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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIJIMHBI (MOTYJIs1)
HCJIBIO OCBOCHUA NUCLHUIIIINHBI ABJISACTCA O6CCH€‘I€HI/IC 06yqa10m1/1x051 MaTEMAaTHYCCKNUMHU 3HAHUSAMU U
YMEHUSMH, HEOOXOIUMBIMU JIJI PEIICHUsI OCHOBHBIX 3a]1a4 MPo(heCCHOHATBLHOM NS TEIIbHOCTH.

3aayamMy OCBOCHHUS JUCLIUIUINHBI SIBJISIOTCS:

- O3HAaKOMWTH CTYACHTOB C OCHOBHBIMHU IIOHATHUSIMH W METOJAAMH COBPEMEHHONW MATEMAaTHUKH,
HEOOXOMMBIMU JIJISl pEIICHUS TEOPETHUECKUX U MPAKTHUYECKUX 3a7a4 HHKCHEPHOTO JIeNa;

- IPUBUTH CTYACHTAM YMEHHUE U3Yy4aTh JINTEPATYPY I10 MATEMATHUKE U €€ NIPUIIOKCHUIM;

- Pa3BUTH JIOTHUYECKOE MBIIJICHHE y CTYJACHTOB U MOBBICUTH UX OOIIEKYIbTYpHBIA YPOBEHB;

- BBIpabOTaTh y CTYAEHTOB HAaBbIKU MCIIOJIb30BaHUS TEXHUUYECKUX CPEICTB COBPEMEHHON MaTEMaTUKH.

2. IlepeyeHb IUIAHUPYEMBIX Pe3yJabTAaTOB O0y4YeHHsI MO JUCHMIUIMHE (MOIYJI0), COOTHECEHHBIX C
HHINKATOPAMM JTOCTHKEHUS] KOMIIeTeHUM

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHII U

Kon n HammeHoBaHMe
WHJIMKAaTOpa JOCTHKEHUS
KOMIIETCHIIUHU

[Tnanupyemsble pe3ynabTaThl O0yYEHHS 1O
JMCLUIUIMHE, 00€CIIeUNBaIOIINE JOCTHKEHHIE
MJIaHUPYEMBIX pe3ynnbTaToB ocBoeHust OITOIT

OIIK-1 Cnocoben pemarb

3amaun  MpoQeccuoHANbHON
NESTEIbHOCTY Ha OCHOBE
UCIOJIb30BaHUS

TEOPETHUECKUX u
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX "

TCXHUYCCKHUX HAYK, a4 TAKXC
MAaTE€MaTUYCCKOro alrmapara

OIIK-1.6 Pemaer uHXEHEpHBIE
3a/1a4u C IIOMOUIBIO
MaTeMaTH4eCKOro amnmapara
BEKTOPHOMI anreopsl,
AHAJIMTUYECKON r€OMETPUHN

3HaET
CKaJsIpHOC, BCKTOPHOC n CMCIIaHHOC
IMPOU3BCACHUA BCKTOPOB M HX IIPHUIJIOKCHUSA B

ICOMCTpUU H (I)I/I?»I/IKG; IIpsAMBIC, IIJIOCKOCTH,
KPHUBBIC JIMHUH, IMOBCPXHOCTU U CIIOCOOBI HX

3a/aHus, KOOpPJMHATHBII METOJ B
AHAJIMTUYECKON reoOMeTpuH, THIIBI
IOBEPXHOCTEH  2-r0  MOpsAKa,  KOTOphIE
UCITOJIB3YIOTCSI B CTPOUTEIILCTBE.

ymeer

ONMCHIBATh  T'€OMETPUYECKHE  OOBEKTHl €
IIOMOIIBIO MaTEMAaTUYECKOTO anmnapara
BEKTOPHOW  anredpbl U  aHAJIUTUYECKOU

TeOMCTPHHU, UCIIOJIb3Y KOOpI[I/IHaTHHﬁ MCETOU.
BJIajgeeT
HMCECT HaBbIKH (Haqaanoro ypOBHSI) OIIMCaHuA

F€OMETPUUECKUX  OOBEKTOB C  MOMOIIBIO
MaTeMaTH4eCcKOro anmnapara BEKTOPHOMU
anreOppl W AHAJIUTUYECKOW  T'€OMETpPHUH,

HCIIOJIb3YA KOOpI[I/IHaTHHﬁ MCTOA.




OIIK-1 Cmocoben pematb
3amaun PO eCcCUuOHATBHON

JEATEIbHOCTH Ha OCHOBE
HCII0JIb30BAHUSA

TEOPETUYECKUX u
IIPAKTUYECKUX OCHOB
€CTECTBEHHBIX u

TCXHUYCCKHUX HAYK, a4 TAKXKC
MAaTCMaTUYCCKOrO almapara

OIIK-1.7 Pemaer ypaBHEHHS,
OITMCHIBAIOIIHE OCHOBHBIE
¢buznyeckue IIPOLIECCHI, c

PUMEHEHHEM METO/IOB
JMHENHON anreOpbl u
MaTeMaTH4eCcKOro aHaIn3a

3HaeT

METOJIBI perieHus nudepeHIaIbHBIX
YPaBHEHHMI C pa3esiolMMU IEepPeMEHHBIMH,
OJHOPOJHBIX M  JIMHEHHBIX  OJHOPOAHBIX
ypaBHEHUU

METO/bl PpEIIECHUs JIMHEHHBIX HEOJHOPOAHBIX
muddepeHMaIbHbBIX  ypaBHEHHA  (METoA

BapualK MPOU3BOJIBHBIX MOCTOSHHBIX, METOJ
HEOoIpeIeIeHHBIX KO3 PULINEHTOB)

ymeer

peiarb 3a/1a4u ¢du3nveckoro u
reOMETPUUECKOr0 XapakTepa, NPUBOAALIME K
Qg depeHIranbHbBIM yPaBHEHUSM.

BJajeeT

NmeeT HaBbIKM (HA4YaJIbHOTO YPOBHS) pELICHUS
muddepeHITaTbHBIX ypaBHEHUH c
Pa3ACIAIOMMMU  TIEPEMEHHBIMU, OJIHOPOJIHBIX
ypaBHEHUH

Hmeer HaBbIKK (Ha4aJIbHOT'O YPOBHS) PELICHUS
JMHEWHBIX YpPaBHEHUI METOI0M bepHyum
Hmeer HaBbIKM (Ha4aJIbHOI'O YPOBHS) PELICHUS

JTMHEHHBIX HEOHOPOIHBIX
mudepeHIMATBHBIX YpaBHEHUH

Nmveer  HaBbIkM  (HAYaJIbHOTO  YPOBHS)
PUMEHEHUS METOJIOB BapHaliu
POM3BOJILHBIX HOCTOSIHHBIX, METO/IOM

HeoTpeaeNeHHBIX KOA((HUIINEHTOB

OIIK-1 Cnocoben pemarb
3aga4n  1podeccCHOHATBHON
JEATeNIbHOCTH Ha OCHOBE
UCIOJIb30BAHUS

TCOPECTUICCKUX u
MPAKTUYECKHX OCHOB
€CTCCTBCHHBIX u

TCXHUYCCKUX HAYK, a4 TAKXKC
MAaTE€MaTUYCCKOr O arrmapara

OIIK-1.8 OO6pabatsiBaeT
pacyeTHbIe u
OKCIICPUMCHTAJIbHBIC JaHHBIC

BEPOATHOCTHO-
CTaTUCTHYCCKHUMHU METOJaMH

3HaET
3HaeT OCHOBHBIC 3aKOHOMCPHOCTH n
COOTHOIICHMHA, MPUHIUIIBI TCOpHUn

BEPOSATHOCTEW M MAaTEMaTUYECKOW CTATUCTUKH,
OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEN
3HAeT 3aKOHBbl PACNpeAcieHUs] IUCKPETHBIX U
HENPEPBIBHBIX CIIy4allHbIX BEJIWYHMH, 3aKOH
OOJIBIINX YKCEN U €r0 IPUMEHEHHE

3HaeT LEHTPAIbHYIO NIPENIEIbHYIO TEOPEMY U €€
IPUMEHEHNE, BEPOATHOCTHBIE METOJIbI pacyeTra
HaJeKHOCTH

ymeer

Nmeer  HaBbIKM  (HAYaJIbHOTO  YPOBHS)
BEPOATHOCTHOIO M CTAaTUCTHYECKOTO AaHAIN3a
pacyeTHbIX M OKCIEPUMEHTAJIbHBIX JIaHHBIX,

MOJIYYEHHBIX ~ W3  OOIIEMHKEHEPHBIX U
CHeIUaIbHBIX JUCIHUIUIMH TPOo(eCcCHOHATbHON
HaIpaBJICHHOCTH

BJajieeT

Nmeer  HaBbIKM  (HAYaJIbHOTO  YPOBHS)
MEepBUYHON CTaTHUCTUYECKOU 00paboTku
OKCIIEPUMEHTANBHBIX JIaHHBIX, COCTABJICHUS

BapHalqMOHHOI'O psdaad, T'PYHOIIHPOBKU JaHHBIX,
HaXO0XACHUA YHCJIOBBIX XapaKTCPUCTHUK,
IIOCTPOCHUA TUCTOTPaMMBI, aHaJIn3a
TOJIYUYCHHBIX PC3YJIbTATOB




YK-2 CriocobeH omnpenemsiTh

Kpyr 3alad B  paMKax
MOCTABJICHHON  LEMM U
BBIOMpATh ONTHUMAJIbHBIE
CIOCOOBI  MX  PEILICHHMA,
UCXOs W3 JIEHCTBYIOIIUX
MPaBOBBIX HOPM,
HMEIOIINXCSI PECYpPCOB U
OTpaHUYCHUH

VYK-2.1 Omnpenenser nepedyeHb
3aja4 TS JIOCTHKEHHUS
MOCTaBJIICHHOH 1I€JIN

3HaeT
- OCHOBHBIC pa3aciibl BBICIIIEHT MaTeMaTHUKH JJIA
pCICHUS MOCTABJICHHBIX 3a1a4,

ymeeT
- opManIM30BaTh MOCTABICHHYIO 33124y,
- NPUMEHATh OCHOBHBIE MaTeMaTHUYECKHUE

METO/Ibl B PEIICHUH ITOCTAaBJICHHBIX 3a/1a4.
BJIAJIEET

MaTEeMaTUYeCKUM ammapaToM, IO3BOJISIOIINM
PEIINTh MOCTABJICHHBIC 3a/1a41

YK-2 CriocobeH orpenemsTh

VYK-2.3 TIlpemmaraer crnoco0 wu
CPEIICTBO  pEICHHS  3aJa4d
npohecCHOHATBLHOM

JeSATEIbHOCTH c yuéToM

PECYPCOB U OTPaHUYCHUI

3HaeT
-MaTeMaTHYECKUH ammapaT, MPUMEHIEMBIN IS
peLIeHHsI OCHOBHBIX MPO()ECCHOHABHBIX 33/1a4;
ymeet

- BBIOMpaTh CMoco0 pemeHHus IOCTaBICHHOM
3a71a4M C YIE€TOM PECYpPCOB U OTPaHHUCHHUN;
BJajieeT

- MaTeMaTHYEeCKUMHU
IIOCTABJICHHBIX 3a/1a4.

METOdaMU pEeLICHUA

Kpyr 3aJad B  paMKax
IIOCTABJICHHON  LEMUu U
BBIOMpATh ONTUMAaJbHbIE
CIOCOOBI  HMX  PEILICHHMA,
UCXOJs U3 JCHCTBYIOLIUX
MPaBOBBIX HOPM,
UMEIOLIUXCA PECYpPCOB U
OTpaHUYCHUHN

YK-2 Cnocoben onpenensiTh
Kpyr 3aJad B  paMKax
MOCTABJICHHON  LEMu U
BBIOHMpATh ONTUMAaJbHbIC
CIOCOOBI WX  PEIICHHS,
UCXOJs U3 JCHCTBYIOLIUX
MPaBOBBIX HOPM,
UMEIOLIUXCA PECYpPCOB U
OTpaHUYCHUHN

VK-2.4
MOCIe0BATEIHLHOCTh
(asiropuT™) pelieHus 3a1a4u

CocrasisieT

3HaeT
- QITOPUTMBI OCHOBHBIX METOJIOB PEIICHUS
ITOCTABJIEHHBIX MATEMATUYECKHUX 3a/aY;

yMeeT

- TPHUMEHATH AITOPUTMBI OCHOBHBIX METOIOB
pEelICHUST  TOCTABJICHHBIX  MaTEMaTHYCCKUX
3aJ]a4;

BJIAJIEET

- QITOpUTMAMH  PEIICHHS]  TOCTaBJICHHBIX

MAaTEMATUYCCKHUX 3a1a4.

3. Yka3anue MecTa AUCHHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMBbI
Jannas aucuuniauHa (Moxyib) BkItodeHa B biuok «Jlucumnnunel, Moaymn» b1.0.08 ocHoBHOI
npodeccuoHanbHOM obOpa3oBarenbHOi nporpamMmMel 08.03.01 CTpouTenbcTBO M OTHOCHTCSA K 00s3aTeNbHOM

yacTy yuyeOHOro IJIaHa.

Tpe6OBaHI/I$I K HpeZ[BapHTeHLHOﬁ NOATOTOBKE 06y11a101uer0051: O6y‘IaIOH_II/IMI/IC$I JOJIKHa OBITH OCBOCHA
nporpamMmma Mat€éMaTuku B COOTBETCTBUU C q)ellepaHI)HI)IM rocyaapCTBCHHbBIM O6p&30BaTCJ'IBHBIM CTaHJapTOM

cpetHero (IOJTHOT0) 00I1Iero 00pa3oBaHusl.
Ne Koxa u HanMeHOBaHME WHANKATOPA
[Tocnenyronye AUCIUTIITMHBI

/T JOCTHOKCHHS KOMIIETCHITUN
OIIK-6.1, OIIK-6.2, OIIK-6.3, OIIK
-6.4, OIIK-6.5, OIIK-6.6, OIIK-6.7,

1 [TIpoekTHas mpakTHKa OIIK-6.9, OIIK-6.10, OIIK-6.15,

OIIK-6.16, OIIK-8.3, TIK-1.1, ITK- 1.2,
I1K-1.3, I1K-1.5

4. O0beM IUCHUIIMHBI (MOAYJIA) B 3a4eTHBIX €IUHHIAX C YKA3aHHMEM KOJHYECTBA aKaJAeMHMUYeCKHX
YacoB, BbIIEJICHHBIX HA KOHTAKTHYI0 pPadoTy o0y4yawlmxcsi ¢ mpemnoaasareseM (10 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSAITEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
W3 Hux yacel Ha
. Bcero
Bun yueOHOU paboTh MPAKTUIECKYIO
4acoB 1 2 3
HOJATOTOBKY
KonTakTHas padora 192 64 64 64




Jlexmonneie 3auatus (JIek) 80 0 32 16 32
[pakTuueckue 3austus (Ip) 112 0 32 48 32
HMHuast KOHTaKTHas padoTa, B TOM YHCJIeE: 2,9 1,05 0,8 1,05
KOHCYJIbTAIIUH IO KyPCOBO# paboTe (IpoeKTy),
KOHT[})IOJ'ILHLIM pa6o¥£M (PT PI; o & 1.2 0.4 0.4 0.4
KOHTaKTHas paboTa Ha aTTeCTalluio (cada 3a4era,
3adeTa ¢ OIEHKOH; 3aIIiTa KypCOBOH pabOThI 1,2 0,4 0,4 0,4
(poekTa); caada KOHTPOJBHEIX padoT (PTP))
KOHTaKTHasi pab0Ta Ha aTTECTALUIO B CECCHIO 05 0,25 0.25
(KOHCYJIBTAIHS TIEpeT DK3aMEHOM U Claua
Yacel Ha KOHTPOJIb 57,5 26,75 4 26,75
CamocrositennbHasi padota (CP) 143,6 52,2 39,2 52,2
O0mas TPy10eMKOCTh THCIUILIMHBI (MOIYJIsT)
yacel:| 396 144 108 144
3a4eTHbIE eTUHUIBI: 11 4 3 4
5. Coaep:xxkanue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPHMPOBAaHHOe MO pa3jejaM (TeMaM) ¢ yKa3aHHeM
OTBEJICHHOI0 HA HUX KOJUYeCTBA aKaleMUYeCKNX YaCOB U BU0B Y4eOHbIX 3aHATUI
5.1. TemaTnueckuil njaaH JUCHUILUIMHBI (MOYJIsA)
KonrakTHas padora (1o yaeOHBIM
3aHITHSIM), Yac. Kon
o HHIHKATOP
a
Ne Pa3nensl IUCIUAIUTHHEL ‘E ek I3 P CP B:;ZO’ IOCTHIXKEHHU
8 W3 HUX Ha W3 HUX Ha W3 HUX Ha A
MpaKTu- MpaKkTU- MpaKkTU- KOMIICTCHIT
BCEro YECKYIO BCEro YECKYIO BCEro YECKYIO numn
moaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |l pa3znmen. Jluneitnas u
BEKTOpHas anredpa.
YK-2.1,
1.1. {JTuneiinas anreGpa. 1] 6 4 8 18 YK-2.3,
YK-2.4
YK-2.1,
1.2. |BexTopHas anrebpa. 11 2 4 4 10 YK-2.3,
YK-2.4
2. |2 paznen. Ananutnyeckas
TeOMETPUS.
AHanuThuyeckas TreoMeTpHsl Ha yR-21,
2.1. 1OCKOCTH 1 4 6 10 YK-2.3,
) YK-2.4
AHanuThueckas TeoMeTpHusl B yK-23,
2.2. HpOCTpaHCTBE 1| 4 2 4 10 VYK-2.4,
) YK-2.1
3. |3 pa3nen. BBenenue B aHanms.
VYK-2.1,
3.1. |®yskuu onHoM nepemenHoil. | 1 [ 4 6 6 16 YK-2.3,
VK-2.4
4. |4 paznen. AuddepenunaipHoe
ucuncieHne GyHKIUU OHON
IEPEMEHHO.
VYK-2.1,
4.1. (TIpousBoaHas QyHKIIUU. 1] 4 4 8 16 VK-23




VK-2.1,

4.2. |ITpunoxeHus mporu3BOIHOM. 4 10 22 YK-2.3,
VK-2.4
5. |5 paznen. yHKIMY HECKOJIBKUX
MIePEMEHHBIX.
DyHKIMHU HECKOJILKUX YK-2.1,
5.1 4 6,2 | 14,2 VK-2.3,
MePEMEHHBIX. VK-24
6. |6 paznen. MHas KoHTaKTHas
pabora - 1 cemectp.
VYK-2.1,
6.1. |Unas koHTakTHas padoTa. 0,8 VK-2.3,
VK-2.4
77 pazaen. Kontposs - 1 cemectp.
VYK-2.1,
7.1. |Dx3ameH. 27 VK-2.3,
VK-2.4
8. |8 pasnmen. MHTerpansHoe
HCYHUCIICHUE (QYHKIIUN OJTHOU
IIEPEMEHHOM.
YK-2.1,
8.1. |HeonpeneneHHbI HHTETPAI. 16 12 30 VK-2.3,
VK-2.4
YK-2.1,
8.2. |OnpeneneHHbIi HHTETPA. 8 4 16 VK-2.3,
VK-2.4
YK-2.1,
8.3. |HecoOcTBeHHBII HHTETPAI. 4 2 8 VK-2.3,
VK-2.4
9. 19 paznen. KomrmuiekcHble uncna.
9.1. |[KomIIeKkcHBIE YHCIa. 2 4 Sslflli-.zz.]é’
10 110 pazznen. AuddepenunanbHble
YpaBHCHHS.
YK-2.1,
101 JuddepeHnnansabie ypaBHEHUS 8 6 16 VK-2.3,
MIEPBOTO TTOPSIIKA. VK2 4
YK-2.1,
10.2. fﬁ(‘}’ﬁ;ﬁ?ouiai’;f‘e YpaBHCHHA 12 132| 29,2 | VK-2.3,
PAIKOB- VK-2.4
11. |11 paznen. MHas koHTakTHas
pabora - 2 cemecTp.
VK-2.1,
11.1.|1nas koHTaKTHAs padoTa. 0,8 VK-2.3,
VK-2.4
12. |12 paznen. Kontpons - 2
cemecTp.
VK-2.1,
12.1.|3auer. 4 YK-2.3,

YK-2.4




13. |13 paznmen. Psajgsr.
YK-2.1,
13.1.|Psnpl. 3| 8 8 12 28 YK-2.3,
YK-2.4
14. |14 paznen. Teopus
BEPOATHOCTEIA.
YK-2.1,
14.1. (Cnyuaitabie COOBITHS. 3 6 12 14 32 VYK-2.3,
YK-2.4
YK-2.1,
14.2.|CnyyaitHbie BEJIMYHHBI. 3] 12 6 12 30 YK-2.3,
YK-2.4
15. |15 paznen. Matemaruueckas
CTaTHCTHKA.
OJeMEeHTHI MaTeMaTHYECKOM YK-2.1,
15.1. - 3| 6 6 142 26,2 | YK-2.3,
' YK-2.4
16. |16 paznen. MHas koHTakTHas
pabota - 3 cemecTp.
YK-2.1,
16.1.|nas koHTaKTHAs paboTa. 3 0,8 YK-2.3,
YK-2.4
17. |17 paznen. Koutpons - 3
ceMecTp.
YK-2.1,
17.1.|9k3ameH. 3 27 YK-2.3,
YK-2.4
5.1. Jlekuuu
Ne | HaumenoBanue paszznena .
. HaumeHoBaHMe U KpaTKOE COEp)KaHNUE JEKLIUT
pasn U TEMBI JIEKIUI
Matpuus! u onpenennureny. CUCTEMbI TUHENHBIX YPABHEHUH.
Matpunbl 1 nedctBus Haa HUMU. Onpenenureny KBaJpaTHBIX MAaTpHIL.
. CpoiictBa ompenenurteneil. MuHOpsl W anreOpanydeckue JIOTOJHEHHUS.
1 Jluneiinas anreodpa. T 1 06 P C o
eopema Jlannmaca. OOpaTHast Mmatpuna. Panr marpuisl. CcTeMbl JIMHEHHBIX
YPaBHEHUI W METOAbl MX pemeHuss. Kpurepuil COBMECTHOCTH CHUCTEM
JINHEMHBIX YPaBHCHUH.
BeKTOopsI Ha INIOCKOCTH U B IPOCTPAHCTBE.
BekTopbl Ha IUIOCKOCTM M B IpOCTpaHCTBE. JIMHEWHBIE oOllepanuy Haj
2 BekropHas anrebpa. |BekTopamu, cBoiicTBa. CKalspHOE, BEKTOPHOE U CMEIIAHHOE MIPOM3BENECHHS
BEKTOPOB, CBOWCTBA. YCJIOBHS OPTOIOHAJIBHOCTH, KOJUIMHEAPHOCTH W
KOMILIAHAPHOCTH BEKTOPOB B KOOPJIMHATHON (hopMe.
IInockocTh ¥ psiMasi B IPOCTPAHCTBE.
VYpaBHeHHE IUIOCKOCTM B NPOCTpaHCTBe. B3aumHoe pacrnosnoxeHue
IUIOCKOCTEN B IPOCTPAHCTBE: YroJd MEXAY IIJIOCKOCTSAMHU, YCIOBUS
AHanuThueckas MapajulelbHOCT W MEPHEHAMKYISPHOCTH  IiockocTed. [Ipsmas B
4 TreOMeTpHsI B MPOCTPAHCTBE U CIOCOOBI €€ 3alaHus. YTon Mexay NnpsMbIMH. B3anmuoe
MIPOCTPAHCTBE. pacrosoKeHue NPSMO U IIIOCKOCTH B MPOCTPAHCTBE: YTOJI MEXAY NPSIMOH U
IJIOCKOCTBIO, YCJIOBUS NapajuIEIbHOCTH U NMEPNEHAUKYIISIPHOCTH NMPSMON U
wiockocTu. PaccrosiHue oT TOUKY 10 MpSAMOi.
OYHKLMH OJHOI [Ipenen u HenpepbIBHOCTH (DYHKIIUU OJJHOW MEPEMEHHO.
> IepEMEHHOI. [Tonatue u cnocoObl 3agaHus (PYHKIIMU, CBOUCTBA (DYHKIIHIA.




Knaccudukanuss snementapusix ¢yHkuuii. Ilpumenenune QyHkmii B
skoHoMUKe. [Ipemen uwcioBod mocnemoBarenbHOCTH. [lpenen QyHkIuu.
BbeckoneuHo Maiibie 1 GeCKOHEUHO OOoJbIIMe BeINYMHBI. OCHOBHBIE TEOPEMbI
0 Ipejenax, IPU3HaKK CYIIECTBOBAHUS Ipefesna. 3aMeyaTeabHbIe MPeIebl.
3amaua 0 HEMPEpPBHIBHOM HAYHMCICHUU MPOIEHTOB. CpaBHEHHE OCCKOHEYHO
M@JIbIX BEJWYMH. OKBHUBAJICHTHblE OECKOHEYHO Majble  (QYHKIMU.
HenpepbiBHOCTh (yHKIMH B Touke. TOYKM pa3peiBa (QYHKIUHM U HX
kiaccupukanus. OCHOBHbIE TEOPEMBI O HEITPEPBIBHBIX (DYHKLIUAX.

[IpousBoanas pyHKIUN.

[TpouzBoanas pynkuuu. Huddepenunan GyHKIum.

Omnpenenenue npousBoaHoN. Ee reoMerpuyeckuii M (U3HMYECKUN CMBICI.
OKOHOMHMYECKMM  CMBICII ~ IPOM3BOJHOW,  HUCIOJb30BAaHUE  MOHATUSA
pou3BoiHOM B 3KoHOMUKe. [IpaBuna nuddepenuposanus. [IponsBoaHbie
aneMeHTapHblX  (yHKiuA. [Ipow3BomHas  CIOXKHOH, oOpaTHOH
MapaMmeTpU4ECKU 3alaHHOM GyHKIHA. Jlorapupmuyaeckoe
middepennmpoBanue. Juddepennuan (yHKIHH, €ro TeOMETPHUYECKUI
cmbicn.  IlpomsBogubie u  auddepeHUHanbl  BBICHIMX  MOPSAIKOB.
HenpepsiBHOCTS 1 Ar(PepeHIPYEMOCTb.

[Ipunoxenus
IIPOU3BOJHOM.

Hcnonb30BaHue MpoOU3BOJHON IS UCCIETOBAHUS (YHKIIHA.

OcHoBHBIE TeOopeMbl JTUPPEPEHIINATHHOIO HCUUCICHUS: Teopembl Poius,
Jlarpanxa, Komm. IlpaBunmo Jlonurans. HWccnenoBanue ¢GyHKUIUNA TIpU
MOMOIIM  MPOU3BOJIHBIX. MOHOTOHHOCTh U  JIKCTPEMYMBI  (PYHKIUH.
HeoOxonuMble U JOCTATOYHBIE YCIOBHS SKCTpeMyMa. BBIMYKIIOCTh U TOUKH
nepernda. AcumnToTel rpaduka Gyaknuu. OOImas cxema HCCIeIOBAHUS
(GYHKIIUH ¥ TOCTpOeHHUsI rpaduka.

CDYHKHI/II/I HECKOJBKHX
NEPpEMCHHBIX.

YacTHble TPOU3BOHbIE, NOIHBIE TU(BdEepeHaIbl U UX MPHIIOKEHHS.
@OyHKIMM HECKOJIbKUX NMepeMeHHbIX. O0nacTh onpeneneHus. JIMHUM ypOBHSL.
IIpenen  QyHKOMM  HECKOJBKUX  MepeMeHHbIX. IIpousBojHble U
maddepernmansl  GYHKIUA HECKOJIBKUX IEPEeMEHHBIX. [ eomeTpuueckuit
CMBICJI YaCTHBIX POM3BOJIHBIX. [Ipon3BOIHAS CI0KHOM U HESIBHO 3aJlaHHOMN
(GYHKIIMM HECKOJIbKUX TepeMeHHbIX. HopManb u kacarenbHas MIIOCKOCTh K
noBepxHocTu. [Ipon3BogHas TO HampaBIEHUIO (QYHKIUH HECKOJIBKHUX
MEPEeMEHHbIX U rpagueHT. llpomsBogHble M aAu@depeHnnansl BBICHIINX
nopsAakoB. TeopeMa O paBeHCTBE CMEIIAHHBIX MPOM3BOAHBIX. DKCTPEMYM
(YHKIIMM HECKOJBKUX NepeMeHHbIX. Hanbosbiee 1 HauMeHblIee 3HaueHus
(GYHKIIMN HECKOJBbKMX IEPEMEHHBIX B 3aMKHYTOW 0O01acTH. VY CIOBHBIN
skcTpeMyM. Teopema Jlarpanxa.
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Heonpenenennsiii
WHTErpaJl.

IlepBooOpa3Hast U HeonpeAeNEHHbIH HHTETpal.

[lonsiTue  mepBooOpasHoit  ¢yHkuuu.  OmnpeneneHue U CBOWCTBA
HEOIPEJICIEHHOr0 HMHTerpana. TaOiauia HeonpeaeseHHbIX WHTErpajoB.
HNuterpupoBanue paznoxkeHueM. HWHTErpupoBaHHME METOAOM  3aMEHBI
NIEPEMEHHOM. WHTerpupoBanne 1o YaCTSAM. WnTerpuposanue
TPUTOHOMETPUYECKUX GyHKIUH. WNHTrerpupoBanne  panuOHAIBHBIX
anreOpandyeckux (GyHkuid. MIHTErprpoBaHne HEKOTOPHIX UPPALIMOHATIBHBIX
anredpanveckux QyHKIUH.
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OnpeneneHHbIN
MHTErpall.

OnpeneneHHblil MHTErpail v €ro NPpUJI0KEHNUS.

[TonsiTHe onpeneneHHOro HHTErpaa, ero reOMETPUYECKHUI U SKOHOMHYECKUN
cmbicia. CBolcTBa OINpEAENEHHOrO0 HWHTerpana. Teopema o0 cpelHeEM
3naueHuu. Teopema bappoy u ee cneacrsue. ®opmyna HeroTona- JleiiOHuna.
I'eomeTprueckue NpuIoKeHus ONpeAeIEHHOTO HHTErpaIa.
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HecoOcTBeHHBIN
WHTETpall.

Hecob6cTBeHHBIN HHTErpaJl.
HecoOcTBenHblii uHTErpan, ompezelneHue, BbluuciaeHue. VccnenoBanue
CXOJIMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB IIEPBOI'O U BTOPOT'O poJia.
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KommiiekcHbie uuncia.

KommiiekcHbie uuncia.




Omnpenenenre KOMIUIEKCHBIX dncen. Anredpandeckasi (hopMa KOMILIEKCHOTO
yucna. Tpuronomerpudeckas (Gopma KOMIUIEKCHOrO uucia. JlecTBus Haj
KOMIIJICKCHBIMHA YUCJIaMU.
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Huddepennmanpapie
YpaBHEHUS TIEPBOTO
HOpSIZIKA.

OcHoBHbIE BU/IbI TU(GepeHINATBHBIX YPAaBHEHUH IEPBOTO MOPSIKA.
OcHOBHbIE  TOHSATHS  TEOPUU  OOBIKHOBEHHBIX  JU(pdepeHIaTbHBIX
ypaBHeHMU. 3amaun, npuBoaAue K auddepeHnnanbHbIM ypaBHEHUSM.
OObmee u yactHoe pemieHue audhepeHInaTbHOro ypaBHeHHs. Teopema
CYLUIECTBOBAaHMSI M €QUHCTBEHHOCTM  pemeHuss  3agaun  Komm.
Huddepenunanbiable  ypaBHEHHS C pa3JeSIIOIIMMHUCS EPEMEHHBIMH.
Onnoponusie muddepeHranIbHble YpaBHEHHUS U YPAaBHEHHSI, IPUBOJISIINE K
HuM. Jlunelineie nuddepeHuanpabie ypaBHeHUs. Y paBHeHue beprymim.
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Huddepennmanbabie
YPaBHEHUS BBICIIIUX
HOPSIJIKOB.

Hexoropsie Buabl quddepeHuaabHbIX ypaBHEHUS BBICIINX ITOPSAKOB.

OOmme moHATUA O U(QEepeHINATBHBIX YpPaBHEHHUAX BTOPOTO IOPSJIKA.
3agaya Komm. [luddepeHunanbiple ypaBHEHHsS BBICIINX —IOPSIKOB,
JOMyCKAIOIMe TMOHIKEeHHe nopsaka. JluneitHesle nuddepeHnuanpHbe
yYpaBHEHHUS BTOpPOTO TMOpsAKa, CBOHCTBa HX pemeHuil. OmHOPOAHBIE
TUHEWHBIe  auQQepeHnnaIbHbple  YpaBHEHHS ~ BTOPOro  Hopsiika ¢
NOCTOSHHBIMA KO3 duimeHTaMu.  XapakTepUCTHUECKOE  ypaBHEHHE.
Crpykrypa  o00miero peumeHuss OJHOPOJAHOIO U HEOJHOPOAHOIO
muddepeHManbHOTO  ypaBHEHHsl — BTOporo  mopsiaka.  JluHeiHoe
HeomHOpoAHOE MU (dEepeHIMATFHOe  YpaBHEHHE €  MOCTOSHHBIMH
K03 dUIMeHTaMl W CHeUMalbHOM MpaBoW dYacThio. MeTon Bapuanuu
MPOU3BOJILHBIX MOCTOSTHHBIX. CHUCTEMBI () epeHInaIbHbIX YPABHEHUH.
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Psanrr.

UYucnosslie psiibl. CTEIEHHbBIE PSIBL.

YucnoBol psl, €ro cxoauMmMocTb, cymma. CBOWCTBAa CXOAAIIUXCSA PSAIOB.
HeoOxomuMelii Mpu3HaK CXOAUMOCTH. J{0CTaTOYHbBIC MPU3HAKH CXOTUMOCTH
pPSAIOB C TOJNOXKUTEIbHBIM YI€HAMHU: (TMPU3HAKH CpPaBHEHUA, TPU3HAK
JHamnambepa, unTerpanbubiii npusHak Komm). 3Hakodepenyrommecs: psiibl.
[Mpuznak JlelOHuIa a7 3HAKOYEpPEAYIOUIMXCA PSIOB. AOCONMIOTHAs H
yclloBHasi cxoauMmocTh. [IpuOnmkeHHOe BBIUMCIEHHE CyMMBI psja,
pa3nuyHbIe CIOCOOBI OLIEHKM ocTaTka psna. CtemeHHble psjubpl. Teopema
AbGena. HWHrepBasl CXOIMMOCTH CTENEHHOTO psijia, CBOMCTBA CYMMBbI
CTeNeHHoro psjaa. TeopemMa O €IMHCTBEHHOCTH pa3ioXeHus (yHKIMHU B
creneHHou psn. Panel Teitnopa n Maknopena. Heo6xoaumoe 1 1ocrarouHoe
yciaoBHE cXoauMocTH psafga Teislopa K mopoxaarouied  (QyHKIMH.
Octarounsiii uneH ¢opmynsl Telnopa B ¢dopme Jlarpanka. Pasznoxenue
OCHOBHBIX AJIEMEHTApHbBIX QYHKUUH B psia MakiaopeHa.
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CrnyuaitHbie COOBITHS.

OCHOBHBIE NIOHATHUS TEOPUH BEPOSITHOCTEN.

DOneMeHTbl KOMOWHATOPUKM: pa3MEIICHUs, IepecTaHOBKH, COYETaHUS.
[Tonatue ciay4ailHOro CoOOBITUS, BHIBI COOBITMH. Anredpa COOBITHIA.
Kiaccuueckoe ompeneneHue BepOATHOCTH. YacTora W BEpOSATHOCTB
nosiBIIEHUsI cOObITH. ['eomeTprueckoe onpeaesieHue BeposiTHOCTU. Teopema
CJIIOKEHUS BEPOSITHOCTEW. YCIOBHAs BEPOSTHOCTb, TEOPEMA YMHOKEHHS
BeposiTHocTei. dopmyna monHOW BeposTHOCTH U (opmynsl  baiieca.
[ToBTOpHBIE UcnibITanus. Popmyna beprymiu. AcumnroTuueckue GoOpMyIbl:
teopema [lyaccona, JlokanbHas u MHTErpanbHas Teopemsl Jlamaca.

21

CiyyaliHbl€ BEJIMYUHBI.

XapaKTEpUCTUKHU CITYYANHBIX BEIUYUH.

IlonsATHE Ciy4allHOM BEJMYMHBI. J[UCKpETHBIE W HENpPEPBIBHBIE CIIy4allHBIC
BennuuHbl. Psan  pacnpenenenuss  cnydailHOM — BenMunHBL.  DyHKIMSA
pacmpeneiieHds  cily4anHou — BenuuuHbl.  [DoTHOCTH — pacmpeneneHus
BEPOATHOCTEN. UMCIIOBBIE XapaKTEPUCTUKH CIIy4allHOM BeIWYWHBI. Buabl
pacripeieieHus CIy4aiHbIX BeIUYHH: OMHOMHAIBLHOE




pacripefielieHue,  TeOMETPUYECKOe  pacmpereNieHHe,  paclpeesieHue
[Tyaccona, paBHOMEpHOE pacIpeelieHHe, MoKa3aTeIbHOe paclpeeieHue,
HOpMabHOE pacmpenaencHue. PacrpenenceHus, CBsI3aHHBIE C HOPMAJIbHBIM
pacripeneneHueM. 3akoH OonbImx guced. [IpenenbHbIe TEOpEMBI.
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DIIEMEHTHI
MaTeMaTUUECKOH
CTATUCTHUKMH.

3agaun MaTeMaTHYeCKON CTaTUCTHKH.

OcHOBHBIE ~ 3aJaud  MaTeMaTuyeckoil  cratuctuku.  ['eHepanbHas
COBOKYNMHOCTb. BpiObopka. Bapuanuonusiii psia. Beibopounas ¢yHKus
pacripeiesieHusl. Bri6opounsie YHCIIOBbIE XapaKTePUCTUKH.
I'pynnupoBanHelii BapuanMOHHBIM psfa. ['ucrorpamma. IHTepBasbHBIE
OLIEHKU. JloBepUTENnbHBI HHTEpBaN MJIi MAaTEMaTUYECKOIO OXHJAHHS.
[TpoBepka  cratuctuueckux  rumore3. Koppemsauusa.  Koadduument
koppensauu. Perpeccus. BeibopouHble TMHENHHbIE YpaBHEHUS PETPECCHU.

5.2. [IpakTueckue 3aHsATUs

Ne
pasn

HaumenoBanue paznena
Y TEMBbI IPAKTUYECKUX
3aHATUN

HaumenoBanue u COACPIKAHUEC NTPAKTUICCKUX 3aHATHH

Jluneiinas anreOpa.

[HevictBust Hag MatpuniaMu. MeToibl pelieHusl CUCTEM JIMHEUHBIX YPaBHEHUI.
Apudmerndeckue OEUCTBUS HAJ MaTpPULIAMU: CJIOXKEHUE, BBIYMTAHHE,
YMHOXEHHE Ha YUCII0, yMHOXKeHHe MaTpull. CriocoObl BEIYKCICHHS 00paTHON
MaTpuilbl. Pemenune cucreM IMHEHHBIX yYpaBHEHUH 1o ¢opmynam Kpamepa,
METOJIOM 00paTHO MaTpullbl, MeToaoM ["aycca.

Bekropnast anre6pa.

Bexkropsl, onepanny HaJl BEKTOpaMH.

JIuneiinble onepanuy HaJl BEKTOpaMu. BelunciieHne cKajsipHOro, BEKTOPHOTO
U CMEILAHHOTO MPOU3BEICHUI BEKTOPOB B KOOPAMHATHON (opme. YciioBus
OpPTOTrOHAJILHOCTH, KOJUIMHEAPHOCTH ¥ KOMIUIAHAPHOCTU BEKTOPOB.

AHanmuTnyeckas
re€OMETpHs Ha MIIOCKOCTH.

YpaBHEHUE JIMHUU HA TIJIOCKOCTH.

JexaproBa cucrteMa KOOpPAMHAT HA IUIOCKOCTU. PaccrosiHue Mexay AByMs
TOYKaMH, JI€JIEHUE OTpe3Ka B 3aJaHHOM COOTHOLIEHWHU. Buasl ypaBHEHHI
IPSAMOM HA IIJIOCKOCTH. YCJIOBHS MAPAJUICIBHOCTU U MEPIEHIUKYIAPHOCTH
IpsAMBIX. PaccTostHUE OT TOUKM 10 TPsAMOiL. JIMHMM BTOPOTO NOPsIIKA: SJUIMIIC,
runepooa, napaboia.

AHanmuTryeckas
r€OMETpHs B
MPOCTPAHCTBE.

II;mockocTh U IpsiMast B IPOCTPAHCTBE.

VYpaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE. YTOJI MEXAY IUIOCKOCTSIMH.
PaccrostHue OT TOYKM [0 TUIOCKOCTH. Buabl ypaBHEHHMU MNOpsIMOM B
MpOCTpaHCTBE. B3auMHOE pacmoio)KeHWEe TNPSMOA M IIJIOCKOCTH B
IIPOCTPAHCTBE.

OyHKIUN ONHOU
IIEPEMEHHOM.

[Tpenen pynkuuu.

PackppiTHEe pa3NIMYHBIX BUIOB HEONPENCICHHOCTEH TPH BBIYMCICHUHN
npezenoB. 3aMevareibHble Mpenenbl. Vcnonb30BaHME HKBUBAIEHTHBIX
0ECKOHEUHO MaJIBIX ISl BBIYHCIICHHS TTPEIEIIOB.

[TpousBoaHas GyHKIUH.

[TpousBoaHas GyHKIUH.

[TpaBuna nuddepennupoBanus, TabiauIa MTPOU3BOAHBIX. [Ipon3BojHbIe
snemMeHTapHbiXx  ¢yHKIMHA. [lpousBogHas  cimokHOM, oOpaTHON W
napaMeTpUYecKy 331aHHON (QYHKIMNA. Y paBHEHHE KacaTelbHON U HOpMaJi K
KPHBOM.

[Ipunoxxenus
IIPOU3BOJHOM.

Hcnonb3oBaHue MpOU3BOAHOM AJIsl BBIYUCIEHHS NPENIEIOB U UCCIEI0BaHUS
byHKUINH.

PackpbITHe pa3iauuyHBIX BHIOB HEOIPEIECIEHHOCTEH C MCIIOJIb30BaHHEM
npaBuia Jlonurans. VccnenoBanue (GyHKIMHA IpU MOMOIIM MPOU3BOIHBIX.
MOHOTOHHOCTb U 3KcTpeMyMbl pyHkunu. Heobxoaumsie u




JOCTaTOYHBIE YCIOBUA SKCTpeMyMa. BrimykinocTs u Touku neperuda. O6mas
cXxema HcclieIoBaHus (PYHKITMU U TIOCTpOCSHUS Tpaduka.

@DYHKIMY HECKOIBKUX
IIEPEMEHHBIX.

YacTHble IPOU3BOHBIE, TOTHBIE MU (HEpEeHIINATBI U UX TPHIIOKEHHSL.
YacTHble MPON3BOIHBIE (DYHKIMN HECKOJBKHX NMepeMeHHbIX. [Ipom3BoaHas
10 HANPABJICHUIO U TpajueHT. [[pon3BoIHbIE BEICIINX TOPSIKOB. DKCTPEMYM
GbyHKIMM ABYX TepeMeHHbIX. HamOonbinee W HauMeHbIIee 3HAYCHUS
(GyHKIMU IBYX NIEPEMEHHBIX B 3aMKHYTOM 00JaCTH.
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Heonpenenennsriit
UHTETpall.

Meroasl UHTErPUPOBAHHUS.

Tabnuua HeompeaeneHHbIX HHTErpanoB. VMHTErpupoBaHHE Ppa3IOKEHHUEM.
WNHTterpupoBanne MeETOAOM 3aMEHbl IEpeMEHHOW. MHTerpupoBaHue 110
yacTsaM. HTerpupoBanue TpUroHoMeTpuueckux GyHkuui. MinrerpupoBanue
panMoHaNbHBIX anreOpanveckux ¢GyHKuuid. VHTErpupoBaHME HEKOTOPHIX
UppalMOHAIIBHBIX alredpanyeckux (QyHKIMH.
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OrnpeneneHHbIi
UHTETpal.

Brruncnenue onpeieneHHOro HHTerpaia.

®opmyna Herorona-Jleitbauma. 3amMeHa mepeMeHHOW ©  (opMyia
UHTErpUPOBAaHUs 110 YacTSIM B OIPEIEICHHOM HHTerpajie. Bpluucienue
Ionaied Tiockux (GUryp, JUIMH AYT, OOBEMOB TeJ BpallleHus U IJIomaaen
ITOBEPXHOCTEH BpaLICHUSI.
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HecoOcTBeHHBIM
UHTErpal.

HecoOcTBeHHBIC HHTETPANTBI TIEPBOTO M BTOPOTO POJIA.
HccnenoBanmne cxoAUMOCTH HECOOCTBEHHBIX MHTEIPAIOB MIEPBOTO U BTOPOTO
pona.
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Huddepennmanbpabie
YpaBHEHHUS TIEPBOTO
HOpSIJIKA.

Mertoap! pemenus 1udGepeHIHaTbHbIX YPaBHEHHA IEPBOTO MOPSIKA.
Juddepenunanbable ypaBHEHUS € pa3essolUMucs nepeMeHHsiMu. O61ee
1 yacTHoe pemenne auddepeHnnansaoro ypaBHenus. Juddepennunanbabe
ypaBHEeHUs B MONHbIX auddepennuanax. OnHopoausie tuddepeHnanbHbe
YpaBHCHUA W YpPaBHCHUSA, MPHUBOAAIIMUC K HHUM. Pemenne nmHEHHBIX
muddepeHranbHbIX ypaBHEeHUH MeToioM bepryu u meronom Jlarpanxka.
VYpaBHeHnue beprymn.
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Huddepenunanpabie
YPaBHEHHS BBICIINX
MOPSIKOB.

Mertoab! pemeHust mudGepeHIaIbHbIX YpaBHEHHH BTOPOTO TOPSIIKA.
JuddepeHunanbHple  ypaBHEHHs  BTOPOrO  MOpsAKa,  JOMYyCKArolue
MoHWXkeHue mopsaka. OpHopoaHble JuHEWHble auddepeHnnanTbHbIe
yYpaBHEHMs C TOCTOSHHBIMH Kod(pduuueHtamu. JInuHeiiHOe HEOIHOPOIHOE
muddepeHInaIbHOe ypaBHEHUE C MOCTOSHHBIMM KO3 (dULIUEHTaMH U
CleluanbHOM mpaBod  dYacTelo. Meron  BapHallMd — MPOU3BOJIBHBIX
MTOCTOSTHHBIX.
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Psanwr.

UYucnosslie psiibl. CTETIEHHBIE PSIBL.

Yucnossle pAOBL JHocraTouHsle IIPU3HAKU CXOAUMOCTH
3HAKOIOJIOXKUTENBHBIX psAAOB. CXOOUMOCTh 3HAKONEPEMEHHBIX PSJIOB.
DYHKIMOHAIBHBIE PAJIBL.
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CrnyuaitHbie COOBITHS.

BeposiTHOCTB ci1y4aiiHOTO COOBITHSI.

OneMeHThl KOMOWHATOPUKM: pa3MEIICHUs, IepecTaHOBKH, COYETaHUS.
BepositHoCTh cimywaiiHOro coObiTusi. Teopembl CIIOKEHHS U YMHOXKEHUS
BEPOSITHOCTEN. YCia0BHasA BEpOATHOCTh. Dopmyiia MOJHOM BEPOATHOCTH U
¢opmynbr  baiieca. IloBropueie wucnbiTanus. @Popmyna  beprysm.
Acumnrornueckue GopMyIib.
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CrnyualiHble BETUYHHEI.

XapaKTepUCTUKU CIIy4alHBIX BEJIUYHH.
JluckperHas ciydaiiHas BennuumHa. HemnpepeiBHas ciydaiiHas BeJIWYWHA.
HopmainbsHoe pacnpenenenue.
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DJ1eMEHTHI
MaTeMaTUYECKOM

O6paboTKa CTaTUCTUYECKHUX JAHHBIX.
[TepBuuHas ctaTrcTUueckas 00paboTKa IKCIEPUMEHTAIBHBIX JTaHHBIX.




CTaTUCTHUKH.

HaxosaeHue 4nciaoBbIX XapakTEPUCTUK. AHAIN3 MOITYYEHHBIX PE3Y/IbTaTOB.
Onenka cooTBeTCTBHA 3aKoHa pacnpenencHus. Kpurepuu cornacus
ITupcona, Kommoroposa. ToueuHble OLEHKH IapaMeTpPOB pPACIpEAEICHUS.
NHtepBanbHble  OLEHKA  TapaMeTpoB  pacmopeaeneHus. [loctpoenue
PErpECCHOHHOM MpsAMOW IO CIPYIIIMPOBAaHHBIM JaHHBIM. IIpoBepka
3HAYUMOCTHU K03 (PULIMEHTa KOPPETALMH.

5.3. CamocTosiTenpHas paboTa o

OyJaromuxcs

No | HaumeHnoBanue pasjaena o
ConeprxaHue caMOCTOSTEILHOW PabOThI
pas3n| JAMCLHUIUIMHBI U TEMBI
1 et 5 HevictBusa Haa MaTpuaMu. PenieHre cUCTeM JTMHEWHBIX YPaBHEHUM.
WHelHas anreopa.
P N3yuyenue marepuana, peiieHue 3a1ad.
) B 5 Pemenue 3a1a4 BEKTOPHOU anreOpel.
CKTOpHAA aIreOPd. | piavyenne MaTeprala, peleHne 3a1ad.
Pemienue 3a1au reoMeTpun Ha MIIOCKOCTH.
AHanuTnyeckas
3 N3yuenue marepuana, perieHue 3aaad.
reOMETpUsl Ha TUIOCKOCTH.
AHanuTuyeckas Pewenue 3a1ay Ha MIIOCKOCTh U MPSIMYIO B IPOCTPAHCTBE.
4 TeOMeTpHsI B W3ydeHue maTepuaia, pelieHue 3aaau.
MIPOCTPAHCTBE.
5 DYHKIUH OJHOM Beruuncienre npenenoB GyHKIUHI.
HIEPEMEHHOIA. N3ydenune marepuaiia, pelieHue 3a1ad.
HuddepenurpoBanue CIOXKHBIX, HESBHBIX M MapaMETPUYECKH 3a/laHHBIX
6 | IIpoussomnas Gpynkumu. |QYHKIMA.
N3yuenue marepuana, perieHue 3aaad.
Hccnenoanue GpyHKMii U mocTpoeHue rpaduKoB.
IIpunoxenus
7 - N3yuenue marepuana, perieHue 3aaad.
MIPOU3BOJHOM.
8 DyHKINY HECKOIBKHUX Huddepennrpoanre GyHKINI HECKOIBKUX IEPEMEHHBIX.
HIEPEMEHHBIX. N3yuenue marepuana, perieHue 3aaad.
1 HeonpeeneHHbIi Brruucnenue HeonpeaeaeHHbIX HHTETPAJIOB.
UHTErpall. N3yuenue marepuana, perieHue 3aaad.
. Brruucnenue miomaaei miockux Guryp, JJIMH 1yT, 00bEMOB TEJ BpPaIllCHHUS.
OmnpeneneHHbIi
12 N3yuenue marepuana, perieHue 3aaad.
MHTETpall.
13 HecoOcTBeHHBIIH Hecob6cTBeHHbBIE MHTETPATIBI IEPBOTO U BTOPOTO poja.
UHTErpall. N3yuenue marepuana, perieHue 3aaad.
1|k KommiekcHbie uncna.
MILJIEKCHBIE YHCIIA.
OMILTICKCHBIC HHCIIa N3ydenune marepualia, pemieHue 3aaay.
Huddepernmansapie  |Pemenue nuddepeHnnanbHbIX YpaBHEHUN IEPBOTO MOPSIKA.
15 ypaBHeHus niepBoro  |M3yuenue matepuana, pemeHue 3aaay.
MOPsI/IKA.
Juddepennmansasie  |Pemenue nuddepeHnnanbHbIX YpaBHEHHUS BTOPOTO MOPSIKA.
16 ypaBHeHus Beiciiux  |M3ydyeHue maTepuaia, pelieHue 3aaau.
TTOPSIIKOB.
Paner.
19 Psnpl.
N3ydenune marepuaia, penieHue 3aaad.
20 | . 5 Brruucnenue BeposTHOCTEH CIydaifHbIX COOBITHA.
JlyHarHBIC COOBITHA. 1173y yenpe MaTepuana, pemeHne 3a1ad.
. OnpeneneHne  3akOHAa  pacOpelefieHuss U BBIYMCICHHE  UYHCIOBBIX
21 | CnydvaiiHbIe BEIMYUHBI.

XapaKTEPHUCTHUK CJ'Iy‘I&ﬁHBIX BCJIMYHH.




N3ydyenune Matepuana, peieHue 3aaad.

DIIEMEHTHI O6paboTKa CTaTUCTUYECKHUX JAHHBIX.
22 MaTeMaTH4eCcKOi N3ydyenne matepuana, BHIIOJHEHUE UHINBUYaIbHOTO 3a/1aHUS.
CTaTUCTHUKH.

6. MeToanuyecKue MaTepuaJbl 1Jis CaMOCTOSITEIbHOI pQGOTLI oﬁyqamumxcﬁ no JTUCHUIIJIMHE (MO)Iy.TIlO)

IIporpamMmmMoil TUCUMIUIMHBI IIPEAYCMOTPEHO IIPOBEACHUE JICKIMOHHBIX 3aHATUM, HA KOTOPBIX HAETCS
OCHOBHOM CHCTEMAaTU3UpPOBAaHHBIH MaTepuall, MPAKTUYECKUX 3aHATUM, IpeAIoyiaraloliux 3aKperieHue
M3Yy4EHHOro MaTepuasa U (GopMupoBaHHE y OOydarOUIMXCS HEOOXOAMMBIX 3HAHMM, YMEHHUH U HaBBIKOB, U
caMmocTosiTeNbHast paboTa 00yJaroImUXCs.

B 00bEM camocTOATEIbHOM PaOOThI 110 JUCLUIUIMHE BKIKOYACTCSL:

- U3y4YEHHE TEOPETUUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLUILIINHBL,

- IOATOTOBKA K MPAKTUYECKUM 3aHATUAM;

- peleHne NHANBUIYAIbHBIX 3a/IaHU KOHTPOJIBHON pabOThI IO TEMaM, H3y4aeMbIM B CEMECTPE;

- IOATOTOBKA K 3a4€Ty;

- IOATOTOBKA K 3K3aMEHY.

[Ipy moAroTroBke K MPAKTHUECKUM 3aHATHSAM B paMKaxX CaMOCTOATENbHON pPabOThl MO H3YyYEHHIO
JTUCHIUTUIAHBI 00y4JaromuMcsi HE0OX0IMMO:

- TIOBTOPUTbH 3aKOHCIEKTUPOBAHHBIM HA JICKIIMOHHOM 3aHSATUU MaTEpHal U JONOJHUTH €ro C y4ETOM
PEKOMEHI0BaHHOM 110 TaHHOM TEME JINTEPATYPHI;

- IpPU CaMOCTOSTEIIBHOM M3yYEHUM TEOPETUYECKOM TEMBI CHAEJaTh KOHCIIEKT, HCIOJb3Yys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJJaHKs] B PAMKaxX U3y4aeMOU TEMBI;

- BBIIIOJIHUTH UH/IMBUTyaJIbHBIE 3aJJaHUSI KOHTPOJIbHOM pabOThl B paMKax U3y4aeMOU TEMBI;

- IOATOTOBUTHCS K ITPOMEKYTOUHOM aTTECTALIUH.

Y4eOHBIM IUTAaHOM TPEAYCMOTPEHBI KOHTPOJBbHBIE paboTel B 1, 2 m 3 cemecTpe, BKIIOYAIOIINE
WHIVBUAYAJIBHBIE 3a1aHUSI 110 BCEM TEMaM AMCLUILIMHBL, U3y4a€MbIM B CEMECTPE.

KypcoBbie npoekTsl (padoThl) yueOHBIM IUIAHOM HE MTPELYCMOTPEHBI.

7. OueHo4HbIe MaTepHAJbl JJsi NMPOBEJCHUS] TEKYIIEr0o KOHTPOJSI YCINEBAEMOCTH M NPOMEKYTOYHOM
arTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIMI ¢ yKa3aHUEM 3TaIloOB UX (YOPMHUPOBAHMS B POLIECCE OCBOCHUS AUCIMITIINHBI

Kox n HaumenoBanue
Ne KonTponupyembie paziesnsbl AUCIUITITUHBI . Bun onienovynoro
i (Mozy7) WHANKATOpPa KOHTPOIUPYEMO cpejicTBa
KOMITETCHITHH
NuauBunyanbHbIe
1 [/Iuneiinas anrebpa. VK-2.1, YK-2.3, VK-2.4 3aJjaHusT  KOHTPOJIBHOM
pabotsl Nel 1o Teme.
NuauBunyanbHbIe
2 |BexTopHnas anrebpa. VK-2.1, YK-2.3, VK-2.4  [3amanuss ~ KOHTPOJBHOM
pabotsl Nel 1o Teme.
WNHnuBunyansHble
3 |AHanuTuyeckas reoMeTpHsl Ha MIIOCKOCTH. VK-2.1, VK-2.3, VK-2.4  [3aganuss ~ KOHTPOJIbHOM
pabotsl Nel 110 Teme.
WNHnuBunyansHble
4 |Ananutuyeckas TeOMETPHUS B IPOCTPAHCTBE. VK-2.3, YK-2.4, VK-2.1 3a/laHusl  KOHTPOJIbHOM
pabotsl Nel 110 Teme.
NunuBuayanbHbie
5 |®yHKUMM OJTHON MEPEMEHHOM. VK-2.1, VK-2.3, VK-2.4  [3aganuss ~ KOHTPOJIbHOM
pabotsl Nel 110 Teme.
NunuBuayanbHbie
6 |[IpousBogHast PyHKIHH. YK-2.1, YK-2.3 3aJlaHusl  KOHTPOJIBHOMN
pa6oTel Nel o Teme.




NupuBunyanbHble

7 |IlpunosxeHust mpOU3BOIHOM. VK-2.1, YK-2.3, VYK-2.4 3aaHus KOHTPOJIbHOU
paboTsl Nel o Teme.
NupuBunyanbHble

8 |DyHKIMM HECKOJBKUX MEPEMEHHBIX. VK-2.1, YK-2.3, VYK-2.4 3aaHus KOHTPOJIbHOU
pabotsl Nel mo teme.

9 |Wnas koHTakTHas paboTa. YK-2.1, YK-2.3, YK-2.4

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

11 [HeomnpeneneHHbIl HHTETPAI. VK-2.1, VK-2.3, YK-2.4  |3amanust ~ KOHTpPOJIbHOMU
pabotsl Ne2 1Mo Teme.
NHnuBuayanbHbIC

12 |OnpenencHHBIA HHTETPAIL. VK-2.1, YK-2.3, YK-2.4 3alaHusl  KOHTPOJIBHOMN
padoTtsl No2 110 Teme.
NHnuBuayanpHbIC

13 |HecoOcTBeHHBII HHTErpaI. VK-2.1, YK-2.3, YK-2.4 3alaHusl  KOHTPOJIBHOMN
pabotel Ne 2 110 Teme.

14 |KoMmmiekCcHBIEC YHCIIA. VK-2.1, YK-2.3 Tecr.
NuauBunyanbHble

15 AuddepenimancHbie  ypaHeHHA  NIEPBOTO VK-2.1, YK-2.3, YK-2.4 3aJlaHAsl  KOHTPOJIbHOM

TOPSIIKA.

paboThl Ne2 110 TeME.
NuauBunyanbHble

16 AuddepenimancHbie  ypaBHCHHS  BHICUINX VK-2.1, YK-2.3, YK-2.4 3aJlaHisl  KOHTPOJIbHOM

TIOPSITKOB.

paboThl Ne2 110 TeME.

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

18 (3auer. VK-2.1, YK-2.3, VK-2.4
NunuBuayanbHbie

19 |Psansl. VK-2.1, YK-2.3, YK-2.4 3alaHdsl  KOHTPOJIBHOM
pabotsl Ne2 1mo Teme.
NunuBuayanbHbie

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

21 |CrnydvaiiHble BETMIMHBI. VK-2.1, YK-2.3, VK-2.4 3aJIaHusl  KOHTPOJIbHOM
pabotsl Ne3 mo Teme.
NuauBunyanbHbIe

22 |DiemeHTB MATEMAaTHYECKON CTATUCTUKH. VK-2.1, YK-2.3, VK-2.4 3aJlaHusl  KOHTPOJIbHOM
paboThl Ne3 1o TeMe.

23 |Has koHTakTHas padoTa. VK-2.1, YK-2.3, VK-2.4

24 |Dx3amMeH. VK-2.1, VK-2.3, VK-2.4

7.2. TunoBbIe KOHTPOJIHHBIC 3a/IaHHSI WJIM WHBIE MaTepPUaIbl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOMMBIE
JUTSL OTICHKH 3HAHUIM, YMEHHUH U HABBIKOB | (MJIH) OMBITa MPO(EeCCHOHANBHON IEATENBHOCTH, XapaKTePU3YIOIIHNX
sTansl HOPMUPOBAHUS KOMIIETCHIIUN B IIPOLIECCE OCBOECHUS TUCIMITINHEI




JUIS TIPOBEPKH CHOPMHUPOBAHHOCTH HHAMKATOopa moctrxkeHus kommerenuuu OIIK-1.6, OIIK-1.7,
OIIK-1.8, YK-2.1, YK-2.3, YK-2.4

WuauBuayanbHble  3aaHds  KOHTPOJIBHBIX — pabOT  pa3MelleHbl B Kypce Moodle:
https://moodle.spbgasu.ru/kadenpa mareMaTiKu

NunuBuayanpHble 3aaHUs KOHTPOJABHOM paborel Ne 1 1o Temam pa3MmemnieHsl Mo  aapecy
https://moodle.spbgasu.ru/kadenpa mareMaTHKu

WuauBuayanbHble 33JaHus KOHTPOJbHOM paboTel Noe 2 mo TeMaM pa3MelleHbl M0  ajapecy
https://moodle.spbgasu.ru/kadenpa mareMaTHKu

WuauBuayanbHble 3aJaHus KOHTPOJIbHOM paboTrel Ne 3 mo TeMaM pa3MelleHbl MO  ajapecy
https://moodle.spbgasu.ru/kadenpa mareMaTHKu

7.3. Cucrema OIlCHHBaAHHs PE3yIbTaTOB OOy4YEHUS MO JUCHUILUIMHE (MOJIYJO) MPHU MPOBEIECHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH

O1eHKa «OTIMYHO» 3HAHUS:

(3auTeHoO) - CUCTEMaTU3UPOBaHHbIE, INyOOKHE U MOJIHBIEC 3HAHUS 110 BCEM pa3/esiaM
JUCLUIUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 3a IIPeeiibl yueOHOM
IPOrpaMMBl;

- TOYHOE MCIOJIb30BaHUE HAYYHOU TEPMHUHOJIOTHH, CUCTEMAaTUYECKU IPAMOTHOE U
JIOTUYECKH MPABUIILHOE U3JI0KEHUE OTBETA HA BOMPOCHI;

- IOJTHOE U ITYOOKOE YCBOCHHE OCHOBHOM M JIONIOJIHUTEIILHON JIMTEPATYPHI,
PEKOMEHI0BaHHOW paboyeit mporpaMMoit 1Mo AUCIUTUTMHE (MOTYJIIO)

YMEHHS:

- YMEET OPUEHTUPOBATHCS B TEOPUSIX, KOHLIENIMIX U HAIIPABICHUSIX TUCHHUIUIMHBI U
JlaBaTh UM KPUTUYECKYIO OIIEHKY, UCTOJIb3Ysl HAyYHbIE JOCTHXKEHUS IPYTUX
JIVCITATIINH

HaBBIKH:

- BBICOKHMH YPOBEHb C(hOPMHUPOBAHHOCTH 3asIBJICHHBIX B pa00o4eii mporpamMmme
KOMIICTECHIUII;

- BIIQJICET HABBIKAMHU CAMOCTOSITEIILHO M TBOPUYECKHU PEIIaTh CIOKHBIC MPOOIEMBI
HECTAHJAPTHBIE CUTYyalUU;

- MPUMEHSIET TEOPETUUECKUE 3HAHMS JIJIs1 BHIOOpA METOIMKH BBITIOJIHEHUS 33/ TaHU;
- TpPaMOTHO 00OCHOBBIBAET XOJ PEIICHUS 3a]1aY;

- 0e3yIpevHo BIaJeeT HHCTPYMEHTApHUEM YUeOHON AUCIUTUTMHBI, yMEHHUE €TO

3¢ (HeKTUBHO UCTIOIH30BATh B IOCTAHOBKE HAYYHBIX U MPAKTHUECKUX 3a7a4;

- TBOpYECKasi CaMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHATUSAX, AKTUBHO Y4acCTBYET B
TPYIIIOBBIX O0CYKIEHUSAX, BEICOKUH YPOBEHBb KYJIbTYpPhl UCIIOJIHEHHS 3aJaHUN

OreHka «X0opoIo» 3HAHMUS:

(3a4TeHo) - TOCTATOYHO IOJTHBIE ¥ CHCTEMATH3WPOBAHHBIC 3HAHMS 110 JTUCIUTIINHE,

- YCBOEHUE OCHOBHOM U JIOTIOTHUTEIHHON TUTEPATYPHI, PEKOMEHA0OBaHHOM padoueit
MIPOrpamMMOil IO JTUCIUTIITUHE (MOJIYIIIO)

YMEHHSI:

- YMEET OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIITUAX W HAIIPABICHUSIX
JTUCITUTIIMHBI U JaBaTh UM KPUTHYECKYIO OIICHKY)

- ACTIOJIb3YeT HAYIHYIO TEPMHHOJIOTHIO, JIMTHTBUCTHYCCKH U JIOTHUECKH TTPABMIIHHO
U3JIaraeT OTBETHI Ha BOMPOCHI, YMEET JieNlaTh 000CHOBAHHBIE BHIBOJIBI;

- BIIQJIceT HHCTPYMEHTApHEM 110 JTUCITUIUINHE, YMEHHUE €0 HCITOJIb30BaTh B
MMOCTAHOBKE W PEIICHUH HAYYIHBIX U TPO(HECCHOHATBHBIX 3aa4

HABBIKU:

- caMOCTOsTENIbHAS paboTa Ha MMPAKTUICCKUX 3aHATHUAX, YIACTUE B TPYITITOBBIX
00CYXJIEHUSX, BRICOKHI YPOBEHB KYJIbTYpPhI HCTIOTHEHUS 3a/IaHUH;

- CpeIHU YPOBEHBb CPOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 0e3 3aTpyTHEHHUI BRIOUpPACT CTAHIAPTHYIO METOINKY BBITOJIHCHHUS 3a]IaHUH;

- 000CHOBBIBACT XOJ pEIICHUS 3a/1a4 0e3 3aTpyTHEHUI




Onenka 3HAHUSA:

«yIOBIETBOPUTEIIBHO - IOCTaTOYHbI MUHUMAJIbHbII 00bEM 3HAHUH 10 TUCIUILINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- ACIIOJIB30BAHNE HAYYHOU TEPMHUHOJIOTHH, CTUIACTUYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETa Ha BOIIPOCHI, YMEHHE JIeNIaTh BHIBOIbI O€3 CYIIECTBEHHBIX
OIInO0K

YMEHMUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSAX, KOHUEIIMAX U HAIPABICHUSX 110
JUCLIUIUIMHE U 1aBaTh UM OLIEHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHOH IUCIUILIMHBI, YMEHUE €ro UCIO0Ib30BATh B
pEILIEHNH TUIIOBBIX 3a/1a4;

- YM€EET IO/l PyKOBOACTBOM IIPENOaBaTells pellaTh CTAaHJapPTHHIE 3a1a4U
HaBBIKU:

- paboTa noj pyKoBOJCTBOM IIPENOIaBaTess Ha NPAaKTUYECKUX 3aHITUSAX,
JIOTYCTUMBIN YPOBEHb KYJbTYpbl HCIIOJHEHUS 3aJaHU;

- IOCTaTOYHbIH MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
pabouelt mporpaMmme KOMITETEHIINIA;

- HCIIBITHIBAET 3aTPYAHEHUS TP OOOCHOBAHUH AJTOPUTMA BHIIIOJIHEHUS 3aaHN

Orenka 3HAHUA:

«HEY/IOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJCIHHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX pab0vei mporpaMMon 1o
TUCITUILINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

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

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 00OCHOBATh AJITOPUTM BBIIIOJIHEHUS 3aJaHUI

7.4. Teopernueckue BONPOCHI U IMPAKTUYECKHE 3aJaHMs IS IPOBEICHUS IPOMEXYTOYHOM aTTecTaluu
oOyuaronuxcsi, He00OX0AUMBIE I OLIEHKH 3HAaHWN, YMEHMH M HaBBIKOB M (MJIM) OMbITA MPOo(eccHOHAIbHON
JESTeNbHOCTH, XapaKTepU3YIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUHMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. TeopeTudeckre BONPOCH ISl MPOBEICHHS TPOMEKYTOUHOM aTTecTali 00yJaroIuxcst

Dx3ameH -1 cemecTp (YCTHO).

KoHTponbHbIE BONIPOCH! 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTallUu:

1. ®ynaknus ogHoro apryMmenta. OcHOBHBIE diieMeHTapHble QyHkiuu. Yucno e. CioxkHas u oOpaTHas
GbyHKIHS.

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

3. Ilpenen ¢ynukuu, asa ompeneneHus. OCHOBHblE TeopeMbl o mpenenax (yHkuuu. [Ipuznaku
CYILIECTBOBAHUS IpeIea.

4. HenpepsiBHOCTh (DyHKIMM, JBa omnpenesneHus. CBoiicTBa (yHKUIMN, HENPEPHIBHBIX B 3aMKHYTOM
MIPOMEXKYTKE.

5. CpaBHeHue OECKOHEYHO MaJbIX BEJIMYMH. 3aMedaTelibHble Npesenbl. BelpakeHue uucia uyepes
mpenen.

6. Onpenenenue nmpousBoaHoM. Ee reomerpruueckuii u puznyeckuii cMpIcibl. YpaBHEHHE KacaTelbHON
Y HOpMAJIH K IJIOCKOU KpuBOi. Teopema 0 He00X0guMOM ycioBUH AuddepeHnupyeMocTu GyHKIUY.

7. OcHoBHBIE NpaBuiia AU depeHnpoBaHmsL.

8. Ilpon3BoaHbIE CII0XKHOMN, 00paTHOM 1 MapaMeTpUUecKU 3alaHHON yHKINH.

9. Ilpou3BoHBIE OT CTENEHHOM, OKa3aTeIbHON U JTorapupmMuyeckoit GyHKIUA.




10. ITpou3BOogHBIE OT TPUTOHOMETPUUECKUX M OOPATHBIX TPUTOHOMETPUUECKHUX (DYHKITHIA.

11. Teopema @epma.

12. Teopema Pounnisa. Ee reomerpuueckuit cMmbici. Ciencraue.

13. Teopema Jlarpanxa.

14. Teopema Komm.

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

16. Heo6xoaumble U IOCTaTOUHbIE YCIOBHUS MOHOTOHHOCTH (DYHKIIHH.

17. Dxcrpemymsbl ¢ynkuun. HeoOxoaummoe yciaoBHE CYIIECTBOBaHHUSA JKCTpeMyMa (YHKIIHU.
JlocTaTo4HbIe YCIOBH MAaX U MIN GYHKIMHA OJJHOTO apryMEHTA.

18. BrimyksiocTh U BOrHYTOCTh KpuBOH. Touku meperuda. MccnenoBanue (QpyHKIUN Ha 3KCTPEMYM C
MMOMOIIBI0 BTOPOI TPOU3BOTHOM.

19. AcuMInTOTHI.

20. Inddepenman Gyuakmuu. MuBapuantHocTh hopMmbl quddepennmana. AuddepeHunan imuHbl 1yrua
IJTIOCKOW KPUBOM.

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

22. YacTHble MPOM3BOIHBIE (DYHKIIMU HECKOJIBKHUX nepeMeHHbIX. YactHeie auddepenunanst. TlomaHbrit
muddepenmmar.

23. Ilpou3BoaHasi 10 HANpaBICHUIO U €€ CBSI3b C IPAAMEHTOM (QYHKUMH. YacTHble IPOU3BOJHBIC
(GYHKIIUN HECKOJIBKUX MEPEMEHHBIX KaK MMPOU3BOHBIC MO HAMIPABICHUIO KOOPIUHATHBIX OCEH.

24. CnoxHast QyHKIHMSI HECKOIBKUX MTEPEMEHHBIX U €€ IPOM3BOIHBIC - YACTHAS U MTOJTHASL.

25. YpaBHeHHE KacaTelbHOH IJIOCKOCTH M HOPMAald K MOBEpXHOCTH. ['eoMeTpuueckas TpaKTOBKa
nosHoro auddepennmnana GyHKIUN IBYX NEPEMEHHBIX.

26. IIpon3BoaHbIE BBICIIUX MOPAIKOB. DKCTPEMYMBI (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

27. Heobxommmoe yciioBue SKcTpeMyma (GYHKIIMU HECKOJIbKUX TEepPeMEHHBIX. Hawmboibmiee u
HauMeEHbIIIee 3HaYeHUS PYHKIIMH HECKOIbKUX IEPEMEHHBIX.

28. JlocTaTo4HbIE YCIOBHS SKCTPEMYMOB (DYHKIIUH HECKOJIBKUX ITEPEMEHHBIX.

3auer - 2 ceMecTp (cobecenoBaHue).
KoHTponbHbIe BONIPOCHI 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu:
. IlepBooOpazHas 1 HeonpeeNEHHbIH HHTErpall, CBONCTBA.
. 3aMeHa epeMEHHO! B HEOIpeIeIEHHOM UHTETrpale.
. IHTerpupoBanne 1o 4acTsM B HEONPEACIEHHOM HHTETpalle.
. UnTerpupoBanne npocTenmumx IpoOHO-paliiOHaNbHBIX (PYHKINH.
. IHTerpupoBaHne HEKOTOPBIX HPPALMOHAIIBHBIX BBIPAXKEHUN. TPUTrOHOMETPUYECKUE TTOJCTAHOBKH.
. OnpenieneHHbIN UHTETpAJl: ONpeiesieHNe, CBOMCTBA. ['eoMeTpruecknii CMbICIT.
. IaTerpan ¢ nepeMeHHbIM BEPXHUM IIPENIeNIoM U ero JuddepeHIupoBaHue.
. ®opmyna Hrrorona-Jleitbnuua.
. 3aMeHa IEPEMEHHOM B ONIPENEIEHHOM UHTETpaIE.
10. laTerpupoBaHue 1o 4acTsM B ONpeeIEHHOM HHTETpae.
11. UnTerpupoBaHue YeTHBIX U HEYETHBIX (PYHKLIMH Ha CAMMETPUYHOM HHTEPBAJIE.
12. I'eomeTpuyeckue MNPHIOKEHUS OINpPENEIEHHBIX HHTErPaJOB: BBIYMCIEHUE IUIOMIA[N TJIOCKOU
¢burypsi.
13. HecobcTBeHHBIE HHTETPATIBI.
14. Iuddepennmanbable ypaBHEHH ¢ Pa3IeIIONIUMHIC IEPEMEHHBIMH.
15. OnHopoanble nudepeHuanbHbIe YpaBHEHHS IEPBOTO MOPSAKA.
16. Jlunelinsle nuddepeHnnanpHble ypaBHEHUS IEpBOro nopsiaka. YpaBHeHus: bepuyiu.
17. Iuddepennuanbubie ypaBHEHHsI BTOPOTO MOPSAKA, JOMYCKAIOINE MOHMKEHNE TIOpSAAKa.
18. Jluneiinsle omHOpoAHBbIE AM(QepeHInanbHble ypaBHEHHUsS BTOPOrO TMOPSJIKA C IMOCTOSHHBIMH
kod(ppurmentamu. CBoMCTBa HX penieHui. XapakTepucTuieckoe ypapHeHue. CTpyKTypa 00IIero pemeHus.
19. Jluneitble HeogHOpOAHBbIE AU depeHInalIbHbIe YpaBHEHUSI BTOPOTO IMOPSAIKA C MOCTOSHHBIMU
K03 dULIMEeHTaMH U CIIeNUaIbHOM MpaBoi yacThio. KOHCTpyKIMs 4acTHOTO U 00111ero
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pEILICHN HEOJTHOPOJAHOTO YPaBHEHHUS.
20. Jluneiinsle nuddepeHnnanbuble ypaBHEHUST BTOPOTO TOPSIIKA: METOJA BapHalluU MPOU3BOJIBHBIX
ITOCTOSTHHBIX.

Dk3ameH - 3 cemecTp (YCTHO).

KoHTpoJibHBIE BOIPOCHI JIs TPOBEACHUS TPOMEKYTOUHON aTTECTALIUU:

1. YncnoBble pspl: OCHOBHBIE MOHATHUS U CBOWCTBA PSIJIOB.

2. IlepBblii IPU3HAK CPABHEHUS CXOJIMMOCTH 3HAKOMOJI0KUTEIBHOIO YUCIOBOTO PAAJIa.

3. Bropoiil npu3Hak cpaBHEHUS CXOAUMOCTH 3HAKOIOJIOXKHUTEIBHOTO YUCIOBOTO PAJIa.

4. ITpuznak JlanamOepa 1 paguKaibHbINA MPU3HAK CXOJUMOCTH 3HAKOMOJIOKUTEIILHOTO YUCIOBOTO Psja.

5. MHTerpasibHbIi IPU3HAK CXOAUMOCTH 3HAKOIIOJIIOKUTEIIBHOTO YHCIOBOTO PSA.

6. 3Hakodepenyroumics psaa. AOCONIOTHas W YCJIOBHAs CXOIMMOCTh. JlOCTaTOYHBIA TpH3HAK
CXOJMMOCTH 3HAKOUYEPEAYIOIIEr0oCs psiia.

7. 3Hakouepenyomuics psaa. AOCONIOTHAS U YCIOBHAs CXOAUMOCTh. OOIU JTOCTaTOYHBIN MpHU3HAK
CXOJMMOCTH 3HAKOIIEPEMEHHOI0 psa.

8. OyHKIMOHAIBHBIN psig U 00J1aCTh ero cxoauMocTu. [Torck HHTepBania CXOJUMOCTH.

9. Creniennoii psa. Teopema AGens u ee CICICTBUS.

10. Paznoxxenue ¢ynkuum B psag Teinopa. Teopema o cxomumocTu psga Teinmopa kK (yHKIHH.
JlocTtaTouHOE yCIIOBUE pas3iiokuMocTH (pyHKmu B psia Teitiopa.

11. Cnyyaiinbie cOOBITUS U X KIACCU(UKAIIUS.

12. leiictBust Hag coObITusiMU. [loHast rpyrmima coObITHIA.

13. DnemenThl KOMOMHATOPUKU. [lepecTaHOBKH, pa3MeIeHHs U COUeTaHUSI.

14. OtHocutenpHas yacToTa M ee cBoicTBa. Kilaccmueckoe ompeneneHue BeposaTHOCTH. CBoMcCTBa
BEPOSITHOCTH.

15. TeopeMsl ClIOKEHUSI BEPOSITHOCTEH 1711 HECOBMECTHBIX U COBMECTHBIX COOBITHIA.

16. TeopeMbl yMHOXKEHUsI BeposiTHOCTeH. HecoBMecTHbIE W HE3aBUCUMBIE COOBITHUSA. Y CIIOBHAs
BEPOATHOCTb. BEpOsITHOCTh HACTYIUIEHUS XOTs OBl OTHOTO COOBITHSI.

17. ®opmyna nosHoi BeposiTHOcTH. Dopmyna baiieca.

18. IloBTOpHBIE HE3aBUCUMBIEC UcTibITaHus. Popmyna bepHysu.

19. IToBTOpHBIEe UcbITaHud. Popmyina [lyaccona.

20. [ToBTopHbIe UctibITaHus. JIOKaIbHAst U UHTETpaJIbHAs TeopeMbl Jlamnaca.

21. JIucKkpeTHbIe ciydaiiHble BEIMYMHBI. 3aKOH paclpeAeieHUs] BEPOATHOCTEN TUCKPETHON ClydaiiHON
BEJINYUHBI, IPABUJIA €r0 ITOCTPOEHHUSI, MHOTOYTOJIbHUK PaCIIPECIICHUS

22. @yHKIHMA paclpeaeseHus: BEPOATHOCTEN JUCKPETHOM CIIydaliHOW BEJIMYMHBI U €€ CBOMCTBA.

23. YucnoBble XapaKTEPUCTUKHU TUCKPETHOW ClIy4dailHON BEIMYMHBI M MX CBOMICTBa (MaTreMaTHYECKOe
OXKHJIaHUE, JUCTIEPCHUs, CpeJIHee KBaIpaTHYeCKOe OTKIOHEHHE, MOJA).

24. buHOMMAIbHBIN 3aKOH paclpeiesieHUs] BEpOSTHOCTEN AUCKPETHOM ciyyailHOW BETMYMHBI.

25. 'eomeTprUUEeCKUil 3aKOH PacIpeleeHUs] BEPOSTHOCTEN TUCKPETHON CIIy4allHOM BEIUYMHBI U €r0
YHCJIOBBIE XapaKTEPUCTUKH.

26. Pacnpenenenue Ilyaccona qIuckpeTHON Cly4aiiHON BEJIMYUHBI U €70 YNCIIOBBIE XapAKTEPUCTUKH.

27. HenpepbIBHbIE ciTyyaliHble BETUUYUHBI. MIHTerpanbHas GyHKIMS pacipeesieHns BEpOSITHOCTEN U ee
CBOMCTBa, rpaduK.

28. luddepennmansuas GyHKIUS pacipeiesIeHUs BEPOSITHOCTEM HETIPEPHIBHOW CITy4ailHOM BEJIMUNHBI,
€€ CBOMCTBA, KpUBas pacIpelelIeHHUs.

29. YncnoBble XapaKTepUCTUKHN HENPEPBIBHOM CITydaliHON BEJTMYUHBI.

30. PaBHOMEpHBII 3aKOH pacHpENENICHNs HENPEPHIBHOM CIIy4allHONM BEIMYMHBI U €€ UHUCIIOBBIE
XapaKTePUCTHUKH.

31. IlokazarenbHbI 3aKOH paclpeAcsieHUs] HENPEPHIBHOW CIydallHOM BEIWYMHBI U €€ YHCIIOBBIE
XapaKTePUCTHUKH.

32. HopmanpHBI 3aKOH paclpeAcieHUusl HENPEPHIBHOM CIy4yailHOW BEIMYMHBI U €€ YHCIIOBbIE
XapakTepucTHku. [IpaBuio Tpéx curM.



33. IloHsaTne ABYMEpPHOM CIy4yallHOM BEJIWYUHBI. 3aKOH pachpeicsieHus JIBYMEPHOW Cly4alHOH
BEJTUYHHEI.

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

35. 3aBUCUMOCTH ¥ HE3aBUCUMOCTb JIBYX CIIy4ailHbIX BETMYUH. Y CIIOBHBIE 3aKOHBI PacpeICICHUSI.

36. UucnoBble XapaKTEPUCTHUKHA IBYMEPHOM CIIydyalHOW BEIWYMHBI. MaTreMmMaTH4YecKoe OXKHUIAHUE U
mucnepcusi. KoppensunoHHbId MOMEHT, KOA(PGHUITUEHT KOPPEISIUH.

37. l[lpenMer u 3aja4u MaTEMaTUYECKON CTATUCTUKH.

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

39. Dmnmpuueckast GyHKIUS pacipeiesieHus, ee CBOMCTBa. BapualiMoHHbIN M CTATUCTHYECKUH PSIJL.

40. TI'paduyeckoe wu300paKeHHE CTATUCTUYECKOTO pacnpeneneHus. [loauron wu rucTorpamma
OTHOCHUTEJIbHBIX YaCTOT.

41. YucnoBble XapaKTEPUCTUKH CTATHCTUYECKOTO paCIpeAeCHUs: TeHepalbHas M BBIOOpPOYHAs
CpenHsisi, TeHepallbHasg W BBIOOpOUYHAs TUCIHEpPCUs, TeHEpalbHOE W BBHIOOPOYHOE CpEIHEE KBaJIpaTUYECKOe
OTKJIOHEHHE.

7.4.2. [lpakTryeckue 3aJaHus 1JIs IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlMH 00yJaroIIuXCst
Pa3HoypoBHEBBIE 3a1aHUs AJI IPOBEAECHUS IPOMEKYTOYHOM aTTecTalluu pa3MelleHsl B [Ipuioxenun.

7.4.3. IlpumepHble TEMBI KypcOBOM paboTh! (IIpoeKkTa) (MIpU HATMYUN)
KypcoBbie paboTsl (IpOEKThI) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7.5. Metonndeckue MaTepualsl, OIPEASIIONINe MPOLEeTyphl OLICHUBAHUS 3HAHUM, YMEHUH, HABBIKOB H (HJIH)
OTIBITa PO ECCHOHATBHOM IEATETBHOCTH, XapaKTEPUIYIOIIUE STAbl (POPMHUPOBAHUS KOMITETEHIINN

[Iponienypa mpoBeneHHs MPOMEXKYTOYHOH aTTECTalMd M TEKYIIEro KOHTPOJS YCIIEBAEMOCTH
perylaMeHTHPYeTCS JOKAIBHBIM HOPMAaTHBHBIM aKTOM, OIPEICISIOIINM MOPSI0K OPraHU3allii U IPOBEICHUS
TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIMH O0YJaIOIIMXCS.

[lpouenypa oneHuBaHus (GOPMUPOBAHUS KOMIETEHIMH IPH MNPOBEJCHUU TEKYLIETO KOHTPOJIS
npuBeaeHa B 1. 7.2.

TunoBsle KOHTPOJIBbHBIE 3aJaHUSI WM MHBIE MaTE€pUaIbl TEKYILEro KOHTPOJISI TPUBEIECHBI B I1. 7.3.

HTorom n3y4eHus: TMCIMILIMHEI B | ceMecTpe SIBISIEeTCS SK3aMeH. DK3aMeH MPOBOIUTCS MO PACITUCAHUIO
ceccun. Popma NpOBEIEHUS 3aHATUS — YCTHasd. B oK3aMeHAIMOHHBINA OWJIET BKIIIOUEHO JIBa TEOPETHUECKUX
BOTIPOCA M MPAKTHUYECKOE 3aJ]aHNe, COOTBETCTBYIOIIEE COACPIKAHUIO (POPMHUPYEMBIX KOMITETCHIIHH.

JIj1s HOATOTOBKHM MO 3K3aMEHALMOHHOMY OMJIeTy OTBOJUTCA 45 MUHYT.

HTorom m3y4deHus: AUCHUILUIMHBI BO 2 CEMECTpe SBISETCS 3a4eT. 3a4eT MPOBOIUTCS Ha IOCIEIHEM TI0
pacrucaHMio MPAKTUYECKOM 3aHSATHHM B CEMECTPE M BBICTABJISIETCS MO pe3ysibTaTaM TEKYIIeW yCleBaeMOCTH
oOyuJaroIerocsi B ceMecTpe.

Jnis oGyqaromuxcs, He aTTECTOBAHHBIX B TEUEHHUE CEMECTPa, MPOBOIUTCS YCTHOE coOecel0BaHHe.

HTorom n3y4eHus: TUCIHUILINHEI B 3 CEMeCTpe SBJISIETCS dK3aMeH. DK3aMeH MPOBOIUTCS MO PACITUCAHUIO
ceccun. Popma NpoOBEIEHUS 3aHATUS — YCTHas. B sK3aMeHAIMOHHBINA OWJIET BKIIIOUEHO JIBa TEOPETHUYECKUX
BOIIPOCA M MPAKTHUECKOE 3a7]aHNe, COOTBETCTBYIOIIEE COACPIKAHUIO (POPMHUPYEMBIX KOMITETEHIIHH.

Jl71s HOATOTOBKM MO AK3aMEHAIlMOHHOMY OUJIeTy OTBOAUTCA 45 MUHYT.

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

YpoBEeHL OCBOCHHUS U OIIEHKA

Kprepun OneHka OneHka
«HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENBH | OLiEHKa «XOpOIIO» O11eHKa «OTIUYHO
OLICHUBAaHUS
HO» oy
«HE 3aUTEHO) «3aUTEHO)




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOYHBII.
Kommerenniuu He
c(OPMHPOBAHBI.
3HaHHs OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb 0CBOEHHUS

0a30BbIe CTPYKTYPHI

KOMITETEHIINH

«IIOPOTOBBIN».

Kommerenun
c(OpMHPOBAHEI.
CdopmupoBaHbI

YpoBeHb OCBOEHHUS

3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

KOMIIETCHIINH
«IPOABUHYTBIN.
Kommerenun
c(OpMHPOBAHBI.

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerenmnuu

c(hopMUpOBaHbI. 3HAHUS

apryMeHTHPOBAHHBIE,

BCECTOPOHHHE. Y MEHHUS

c(OpMHPOBAHBI 3HAHUU. Y MEHHUS HOCAT YCIEIHO IPUMEHSIOTCS
(bparMeHTapHbI U PENpPOAYKTUBHBIN K PEIIECHUIO KaK
HOCSIT Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IPUMEHSIFOTCS K HECTaHIapTHBIX
XapakTep. PEILIECHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JleMoHCcTpUpYyeTCs 3a/1aHUM. JemoHcTpupyeTcs
HU3KUI YPOBEHb JlemoHCcTpHpyeTcst BBICOKMH YPOBEHb
CaMOCTOSITEIbHOCTH JIOCTaTOYHBIN CaMOCTOSITEJIbHOCTH,
IIPaKTUYECKOIO YPOBEHb BBICOKAsl aJallTUBHOCTH
HaBbIKA. CaMOCTOSITENIbHOCTH | IPAKTUYECKOTO HAaBbIKA
YCTOMYUBOTO
IIPAKTUYECKOIO
HaBBIKA.
OO6yuarommiics OOyuarommiics OO6yuaromuiics OO6yuarommiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
po0esbl B 3HAHUAX TEOPETUYECKOIO IIOHMMAaHHE BCECTOPOHHME U
y4eOHOTO MaTepuana; MaTepuaia, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-IOITYCKaI0TCs -HEIIOJIHBIE OTBETHl | KOHTPOJMPYEMOrO | 3HAHUSA IPOrPAMMHOIO
MPUHLMITHATIbHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKM U OTBETE Ha| BONPOCHI, OLIMOKU B IIPOrPaMMHOTO -[I0JIHO€ TIOHUMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYLIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX IIOHATUN U CYILIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraeMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHe BOIIPOCOB; YCTaHABJIMBAaTh U | OCHOBHBIX IOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBSA3b | pamMKax 00CyXkIaeMbIX
SHAHWA JOIOJIHUTENBHBIX | HETOYHBIE OTBETHI Ha | IPAKTUKHU U TEOPHH, 3a1aHU1;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHuii Ousera. BOIIPOCBI. IIPOTUBOPEYHS, YCTAaHABIINBATh U
pOoOJIEMBI U OOBSACHATH CBA3b
TEHJCHINH IIPAKTUKU U TEOPHH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIE U NIOCIIEI0BATENbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HAa BCE 3aJJaHUS
BOITPOCHI. owiera, a TakKe

JOIIOJIHUTCIIBHBIC
BOITPOCEHI SK3aMEHAaTopa.




ITpu BbIIOTHEHUN OO6yuaromuiics OO6yuarontuiics Obyuaronmiics
MIPAKTUYECKOTO BBIITOJIHUIT BBIITOJIHUII MIPaBUJILHO BBINOJIHUII
3a/aHus ouera MPAaKTHUYECKOE MPaKTHUYECKOE MPAaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue ouera ¢ omnera. [Toxazan

MPOJIEMOHCTPUPOBAJ | CYILIECTBEHHBIMU HEOOIBIINMHU OTJINYHBIE YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO

YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | ydeOHOro marepuana.

[IpakTuueckue OIMOKHY B yMeHus B paMkax | Pemaer npeioxeHHbie
3a/1aHus HE COJIepKaHUU OTBETA OCBOEHHOTO MPaKTUYECKUE 3aJaHuUs
yMeHHs BBITIOJTHCHBI U PEIICHUH y4eOHOTr0 MaTepHania. 0e3 omuboK

OOyuaromuiics He MPAKTUYECKUX [IpennoxeHnHbie OTtBeTui Ha Bce

OTBEYAeT Ha BOIPOCHI 3a/1aHUM. IPaKTUYECKUE JOTIOJHUTEbHBIE
owera nmpu [Ipu orBeTax Ha 3a/1aHUsl PELIEHBI C BOITIPOCHI.

JIOTIOJIHUTEIbHBIX JIOTIOJIHUTEIIbHBIE HEOOJIbIINMHU

HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HETOYHOCTSIMH.
MIPEnoIaBaTeis. JOMYIIEHO MHOTO OtBerunn Ha
HETOYHOCTEH. OOJBIIUHCTBO
JOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxet BoIOpaTh HcneiTeiBaeT bes 3arpynnennit [Ipumensier
METOAUKY 3aTPyAHEHHS 110 BBIOMpAET TEOPETUUECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOAMKHU CTaHJapTHYIO JUTSL BBIOOpa METOAUKH
Jomyckaet rpyobie BBITIOJTHCHUS METOAUKY BBITIOJIHCHUSI 3aJaHUH.
OILIMOKY TpU 3a/1aHUM. BBIIIOJIHEHU S He nomyckaet ommbox
BBITIOJIHCHUH 3a7aHuil, | Jlomyckaet ommoku 3aJaHuN. MIPH BBIITOJIHEHU U
HapylIaloIye JOTHKY | Tpu BeimoiaHeHnu | Jlomyckaer ommOKku 3a/IaHUi.
pelieHus 3aay. 3aJlaHUi, HAPYILIEHUS | TIPU BHITIOJHEHUHN CamocTtosiTeTbHO
Jlenaer HEKOPPEKTHBIE| JIOTMKU PELICHUS 3a/1aHUi, HEe aHAIU3UPYET
BBIBOJIBI. 3azay. HapylIaoIme pe3ynbTaThl
BJIaJICHUE He moxeT 060cHOBaTh HcnbiThiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HaBBIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamoTtHO
BBITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | JlenaeT KoppekTHbIe [  00OCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 perieHus 3aaad.
BBIBOJIOB. pe3ynbTaTam
UcnriTeiBaeT pelieHus 3a1a4n.
3arpyaHeHus npu | OGOCHOBBIBAET X011
000CHOBaHNH perieHus 3auay 6e3
anropuTMa 3aTpyAHEHUI.
BBITIOJTHEHUS
3aJaHuH.

OneHka MO JUCHUIUIMHE 3aBUCUT OT YPOBHS COPMHUPOBAHHOCTH KOMIETEHLMH, 3aKpETJIEHHBIX 3a
JTMCLUUIUIMHON, W TPEACTaBiIsieT coO00i cpelnHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OIEHOK 10 OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUs, BIaJICHUE HAaBbIKaMU ).

Or1eHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISIETCS, €CIIU CpeAHee apu(pMeTHUecKoe HaXOJUTCS B HHTEpBae
ot 4,5 mo 5,0.

OreHKa «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CJIU cpe/iHee apu(METHUECKOe HaXOUTCS B HHTEpBaJe
oT 3,5 mo 4,4.

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

OrneHka «HEYJOBIETBOPUTEIBHO» «HE 3a4T€HO» BBICTABISAETCS, €CIH CpeaHee apupMEeTHYEcKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.




8. YueOHO-MeTOAMYECKOE 1 MATEPHAJIbHO-TeXHUYECKOe o0ecriedyeHue TUCIUIIIMHBI (MO1YJIf)
8.1. IlepeueHb OCHOBHOM U JONOIHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM A1 OCBOCHUS TUCIMIUIMHBI (MOIYIIS)

No
/o

ABTOp, Ha3BaHMWE, MECTO M3/IaHMsI, U3AATEIIbCTBO, TOJT U3IaHUs YICOHOU U
y4e0HO-METOIUIECKON JTUTePATyPhI

Konnuaectro
AK3EMILISIPOB/AIEKTP
oHHbIH agpec I5C

OcHoBHAas JIUTEPATYpPA

1 I'mypman B. E., PykoBoacTBO K pelieHHIO 3ajad mo teopuu BepositHoctedt u| https://urait.ru/bcode/
MaTeMaThyecKkou cratuctuke, Mocksa: FOpaiit, 2020 449645

9 Kpemep H. III., Teopust BeposiTHOCTEH M Maremaruueckas cratuctuka B 2 .| https://urait.ru/bcode/
Yacte 1. Teopus BepositHocTeit, MockBa: M3narenscto Opaiit, 2018 421232

3 Kpemep H. 1II., ®puaman M. H., Tpummn U. M., Jluneiinas anreopa, Mocksa:| https://urait.ru/bcode/
OpaiiT, 2023 510867

4 Harancon U. I1., Kparkuii kypc Beiciicit marematuku, Cankt-ITerepOypr: Jlans,| https://e.lanbook.com
2021 /book/167767
Kpemep H. L., ®puaman M. H., Ilyrko b. A., Tpummna W. M., Bricmas https://urait.ru/bcode/

5 |maremaruka I SKOHOMHYeCKoro OakamaBpuata B 3 4. Yacte 1, Mockga: ' 436 4'90
WznarenscrBo Opaiit, 2019

JlonoJIHuTeIbHAS JUTEPaTypa
Tumodeesa A. 0., Teopust BeposiTHOCTEN U MaTeMaTHYeCKas CTaTUCTUKA B 2 http://www.iprbooksh

1 |uacrax. Y.2, HoBocubupck: HoBOCHOMPCKHI TOCYJapCTBCHHBIN TEXHUYECKHIM OF') ru/91 4 49 html
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Bonkos 1O. B., Epmonaea H. H., Ko3emHuenko B. A., Kyp6aroma I'. U., https://e.lanbook.com
2 |llpaktuueckue 3aHsaTusi mo anredOpe. KOMIUICKCHBbIE 4YHCIIa, MHOTOYICHBI, Ibook/168700
Cankr-Ilerepoypr: Jlags, 2021

Kpaconenko I'. B., Ceammwmze H. B., Skynuna I'. B., Epmos E. K.,| http://ntb.spbgasu.ru/
Oo6bikHOBeHHBIE D depennnanbubie ypasHenus. Pspr, CI16., 2012 elib/00346/

OO6yuaromuecs u3 ynciaa HHBaIKM0B U Jinl ¢ OB3 obecrieunBaroTcs neyaTHBIMU U (MJIN) 3IEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B (pOpMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3710POBBSI.

8.2. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «MHTepHeT», HEOOXOIUMBIX IS
OCBOCHMS TUCIUIUIMHBI (MOTYIIS)

HaumenoBanue pecypca cetu «MHTEpHET DIJIeKTPOHHBII aapec pecypca
Teopernueckas moaroroBka Beicimias maremartnka Marematuka, |https://moodle.spbgasu.ru/course/view.p
1 cemecTp hp?id=4347
Teopernueckas moaroroBka Beicmias maremarnka Maremaruka, |https://moodle.spbgasu.ru/course/view.p
2 ceMeCTp hp?id=4347
Teopernueckas moaroroBka_ Bricimas matemaTtuka Matematuka, [https://moodle.spbgasu.ru/course/view.p
3 cemecTp hp?id=4716
8.3. IlepedyeHn COBpEMEHHBIX MPOPECCHOHAIBHBIX 0a3 TaHHBIX ¥ MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DIIeKTPOHHBIN aJpec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbhbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

Enunblit  2NeKTpOHHBIH pecypc y4eOHO-METOJUYECKOW JTUTepaTyphl

CII6I'ACY www.spbgasu.ru

@enepanbHblii  o0pa3oBarenbHBI mopTan "EnuHoe OKHO gocTyma K

http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam" P

DIeKTPOHHO-0MOIMoTeYHas cucTeMa u3narenascraa ""IPRsmart" http://www.iprbookshop.ru/
DIeKTpOHHO-0MOIroTeuHas cucreMa n3aarenbcrsa "FOPAUT" https://www.biblio-online.ru/
DJICKTPOHHO-O0MOIMOTeYHAas ccTeMa u3aaTenbersa "Jlans" https://e.lanbook.com/
OnektpoHHas 6ubimorexka Upouc 64 Ihl};[/)://ntb.spbgasu.ru/|rb|564r_p
Cucrema aucrannuoraoro ooyuenus CIIoI'ACY Moodle https://moodle.spbgasu.ru/
HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus http://www.i-exam. ru

8.4. llepeyenp WH(MOPMALMOHHBIX TEXHOJIOTUH, MCIOJNB3YyEMBbIX IMPU OCYILIECTBIEHUHU OOpPa30BaTEIHLHOTO
mporecca IO JUCHUIUIMHE, BKJIKOYas IepedyeHb JIMIEH3MOHHOIO M CBOOOJHO pacnpoCTPaHsSIEMOro
MPOrpaMMHOTO 00ecTIeueHUs

Cnoco0 pacnpocTpaHeHus
HaumenoBanue (JTMTIEH3MOHHOE WITH CBOOOIHO
pacopocTpaHIeMOe)

CyOnMIIeH3MOHHOE COIJIallleHHue Ha
ucnosp3oBanue nponaykros "PTC" c

Math Cad Bepcus 15 000"Co¢t Jlomxuctuk" a0roBOp
Ne20716/SPB9 2010 r. Jluueusus
OeccpouHas
. . Horosop Ne J[32009689201 ot
Microsoft Windows 10 Pro 18.12.2020r

8.5. MarepuanbHO-TEXHUUYECKOE 00€CTICUeHNE TUCITUTIITHHBI
Ceenennst 00 OCHAIIEHHOCTH YUY€OHBIX ayAUTOPUN U TTOMEIICHHH I CAaMOCTOSITEIbHON PaboThI



HaunmenoBanue y4eOHBIX ayAUTOPUI U TOMEIICHUI
JUI CAMOCTOSITENIbHON pabOThI

OcHaiieHHOCTh 000pyJOBAHUEM U TEXHUYECKUMHU
cpencTBamMu OOydeHHS

YyeOnast ayautopusi Uil TIPOBEACHHUS  3aHSATUH
JEKIMOHHOTO  THUIA, KOMIUIEKT MYJIbTUMEIUUHOTO
o0opynoBaHus MIEPCOHAJIbHBIN KOMIIBIOTE
07. VYueOHBIE ayaUTOPUU I NPOBEACHUS PYyA N (mep b
o MYJIbTUMEIUNHBIA TPOEKT KpaH HOCUCTEM
JICKIUMOHHBIX 3aHITHU Y el POCKTOP, SKpaH, aYIv[ ocucTeMa),
JOCKa,  DKpaH,  KOMIUIEKT  y4yeOHOW  meOenw,
noakatoueHue Kk kommbrotepHo cetu CIIOIACY,
BbIX0J1 B IHTEeDHET
07. VYuebupie aymutopuu s npoBeacHHs|KomruiekT MYJIbTUMEIUINHOTO 00opyoBaHus
MIPAKTUYECKUX 3aHATHUH, KypCOBOTO|(TIEpCOHAIbHBIH KOMIIBIOTED, MYJIbTUMEIUMHBINA

MIPOEKTUPOBAaHMSI (BBIIOJHEHUSI KYpPCOBBIX paboT),
IPYNIOBBIX M HWHAMBHUIYAJIbHBIX KOHCYJbTAlLlUH,
TEKYILEro KOHTPOJISI U POMEKYTOYHOU aTTeCTalluU

IPOEKTOp, 9KpaH, ayJuOCHCTEMa), IOCKa, KOMILICKT
yueOHOI Mebenu, MOAKIIOUEHNE K KOMIIBIOTEPHON CETH
CII6I'ACY, Beixoa B MHTEpHET

07. KoMIbroTepHbIN KJ1acc

Pa6oune mecta ¢ [1K (cTo KOMIBIOTEPHBIN, CHCTEMHBIT
OJIOK, MOHHUTOp, KJIaBUATypa, MBIIIbL), CTOJ pPabOuMii,
noakaoueHue k kommbroTepHor cetu CIIOIACY,
BBIXOJI B Internet.

07. IlomemieHus Juisi CaMOCTOSTENbHON PabOThI

[TomerneHue A1k CaMOCTOSATEILHON PaOOThI (YUNTAITBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
s gmn ¢ OB3  (cucremHBI  OJIOK, MOHHTOD,
KJIaBUaTypa, MBbIIIb) C TOJKIIOYEHHEM K CETH
«MHTepHET» M 00CCIIEYCHUEM JOCTYIA B JIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10

I[J'IH HWHBAJIMAO0B U JIHII C OB3 obecneunBaroTCs CIICHUAJIBHBIC YCIIOBUSA OJIA ITOJIYUCHHA O6paSOBaHI/IH B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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