Conosbeesa O. B., luddepenimansaoe http://ntb.spbgasu.ru/
ucuncnenne GpyHkuum ogHor nepemenHoit, CI16., 2015 elib/00592/
ITucemennsiit 1. T., KoHCIIEKT KM MO BRICIIEH MaTeMaTHUKE: MOJTHBIN

25 . 21
Kypc, Mockga: Atipuc-tipecc, 2021
[Terpymko U. M., Kypc Beiciieil MaTeMaTnku. BBeieHre B MaTeMaTU4EeCKUI https:/e.lanbook.com

26 |anamms. duddepernnanpHoe ucuncieHue. Jleknuu u npaktnkym, CaHKT-

/book/210341
IleTepOypr: Jlanp, 2022
Canynnos H. E., 'amonmuna U. 3., Kynoseix I'. B., KoncniekT nekuunii mo

o7 |MMCTIMILTHIE «Teopust BEpOSTHOCTEW U MaTeMaTHIecKas CTATHUCTHKAY, http://www.iprbooksh
Pocro-na-Jlony, Taranpor: UznatensctBo FOxHOTO enepanbHOTO op.ru/87428.html
yHuBepcurera, 2017

28 Canosuunuas U. B., Xopommiosa E. B., Marematuueckuii aHaus: https://urait.ru/bcode/
ornpeneneHHbId nHTErpa B 2 4. Yacte 1, Mocksa: HOpaiit, 2022 493086
KapaKaZﬂL}IHUC. A., ConoBnéBa O B., UccinenoBanue (bvaKI_[I/II/I OJTHOH § http://www.iprbooksh

29 [nepemennoii, Cankt-IlerepOypr: Cankr-IleTepOyprekuii rocy1apcTBeHHBIN

apXUTEKTYpHO-cTpouTeNbHBIN YyHUBEpcuTeT, ObC ACB, 2016

op.ru/74330.html




http://ntb.spbgasu.ru/

30 [Mopo3zosa JI. E., [TonsixoBa O. P., JIuneiinas anredpa, CI16., 2014 elib/00528/
ba6asun 0. B., Mucenumsia T. JI., OCHOBBI BbICIIEH MaTEMaTHKU. ) .

. http://www.iprbooksh

31 | Auddepennmanbupie ypaBaenus, Kpacaonap: KOxxHbIN HHCTUTYT

op.ru/10283.html
MeHemxMeHTa, 2012

32 bamvakosa U. b., Kopabaesa U. U., IIpacaukosa C. C., Teopus http://ntb.spbgasu.ru/
BepositHocTei, CI16., 2016 elib/00736/

33 Xopommnosa E. B., MaremaTnuecKuii aHaIIN3: HEOMIPEACICHHBINA HHTEPal, https://urait.ru/bcode/
Mocksa: FOpaiit, 2020 454275
Ps6ymxo A. I1., XKyp T. A., Beiciras marematuka. Teopus u 3agauu. B 5

34 |HACTIX. Y.1. JIuneiiHas 1 BEKTOpHas anredpa. AHaIUTHYECKAs TCOMETPHSL. http://www.iprbooksh
HuddepennmanbHoe ncUUCiIeHne GyHKIMNA OTHON TTepeMeHHON, MUHCK: op.ru/90754.html
Brimitmas mkona, 2017
TI'onosko O. B., [lanaesa I'. H., CantanoBa E. B., Beiciias maremartuka. Yacth ) .

. . http://www.iprbooksh

35 [l. Marpuns! u onpenenurenu. CucTeMbl TUHEHHBIX YpaBHeHUN. BekTopHas

op.ru/6111.html
anredpa ¥ aHanuTHIeckast reomerpusi, , 2006
bammakosa U. b., Kopabnésa U. U., IIpacaukosa C. C., Paabl, CaHkT- . .
. . http://www.iprbooksh

36 [IlerepOypr: Cankr-IleTepOyprckuii rocy1apcTBEHHBIA apXUTEKTYPHO- oD 1u/49964.html
crpoutenbHblii yauBepcuteT, ObC ACB, 2015 P. '
3y6osa U. K., Octpas O. B., Auudepona JI. M., Paccoxa E. H., OcHoBbI
MaTeMaTHYECKOro aHaym3a (Moayib «OMpeeIeHHbI HHTErpall U http://www.iprbooksh

37 . .

HECOOCTBEHHBIE UHTETpalIbl»), OpeHOypr: OpeHOyprckuit rocy1apcTBEHHBII op.ru/78807.html
yausepcutet, 9bC ACB, 2017
Tumodeena A. 1O., Teopnﬂ‘ BEPOATHOCTEH 1 MaTeMaTHECKas CTaTHCTHKA B 2 http:/Avww.iprbooksh
38 |ugacTax. U.2, HoBocubupck: HoBocuOupCcKkuii rocy1apcTBEHHBIN
. op.ru/91449.html
TeXHUYECKUM yHuBepcuter, 2017
ITucemennsiit . T., KoHCHIEKT JIEKIIMIA O BBICIIEN MATEMATHKE: TOJIHBIN

39 . 47
Kypc, Mocksa: Aipuc-nipecc, 2019

40 Kapakasesin C. A., ConosbeBa O. B., [Ipenesn u HenpepbIBHOCTh (DYHKITHH http://ntb.spbgasu.ru/
onHoro aprymenra, CI16., 2013 elib/00453/

a1 I'mypman B. E., Teopus BeposTHOCTEH U MaTeMaTu4ecKasi CTATUCTHKA, https://urait.ru/bcode/
Mocksa: Opaiit, 2023 510437
Mopo3zosa JI. E., CMHBHOBa B. B, BGKTO?H’MI anreOpa, CaHKT-HeTep6y13r: http://www.iprbooksh

42 | CankT-IleTepOyprckuii rocynapcTBEHHBIN apXUTEKTYPHO-CTPOUTEITBHBIN oD.1u/26870.html
yausepcuteT, ObC ACB, 2014 P- '
Bonkos 1O. B., Epmonaesa H. H., Ko3sinuenko B. A., Kyp6atosa I'. U., .

https://e.lanbook.com
1 |Ilpaktuueckue 3aHATHSA 10 anreope. KoMIuiekcHbIe Yncia, MHOTOUICHBI,
/book/168700
Cankr-IlerepOypr: Jlanp, 2021
5 Kpacosnenko I'. B., Canumze H. B., Slkynuna I'. B., Epmios E. K., http://ntb.spbgasu.ru/
OObIKkHOBEeHHBIE MU PepeHinanbabie ypapaeHus. Psapr, CI10., 2012 elib/00346/
3 Mo3aneBa E. M., KommutekcHbie uncna. JInHeitHas u BeKTOpHAs anre0pa, http://www.iprbooksh

OpenOypr: Openbyprekuii rocygapcTBeHHblil yauepeutet, ObC ACB, 2004

op.ru/51530.html

OOGyuarommecs 13 yrciia nHBaU10B 1 il ¢ OB3 obecreunBaroTCs meyaTHBIMU U (WITH)
AJIEKTPOHHBIMHA 00pa30BaTEIBbHBIMU peCypcaMu B (OopMax, aIanTHPOBAHHBIX K OTPAHUYCHUSM WX
3JI0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTh «THTepHET», HEOOXOIUMBIX IS
OCBOEHUS TUCIUILITUHBI (MOTYJIs)

HaunmenoBanue pecypca cetu «MHTEpHET»

DneKTpOHHBIN agpec pecypca

TCOpCTI/I‘-ICCKaﬂ HOJIFOTOBKaiBBICIHa}I
MaTE€MaTHUKa MaTCMaTI/IKa, 1 CEMCCTP

hp2id=4347

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




Teoperuueckas moAroroBka Beicias https://moodle.spbgasu.ru/course/view.p
MaTemMaTnka MaremaTuka, 2 CeMecTp hp?id=4347
Teoperuueckas moAroroBka Beicmias https://moodle.spbgasu.ru/course/view.p
MaTemMaTnka MaremaTuka, 3 ceMecTp hp?id=4716

8.3. [lepeuens coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanwue DIJIEKTPOHHBIN aJipec pecypca

https://www.spbgasu.ru/Univer
OopasoBarenbubie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

Enunbiii 551eKTpOHHBIN pecypc yaeOHO-METOIMYECKON JTUTEPATYPHI

CIIeTACY www.spbgasu.ru

denepanbHbI 00pazoBaTenbHBIN TopTal "EquHoe okHO q0cTyma K

N http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam

DIeKTPOHHO-0MOIMoTeuHas cucteMa n3aarenscrea " IPRsmart" http://www.iprbookshop.ru/
DJIeKTPOHHO-OMOIMOTeuHast cicTeMa n3gartenasersa "FOPAUT" https://www.biblio-online.ru/
DIeKTPOHHO-0MOIMOTEUHAs CHCTeMa u3aarenbeTsa "Jlanp" https://e.lanbook.com/
DnexTponHas 6udnuoreka Upouc 64 Ihljg)://ntb.spbgasu.rullI’b|864r_p
Cucrema aucranimonnoro ooyuenust CIIGIACY Moodle https://moodle.spbgasu.ru/
HurepHeT-TpeHaxephl B chepe 00pa3oBaHusl http://www.i-exam. ru

8.4. Ilepeuens MHGOPMAITMOHHBIX TEXHOJIOTHI, UCTIOIB3YEMbBIX MPU OCYILIECTBICHHH 00pa30BaTEIbHOIO
mpolecca 1o AUCUUIIINHE, BKIII0Yas IepeyeHb JUIEH3MOHHOTO U CBOOOIHO PacIpOCTPaHIeMOro
MPOrPaMMHOTO OOecTieueHus

Crnoco0 pacrpocTpaHeHUs
HaumenoBanue (JTMIIEH3MOHHOE UJIH CBOOOIHO
pacmpocTpaHsieMoe)

Jorosop Ne J132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUTMHBI
CaezieHnst 00 OCHAIIEHHOCTH YUE€OHBIX ayAUTOPUN U TOMEIICHHH JIJI1 CAMOCTOSITEIbHOW PabOThI

HanmenoBanue y‘Ie6HLIX ay,[[I/ITOpI/Iﬁ u OCHaIJ_IeHHOCTb O60py,Z[OBaHI/IeM N TCXHUYCCKHUMU
MMOMEIIEHUH IS CaMOCTOSTEILHOM pa6OTBI cpeacrBaMu 06yquI/1;1

YyeOHas aytuTopust 1711 TPOBEICHMS 3aHATHIA
JIEKIIMOHHOTO TUTIA, KOMITJIEKT MYJIbTUMEIUIHHOTO
o0opynoBaHus (MMEPCOHAIBHBIA KOMITBIOTED,
MYJIBTUMEIMHHBIA POSKTOP, SKPaH, ayTHOCUCTEMA),
JIOCKa, DKpaH, KOMILIEKT yueOHOH MeOenH,
noAkIroYeHue K komnbrotepHoi cetu CITOIACY,
BbIX0J B IHTEpHET

07. YueOHble ayTUTOPUH JIJIs1 IPOBEACHUS
JIEKIINOHHBIX 3aHATUN

07. YueOHbIE ayTUTOPUH JIJISI IPOBEACHUS
MPaKTUYECKUX 3aHATUH, KYPCOBOTO
MIPOEKTUPOBAHMS (BBITIOJHEHHS KyPCOBBIX padboT),
TPYIIOBBIX U UHIMBHUIYaJIbHBIX KOHCYJIbTAILIUM,
TEKYILEro KOHTPOJISI U IPOMEKYTOUHOU
aTTeCTalluu

KomMmmuiekT MynbTUMeTuHHOT0 000pyI0BaHUS
(TepcoHaIbHBINA KOMITBIOTEP, MYJIbTUMEUITHBIN
MIPOEKTOP, FKPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
y4aeOHOI MeOeNH, MOAKITI0UYEeHNE K KOMITBIOTEPHOM
cetu CII6I'ACY, Beixon B UnTepHeT

Pabouue mecra c 1K (cTON KOMITBIOTEPHBIIA,
CUCTEMHBIN OJIOK, MOHUTOP, KJIIABHATYPa, MBIIIB), CTOI
pabounii, MOJKIIIOUEHUE K KOMIIBIOTEPHOH ceTh
CII6GI'ACY, Beixon B Internet.

07. KoMIbroTEpHBIN KJIacC




[Tomenienue A1 caMOCTOSATENHHON pabOTHI
(untanbHbBIN 3271 OMOMMOTEKH, aya. 217): T1IK-23 mrT., B
T.9. 1 mrr.- IIK mst murg ¢ OB3 (cuctemubiid 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOKITIOYCHHEM K
cetn «MHTepHET» M 00ECIIeYeHHEM J0CTyIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEeIIbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

07. IlomemieHust 1yist CaMOCTOSATEIbHON PabOThI

I[J'IH HMHBaAJIMAOB U JIUII C OB3 obecneunBaroTcs CIICHHAJIBHBIC YCIIOBHA IJIS IIOJTYUYCHUA
O6p330BaHI/IH B COOTBCTCTBUU C Tpe6OBaHI/I${MI/I HOPMATHUBHO-IIPABOBBIX JOKYMCHTOB.
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