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1. ey 1 32124 0CBOEHUSI AMCUUIJIMHBI (MOTYJIs1)
HCJIBIO OCBOCHUA NUCHUIIIINHBI SABJIACTCA O6CCHC‘-I€HI/IG 06yqa}oumxc;1 MaTeMaTH4YCCKNUMHU 3HAHUAMU U
YMEHUSAMH, HEOOXOIUMBIMH JIJI PEIICHUST OCHOBHBIX 3aJ71a4 MPo(dheCCHOHATBHOM IeATeTbHOCTH.

3aadyaMy OCBOCHUS JUCLIUIUINHBI SIBJISIOTCS:

- O3HAKOMHTH CTYIEHTOB C OCHOBHBIMHM IIOHATHSMHM M METOJAMU COBPEMEHHOH MAaTEMAaTHKH,
HEOOXOAMMBIMU JIJIS1 PEIICHUS TEOPETHUECKUX U MPAKTHUYECKUX 3a7a4 HHKCHEPHOTO JIeNa;

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

- Pa3BUTH JOTMUECKOE MBIIJICHHE Y CTYJCHTOB U MOBBICUTH UX OOLIEKYIbTYPHBIH YPOBEHB;

- BBIpabOTaTh y CTYAEHTOB HAaBbIKU MCIIOJIb30BaHUS TEXHUUYECKUX CPEICTB COBPEMEHHON MaTEMaTUKH.

2. IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHMsI MO JAUCHMIUVIMHE (MOIYJII0), COOTHECEHHBIX C
HHINKATOPAMM JTOCTHKEHUS] KOMIIEeTeHUM I

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIM

Konx u nanmeHOBaHME
VHJIUKATOpa JOCTHKEHUS
KOMIIETCHIIUHU

[1nanupyemble pe3yabTaThl 00y4eHUs 110
JTUCLUIUTMHE, 00€CTIeUNBaIOLINE JOCTHKEHUE
IUTAHUPYEMBIX pe3ysibTaToB ocBoeHus OITOII

OIIK-1 Cnocoben pemarb

3amaun  po(hecCUOHATBHOM
NESTEIbHOCTY HAa OCHOBE
UCIOJIb30BaHUS

TEOPETHUECKUX u
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX u

TCXHUYCCKHUX HAYK, a TAKKC
MAaTE€MaTUYCCKOro arrapara

OIIK-1.6 Pemaer uH)XeHEpHbIE

3a1a4n c MTOMOIIBIO
MaTeMaTU4eCKOoro anmapara
BEKTOPHOM anreopsl,

AQHAJIMTUYECKON re€OMETPUH

3HaeT
CKaJsIpHOC, BCKTOPHOC u CMCIIaHHOC
IMPOU3BCACHUA BCKTOPOB M HX IPUIOXKCHUA B

ICOMCTpUU U (I)I/ISI/IKC; IIpsAMBIC, IINIOCKOCTH,
KPHUBBIC JIMHHWH, INOBCPXHOCTH H CIIOCOOBI HX

3a/laHus, KOOPAMHATHBIN METOJ B
AHAIMTUYECKON reOMETPUHU, THIIBI
IOBEPXHOCTEH  2-T0  MOpsAIKa, KOTOphIE
UCIIOJIB3YIOTCSI B CTPOUTEIILCTBE.

ymeer

ONKCBHIBATh  T'€OMETPHUYECKHUE  OOBEKTHI  C
IIOMOLLBIO MaTeMaTH4YeCKOro amnmapara
BEKTOPHOH  anreOpsl M aHAJIUTHYECKON

TCOMCTPHHU, UCIIOJIb3Y KOOpI[I/IHaTHHﬁ MCETO.
BJIajgeeT
HNMCECT HAaBbIKU (Haqaanoro ypOBHSI) OIIMCaHHuA

TEOMETPUUYECKHX OOBEKTOB C  IOMOIIBIO
MaTeMaTU4eCcKoro ammapara BEKTOPHOU
anreOppl M AHAIUTUYECKOW  TEOMETpHH,

HCIIONb3Ys] KOOPAUHATHBIN METO/.




OIIK-1 Cnocoben pemath
3amaun  MpodhecCHuOHATBHOM

JEATEIIbHOCTA Ha OCHOBE
UCIIOJIb30BAHHUS

TEOPETUYECKUX u
IIPAKTUYECKUX OCHOB
€CTECTBEHHBIX u

TEXHUYCCKHUX HAYK, a TaKXC
MaTE€MAaTHUYCCKOro aiiapara

OIIK-1.7 Pemaer ypaBHeHuS,
OITMCBHIBAIOIIIHE OCHOBHBIE
¢u3uueckue  MpOLECCHI, c
NpUMEHECHHEM METOJIOB
JUHENHON anreOpbl u
MaTeMaTHYECKOTr0 aHaIn3a

3HaeT
METO/IbI perieHus mudepeHIaTbHBIX
YPAaBHEHUN C Pa3leNsIONUMU [IEPEMEHHBIMU,

OJTHOPOJTHBIX M JINHEHHBIX OJJHOPOIHBIX YPaBH
METOABI PEIICHHUS JIMHEHHBIX HEOTHOPOIHBIX
nuddepeHIMAIBHBIX  YpaBHEHHH  (METOH
BapHallui MPOU3BOJBHBIX IMOCTOSHHBIX, METO]
HeomnpeIeIeHHbIX KO (OUIIMEHTOB)

ymeeT

pelaTth 3a/1a4u ¢du3ngeckoro u
reOMETPHUYECKOTO XapakTepa, MPUBOJSIINE K
QG depeHIaIbHBIM YPaBHEHUSM.

OIIK-1 Cnocoben pemarhb

3ajaund  npodeccuoHaIbHOM
NEeSITeIPHOCTH HA OCHOBE
UCTIOJIb30BaHUS

TEOPETUICCKUX u
MPAKTUYCCKUX OCHOB
€CTECTBEHHBIX u

TCXHUYCCKHUX HAYK, a TAKKC
MAaTCMaTUYCCKOI'O alllapara

OIIK-1.8 O6pabarbiBaet
pacdeTHbIe u
IKCIECPUMEHTAJIbHBIC  JaHHBIC
BEPOSTHOCTHO-

CTaTUCTHUYCCKUMHU MCTOdaMU

3HaeT
3HaeT OCHOBHBIC 3aKOHOMCPHOCTH )51
COOTHOLICHMA, IIPUHIUIIbI TCOPUU

BEPOATHOCTEN U MAaTEMATUYECKOW CTATUCTHUKH,
OCHOBHBIE TEOPEMbI TCOPUHU BEPOSTHOCTEH
3HaAeT 3aKOHBI PACHpPEACIICHUs] AUCKPETHBIX U
HETPEPBIBHBIX CIyYalHBIX BEJIMYMH, 3aKOH
OOJIBIITNX YKCEII ¥ €r0 TPUMEHEHUE

3HaeT HEHTPAJIBbHYIO MPECTbHYIO TEOPEMY U €€
MIPUMEHEHUE, BEPOATHOCTHBIE METO/IBI pacyeTa
HaJEKHOCTH

ymeeT

HNmeer  HaBBIKH (Ha4aIBpHOTO  YPOBHSA)
BEPOATHOCTHOTO M CTAaTUCTHYECKOIO aHajau3a
pPaCUETHBIX M DKCIIEPUMEHTAJIBHBIX JaHHBIX,

MOJIyUEHHBIX U3  OOUIEMH)KEHEPHBIX U
CHelHaTbHBIX JUCHUILIMH NpodecCHOHaTIbHON
HaIpPaBJIEHHOCTH

BJaJeeT

Nmeer  HaBbIKM  (HAYaJIbHOTO  YPOBHSI)
NEpBUYHOM  CTaTUCTHYECKOW  0OpaboTKH
AKCIIEPUMEHTAJIbHBIX JIaHHBIX, COCTaBJICHUS

BApHUAIIUOHHOTO pPsiJid, IPYINIIAPOBKHU JdHHBIX,
HaXO0XJICHUA YHCIOBBIX XapaKTCPUCTHUK,
MMOCTPOCHUSA TUCTOT'PpAMMEI, aHaJIn3a
IMOJIYYCHHBIX PE3YyJIbTATOB

YK-2 CnocoOeH onpenensirb

Kpyr 3aJad B  paMKax
IIOCTAaBJIEHHOW  LEeIu U
BbIOMpAThH ONTHMAaJbHbIE
croco0bl  HMX  pELICHus,
UCXOd W3 JCHCTBYIOIIUX
IIPABOBBIX HOpM,
UMEIONINXCA  PECYPCOB U
OTpaHUYECHUN

VYK-2.1 Omnpenenser nepeyeHb
3aja4 s JOCTHXKEHUS
IIOCTABJIEHHOW LIEH

3HaeT
- OCHOBHEIC pa3aciibl BBICIIIEH MaTEeMaTHKH JJIsL
peUICHUA MOCTABJICHHBIX 3a1a4,

yMmeeT
- opMann30BaTh MOCTABICHHYIO 33124y,
- TPUMEHATH OCHOBHBIE MaTeMaTHYECKHe

MCTO/bI B pCHICHUU MOCTABJICHHBIX 3a1a4.
BJajaeeT

MAaTCMaTUYCCKHUM alIapaTtoM, IIO03BOJIAOIIUM
PEIINTH MOCTABJICHHBIC 3a1a41




YK-2 Crocoben

VK-2.3 Ilpeanaraer cmoco® u

3HaeT

ONpeNeNATh KPyr 3aJad B|CPEACTBO  PEHICHHMS  3aJa4H|-MaTeMaTHYCCKH amrmapar, IPUMEHSIEMBbIN s
paMKax MOCTaBJICHHOW HEeH|MpodecCHoHaIbHOM pelIeH s OCHOBHBIX MPO(ECCHOHAIBHBIX 33]1a4;
U BBIOMpATh ONTHUMAJbHBIC|AEITEIBHOCTH c yuéToM [ymeeT

CHocoObl  UX  PEILICHHUS,|PECYPCOB U OIpaHUYUCHHIT - BBIOMpATh CIIOCOO PpEIICHUs MOCTABICHHOMN
UCXOA W3 JIECHCTBYIOIIMX 3aJ1a4i C yY€TOM PECYPCOB M OIPaHHUCHHIA;
PaBOBBIX HOPM, BJIaJeeT

UMCIOIUXCSA  PECYPCOB U - MaTeMaTHYEeCKHUMH METOJAaMH  PCIICHUS
OrpaHUYEeHUI [IOCTABJIEHHBIX 3a/a4.

VK-2 Crocoben|YK-2.4 Cocrasiser|3HaeT

ONpeNeNATh KpPyr 3agad B|IOCIEI0BATEIBHOCTD - aJIrOpUTMBI OCHOBHBIX METOJOB PEIICHUS

paMKax IIOCTaBJICHHOM 1IeIH
u BBI6I/IpaTB OIITUMAJIBHBIC

CIOCOOBI  MX  pELIeHMS,
UCXOJS W3 JIEHCTBYIOLINX
IIPaBOBBLIX HOPM,

UMEIOIINXCA PECYPCOB U
OTpaHUYCHUIN

(ayiropuT™) pelIeHus 3aa4u

IOCTAaBJICHHBIX MaTCMAaTHYCCKHUX 3aa4,

yMeeT
- MPUMEHSTH AITOPUTMBI OCHOBHBIX METOJIOB
pelieHusT  TMOCTABJICHHBIX  MaTEMaTHYECKHUX
3aJ1a4;
BJIAJIEeET
- aIropuTMaMH  PEIICHHUS IOCTaBICHHBIX

MAaTE€MAaTU4YCCKHUX 3a1a4.

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMBbl
HNannast nucuumuinHa (MoAyib) BkirodeHa B briok «Jlucuuminunel, moxynu» b1.0.09 ocHoBHOI
npodeccuonansHoit obpazoBarenbHON mporpaMMbl 08.03.01 CTpouTenbCTBO U OTHOCUTCS K 00s3aTeNbHOM

4yacTH y4eOHOTro IJIaHa.

TpeOoBaHwMsI K IPEIBAPUTEIBHOI MOATOTOBKE 00YYaIOIIET0Cs: 00yJarOIIMMUCS JI0JKHA OBITh OCBOCHA
nporpaMMa MaTeMaTUKH B COOTBETCTBUH ¢ DeepallbHbIM roCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
CpeHero (MOJaHOT0) 00IIero o0pa3oBaHMs.

Ne Mocie N — Koa u HanmeHoBaHMe HHAMKATOPA
/I AIYIOIIHE HCH JOCTH)KEHUS] KOMITETCHIIUT
1 M OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK -
€TPOJIOTHSI, CTAaHAAPTHU3AIUS U CePTHPUKAIUS 7.4, OIIK-7.5, OTIK-7.6, OTIK-7.7
2 |CtpouTenbHas MEXaHHUKA OIIK-6.10, OIIK-6.11
3 [Merpomnorus, crannapTusanus u cepTUUKAIISL OTIK-7.1, OIIK-7.2, OTIK-7.3, OTIK -
’ 7.4, OIIK-7.5, OIIK-7.6, OIIK-7.7
4 |CtpoutenbHas MEXaHUKa OIIK-6.10, OIIK-6.11

4. O0beM aUCHUIIMHBI (MOAYJIsI) B 3a4eTHBIX €IMHHMLAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO pPadoTy oOyualouuxcs ¢ nmpenojaBartesieM (10 BHAAM Y4eOHBIX
3aHATHIA) U HA CAMOCTOSAATEJIbHYI0 Pa0oTy 00yUYaromuxcst

Cemectp
13 HuX yackl Ha
Bun yueOHOU paboTh Beero MPAKTUIECKYIO
Hacos MOATOTOBKY 1 2 3
KonTakTHasi padora 192 64 64 64
Jlexumonnsie 3ansatus (JIek) 80 0 32 16 32
[Ipaktuueckue 3ausatus (I[Ip) 112 0 32 48 32
HMuas koHTaKTHAsi padoTa, B TOM YHcJIe: 2,9 1,05 0,8 1,05
KOHCYJIbTAIIMHU T10 KYpCOBOM paboTe (IIPOeKTy),
KOHTpOJIBHBIM paboTam (PT'P) 1.2 0.4 0.4 0.4




KOHTaKTHast paboTa Ha aTTeCTaluio (caya 3a4eTa,
3a4yeTa ¢ OICHKOM; 3aliTa KypCOBOM PabOThI 1,2 0,4 0,4 0,4
(mpoekTa); cnaya KOHTpOJIbHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCHIO 05 0.25 0.25
(KOHCYIIbTAIHS TIEPE] DK3aMEHOM U cada
Yacel HA KOHTPOJIb 57,5 26,75 4 26,75
CamocrositesbHast padora (CP) 143,6 52,2 39,2 52,2
O01mas TPy10eMKOCTh TUCHUILINHBI (MOTYJIsA)
yacel:| 396 144 108 144
3a4YeTHBIE eJMHUIBI: 11 4 3 4
5. Copep:kanue AUCHUILVIMHBI (MOAYJisl), CTPYKTYPHMPOBaHHOe MO pa3ienaMm (TeMaM) C yKa3aHHeM
OTBEIEHHOI0 HA HUX KOJIHYeCTBA aKaJIeMUYeCKUX YACOB U BU/I0B Y4EOHbIX 3aHATHI
5.1. Tematudeckuii 11aH TUCIMUIUIAHBI (MOJTYJIS)
KonrakTHas pabdora (1o y4eOHBIM
3aHSATHUSAM), Yac. Kon
UHMKATOP
3 113 JIP B a
Ne Pa3ienns! AUCIUILINHEL g Jlekimm cp | DO JOCTIOKEHH
) qac.
O M3 HUX Ha M3 HUX Ha W3 HUX Ha A
MpaKkTu- MpaKkTU- MpaKkTU- KOMIICTCHIT
Bcero | yeckyro | Bcero | yeckyro | Bcero | udeckyro uu
oaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |1 pasmen. JInunennas u
BEKTOpHas anreopa.
VK-2.1,
1.1. [JIuneiinas anreOpa. 1] 6 4 8 18 YK-2.3,
VK-2.4
VK-2.1,
1.2. [BexropHas anredpa. 1] 2 4 4 10 YK-2.3,
VK-2.4
2. |2 paznen. Ananutuyeckas
TE€OMETPHS.
AHanuTuyeckass reoMeTpusl Ha yR-21,
2.1. TOCKOCTH 1 4 6 10 VK-2.3,
' VK-2.4
AHanmuTHyeckass TeOMETpHsl B YK-23,
2.2. 1| 4 2 4 10 VK-2.4,
MIPOCTPAHCTBE. VK-21
3. |3 paznen. Beenenue B ananms.
VK-2.1,
3.1. |OyHkuuu ogHOM mepeMeHHoM. | 1 4 6 6 16 YK-2.3,
VK-2.4
4. |4 pasnen. luddepenunanbHoe
ucUHcIeHue PYHKIIMHA OTHON
IIEPEMEHHOM.
VK-2.1,
4.1. ([IpousBonHas GyHKIUH. 1] 4 4 8 16 VK23
VK-2.1,
4.2. |IIpunoxeHus MPOU3BOTHOM. 1 8 4 10 22 YK-2.3,
VK-2.4
5. |5 pasnen. @yHKUU
HECKOJIbKUX MTePEMEHHBIX.




(DYHKI_[I/II/I HECKOJIBKHX

VK-2.1,

5.1. 4 6,2 | 142 | VK-2.3,
NIEPEMEHHBIX. VK24
6. |6 paznen. MHas KoHTaKTHas
pabora - 1 cemectp.
YK-2.1,
6.1. |Nnas xoHTakTHas padora. 0,8 YK-2.3,
YK-2.4
717 pazaen. Kontposs - 1 cemectp.
YK-2.1,
7.1. [Dx3ameH. 27 YK-2.3,
YK-2.4
8. |8 pasnen. MurerpanbHoe
ucuuciaeHne PyHKIUU OTHOM
IIEPEMEHHOM.
YK-2.1,
8.1. |HeonpeneneHHbIN HHTETPAI. 16 12 30 VYK-2.3,
YK-2.4
YK-2.1,
8.2. |OnpeneneHHBII HHTETPAI. 8 4 16 YK-2.3,
YK-2.4
YK-2.1,
8.3. |HecoOcTBEeHHEBII HHTETpA. 4 2 8 YK-2.3,
YK-2.4
9 1o pazznen. KommuiekcHbie unca.
9.1. |KomruiekcHbie yncha. 2 4 S{,II%_ZZ::L%’
10 |10 pazznen. AuddepenunanbHble
yYpaBHEHHS.
YK-2.1,
101 Juddepenunanbable ypaBHEHUS 8 6 16 VK-2.3
NIEPBOTO MOPSI/IKA. VK2 4
YK-2.1,
102, Mbdepenuiatbnbie ypasneris 12 132] 202 | vK-23,
PANKOB. YK-2.4
11. |11 pa3znen. MHas koHTakTHas
pabora - 2 cemecTp.
YK-2.1,
11.1.|1nas xoHTakTHas paboTa. 0,8 YK-2.3,
YK-2.4
12. |12 paznen. Kontpons - 2
CeMecTp.
YK-2.1,
12.1.|3ayer. 4 YK-2.3,
YK-2.4
13. |13 paznen. Psaapl.
YK-2.1,
13.1.|Panel. 8 12 28 VK-2.3,

YK-2.4




14. |14 paznen. Teopus
BEPOSTHOCTEM.
YK-2.1,
14.1.|Cnyyvaitabie COOBITHS. 3 6 12 14 32 VK-2.3,
YK-2.4
VK-2.1,
14.2.|CnyyaiiHple BETMYUHBL. 3| 12 6 12 30 YK-2.3,
YK-2.4
15. |15 paznen. Matemarnueckas
CTATUCTHKA.
ONEeMEHTHI MaTEMaTHYECKON yK-21,
15.1. CTATHCTHKI 3| 6 6 14,2 26,2 | YK-2.3,
] YK-2.4
16. |16 paznen. MHas koHTakTHas
pabora - 3 cemecTp.
YK-2.1,
16.1.|MHast koHTaKTHas padoTa. 3 0,8 VK-2.3,
YK-2.4
17. |17 paznen. Kontpons - 3
CEMECTD.
YK-2.1,
17.1.|Ok3ameH. 3 27 YK-2.3,
YK-2.4
5.1. JIexuuu
Ne | HammenoBaHue paznena .
. HaumeHoBaHMe U KpaTKoOe CO/Iep KaHUE JTEKIUI
pasn U T€MBI JIEKIIUH
Marpuip! u onpenenureny. CUCTeMbl TMHEHHBIX YPaBHEHUH.
Matpunbl 1 aeiictBus Haag HuMuU. OmnpenenuTenn KBaJIpaTHBIX MAaTpHLI.
. CpoiictBa onpenenuteneil. MuHopsl M anreOpanyeckue JOMOJTHEHUS.
1 JIuneitnas anreopa. T 1 06 P C o
eopema Jlamnaca. O6partHas maTpuna. Panr Matpuibl. CUCTEMBI JIMHEHHBIX
YPaBHEHUH W MeToAbl MX pewmeHus. Kpurepuil COBMECTHOCTH CHCTEM
JIMHEWHBIX YPABHEHUM.
BeKTOopsI Ha MIIOCKOCTH U B IPOCTPAHCTBE.
BekTopbl Ha INIOCKOCTM M B IPOCTpaHCTBE. JIMHEWHBIE omepanuu Haj
2 BekropHas anrebpa.  [BeKTOpamu, cBOKCTBaA. CKalApPHOE, BEKTOPHOE U CMEIIAHHOE MIPOM3BENECHUS
BEKTOPOB, CBOMCTBA. YCIOBUS OpPTOIOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMILIAHAPHOCTH BEKTOPOB B KOOPJIMHATHON (hopMe.
IInockocTh ¥ npsiMasi B IPOCTPAHCTBE.
VYpaBHeHHE IJIOCKOCTH B NPOCTpaHCTBE. B3auMHOE pacrnoyiokeHue
IUIOCKOCTEN B MPOCTPAHCTBE: Yrodl MEXIy IUIOCKOCTAMH, YCIOBHS
AHanuTthueckas MapajulelIbHOCTY M TNEepPHeHAUKYISIpHOCTH  IuiockocTeil. Ilpsamas B
4 reoOMeTpHs B MIPOCTPAHCTBE M CIOCOOBI €€ 3alaHus. YTosl MexAy npsMbiMU. B3anmuHoe
MIPOCTPAHCTBE. pacrosoKeHue MPsIMO U MJIOCKOCTHU B TPOCTPAHCTBE: YTOJl MEXKIY NPSIMOM U
IJIOCKOCTBIO, YCIIOBUS NMApaJIJIENIbHOCTH U MEPHEHIUKYISIPHOCTH MPAMON U
miockocTu. PaccrosiHue oT TOUKM 10 MpSAMOi.
[Ipenen u HenpepbIBHOCTH (DYHKIIUU OJTHOW NEPEMEHHOM.
ITonsaTtue u cnocoOslI 3a1anus GyHKINH, cBoMicTBa pyHKuMH. Knaccupukarus
N anemeHTapHbiX GyHkuil. Ilpumenenue ¢ynkuuii B sxoHoMuke. [Ipexen
5 PyuKun oAHou YHCI0BOM mocnenoBaTenbHocTH. [Ipenen gynkiuun. beckoneuno manble U
TCPEMCHHOM. 6eckoHeyHO Oosblue BennurnHbl. OCHOBHBIE TEOPEMBI O IIpe/ienax, IPU3HAKU
CYLIECTBOBAHMSI IIpe/iesia. 3aMeydaTeNbHbIe MPEAEIbl. 3a1ada O HEIPEPHIBHOM
HAYUCICHUHN




mpoueHToB. CpaBHeHHE OECKOHEYHO MallbIX BEIWYHH. OJKBUBAJICHTHBIC
O0eckoHeyHo Manble (GyHkimu. HempepwiBHOCTH (DyHKIHHM B TOuke. Toukm
paspbiBa ¢GyHKUMM W uX Kiaccupukamui. OCHOBHBIE TEOpPEMBI O
HETPEPBIBHBIX (DYHKITHSIX.

[TpousBonHast GyHKIUH.

[TpousBognas pynkuuu. Juddepennuan GyHkum.

Omnpenenenue npou3BonHoW. Ee reomerpmueckuii M (GU3MUECKUH CMBICI.
DKOHOMHMYECKHM  CMBICI ~ IPOU3BOJHOM,  HUCIOJb30BAaHUE  MOHATHUS
pOU3BOIHON B 3koHOMUKe. IIpaBuna muddepennuposanus. [IponsBoaHbe
aneMeHTapHbIX  ¢GyHKIMWA. [IpowsBogHas  ClIOXKHOW, OOpaTHOM |
IapaMeTpUUECcKU 3aJJaHHOM GbyHKIHH. Jlorapugmmueckoe
muddepennmpoBanue. Juddepeniman (QyHKIUU, €ro reoMETPUUSCKHI
cmbicii.  IlpowsBomubie u  guddepeHIManbl  BBICHIMX — HOPSAKOB.
HenpepriBHOCTh U nudPepeHupyemMocTs.

[Tpunoxenus
IIPOU3BOJHOM.

Hcnonb30BaHue MpoOU3BOAHON IS UCCIETOBAHUS (PYHKIIMA.

OcHoBHbBIE TeopeMbl AUPPEPEHINATHHOIO HCUUCICHUS: Teopembl Poius,
Jlarpanxa, Komm. IlpaBunmo Jlonurams. HWccnenoBanue ¢yHKUIMNA TIpU
MOMOIIM  MPOU3BOJHBIX. MOHOTOHHOCTH U  OKCTPEMYMBI  (DYHKIIHH.
HeoOxonuMebie U 1OCTaTOYHBIE YCIOBHS SKCTpEeMyMa. BBIMYKIOCTh U TOYKU
nepernba. AcumnToTel rpaduka Gyaknuu. OOImas cxema HCCIeIOBAHUS
(GyHKIIUHM ¥ TOCTpOeHHUs rpaduka.

qDYHKLII/II/I HCCKOJIbKHX
INCPEMCHHBIX.

YacTHble IPOU3BOHbIE, OJIHBIE MU (HEpPEHIINABl U UX TPUIIOKEHUS.
OYHKIIMU HECKOJIbKUX MnepeMeHHbIX. ObnacTh onpenenenus. JIuuum ypoBHs.
IIpenen  QyHKOMM  HECKOJBKUX  MepeMeHHbIX.  IIpousBojHble U
maddepeHnmansl  GyHKIUA HECKOJIBKUX IEPEeMEHHBIX. [ eomeTpuueckuit
CMBICJI YaCTHBIX IPOM3BOIHBIX. [Ipon3BOIHAS CIOXKHOM U HESIBHO 3aJlaHHOMN
(GyHKIMK HECKOJIBKUX TepeMeHHbIX. Hopmanbs u KacaTelbHas TIOCKOCTh K
noBepxHocTu. [Ipon3BopHas 1O HampaBIEeHUIO (QYHKIUM HECKOJIBKUX
nepeMeHHbIX © TpamueHt. [IpomsBomnbie u auddepeHnnanb  BBICIIMX
nopsAakoB. TeopeMa O paBEeHCTBE CMEIIAHHBIX MPOU3BOAHBIX. DKCTPEMYM
(GYHKIIMM HECKOJBKUX NepeMeHHbIX. Hanbosbiee 1 HauMeHblee 3HaueHus
(GYHKIIMN HECKOJNbKMX IEPEMEHHBIX B 3aMKHYTOW 0O01acTH. Y CIOBHBIN
skcTpeMyM. Teopema Jlarpanxa.

11

Heonpenenennsiii
WHTErPaJl.

[lepBoobOpazHas u HeonpeaeaEHHbIN UHTETpall.

[lonsatue  mnepBooOpa3Hod  QyHkuuu. OmnpenereHne M CBOWCTBA
HEOIPEJCIIEHHOr0 MHTerpajna. TaOiauia HEeolpeeeHHbIX WHTErpaios.
WHuTerpupoBanne paszioxeHueM. VIHTerpupoBaHue METOAOM 3aMEHBI
IIEPEMEHHOM. WNHurterpupoBanue o YacCTsAM. WNurterpupoBanue
TpUroHomMeTpuueckux  QyHkuuil.  VMHTerpupoBaHue  palMOHAJIbHBIX
anredpanveckux ¢QyHKui. MHTErpupoBaHue HEKOTOPBIX UPPALMOHAIBHBIX
anreOpandyeckux GyHKIUH.

12

OnpeneneHHbIN
MHTErpall.

OnpeneneHHblil MHTErpail v €ro NPUI0KEHUS.

IToHsATHE ONIPENETIEHHOI0 UHTErPalla, €r0 FEOMETPUUYECKUM U DKOHOMUYECKUI
cMmpicil.  CBolCTBa ONpENENIEHHOrO MHTErpana. leopema O CpelxHeM
snaueHun. Teopema bappoy u ee cneacreue. ®opmyna HeroTona- JleiiOHuma.
['eomeTprueckne NpUIOKEeHNs ONPEAECIEHHOTO HHTETpaJIa.

13

HecoOcTBeHHBIN
WHTETpall.

HecoOcTBeHHbII nHTErpa.
HecoGcTBeHHBIN MHTErpaji, omnpeneneHue, BbluucieHue. MccienoBanue
CXOAMMOCTH HECOOCTBEHHBIX MHTErPAJIOB MIEPBOTO U BTOPOTO POAa.

14

KommiiekcHbie uuncia.

KommnekcHeie uncia.

Omnpenenenre KOMIUIEKCHBIX uncen. Anrebpandeckasi (hopMa KOMILIEKCHOTO
yucia. TpuronoMmerpudeckas Gopma KoMIuieKCHOro uucia. JleicTBus Han
KOMIUJIEKCHBIMU YU CJIAMH.

15

Huddepenunanbabie
YPaBHEHHUS [IEPBOTO

OcHoBHbIE BU/IbI JU(GEepeHIINATbHBIX YPaBHEHUH IEPBOTO MOPSIKA.
OcCHOBHBIE OHATHUS TEOPUH OOBIKHOBEHHBIX AP PepeHInanbHbIX




MOpsI/IKA.

ypaBHeHUH. 3amauu, npuBoAfAmKMe K IudGEepeHIMATBLHBIM YPaBHEHUSM.
O6mee m uvactHoe pemieHue AU EpeHIINATFHOTO ypaBHEHUA. Teopema
CYIIECTBOBaHMS M  €AMHCTBEHHOCTH  pemieHus  3agaun  Komm.
HuddepeHunanbiable  ypaBHEHHS C pa3JeSIIONIMMHUCS EPEMEHHBIMH.
Onnoponusie muddepeHanTbHble YpaBHEHHS U YPAaBHEHHSI, IIPUBOJIAIINE K
HuM. Jlunelneie nuddepeHmanpabie ypaBHeHUs. Y paBHeHue beprym.

16

Huddepennmanbapie
YpaBHEHUS BBICIIIUX
HOPSIIKOB.

Hexoropsie Buabl quddepeHraabHbIX ypaBHEHUS BBICIINX ITOPSAKOB.

OOume moHATUS O U(QepeHINATbHBIX YpPaBHEHHUAX BTOPOTO IMOPSJIKA.
3agaya Komm. [luddepeHuunanbiple ypaBHEHHS BBICIINX IOPSIKOB,
JOMyCKAIOIe TMOHIKEeHHe mopsaka. JluneitHsle nuddepeHnuanbHbe
yYpaBHEHHUS BTOpPOTO TOpsAKa, CBOicTBa WX pemieHuil. OmHOpOAHBIE
TUHEWHBIe  auQQepeHnHnaTbHble  YpaBHEHHs  BTOPOro  MHopsiika ¢
HNOCTOSHHBIMH KO3 duimenTaMu.  XapakTepUCTHUECKOE  ypaBHEHHE.
CrpykTypa  oOmero  pemeHuss OJHOPOAHOTO M HEOIHOPOJHOTO
muddepeHManbHOrO  ypaBHEHHMsT — BTOporo  mopsinka.  JluHeliHoe
HeomHOpoaHOE MU GdEepeHIHATLHOe  YpaBHEHHE C  MOCTOSHHBIMU
K03 dUIMeHTaM W CHeUMalbHOM MpaBol YacThio. MeTon Bapuanuu
MPOU3BOJILHBIX MOCTOSTHHBIX. CHUCTEMBI TH(epeHInaTbHBIX YPABHEHUH.

19

Psanrr.

UYucnosslie psizibl. CTETIEHHbIE PSIBL.

YucnoBol psAl, €ro cXoauMocTb, cymMma. CBOWCTBAa CXONAIIUXCSA PSIIOB.
HeoOxomuMelii Mpu3HaK CXOAUMOCTH. J{0CTaTOYHbBIC MPU3HAKH CXOIUMOCTH
PSIOB € MOJOXUTEIbHBIM 4JeHaMu: (IPU3HAKU CPAaBHEHUS, IPU3HAK
HNanambepa, uHTerpanpHbliii npu3zHak Koim). 3Hakouepenyromuecs psiibl .
[Tpuznak JleiiOHuIa 1 3HAKOYepenylolmuxcs psaaoB. AOcoioTHas U
yclloBHasi cxoauMocTb. [IpuOnmkeHHOE BBIUMCIEHHE CYMMBlI psja,
pa3nuyHble CIOCOOBI OLIEHKHM ocTaTka psna. CtemneHHble psjabpl. Teopema
AGena. HWHrepBasl CXOIMMOCTH CTENEHHOIO psiia, CBOMCTBA CyMMBbI
CTerneHHoro psjaa. TeopemMa O €IMHCTBEHHOCTH pa3ioKeHus (QyHKIMM B
creneHHou psn. Pansl Teitnopa n Maknopena. Heo6xoanmoe 1 1ocratouHoe
yciIoBHE cXOAMMOCTH psfga Teislopa K mopoxaarouied  (QyHKIMH.
Ocrarounsiii uneH ¢opmynbsl Telinopa B ¢opme Jlarpanxka. Paznoxenue
OCHOBHBIX AJIEMEHTApHbIX (YHKUUH B psia MakiopeHa.

20

CayuvaiiHble COOBITHSL.

OCHOBHBIE NIOHATHUS TEOPUHU BEPOSTHOCTEN.

DOneMeHTbl KOMOWHATOPUKM: pa3MEIICHUs, IEepecTaHOBKH, COYETaHUS.
[Tonatue cay4ailHOro CoOOBITUS, BHUIBI COOBITMH. Anredpa COOBITHIA.
Kiaccuueckoe ompeneneHue BEpOATHOCTH. YacTtora W BEpOSTHOCTH
nosiBiieHUsI coObITH. ['eomeTprueckoe onpezeneHue BeposTHocTu. Teopema
CIIOKEHUs BEPOSITHOCTEW. YCIIOBHAsI BEPOSTHOCTb, TEOPEMA YMHOKEHHS
BeposiTHOcTe. dopmyna monHONW BeposTHocTH U (opmynsl  baiieca.
[ToBTOpHBIE HcnibITanus. PopMmyina beprymin. AcuMmnroTudeckue GopmMyIbl:
teopema [lyaccona, JlokanpHas U MHTErpangbHas TeopeMsl Jlamnaca.

21

CrnyualiHble BETUYHHEI.

XapaKTEepUCTUKHU CITYYANHBIX BEIUYUH.

IlonsATHE Ciy4allHOM BEJMYMHBI. [[UCKPETHBIE W HENpPEPBIBHBIC CIIy4allHBIC
BennuuHbl. Psax  pacnpenenenus  ciaydallHOM — BenwuMHBL  DyHKIuUA
pacmpeneneHus  Cily4anHou — BenuuuHbl.  [DmoTHOCTH — pacmpeneneHus
BEPOSATHOCTEN. UMCIIOBBIE XapaKTEPUCTUKH CIIy4ailHOM BeIWYUHBL. Buibl
pacripesielieHusl  CIIydyallHbIX BEJIMYMH: OMHOMHAJIBHOE pacIpeesieHue,
TE€OMETPHYECKOE pacupeneneHne, pacnpenencHue Ilyaccona, paBHOMepHOE
pacrpeneieHue, [I0Ka3aTeJIbHOE pacrpeneneHue, HOPMAJIbHOE
pacnpezeieHue. Pacnpenenenus, CBSA3aHHBIC c HOPMAaJIbHBIM
pacripenienieHueM. 3akoH OosbIIMX uncel. [IpenenbHble TEOpeMbl.




22

DJIEMEHTHI
MaTeMaTUYECKOH
CTATUCTUKMH.

3aauy MaTeMaTH4EeCKON CTaTUCTUKH.

OcHOBHBIE  33Ja4d  MAaTE€MaTU4EeCKOW  CTATUCTHKU.  ['eHepanbpHas
COBOKYNMHOCTb. BpiOopka. Bapuarnumonusii psin. Bwibopounas ¢yHKIus
pacnpeneieHusl. Br16opounsie YHCIIOBBIC XapaKTEPUCTHUKHU.
I'pynnupoBanHblii  BapualMOHHbIA psAa. I'ucrorpamma. IHHTEepBanbHBIE
OLICHKU. JIOBEPUTENIBHBIM HWHTEPBAN JUIsl MaTEMaTHYECKOTO OXKHMIaHUS.
[TpoBepka  craructuueckux rumote3. Koppemsuus.  Koaddunument
koppensauu. Perpeccus. BeibopouHble TUMHENHHbIE YpaBHEHUS PETPECCUHU.

5.2. [lpakTuyeckue 3aHsTUs

Ne
pasz

HaumenoBanue paznena
Y TEMBbI IPAKTUYECKUX
3aHATUN

HaunmenoBanue u COACPIKAHUC NTPAKTUICCKUX 3aHATHH

Jluneitnas anreOpa.

JevictBusa Hag MaTpuliaMyd. MeTo1bl pelIeHUs] CHCTEM JIMHEHHBIX YPaBHEHUM.
ApudmeTndeckne JEHCTBUS HAJ MaTPULIAMHU: CJIOXKEHHE, BBIYUTAHHE,
YMHOXEHHE Ha YUCII0, yMHOKeHUE MaTpull. CiocoObl BBIYMCIIEHUS 00paTHOM
MaTpullbl. Perenne cucreM JIMHEWHBIX ypaBHeHHH 10 opmynam Kpamepa,
METOJIOM 00paTHOI MaTpullbl, MeToI0M [aycca.

Bekropnast anre6pa.

Bexkropsl, onepanny HaJl BEKTOPaMHU.

JIuneiinble onepanuy HaJ BEKTOpaMu. Beruncienue ckaasipHOro, BEKTOPHOIO
¥ CMEIIaHHOTO IPOM3BEICHUI BEKTOPOB B KOOPAMHATHOH (popme. YciaoBus
OpPTOTrOHAJIILHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

AHanuTryeckas
reoOMeTpHUs Ha
IUIOCKOCTH.

YpaBHEHUE JIMHUU HA TIJIOCKOCTH.

JlexkapToBa cucTeMa KOOpAMHAT Ha INIOCKOCTU. PaccrosiHue Mexnay IByMs
TOYKaMH, JEJICHUE OTpe3Ka B 3aJaHHOM COOTHOLIEHUHW. Buibl ypaBHEeHUI
IPSIMOM Ha IIOCKOCTHU. Y CJIOBUS NMapaJlJICIbBHOCTH M NEPIEHIUKYIIPHOCTH
npsaMbiXx. PaccrosHue OT TOYkKM 10 npsMou. JImHMM BTOpOro mnopsaka:
3IJUIMIIC, TUniepboa, mapaboa.

AHanmuTryeckas
r€OMETpHs B
MIPOCTPAHCTBE.

II;mockocTh ¥ IpsiMast B IPOCTPAHCTBE.

VYpaBHEHHE TIJIOCKOCTH B MPOCTPAHCTBE. YTOJI MEXKAY IUIOCKOCTSMH.
PaccrostHue OT TOYKM [0 IUIOCKOCTH. Buabl ypaBHEHUN IIpsSAMOW B
MPOCTpPaHCTBE. B3amMHOE pacronokeHue mpsSMOd M IUIOCKOCTH B
IIPOCTPAHCTBE.

OyHKIUN ONHOU
IIEPEMEHHOM.

[Tpenen Gpynkuuu.

PackppiTHEe pasTUYHBIX BHIOB HEONPEACICHHOCTEH TpPH BBIYHCICHUU
npeenoB. 3amedaTelibHble Tpeaensl. Vcnoiab3oBaHHME SKBUBAJIEHTHBIX
0ECKOHEUHO MaJIBIX ISl BBIYMCIICHHS TTPEIEIIOB.

[TpousBoaHas GyHKIUH.

[TpousBoaHas GyHKIUH.

[TpaBuna auddepeHunpoBanus, Tabauma HTPoU3BOAHBIX. IIpon3BonHBIE
aneMeHTapHblXx  (yHkuuii. [IpousBogHass  CIOXKHOW, OOpaTHOM W
napaMeTpHUyuecKu 3alaHHON QyHKIUI. Y paBHEHHE KacaTeIbHON U HOPMaJH K
KPHBOM.

[Ipunoxenns
IIPOU3BOJHOM.

Hcnonb3oBaHue NpoU3BOAHOM Ul BBIUUCICHUS MPENEIOB U UCCIIEA0BAHUS
byHKUINH.

PackpbITHe pa3in4HBIX BHJOB HEOINPEJEIEHHOCTEH € HCIOIb30BAHUEM
npaBuia Jlonurans. MccnenoBanue QyHKIMA MpH MOMOIIM MPOU3BOIHBIX.
MOHOTOHHOCTh U 3KCTpeMyMbl QyHkIuH. HeoOGxoaumble u A0CTaTOYHBIE
yCIOBHSA 3KCTpeMyMa. BwImykiocTe W TOukM mneperuba. OOmias cxema
uccienoBaHus QYHKIIMU U IOCTPOEHUs rpaduka.

qDYHKI_[I/II/I HECKOJIBKHUX
MEPpCMCHHBIX.

YacTHble IPOU3BOAHbIE, TOJTHBIE TU(DPEPEHIHATIBI U UX TPHIIOKEHHSL.
YactHble Tpou3BOJHbIE (PYHKIMH HECKOJBKUX NMepeMeHHbIX. [Ipon3BoaHas
I10 HAIPABJICHUIO U TpagueHT. IIpon3BoaHbIE BBICIINX




MOPSAKOB. DKCTpeMyM (QYHKIMH JByX TIiepeMeHHbIX. HauOombinee u
HauMeHbIIIee 3HaUYeHUs! PYHKIIMH JBYX IEPEMEHHBIX B 3aMKHYTOM 00J1acTH.

11

Heonpenenennsriit
UHTETpall.

Meroasl UHTErPUPOBAHUS.

Tabnuua HeompeaeneHHbIX HHTErpanoB. VHTErpupoBaHHE Ppa3IOKEHHUEM.
WNHTterpupoBanue MeETOAOM 3aMEHBbl IEpeMEHHOW. MHrerpupoBaHue 110
yacTsaM. HTerpupoBanue TpuroHomerpuueckux GyHkunii. MaTerpuponanue
panMoHaNbHBIX anreOpanveckux ¢GyHKuuid. MHTErpupoBaHNE HEKOTOPHIX
UppalMOHAIIBHBIX alredpanyeckux (QyHKIMH.

12

OrnpeneneHHbIf
UHTETpal.

Brruncnenue onpeeaeHHOro HHTerpaia.

®opmyna Herorona-Jleitbauma. 3amMeHa mepeMeHHOW u  (opMyia
UHTETPUPOBAaHUS [0 4YacTSIM B OIPEJIEICHHOM HHTerpaie. BrluuciieHue
ionaiel iockux (GUryp, JUIMH AYT, 00bEMOB TeJ BpallleHus U IIolanen
IIOBEPXHOCTEH BpPaICHUS.

13

HecoOcTBeHHBIM
UHTErpal.

HecoOcTBeHHBIE MHTETPANTBI TIEPBOTO M BTOPOTO POJIA.
HccnenoBanne cxoAUMOCTH HECOOCTBEHHBIX HHTEIPAIOB [IEPBOTO U BTOPOTO

pona.

15

Huddepennnanpunie
ypaBHEHHUsI IEPBOTO
HOpSIZIKA.

Mertoap! pemenus 1uddepeHIHaTbHBIX YPaBHEHHIA IEPBOTO MOPSIKA.
Juddepennunanbable ypaBHEHUS € pa3IeisolMMUcs nepeMeHHbIMu. O01iee
u yacTHoe pemenne auddepennnansaoro ypasHenus. Juddepennuansabie
ypaBHEeHUs B MOJNHBIX auddepennuanax. OnHopoausie tuddepeHanbHbe
YpaBHEHHsI W YpaBHEHHs, MPHBOIAIIME K HHUM. PerieHue JMHEHHBIX
muddepeHmanbHBIX ypaBHeHHH MeToioM bepHymu u meronom Jlarpanxa.
VYpaBHeHnue beprymn.

16

Huddepenunanbabie
YPaBHEHHUS BBICIINX
MOPSAIKOB.

Mertoab! pemeHust quddepeHIaIbHbIX YpaBHEHUH BTOPOTO TOPSIIKA.
Huddepennnanbaple  ypaBHEHHsI BTOPOTO  MOPSANKA, JIOMYCKAaOIIWe
noHWXeHue mopsaka. OpHopoaHbsle JnuHEWHHblE AU depeHIaIbHbIe
yYpaBHEHUs C TOCTOSHHBIMH KOod(pduuueHtamu. JIuHeiiHOe HEOIHOPOIHOE
i depeHIMaIbHOEe ypaBHEHUE C MOCTOSHHBIMU KO3 UIUMEHTaMH U
CleluanbHOM mpaBod  dYacTelo. Meron  BapuallMd  MPOU3BOJIBHBIX
MTOCTOSTHHBIX.

19

Psanwr.

YuciaoBsie pAABIL. CrereHHEBIC pAAbIL.

YucaoBbie pAAbIL. I[OCTaTO‘-IHI)Ie IMpHU3HAKA CXOOAUMOCTHU
3HAKOIIOJIOXKUTCIIbHBIX  PSAOOB. CXOI[I/IMOCTL 3HAKOIICPEMCHHBIX PsIO0B.
qDYHKHI/IOHaJ'II)HI)Ie pAAbL.

20

CayudaiiHblie COOBITHS.

BeposiTHOCTB ci1y4aiiHOTO COOBITHS.

DOneMeHTbl KOMOWHATOPUKM: pa3MEIICHUs, IEepecTaHOBKH, COYETaHUS.
BepositHOCTh cimywaiiHOro coObiTHsA. Teopembl CIOXEHUS M YMHOXKEHUS
BEPOSATHOCTEN. YCIOBHas BEpOATHOCTh. Dopmyia MOTHOW BEPOSTHOCTH U
¢opmynbr  baiieca. IloBropueie ucnbiTanus. @Popmyna  beprysm.
Acumnrornaeckue GopMyIib.

21

CrnyualiHble BETUYHHEI.

XapaKTepUCTUKU CIIy4alHBIX BEJIUYHH.
JluckperHas ciydaiiHas BennunHa. HenpepeiBHas ciiydaiiHash BeJIMYMHA.
HopmainbHoe pacnipenenenue.

22

DeMEHTHI
MaTeMaTUYEeCKOM
CTATUCTHUKH.

O6paboTKa CTaTUCTUYECKHUX JAHHBIX.

IlepBuynas craTucTHUeckas o0OpabOTKa SKCIEPUMEHTATIBHBIX JaHHBIX.
HaxoxaeHne 4nciaoBbIX XapakTEpUCTUK. AHAIN3 TOTYyYEHHBIX PE3yIbTaTOB.
Onenka cooTBETCTBUS 3aKOHA pactpeneneHus. Kpurepuu cornacus [Iupcona,
KoamoropoBa.  ToueuHble  OIEHKM  MApaMeTpPOB  pPaCHpPEEICHHUS.
WHTepBanbHble  OLEHKM  HapaMeTpoB  pacmnpeneneHus. Iloctpoenue
PErpecCHOHHOM NPSIMOM 1O CrPYIIIMPOBAHHBIM JTaHHBIM.




[TpoBepka 3HaYUMMOCTH KO3(pPHULIMEHTA KOPPEIAIIIH.

5.3. CamocrosTenbHas paboTa o

OyJarommxcs

No | HaumeHnoBaHue pazjaeina o
CogepxaHue caMOCTOSATEIbHONU PabOThI
pasa| AUCUMIUIMHBI U TEMBI
. HelictBus Hax matpunaMu. Perenue cuctem JIMHEHHbBIX YPaBHEHUMN.
1 Jluneiinas anreOpa.
N3yuenne marepuana, penieHue 3a1ad.
Pemenue 3a1au BeKTOpHOM anreOpsl.
2 Bekropnas anre6pa.
N3yuenne mMarepuana, perieHue 3a1ad.
AHanuTuyeckas Pewrenue 3amau reoMeTpun Ha IIOCKOCTH.
3 reOMETpHUsl Ha N3ydyenue matepuana, perieHue 3aaad.
TJIOCKOCTH.
AHanuTnyeckas Pewrenne 3a1a4y Ha IOCKOCTH U MPSMYIO B IPOCTPAHCTBE.
4 reOMeTpus B N3yuenue marepuana, perieHue 3aaad.
IIPOCTPAHCTBE.
5 DyYHKIKU OJHOM Brruncnenue npenenoB QyHKIIMIA.
HEPEMEHHOM. N3ydenue marepuaiia, peieHue 3aaay.
JuddepeHunpoBaHre CIOXKHBIX, HESBHBIX M MapaMETPUUYECKU 3a/aHHBIX
6 | IIpousBoanast pyHKUIUU. GyHKIHH.
N3yuenue marepuana, peuieHue 3aaad.
HccnenoBanmne GpyHKIMA U TOCTPOCHUE TPadUKOB.
[Tpunoxxenus
7 - N3yuenue marepuana, peuieHue 3aaad.
MIPOU3BOTHOM.
3 dyukuun Heckonbkux  [uddepennuposanne pyHKIMA HECKOIBKHX MEPEMEHHBIX.
IIEPCMCHHBIX. I/ISY‘IGHI/IC MaTtcpuraja, pCuICHUC 3a1a4.
11 Heomnpenenennpiii Brruucnenune HeonpeaeneHHbIX HHTETPAJIOB.
UHTErpal. N3yuenue marepuana, peuieHue 3aaad.
. Brruucnenue mionianei miockux GUryp, JUIMH AyT, 00bEMOB TeJ BpallleHHUSI.
OnpeneneHHbIN
12 N3yuenue marepuana, perieHue 3aaad.
WHTETpall.
13 HecoGcTBEHHBIH HecoOcTBeHHBIE HHTETpANIBI IEPBOTO M BTOPOTO POJA.
UHTETPAJL N3ydenue marepuaiia, perieHue 3aaay.
1l K KommekcHbie uucna.
MILJIEKCHBIE YUCIIA.
0 c c N3ydenue marepuaiia, perieHue 3aaay.
Juddepennmanpupie  |Pemenne nuddepeHunanbHbIX ypaBHEHU IEPBOro MOPSIKa.
15 ypaBHeHus neporo  |M3yueHue matepuaia, peleHue 3agad.
MOpsiAKA.
Huddepennmanpupie  |Pemenne nuddepeHnnanbHbIX ypaBHEHUS BTOPOTO MOPSIKA.
16 ypaBHeHHs Bictinx  [M3ydeHue Matepuana, perieHue 3aad.
TIOPSIAKOB.
Psnpr.
19 Pangr.
N3yuenue marepuana, peuieHue 3aaad.
. Brruncnenue BeposiTHOCTEHN clTydalfHbIX COOBITHH.
20 | CnyyaitHble COOBITHS.
N3yuenue marepuana, peuieHue 3aaad.
Ompenenenne 3aKkoHA  pacHpelesieHHuss W BBIUYMCICHUE  YHCIIOBBIX
21 | CnyualiHple BEJIMYUHEL |XapPaKTEPUCTHK CIyYalHBIX BEIUYHMH.
N3yuenne mMarepuana, pernieHue 3a1ad.
DneMEeHTHI O6paboTKa CTaTUCTUYECKHUX JAHHBIX.
22 MaTeMaTU4eCcKou N3yuenue marepuana, BHIIOTHEHUE UHAUBUAYATBLHOTO 3a/1aHHUS.

CTaTUCTHUKHU.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATENIbHOI padoThl 00yYaAIOIUXCS MO JUCHUIINHE (MOYJII0)

IIporpamMmMoO#l TUCHHUILIMHBI NIPELYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHATHUH, Ha KOTOPBIX HAETCs
OCHOBHOM CHCTEMAaTHU3WPOBAHHBIM MaTepHall, MPAKTUYECKUX 3aHATHH, MPEANOJIArarolluX 3aKpEIICHHe
M3YYCHHOTO MaTepuana M (OPMUPOBAHHUE Yy OOYYAIOIIUXCS HEOOXOIMMBIX 3HAHUH, YMEHUN W HABBIKOB, W
camocTosITeNIbHasl paboTa 00y4aroIIUXCsl.

B 00BEM camocToATENbHOM paboThI 0 TUCIUIUTMHE BKIIOYACTCS:

- U3yYEHHUE TEOPETUUYECKUX BOIIPOCOB IO BCEM T€MaM JIUCLMILIMHBL

- IOAATOTOBKA K MPAKTUYECKUM 3aHATHUSAM;

- pellieHre MHAUBUIYATbHBIX 3aJaHUIl KOHTPOJIBHOU paboThl IO TeMaM, U3y4aeMbIM B CEMECTPE;

- IOJATOTOBKA K 3a4€ETYy;

- IOArOTOBKA K IK3aMEHY.

[Ipy MOATOTOBKE K MPAKTUYECKUM 3aHATHSAM B paMKaxX CaMOCTOATENBbHOH paboThl MO H3YYEHUIO
JUCIHUILTMHBI 00y4aromuMcsi HE00X0MMO:

- MIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHATUU MaTepuall U JIONOJHUTH €ro ¢ Y4ETOM
PEKOMEHIOBaHHOM 1O IaHHOM TEME JINTEPaTyphl;

- IpU CAMOCTOATEIbHOM M3YyYEHUH TEOPETHUYECKOM TEMbl CJeJaTh KOHCIEKT, HCIHOJb3Ys
pekomenoBannble B PI1J[ ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJJaHUs B paMKaX U3y4aeMOU TEMBI;

- BBITIOJTHUTH UHJIMBUTyaJIbHBIC 3aJIaHUSI KOHTPOJIbHOM paboThl B paMKax U3y4yaeMOn TEMBL;

- IOATOTOBUTHCS K TPOMEKYTOUHOM aTTeCTalUH.

Y4eOHBIM TIJIAHOM MPEIyCMOTPEHBI KOHTPOJbHBIE paboThl B 1, 2 u 3 ceMecTpe, BKIIOYAIOIIHE
WHJUBUAYaJIbHBIE 33/1aHUS [10 BCEM TEMaM JAUCLMILIMHBL, U3y4a€MbIM B CEMECTPE.

KypcoBbie npoekTsl (padoThl) yueOHBIM IUTAHOM HE MPEAYCMOTPEHBI.

7. OueHoYHble MaTepHaJbl /JJsl NPOBedeHHs] TEeKYIIero KOHTPOJIsl yCIeBAeMOCTH M NMPOMEKYTOYHOM
arrecTauvy 00y4armMXCs M0 JMCUMILINHE (MOLYJII0)
7.1. IlepedyeHb KOMIIETEHIIMI ¢ yKa3aHUEM 3TaIoB MX (POPMUPOBAHMSI B IPOLIECCE OCBOCHUS AUCIUTIIIMHBI

Kon u HaumeHoBaHue
Ne KoHTtposnmpyemsle pa3nesnsl JUCHHAILINHBL . Bun onenounoro
HMHJMKATOpa KOHTPOJIUPYEMOMN

/1 (Momyst) KOMITETEHIIHH cpencTaa

WunuBuyansHbe
1 |JIuneitnas anredpa. VK-2.1, VK-2.3, VK-2.4  |3aganust ~ KOHTPOJIBHOM
pabotel Nel o Teme.

WunuBuyansHbe
2 |BekropHas anrebpa. VK-2.1, VK-2.3, YK-2.4  |3agaHust ~ KOHTPOJIBHOIA
pabotel Nel o Teme.

WnauBuyanbHble
3 |AHanuTHYeckas reoMeTpus Ha TUIOCKOCTH. VK-2.1, VK-2.3, YK-2.4  |3agaHust ~ KOHTPOJIBHOIA
pabotel Nel o Teme.

NuauBunyanbHbIe
4 [Ananutuueckas TeOMETpUs B MPOCTPAHCTBE. VK-2.3, YK-2.4, VK-2.1  |3amanuss  KOHTPOJILHOM
pabothl Nel 1o Teme.

NHnuBunyansHble
5 |OyHKIMH OHOW TEpEMEHHOM. VK-2.1, YK-2.3, VK-2.4 3aIaHUsl  KOHTPOJIBHOU
pabotsl Nel 110 Teme.

NHnuBunyansHble
6 |[IpousBoaHas pyHKIHM. VK-2.1, VK-2.3 3aJaHusl  KOHTPOJIbHOM
pabotsl Nel 110 Teme.

WNHnuBunyansHble
7 |IIpunoxeHus MPOU3BOTHOM. VK-2.1, YK-2.3, YK-2.4 3aIaHUsT  KOHTPOJIBHOU
pabotsl Nel 1o Teme.

WNHnnBunyansHble
8 |DyHKIMM HECKOJIBKUX MEPEMEHHBIX. VK-2.1, VK-2.3, VK-2.4  |3agaHusi ~ KOHTPOJIBHOM
padotsl Nel 110 Teme.




Wnast koHTakTHasA padora.

YK-2.1, YK-2.3, YK-2.4

10 |Dxk3amen. VK-2.1, YK-2.3, YK-2.4
NuauBunyanbHble

11 [HeomnpeneneHHbl UHTETPAIL. VK-2.1, YK-2.3, VK-2.4 3aIaHUsl  KOHTPOJIBHOU
pabotsl Ne2 1mo Teme.
NuauBunyanbHble

12 |OnpeneiaeHHBIA HHTETPAI. VK-2.1, VK-2.3, YK-2.4  |3aganuss ~ KOHTpPOJIbHOM
pabotsel Ne2 1mo Teme.
NuauBunyanbHble

13 |HecoOcTBeHHBIH HHTErpAT. VK-2.1, VK-2.3, YK-2.4  |3aganuss  KOHTpPOJIbHOM

pabotel Ne 2 110 Teme.

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

15 Juddepennmancbie  ypaBHCHMs  NIEPBOTO VK-2.1, VK-2.3, YK-2.4  |3ajmanuss  KOHTPOJILHOM

MOPSIIKA.

paboThl Ne2 110 TeME.
NuauBunyanbHble

16 JuddepenimanHbie  ypaBHeHU  BHICUINX VK-2.1, VK-2.3, YK-2.4  |3ajmanuss  KOHTPOJILHOM

TTOPSITKOB.

paboThl Ne2 110 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
NHnuBuyanbHbIC

19 |Panel VK-2.1, VK-2.3, VK-2.4  |3amanust ~ KOHTPOJIbHOM
pabotel No2 110 Teme.
NHnuBuyanbHbIC

20 |Cny4aiinble COOBITHS. VK-2.1, VK-2.3, VK-2.4  |3amanuss ~ KOHTPOJILHOMN
pabotsl Ne3 mo Teme.
NunuBuayanbHbie

21 |Cny4aiiHble BETUYHHBI. VK-2.1, VK-2.3, VK-2.4  |3amanuss ~ KOHTPOJILHOMN
pabotsl Ne3 mo reme.
NunuBuayanbHbie

22 |DmeMeHTH MATEMATHYECKON CTATUCTHUKH. VK-2.1, YK-2.3, VYK-2.4 3aIaHUsl  KOHTPOJIBHOM
pabotsl Ne3 mo reme.

23 |WHas koHTakTHas paborTa. VK-2.1, YK-2.3, VK-2.4

24 |Ox3aMeH. VK-2.1, VK-2.3, VK-2.4

7.2. TUnoBble KOHTPOJIbHBIE 3a/1aHNS WK MHBIE MaTEPHAJIbI TEKYILIETO0 KOHTPOJIS yCIIEBAEMOCTH, HEOOXOIUMbIE
JUISL OLICHKH 3HAaHUH, YMEHHUI 1 HABBIKOB U (WJIN) ONBITAa TPO(PECCHOHATBHOM AeATEIbHOCTH, XapaKTePU3YIOIIUX
sTans! (HOPMUPOBAHMS KOMITETEHIUI B MIPOLIECCEe OCBOEHUS AUCIUITIINHBI
JUIs IPOBEPKH CPOPMHUPOBAHHOCTH MHIMKaTOpa focTuxkeHus komnereniuu OIIK-1.6, 1.7, 1.8; VK- 2.1,

23,24

WunuBunyanbHble 3aaHUsi KOHTPOJIBHBIX paboT pasMmemienbl B kypce Moodle: Maremaruka mist
cTyaeHnToB Hanpasienus "Dxonomuka" https://moodle.spbgasu.ru/course/view.php?id=1358
WuauBuayanbHble 3aJaHUs KOHTPOJIbHOM paboTsl Ne 1 o Temam pasmeriensl B [IpunoxxeHun.
WnauBuayanbHble 3aaHUsI KOHTPOJIbHOU pa®oTsl Ne 2 o Temam pa3MmerieHsl B [Ipunoxenun.
WuauBuyanbHble 3aJaHUsS KOHTPOJIbHON paboThl Ne 3 o Temam pasmelnieHsl B [IpuiioskeHu.

7.3. Cuctema OllEHUBaHUSI PEe3yAbTAaTOB OOy4YEHUS MO AUCHUIUIMHE (MOMAYIIO) MPHU MPOBEACHUH TEKYIIETO
KOHTPOJIS YCTIEBAEMOCTH




O1eHka «OTINYHOY
(3a4TeHO)

3HAHUSA:

- CUCTEMaTU3UPOBaHHbIE, TNTyOOKKE U MOJHbIE 3HAHUA [0 BCEM pa3zesiaM
JUCLHUIIIIMHBL, @ TAK)KE I10 OCHOBHBIM BOIIPOCAM, BBIXOZSAIINM 3a IIPEAEIIbI
y4eOHOM TTPOTrpaMMBI;

- TOYHOE HUCIIOIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKU I'PAMOTHOE U
JIOTUYECKH MPABUIIBHOE U3JI0)KEHHE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IIIyOOKO€ YCBOSHHE OCHOBHOM M JOTIOJTHUTEIBHOM JINTEpaTypHI,
PEKOMEHI0BaHHOM pabouei MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLETIUAX U HANPABICHUSX JUCLHUIIIMHBI
U JaBaTh UM KPUTUUYECKYIO OLIEHKY, UCIIOJIb3Ysl HAYYHBIE IOCTUKEHUS IPYTUX
JUCLUTIIINH

HaBBbIKH:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asiBJICHHBIX B paboyei mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTEIILHO U TBOPUECKH PEIIATh CIOKHBIE TPOOIIEMBI
Y HECTaHJapTHBIEC CUTYAILUH;

- IPUMEHSET TEOPETUIECKUE 3HAHUS I BBIOOpA METOUKHU BBHITOTHEHHUS
3aJlaHul;

- TPaMOTHO 0OOOCHOBBIBAET X0/l pEIICHUS 3a/1a4;

- 0e3ynpevHo BiaieeT MHCTPYMEHTapHueM Y4eOHOM TUCIUIUINHBI, YMEHHE €ro

3 PEKTUBHO UCIIOJIH30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpUYECKasi CaMOCTOsITeNIbHas paboTa Ha
PaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUSAX, AaKTUBHO y4acTBYET B

v v
TNUOIIADI IV AAOY\ZATaIIIay DI TCALATIT SINODATIT AT TYATT IIOTIATIIOTIIIG 2O TTQTITATL

OreHka «xopomIoy»
(3auTeHO)

3HAHUSA:

- IOCTATOYHO IOJIHbIE U CHCTEMATU3UPOBAHHBIE 3HAHUSI 110 IUCLUILIMHE;

- YCBOGHHE OCHOBHOM U JJOTIOJIHUTEIBHOMN JIUTEPATYPbI, PEKOMEHI0BaHHON
paboyeil mporpaMMoi o JUCIUILIMHE (MOAYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLIEHIUAX U HAIIPABIECHUSIX
JUCLUIUINHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- HCIOJIb3YeT HAYYHYIO TEPMHUHOJIOTHIO, IMHIBUCTUYECKU U JIOTUYECKU
NPaBUJIBHO M3JIaraeT OTBETHI Ha BONPOCHI, yMEET JIeJIaTh 000CHOBAHHBIE BHIBO/IBI;
- BJIaJICET MHCTPYMEHTApUEM IO JUCIUIUIMHE, YMEHUE €T0 UCII0JIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HAyYHBIX U MPOQecCHOHANbHBIX 3a7a4

HaBBIKU:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIACTHE B IPYMIIOBBIX
00CYKJI€HUSX, BBICOKHI YpOBEHb KYJIbTYpPbI HCTIOJIHEHHUS 3a/JaHUM;

- CPeJIHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

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

- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHUI




Onenka 3HAHUSA:

«YAOBIETBOPUTEILHO» - IOCTaTOYHBIH MUHUMAJIbHbII 00bEM 3HAHUH 110 TUCLUILINHE;

(3aureHo) - YCBOEHHE OCHOBHOM JINTEPaTYphl, PEKOMEHI0BAaHHON pabodell mporpaMMoii;

- ACIIOJIB30BAHNE HAYYHOU TEPMHUHOJIOTMH, CTUIACTUYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIeNIaTh BHIBOJIBI O€3 CYIIECTBEHHBIX
OLIMOO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSAX, KOHUENIMAX U HAIIPABICHUSX 110
JUCLUIUINHE U 1aBaTh UM OLIEHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUILIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
pEILIECHNN TUIIOBBIX 3a/1a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOJAaBaTes pellaTh CTaHIapTHBIC 3a1a4n
HaBBIKU:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPBI UCIIOJHEHUS 3aJaHN;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb COPMUPOBAHHOCTH 3asBJICHHBIX B
paboueil mporpamMmme KOMIETEHIUI;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUM AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Oruenka 3HAHUA:

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

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIHHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX pab0oveil mporpaMMon 1o
JTUCITUILIAHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJM4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI HCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 00OCHOBATh AJITOPUTM BBIIIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckue BONPOCHI W MPAKTUYECKHE 3aJaHUS A HPOBEACHMSI NPOMEKYTOUHOM aTrTecTaluu
oOyyaromuxcsi, HeoOX0AUMBIE Ul OLEHKH 3HaHWN, YMEHHH M HaBBIKOB M (MJIM) ONbITa MPOo(ecCHOHANbHOM
NEeSTENIbHOCTH,  XapaKTepU3YIOIIMX dTanbl  (GOpMHpOBaHUS KOMIETEHIMH B  IPOIECCE OCBOCHMUS
00pa3oBaTebHONW MPOTPaMMBI

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

Dk3ameH -1 cemecTp (YCTHO).

KoHTpobHbIE BOIPOCH! J1s1 IPOBEACHMS IPOMEKYTOUHON aTTECTALlUU:

1. ®ynkiusa oxgHoro aprymenTa. OcHOBHbBIE 35ieMeHTapHble QyHkiuu. Yucno e. CnoxxHas u oOpaTHas
byHKLHS.

2. beckoHeuHo Maible 1 0eCKOHEUHO Ooublne GYHKIIMHU U UX CBOMCTBA.

3. Ilpenen ¢ynkuuu, nBa ompexaeneHus. OCHOBHbIE TeopeMbl O mpexaenax (QyHkuuu. Ilpuznaku
CyILIECTBOBAaHUS IIpesena.

4. HenpepbIBHOCTh (YHKLNH, J1Ba omnpenesneHus. CBOWCTBa (PYHKIUI, HEMPEPHIBHBIX B 3aMKHYTOM
MIPOMEXKYTKE.

5. CpaBHeHHe OECKOHEUHO MAaJIbIX BEJIMYMH. 3ameuaTesbHble Tpenenbl. BolpakeHune uucia uepes
peen.

6. Onpenenenue npousBogHol. Ee reomerpruyeckuii u pu3ndeckuii CMbICIbL. Y paBHEHHE KacaTeIbHON
¥ HOpMaJIU K IJIOCKOM KpHuBOii. Teopema 0 He0OXoAuMOM yciaoBUH U GepeHIINpyeMOCTH (YHKIIH.

7. OcHoBHBIE paBmIIa AU HEepeHIUPOBAHMS.

8. Ilpou3BojHbIE CII0KHOM, 00OpaTHOM U MapaMeTpUUECKH 3alaHHON (PYHKIINH.

9. Ilpou3BOIHBIE OT CTENIEHHOM, OKAa3aTEIbHON U JOrapu(pMHUUECKON (QYHKIIUH.




10. ITpou3BOgHBIE OT TPUTOHOMETPHUUECKUX U OOPATHBIX TPUTOHOMETPUUECKUX (DYHKITHI.

11. Teopema @epma.

12. Teopema Pounisa. Ee reomerpuueckuit cmbici. CiencrTBue.

13. Teopema Jlarpanxa.

14. Teopema Komm.

15. PaznuuHble BUJIbI HEOIPEAEIIEHHOCTEW U MX PACKPBITHE C TOMOLIbIO IIpaBuiia Jlonurais.

16. HeoGxoauMble 1 10CTaTOYHBIE YCIOBUSI MOHOTOHHOCTU (DYHKLIUH.

17. DOxcrpemymbl ¢yHkuuu. HeoOxoanmoe yciaoBHE CYIIECTBOBAHHUS OJKCTpeMyMa (DYHKIUH.
JloctaTo4Hble YCIOBH MaxX ¥ MiN QyHKIMK OHOTO apryMeHTa.

18. BrImykJIOCTh ¥ BOTHYTOCTH KpuBOMl. Touku neperuda. MccnenoBanue GyHKIMH HA SKCTPEMYM C
MMOMOIIBI0 BTOPOI TPOU3BOTHOM.

19. AcuMnTOTHI.

20. Iuddepenmuman dpyakuuu. MaBapuantHocTh hopmbl quddepennuana. Juddeperiman AymHabl 1yru
IJTIOCKOW KPUBOM.

21. ®OyHKOMS HECKONBKHUX TepeMeHHBbIX. OO0jacTh ee ompeneracHuss B N-MepHOM EBKimmoBoM
IPOCTPAHCTBE M CMOCOObI 3ajmaHusa. ['eomerpuueckass TpakToBka. IIpenen u HempepbIBHOCTH (DYyHKIHH
HECKOJIbKUX IEPEMEHHBIX.

22. YacTHBIe TPOU3BOIHBIC (PYHKIIMN HECKOJIBKUX MepeMeHHbIX. YacTable auddepennnans. [TomHbrit
muddepenmman.

23. Ilpou3BoaHasi MO HANMpPaBICHHUIO W €€ CBsI3b C TpaaueHToM (yHKIuH. YacTHBIE TPOM3BOIHBIC
(GYHKINN HECKOJIBKUX IIEPEMEHHBIX KaK MPOU3BOJHBIE 10 HANIPABICHUIO KOOPAMHATHBIX OCEH.

24. CnoxHast QyHKIHSI HECKOIBKUX MEPEMEHHBIX U €€ IPOM3BOIHBIC - YACTHAS U MOJTHASL.

25. YpaBHeHHe KacaTeJIbHOW IUIOCKOCTM M HOPMAJIM K IOBEPXHOCTH. ['eoMeTpuyeckas TpaKTOBKa
nosHoro auddepennnana GyHKIUU IBYX NEPEMEHHBIX.

26. [Ipon3BoaHbIE BBICIIUX HOPSIKOB. DKCTPEMYMBbI (DYHKIIMH HECKOJIbKUX MEPEMEHHBIX.

27. HeobxommMoe ycIOBHE OKCTpeMyMa (YHKIIMH HECKOJIBKHX TepeMeHHBIX. Haumbonbiiee wu
HauMEHblIee 3HaYeHUs! PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.

28. JlocTaTo4HbIEC YCIOBHS SKCTPEMYMOB (DYHKIIUH HECKOJIBKUAX ITEPEMEHHBIX.

3auer - 2 ceMecTp (cobecenoBaHue).
KoHTponbHbIe BONIPOCH! 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu:
. IlepBooOpazHas 1 HeonpeeNEHHbIH HHTErpaJl, CBOMNCTBA.
. 3aMeHa epeMEHHO! B HEOIpeIeIEHHOM UHTErpale.
. IHTerpupoBanne no 4acTsM B HEONPEACIEHHOM HHTETpalIe.
. UnTerpupoBanne npocTenmmx JpoOHO-paliiOHaNIbHBIX (PYHKINH.
. IHTerpupoBaHne HEKOTOPBIX HPPALMOHAIBHBIX BBIPAXEHUN. TPUrOHOMETPUYECKUE TTOJCTAHOBKH.
. OnpenieneHHbIN UHTETpAJl: ONpeiesieHNe, CBOMCTBA. ['eoMeTpruecKkuii CMbICIT.
. IaTerpan ¢ nepeMeHHbIM BEPXHUM IIPENIeNIoM U ero 1uddepeHupoBaHue.
. ®opmyna Herorona-Jleitbnuua.
. 3aMeHa IEPEMEHHOM B ONIPENEIEHHOM UHTETpaIE.
10. laTerpupoBaHue 1o 4acTsM B ONpeeIEHHOM HHTETpale.
11. UnTerpupoBaHue YeTHBIX U HEYETHBIX (PYHKLIMH HA CAMMETPUYHOM HHTEPBAJIE.
12. T'eomerprueckne NPWIOKEHUS OINPEACIEHHBIX WHTETPAJIOB: BBIUMCICHUE IUIOMAANA TUIOCKON
¢burypsi.
13. HecobcTBeHHBIE HHTETPATIBL.
14. Iuddepennmanbable ypaBHEHH ¢ Pa3IeIONUMUIC IEPEMEHHBIMH.
15. OnHopoanble nudepeHuanbHbIe YpaBHEHHS IEPBOTO MOPSAKa.
16. Jlunelinsle nuddepeHnnanpHble ypaBHEHUS IEpBOro Nopsiaka. YpaBHeHUs: bepuyiu.
17. Iuddepennuanbubie ypaBHEHHsI BTOPOTO MOPSAIKA, JOMYCKAIOIINE MOHMKEHNE TTOpSAAKa.
18. JluneitHble omHOpOnHBIE NU(p(depeHInalIbHbIe YPaBHEHUS BTOPOTO MOpSAAKA C TOCTOSHHBIMHU
kod(urmentamu. CBOMCTBa HX penieHui. XapakTepucTuieckoe ypapHeHue. CTpyKTypa 00IIero pemeHus.
19. Jluneitnble HeopHOpOAHBIE TU(GEpeHMaTbHbIE YPaBHEHUS BTOPOTO MOpPsAKAa C MOCTOSHHBIMHU
K03 dULIMeHTaMH U CIIeNUAIbHOM MpaBoi yacThio. KOHCTpyKIMS 4acTHOTO U 00111ero
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pEILICHN HEOTHOPOJAHOTO YPaBHEHHUS.
20. Jluneiinble nudepeHnuanbHble YpaBHEHHSI BTOPOTO IMOPSAIKA: METOJ BapHallUMy MPOU3BOJIBHBIX
ITOCTOSTHHBIX.

Dk3ameH - 3 cemecTp (YCTHO).

KoHTponbHbIE BONIPOCH! IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu:

1. YncnoBble pspl: OCHOBHBIE MOHATHUS U CBOWCTBA PSJIOB.

2. IlepBslii IpU3HAK CPABHEHHSI CXOJAUMOCTH 3HAKOIIOJIOKUTEIBHOTO YUCIIOBOTO PAJA.

3. Bropoiil npu3Hak cpaBHEHUS CXOAUMOCTH 3HAKOIOJIOXKHUTEIBHOTO YUCIOBOTO PAJa.

4. Ilpuznak Jlanam6epa u pagiuKaibHbIM IPU3HAK CXOIUMOCTH 3HAKOMOJIOXKUTEIEHOTO YUCIIOBOTO PAAA.

5. MHTerpasibHbIi IPU3HAK CXOAUMOCTH 3HAKOIIOJIOKUTEIBHOTO YHCIOBOTO PSA.

6. 3Hakouepenyrouuics psa. AOCOMIOTHAsS W YCJIOBHAas CXOAMMOCTh. JlOCTaTOYHBIA MPU3HAK
CXOJMMOCTH 3HAKOUYEPEAYIOIEr0OCs psiia.

7. 3Hakouepenyomunics psaa. AGCONIOTHAS U YCIOBHAs CXOAUMOCTh. OOIIMA TOCTATOYHBIN MPU3HAK
CXOJMMOCTH 3HAKOIIEPEMEHHOI0 psija.

8. dyHKIMOHAIBHBIN psAa U 001acTh ero cxoauMocTu. [Touck uHTEepBaga CXOAUMOCTH.

9. Crenennoii psa. Teopema AGens u ee CICICTBUS.

10. Paznoxxenue ¢ynkuuu B psag Teinmopa. Teopema o cxommmoctu psnma Teimopa K (QyHKIUH.
JlocTtaTouHOE yCIIOBUE pas3iiokuMocTH (pyHkmu B psix Teitnopa.

11. Cnyyvaiinbie cOOBITUS U UX KJIACCU(UKAIIUA.

12. leiictBust Hag coObITUsIMU. [loHast rpyrmima coObITHIA.

13. DnemeHTsl KOMOUHATOPUKH. [IepecTaHOBKH, pa3MeIleHUs] U COYETaHUs.

14. OtHocutenpHas yacToTa U ee cBoilcTBa. Kiaccuueckoe ompeneneHune BeposiTHocTu. CBoiicTBa
BEPOATHOCTH.

15. TeopeMsl ClIOKEHUSI BEPOSITHOCTEH 1711 HECOBMECTHBIX U COBMECTHBIX COOBITHIA.

16. Teopembl yMHOeHHs BeposTHOCTeH. HecoBMmecTHble M HE3aBHCHMBIE COOBITHA. Y CIOBHas
BEPOATHOCTb. BEpOSITHOCTh HACTYIUIEHUS XOTs OBl OJTHOTO COOBITHSI.

17. ®opmyna nosHoi BeposiTHocTH. Dopmyna baiieca.

18. TloBTOpHBIE HE3aBUCUMBIC HcTibITaHus. Popmyna bepHysu.

19. IToBropHbIe ucnbiTanus. Popmyna Ilyaccona.

20. [ToBTopHBIe UcTibITaHus. JIOKaIbHAsI U UHTETpaJIbHAst TeopeMbl Jlamnaca.

21. JIuckpeTHbIe cily4yaiiHble BEIMUNHBL. 3aKOH PacIpEIEICeHNUs BEPOSITHOCTEN TUCKPETHON ClIydyaliHOM
BEJINYUHBI, IPABUJIA €r0 MOCTPOEHHUSI, MHOTOYTOJIbHUK PACIIPECIICHUS

22. OyHKIHMA pacpeaesieHusl BEPOATHOCTEN JUCKPETHOM CIIydaliHOW BEJIMYMHBI U €€ CBOMCTBA.

23. YucnoBble XapaKTEPUCTUKU TUCKPETHOM CIydallHOM BEJIMYMHBI U UX CBOMCTBA (MAaTeMaTHYECKOE
OKHJIaHUE, JUCTIEPCHUs, CpeJIHee KBaIpaTHYeCKOe OTKIOHEHHE, MOJA).

24. buHOMMAaIbHBIN 3aKOH paclpeiesieHUs] BEpOSTHOCTEN AUCKPETHOM ciyyailHOW BETHYHHBI.

25. 'eomeTprUYECKUI 3aKOH PaCIpElENICHNs BEPOSITHOCTEN AMCKPETHOM CIydallHOW BEJIMYUHBI U €r0
YHUCJIOBBIE XaPAKTEPUCTHUKH.

26. Pacnipenenenue Ilyaccona IuckpeTHON Cly4aiiHON BEJIMUUHBI U €70 YNCIIOBBIE XapAKTEPUCTUKH.

27. HenpepbIBHBIE cy4yaliHble BeTMUMHbL. VHTerpanbHast pyHKIMS pacpeesieHus: BEpOATHOCTEN U ee
CBOMCTBa, rpaduK.

28. luddepennmanpaas GyHKIUS pacipeeIeHUs] BEPOATHOCTEH HEMPEPHIBHOM CITydaiHOW BETMYHHBI,
€€ CBOMCTBA, KpUBasl paclpeCIICHHUS.

29. YnucnoBble XapaKTepUCTUKHN HENPEPBIBHOM CITy4allHON BEJTMYUHBI.

30. PaBHOMEpHBII 3aKOH pacHpeesIeHUsT HENPEPHIBHOM CIydallHOM BEIMYMHBI M €€ YHCIIOBBIE
XapaKTEPUCTUKH.

31. Iloka3arenbHbIl 3aKOH pPACIpPENEICHUS HENPEPBIBHON CIydyailHOW BEJIMYMHBI U €€ YHUCIIOBBIE
XapaKTEPUCTUKH.

32. HopmanpHbli 3aKOH pAacHpeneicHHs] HENPEPBIBHOW CIIy4allHON BEJIWYMHBI M €€ YHUCIIOBbIE
XapakTepuUCTUKHU. [IpaBuio Tpéx curm.



33. IlonsiTue ABYMEpPHOW CIIy4alHOW BEJIWYMHBI. 3aKOH paCHpeleNICHUs] JIBYMEPHOW CIydailHOMI
BEJTUYHHEI.

34. @yHKIMA pacnpenesieHus] IBYMEPHOM CIy4ailHON BEJIMUYHUHBI U €€ CBOMCTBA.

35. 3aBUCUMOCTH ¥ HE3aBUCUMOCTb JIBYX CIIy4ailHbIX BETMYUH. Y CIIOBHBIE 3aKOHBI Pacpe/ICICHUSI.

36. YucioBble XapaKTEPUCTUKH JIBYMEPHOW CIy4ailHOM BEIMYMHBI. MaTeMaTUuecKoe OXKUJIAHUE U
mucnepcus. KoppensunoHHbId MOMEHT, KOA(PGHUITUEHT KOPPEISIUH.

37. l[lpenMer u 3aja4u MaTEMaTUYECKON CTATUCTUKH.

38. I'enepanbHas U BBIOOPOYHAsE COBOKYITHOCTH. MeTo1bI 0TOOpa BEIOOPOUHON COBOKYITHOCTH.

39. Dmnmpuyeckast GyHKIUS pacipeesieHus, ee CBOMCTBa. BapualiMoHHbIN U CTATUCTHYECKUH PSIJL.

40. T'paduueckoe wu300paKeHWE CTATHCTUYECKOTO pacmpeneneHus. llomuron u rucrorpamma
OTHOCHUTEIIbHBIX YaCTOT.

41. YwucnoBble XapaKTEPUCTHKH CTATUCTHYECKOTO pACHpPEICNCHHs: TeHepajbHas W BBIOOpPOYHAs
CpenHsisi, TeHepajibHas U BBIOOpOUYHAs AUCIEPCHUsi, T€HEpaJbHOE U BHIOOPOYHOE CpefHee KBaapaTUYecKOe
OTKJIOHEHHE.

7.4.2. [lpakTryeckue 3aJaHus 1JIsl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIIMH 00yJarOIIUXCsI
Pa3HoypoBHEBBIE 3a1aHUs AJI IPOBEAECHUS IPOMEKYTOYHOM aTTecTaluu pa3MelleHsl B [Ipuioxenun.

7.4.3. IlpumMepHble TEMBI KypCcOBOM paboTh! (IIpoeKkTa) (MpH HATMYUN)
KypcoBbie paboThl (IpOEKThI) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7.5. Meroauueckre MaTepHaibl, ONpPEACISIONINe MPOIeyphl OLCHUBAHHS 3HAHUH, YMEHHI, HAaBBIKOB M (WJIN)
OTIBITa IPO(ECCHOHATBHOM IEATETBLHOCTH, XapaKTEPU3YIOIIUE dTAbl (POPMHUPOBAHUS KOMITETEHIINN

[Iponienypa mpoBeACHUS TNPOMEKYTOYHOH aTTECTAllMM W TEKYIIETO KOHTPOJS YCIIEBAEMOCTH
perilaMeHTHPYETCS JIOKATbHBIM HOPMaTHBHBIM aKTOM, ONPEACIISIONINM TOPSAA0K OpPraHu3alliy ¥ IPOBEICHUS
TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOW aTTECTAIIMH O0YJaIOIIHXCS.

[lpouenypa oueHuBaHus (OPMHUPOBAHMS KOMIIETCHIMI NPU NPOBEJCHUU TEKYIEro KOHTPOJIS
npuBeaeHa B 1. 7.2.

TunoBele KOHTPOJIBbHBIE 3aJaHHSI WM MHBIE MaTepUaIbl TEKYILEro KOHTPOJISI TPUBEICHBI B I1. 7.3.

HTorom n3ydeHus JUCIUILUIMHBI B | ceMecTpe sABIsSeTCs 9K3aMeH. DK3aMeH IPOBOIUTCS 110 PACITUCAHUIO
ceccun. @opma MpoBeACHUS 3aHATUS — yCTHas. B sKk3aMeHaIMOHHBINH OMIIET BKJIFOYEHO JIBa TEOPETHUECKUX
BOIIPOCA M MPAKTHYECKOE 3aJ]aHNe, COOTBETCTBYIOIIEE COACPIKAHUIO (POPMHUPYEMBIX KOMITETCHIIHH.

JIJ1s HOATOTOBKHM O 3K3aMEHALMOHHOMY OMileTy OTBOAUTCA 45 MUHYT.

HTorom M3y4eHus: TUCIMILIMHBI BO 2 CEMECTpPE SBISIETCS 3a4eT. 3a4eT MPOBOJUTCS HA TIOCIETHEM 10
pacrucaHuio MPAaKTUYECKOM 3aHSATHH B CEMECTPE M BBICTABISIETCA MO pe3yJbTaTaM TEKYILIEH yclieBaeMOCTH
oOyuaroIerocsi B ceMecTpe.

s oGyqaromuxcs, He aTTECTOBAHHBIX B TEUEHHUE CEMECTPA, MPOBOIUTCS YCTHOE coOecel0BaHHe.

HTorom n3ydeHus AUCUUILUIMHBI B 3 CEMECTpPE SBISAETCS dK3aMEH. DK3aMEH IMPOBOAMUTCS MO PACTICAHUIO
ceccun. @opmMa MpoBeACHUS 3aHATUS — yCTHas. B sK3aMeHaIMOHHBINH OMIIET BKJIIOYEHO JIBa TEOPETHUECKUX
BOTIPOCA M MPAKTHUECKOE 3a7]aHNe, COOTBETCTBYIOIIEE COACPIKAHUIO (POPMHUPYEMBIX KOMITETCHIIHH.

J1s HOATOTOBKM O IK3aMEHAIIMOHHOMY OUJIeTy OTBOAUTCA 45 MUHYT.

7.6. KpI/ITCpI/II/I OLCHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUIH IIpu IMMPOBECACHUU HpOMC)KyTO‘IHOﬁ aTTeCTaluu

VYPpOoBEHL OCBOEHUS U OIIEHKA

Kprepun OneHka OneHka
«HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENHH | OneHKa «XOpOoImo» O11eHKa «OTIUYHO)
OILICHUBAaHUS
HOY» o»
«HE 3aUTEHO) «3aUTEHO




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

YpoBeHb OCBOEHHUS
KOMIIETEHIINH
«IIOPOTOBBIN».
Kommerenmn

c(OpMHUPOBAHBI.
CdopmupoBaHbI
0a30BbI€ CTPYKTYpBI

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

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

chopMHUPOBaHbI 3HaHU. Y MEeHUs HOCSIT BCECTOPOHHHE. Y MEHHS
dbparMeHTapHbI U PENpPONYKTUBHBIA |yCHENIHO MPUMEHSFOTCS
HOCSIT Xapakrep, K PEILEHUI0 KaK
pEenpOIYKTUBHBIN PUMEHSIOTCS K TUIIOBBIX, TaK U
Xapakrep. PEILIEHUIO TUIIOBBIX HECTaHJaPTHBIX
JeMoHcTpupyercs 3alaHUM. TBOPUYECKHUX 3a/IaHUH.
HU3KUH YPOBEHb JleMoHCcTpHpYyeTcs JlemoHCTpUpYeTCs
CaMOCTOSITEJIBHOCTH JIOCTaTOYHBII BBICOKUI YPOBEHb
[IPAKTUYECKOIO YpOBEHb CaMOCTOSITENIbHOCTH,
HaBbIKa. CaMOCTOSATEJIbHOCTH | BBICOKAs aJalTUBHOCTh
YCTOHYMBOTO IIPAKTUYECKOI0 HAaBbIKA
PaKTUYECKOIO
HaBbIKA.
Obyyaromuiics OO6yyaromuiicst OO0yuaromuiics OOyuarommiics
JE€MOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
-CYLIECTBEHHbIE -3HAHUS -3HaHUE U -r1y0okue,
po0Oeibl B 3HAHUSX TEOPETHUUECKOTO IIOHUMaHUE BCECTOPOHHHE U
yueOHOro MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAaHHbIE
-JI0ITYCKarOTCsI -HETOJIHbIE OTBETHl | KOHTPOJMUPYEMOTO | 3HAHUS IPOTPAMMHOIO
MIPUHIUTIAATEHBIE Ha OCHOBHBIE o0Bbema MaTrepuana;
OLIMOKY MPU OTBETE | BOMPOCHI, OIIHMOKH B IPOrpaMMHOTI0 -[0JIHO€ TOHUMaHUe
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuaia; CYILIHOCTHU U
Ousnera, OTCyTCTBYET HEZ0CTaTOYHOE - 3HaHUS B3alMOCBS3U
3HAHHE U TIOHUMaHUe [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
KaTeropui; M3JIaraeMbIX -CIIOCOOHOCTb TOYHOE 3HAHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTaHaBJIMBATh U | OCHOBHBIX IOHSATHUH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | paMKax 00CyKIaeMbIX
3HaHUA JOTIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | PAKTUKU U TEOPHUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJaHuil Ousera. BOITPOCHI. MIPOTUBOPEYUS, yCTaHaBJIUBAaTh U
poOJIEMBI U OOBSICHAITH CBSI3b
TEHJICHLIUU MPaKTUKHU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBWIbHBIE U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJiepKaTeNIbHbIE,
rpyOBIX OINOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
IIOCTABJICHHBIE OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ousera, a TakxKe

JOIIOJIHUTCIIBHBIC
BOITPOCKHI 5K3aMCHaTopa.




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

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

OneHka Mo JUMCHUIUIMHE 3aBUCUT OT YpPOBHSI C()OPMHUPOBAHHOCTH KOMIIETEHLIMH, 3aKPEIUICHHBIX 3a
JTUCLHUIUIMHOM, U MPEACTaBIsAeT co00il cpeaHee apu(pMeTHYecKoe OT BBICTABICHHBIX OIICHOK MO OTHEIbHBIM
pe3ynbTataM o0yueHus (3HaHUS, yMEHUS, BlIaJIeHHe HaBbIKaMu ).

O1eHKa «OTIUYHOY/«3aUuTEHO» BBICTABIISIETCS, €CIIM CpeIHee apu(PMEeTUIeCKOe HaXOJUTCS B UHTEpBae
ot 4,5 mo 5,0.

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

OrneHka «yIOBIETBOPUTENHHOY/ «3a4TEHO» BBICTABIISIETCS, €CIH CpellHee apu(hMEeTHIECKOe HaXOAUTCS
B MHTEpBAaje ot 2,5 1o 3.4.

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



8. YueOHO-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUIIINHBI (MOYJIf)
8.1. [lepeyeHb OCHOBHOI U JOMOIHUTENBHOMN JIUTEPATYPHI, HEOOXOAUMOM 1151 OCBOCHUS TUCIUILITUHBI (MOTYIIS)

. Konunuectso
Ne ABTOp, Ha3BaHUE, MECTO U3AHUS, U3/1aTEIILCTBO, IO/l U3JJaHUs y4eOHOU 1
n/n y4eOHO-METOJUUECKOH JIUTEpaTyphl 31;12}{?;22313%6];{51)
OcHoOBHasl JIMTepaTypa

1 Kpemep H. L., Teopus BeposiTHOCTEi U Maremartudeckas cratuctuka B 2 4.| https://urait.ru/bcode/
Yacts 1. Teopus BepositHocTelt, MockBa: M3narenbctBo IOpaiit, 2018 421232

5 I'mypman B. E., PykoBoacTBO K pemlieHuio 3aaad 1mo Teopuu BepositHocted u| https://urait.ru/bcode/
MareMaTtnuyeckon cratuctuke, Mocksa: FOpaiit, 2020 449645

3 Harancon U. I1., Kparkwuii kypc Beiciicit maremaruku, Cankt-IletepOypr: Jlans,| https://e.lanbook.com
2021 /book/167767

4 Kpemep H. II1., ®puaman M. H., Tpummn . M., Jluneitnas aaredpa, Mocksa:| https://urait.ru/bcode/
HOpaiir, 2023 510867
Kpemep H. 1II., ®puaman M. H., Ilytko b. A., Tpumun M. M., Beicmias https://urait.ru/bcode/

5 |maremaruka aJsi SKOHOMHYECKOro OakamaBpuara B 3 4. Yacte 1, Mockaa: ' 436 4'90
WznarensctBo Opaiit, 2019

JlonoJIHuTeIbHAS JIUTEpaTypa

1 Kmomma B, JI,  Beicmmas ~ marematuka Uit 9KoHOMHCTOB.| https://urait.ru/bcode/
3anaun,TectolynpaxHenus, Mocksa: M3garenscto Opaiit, 2019 431841
Marasunaukos JI. WM., Marasuaankos A. JI., Bricmags MareMmaTHka. http://www.iprbooksh

2 |duddepennunanpioe wucuuciaenune, Tomck: TOMCKHH TrOCYAapCTBEHHBIH Ob y /72678 html
YHUBEPCUTET CUCTEM YIIPABJIECHUS U PAIMOIEKTPOHUKH, 2017 ' '
Mopo3zosa JI. E., CmupnoBa B. b., Bekropnas anredpa, Cankt-IletepOypr: http://www.iprbooksh

3 |Cankr-IlerepOyprckuii  rocymapCTBEHHBI  apXUTEKTYPHO-CTPOUTEIBHBIN Ob U /268.70 html
vausepcurer, O6C ACB, 2014 ' '

4 Karau M.JI.,, Camoxun M.B., Maremarnka B CTpOUTEIBHOM BY3€. Ettps'//WWW'StUdent“

rary.ru/book/ISBN9
HuddepenunansHoe ucuncinenue, Mocksa: ACB, 2012 285930938210 html
bammvakosa WM. b., Kopabnésa U. WU., [IpacuuxoBa C. C., Psnpi, CaHkr- http://www.iprbooksh
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OObyuaromuecs U3 yrciia UHBanuAoB 1 ni ¢ OB3 obecrnieunBaroTcs NeyaTHBIMU U (MJTH ) 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCcypcaMu B pOpMax, aanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/J0OPOBBS.

8.2. Tlepeuenp pecypcoB MH(MOPMAIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTn «MHTepHeT», HEOOXOAUMBIX s
OCBOEHUS AUCIUIUIMHBI (MOIYJIs)
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Teoperuueckas moaroroBka Beiciias maremartrka Matematuka,|https://moodle.spbgasu.ru/course/view.p
1 cemecTp hp?id=4347
Teoperndeckas moarotoBka Beicias maremarika Maremartuka, |https://moodle.spbgasu.ru/course/view.p
2 CEMECTD hp?id=4347
Teopetnyeckas noaroroBka  Bricimas maremaruka Maremaruka,|https://moodle.spbgasu.ru/course/view.p
3 cemecTp hp?id=4716

8.3. IlepeueHnb cOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX M HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Hanmenosanue

DIIeKTPOHHEIHN aipec pecypca

HHTepHET-TpeHAXKEPHI B chepe 00pa3oBaHus

http://www.i-exam. ru




CucreMa nucraniimonaoro ooyuyenus CIIOIACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas bubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DIEKTPOHHO-0MOINOTEYHAs cucTeEMa n3gareianpcTaa "'Jlane"

https://e.lanbook.com/

DIEKTPOHHO-0MOIHOTeUHas cuctema uzgarenscrsa "FOPAUT"

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

DEeKTPOHHO-0MOIMoTeYHas cucTema n3garenncrna "' IPRsmart"

http://www.iprbookshop.ru/

@enepanbHblii  0Opa3oBaTenbHBI TOpTan "EnuHOE OKHO JocTyma K

00pa3oBaTelILHLIM pecypcam”

http://window.edu.ru

Enuublii  37€KTpOHHBIN  pecypce
CII6I'ACY

yu4eOHO-METOIUYECKON  JTUTEepaTyphl

www.spbgasu.ru

O6pazoBarenbHbie nHTEpHET-pecypchl CITOIACY

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

8.4. Ilepedyenp WHGPOPMALMOHHBIX TEXHOJOTHH, HCIOIB3YEMBIX IPH OCYHIECTBICHUHM OOPa30BaTEIbHOTO

nporecca IO JUCHUIUIAHE,
MPOrPaMMHOTO O0eCTICUeHUs

BKJIIO4asA MNEpEUYCHb JIMIOCH3MOHHOTO H CBO60,Z[HO pacapoCcTpansacMoro

HaumenoBaunue

Crioco6 pacrpocTpaHeHuUs
(JIM1IEH3MOHHOE WK CBOOOTHO
pacIpocTpaHsIeMoe)

Math Cad Bepcus 15

CyOnMIIeH3MOHHOE COTJIAllICHHEe Ha
ucnojibzoBanue npoaykros "PTC" ¢
000"Co¢pt Jlomkuctuk" A0roBOp
Ne20716/SPB9 2010 r. Jluueusus

OeccpodHas
. . oroop Ne J132009689201 ot
Microsoft Windows 10 Pro A
18.12.2020r
8.5. MarepuanbHO-TeXHUYECKOE 00ecredeHne UCITUTLINHBI
CBeneHusi 00 OCHALIEHHOCTH YYEOHBIX ayIMTOPUN U HOMEUIEHUH JUIsl CAaMOCTOSITENIbHON pabOThI
HaunmenoBanue yueOHBIX ayauTopuil ¥ noMemieHuii|  OcHaIEHHOCTh 000pY/I0OBaHUEM M TEXHUYECKUMHU
JUISL CAMOCTOSITENIbHON pabOoThI cpelcTBaMu oOyueHus
VYuebHas ayauropus JUIsI  TPOBEACHUS  3aHATUH
JEKIMOHHOTO THWIA, KOMIUIEKT MYJIbTUMEIUNHOTO
000py0BaHUs NIEPCOHANIBHBIN KOMIIBIOTE
07. VYuebHble ayaUTOpUU JUISI  TIPOBEICHUS Py N (nep P,
o MYJbTUMEAUNHBIA MPOEKTOP, HIKpaH, ayJuOCHCTEMA),
JIEKIMOHHBIX 3aHATHH -
J0CKa,  JKpaH, KOMIUIEKT  ydeOHOH  meOeun,
noakmoueHne kK kommbiorepHoit cetn  CIIOIACY,
BbIX0J1 B MHTEpHET
07. VYuebuble aymutopuu i npoBeaeHus|Kommiekr MYJIBTUMEAUNHOTO 000pya0BaHUs
MIPAKTUYECKUX 3aHATHUH, KypCOBOTO|(II€pCOHAJIbHBII KOMIIBIOTED, MYJIbTUMEANNHBIA

NPOEKTHUPOBAHUS (BBIMOJIHEHUSI KYpCOBBIX pabdoT),
TPYNIIOBBIX W WMHIUBUIYAJIbHBIX KOHCYIIbTAIUH,
TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHOM aTTeCTaluu

MPOEKTOpP, OKpaH, ayAuOCHUCTEMa), JOCKa, KOMILICKT
y4eOHOU MeOeNr, MOIKIIIOYeHHE K KOMITBIOTEPHON CeTH
CII6I'ACY, Bbixoa B UHTEpHET

07. KomnbroTepHbIi Ki1acc

Pa6oune mecra c [1K (cToa KOMIIBIOTEPHBINA, CHCTEMHBIH
070K, MOHHMTOp, KJaBHaTypa, MbIIIb), CTOJ pabouui,
noakmoueHue Kk kKommbtotepHoit cetu CIIOIACY,
BBIX0J1 B Internet.




07. IlomenieHus A1t CAMOCTOSTETLHON pabOTHI

[Tomernenue a1t CaMOCTOSITEIIBHON PabOThI (YUTATBHBINA
3an oubnuoteku, aya. 217): I11IK-23 m., B T.4. 1 mT.- [IK
s g ¢ OB3  (cuctemHblii  G710K, MOHHUTOD,
KJIaBUATypa, MBbIIb) C TMOAKIIOYCHHEM K CETH
«HTepHeT» U obecreueHrueM J0CTyIa B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10

Jlia naBanuaos u aui ¢ OB3 obecrieunBaroTcs clieuabHbIE YCIOBUS JUIs TIOJTy4eHUs] 00pa3oBaHMsI B
COOTBETCTBUH € TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JTOKYMEHTOB.
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