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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

HGHBIO OCBOCHUA JUCHUIIJINHBI ABJIACTCA OGCCHG‘-IGHI/IC CTYACHTOB MATCMATHYCCKUMU 3HAHUAMU,
HGO6XOI[I/IMI:IMI/I IJI1 U3YUYCHUA psaia 06H_[€Hay‘-IHBIX AJUCHUIIIINH U JUCHHUIIJIINH HpO(l)eCCI/IOHaJIBHOFO IIUKJIa.

BanaanH OCBOCHUA JUCHUIIJINHBI ABIAKOTCA:

- O3BHAKOMHUTDb CTYACHTOB C OCHOBHBIMHU IMOHATHUAMHU U MCTOAaMU COBpeMeHHOfI MaTEMAaTUKU,
H€O6XOI[I/IMBIMI/I IJId pCIICHUA TCOPCTUUCCKUX U NPAKTUYCCKUX 3a/la4 HHKCHCPHOT'O €A,

- IIPUBUTH CTYACHTAM YMEHUE U3Y4YaTh JIMTEPATYPY 10 MATEMATUKE U €€ IIPUTIOKEHUAM;

- Pa3BUTH JIOTHUECKOE MBIIICHHE Y CTYJCHTOB M MMOBBICUTH UX OOLIEKYIbTYPHBIA YPOBEHb;

- BBIpaGOTaTB Y CTYACHTOB HABBIKU HMCITIOJIB30BAHUSA TCXHUYCCKUX CPCIACTB COBpeMeHHOﬁ
MaTEeMaTHKH.

2. [lepeyeHb MIIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JMCHHUILINHE (MOAYJ/II0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

Kox u naumenoBanue Kon u HaumenoBaHue [Tnanupyemsble pe3ynabTaThl O0yYEHHS 10
KOMIIETEHIINH MHAMKATOpa TOCTHKEHUS JTUCIUILINHE, 00eCeUunBaloIIne TOCTIKEHNE
KOMIIETCHIINU MJIaHUPYEMBIX pe3ynnbTaToB ocBoeHust OITOIT

OIIK-1 Cnocoben pemats | OITK-1.6 Pemaer nHxeHepHbie |3HaeT

3aa9u MPO(PEeCCHOHANBHON |3a1auyl ¢ TOMOIIBIO CKAJLIDHOE,  BEKTOPHOE U  CMEIIAHHOE
JIeATEIbHOCTH Ha OCHOBE MaTE€MaTU4YeCKOro anmnapara IIPOU3BEJICHUS BEKTOPOB M MX IIPUIIOKEHUS B
HCITOJIb30BaHUs BEKTOPHOH aJIreOphl, reoMeTpuu U (U3MKe; OpsMble, IUIOCKOCTH,
TEOPETHYECKUX U AQHAJIMTUYECKON T€OMETPUH KpUBbIE JIMHUM, MOBEPXHOCTH U CIIOCOOBI MX
IIPAaKTUYECKUX OCHOB 3a/1aHus, KOOPJIMHATHBIN METOJ B
€CTECTBEHHBIX U AHAIIMTUYECKOMN r€OMETpUH, THUIIBI
TEXHUYECKUX HayK, a MOBEPXHOCTEH  2-T0  MOpsAIKa, KOTOpBIE
TaK)K€ MaTeMaTU4eCKOro HCIIOJIB3YIOTCSI B CTPOUTEINILCTBE.
anmapara yMeer
ONMCHIBaTh I'€OMETPUYECKUE OOBEKTHl €
IIOMOILIBIO MaTEeMaTU4eCKOro anmapara

BEKTOPHOM  aireOppl W  AHAIUTUYECKOU
reOMEeTpPUH, UCTIONb3Yys KOOPAUHATHBIN METO/.
BJajieeT

MMeEET HaBbIKU (HaYaJIbHOTO YPOBHSI) OMMCAHUS
TrE€OMETPUYECKUX  OOBEKTOB C  I[OMOIIBIO
MaTeMaTH4eCKOIo anmapata  BEKTOPHOM
anreOppl W AQHAIUTUYECKOW  T'€OMETpPHUH,
MCIIOJIb3YS] KOOPAMHATHBINA METOA.




OIIK-1 Cnocoben pemath
3aauu mpodeccuoHaTbHON
NeSITeTIbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TEOPETUYCCKHUX H
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKKe MaTeMaTHYECKOTO
amrmapara

OIIK-1.7 Pemaer ypaBHEeHUS,
OTHCHIBAIOILIE OCHOBHBIE
(bU3HYECKHE TTPOIIECCHI, C
MPUMEHEHUEM METOJIOB
JUHEWHOH anreOpsl U
MaTeMaTUYECKOT0 aHalu3a

3HaeT

METO/IbI perieHus muddepeHanTbHBIX
YPaBHEHMH C pa3JessoUMMHU TEPEMEHHBIMU,
OJTHOPOJHBIX W  JIMHEHHBIX  OJHOPOJHBIX
YpaBHEHU;

METOABbl PELICHUsl JIUHEHHBIX HEOJHOPOJHBIX
muddepeHIMaIBHBIX ~ ypaBHEHUH  (MeTOx
BapHaluy NPOU3BOJIBHBIX MOCTOSHHBIX, METO/
HeomnpeaeaeHHbIX KO DUITMEHTOB).

ymeer

pelarb 3aJauu ¢bu3nyeckoro u
reOMETPUUYECKOT0 XapakTepa, MPUBOASILUE K
QG depeHIaIbHBIM YPaBHEHUSM.

BJaJeeT

HmeeT HaBBbIKM (HAYaJIbHOTO YPOBHS) pELICHUS
TG depeHIaIbHbIX ypaBHEHUI c
pa3feNAIUMU IEPEMEHHBIMU, OJAHOPOJHBIX
YpaBHEHUM.

HmeeT HaBBbIKM (HAYaJIbHOTO YPOBHSI) pELICHUS
JIMHEMHBIX YPaBHEHUI METOI0M bepHyruin.
HmeeT HaBBIKM (HAYaJIbHOTO YPOBHSI) PELICHUS
JMHEWHBIX HEOTHOPOJIHBIX
Qg epeHIaIbHBIX YpaBHEHUH.

Nmeer  HaBblkM  (HAYaJIbHOIO  YPOBHS)
IPUMEHEHHS METOIOB BapHalu
IIPOU3BOJIBHBIX HOCTOSIHHBIX, METOJIOM
HeolpeesIeHHbIX K03 pULineHTos.

OIIK-1 CnocobeHn pemiath
3a/1auu PoPECCUOHATTEHON
NeSITeTIHbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TCOPCTUUCCKHX U
IMPAKTUYCCKUX OCHOB
€CTECTBCHHbLIX U
TCXHUYCCKHX HAYK, a
TaKX€ MaTECMAaTHUYCCKOT'O
amrmapara

OIIK-1.8 O6pabaTsiBaeT
pacueTHble U
SKCIICPUMCHTAJIBHBIC JaHHBIC
BEPOSTHOCTHO-
CTAaTUCTUYCCKUMHU METOAaMHN

3HaeET
3HaeT OCHOBHBIC 3aKOHOMECPHOCTHU n
COOTHOIIICHNA, MPUHIUIIBI TCOpHUU

BEPOSITHOCTEN M MATEMAaTU4YECKON CTaTUCTUKH,
OCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEM.
3HaeT 3aKOHbI PacHpelieleHUs] TUCKPETHBIX U
HENPEPBIBHBIX CIIyYalHBIX BEJIUYMH, 3aKOH
OO0JIBIIKX YKCEN U €r0 IPUMEHEHHE.

3HaeT LIEHTPAJIbHYIO MpPENEIbHYI0 TEOpEMY U
ee TPUMEHEHHE, BEPOATHOCTHBIE METOMbI
pacuera HaJIe)KHOCTH.

ymeer

Nmeer  HaBblkM  (HAYaJIbHOTO  YPOBHS)
BEPOATHOCTHOI'O M CTATUCTHUYECKOI'O aHaJIM3a
pacueTHBIX M HKCIEPUMEHTAJIbHBIX JTaHHBIX,
MOJIYyUEHHBIX M3  OOIEMHXEHEPHBIX U
CHEHANIbHBIX TUCIHUIUIUH TpodhecCHOHATbHON
HaIPaBJIEHHOCTH.

BJajJeeT

Nmeer  HaBblkM  (HAYaJbHOTO  YPOBHS)
MEpBUYHON  CTaTUCTUYECKOW  00paboTKu
AKCIIEPUMEHTAJIbHBIX JaHHBIX, COCTaBJICHUS
BapHAIlIOHHOTO pPsia, TPYINIUPOBKU JaHHBIX,
HAaXOXJEHHUS  YHUCJIOBBIX  XapaKTEPHUCTUK,
MOCTPOEHUS THCTOTPaMMBl, aHaym3a
MIOJIyYE€HHBIX PE3yJIbTaTOB.




VK-2 Cnocoben
OTIpENIETIATh KPYT 3a/1a4 B
paMKax MOCTaBJICHHOMN
1€ ¥ BEIOUpATh
ONTHUMAJIbHEIE CITOCOOBI MX
pEIICHUS, UCXOIS U3
JIEHCTBYIONIUX TTPABOBBIX
HOPM, UMECIOIINXCS
PECYpPCOB U OTpaHUYCHUH

VK-2.1 OnpenensieT nepeyeHb
3a7a4 JUI JOCTHIKCHHUS
IIOCTaBJIICHHOH IIEJIN

3HaeT

(GbopMyIHUpOBKM  LeNel,  KpUTEpUEB U
rapamMeTpoB MaTeMaTH4YeCKOW MOJEeNH JUIs
pelieHus 3aJad  MHXKXEHEPHOH  MpakKTHKH,
METO/IBI OLICHOK aJIeKBaTHOCTHU
MaTeMaTUYecKOil  MOJeNM 1O  CTEeleHH
COOTBETCTBHUSI PE3YyJIbTATOB, MOJYYEHHBIX IIO
MOJIEJH, TaHHBIM 3KCIIEpUMEHTa WJIM TECTOBOU
3a/lauH.

ymeer
- (hopMann30BaTh MOCTABICHHYIO 33/1a4y;
- TPUMEHSATH OCHOBHBIE MaTeMaTHYECKHUE

METO/bI B PEIIICHUU IMOCTABJICHHBIX 33]1a4.
BJIaJeeT

MaTeMaTUYECKUM amnmnapaToM, IO3BOJISIOIINM
PEIIUTh IMOCTaBJICHHBIE 3a/1a41

VK-2 Cnocoben
OTIPENeNATh KPYT 3a7a4 B
paMKax IMOCTaBJICHHON
1ICJIH U BBIOUPATh
ONTUMAJIBHBIE CIIOCOOBI UX
pCeILICHUs, UCXOs U3
JCHCTBYIOIINX MPABOBBIX
HOPM, HMEIOIIHUXCS
pPECYpCOB U OTpaHUYCHUI

YK-2.3 IIpennaraer crioco6 u
CPEJICTBO PEIICHUS 3a/1a4u
npodecCHOHATbHON
NESTENIbHOCTH € YU4ETOM
PECYPCOB U OTpaHUYEHUI

3HaeT

MaTeMaTUYeCKU armapar, NpUMEHIeMbIH s
pellIeHus: OCHOBHBIX MPO(EeCCUOHATBHBIX 3a/1a4
ymeer

BbIOHMpaTh CHOCOO pelIeHUs] MOCTaBICHHOM
3a/1a4y¥ C yUeTOM PECYPCOB U OTPAHUYCHHH
BJIajieeT
MaTeMaTUYeCKUMU
MOCTaBJICHHBIX 337124

MCTOAAMHU peLICHUA

YK-2 Cniocoben
ONpENENATh KPYyT 3a/1a4 B
paMKax MoCTaBICHHON
LIeJIU U BbIOUpaTh
ONTUMAJIbHBIE CIIOCOOBI UX
peueHus, UCXOIs U3
JIEHCTBYIOINX IIPABOBBIX
HOPM, UMEIOIINXCS
pPECYPCOB 1 OrpaHUYEHUI

VK-2.4 CocraBnsier
MOCJIEIOBATEILHOCTh
(anropuTM) pelieHus 3a1a4u

3HaeT
QITOPUTMBl  OCHOBHBIX METOJIOB  pEIICHHUS
MIOCTABJIEHHBIX MaTEMaTHYECKHX 3a/1a4

ymeer

MIPUMEHSTh AJITOPUTMBl OCHOBHBIX METOJIOB
pelleHrs TIOCTaBJICHHBIX MaTeMaTHYeCKUX
3aja4

BJajeeT

aIropuTMaMu pelieHus MTOCTaBJIEHHBIX

MAaTEMAaTHYCCKHX 3a/1a4

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa30BaTe/IbHOM POrPaMMBbI
JanHast tuciumuiviHa (MOysb) BKiItodeHa B biok «lucuumnunel, Mmoaynu» b1.0.09 ocHoBHOIA
npodeccnoHaabHO obpazoBarenbHOi nporpammsl 08.03.01 CTpouTenbcTBO U OTHOCUTCS K 00sI3aTEIbHOM

qacTu yqe6Hor0 I1J1aHa.

O6y‘~IaIOIJ_II/IMI/IC}I JOJIDKHa OBITH B ITOJIHOM MCpPEC OCBOCHA HIKOJIbHAM ITporpaMma 1o pa3jiniHbIM

pa3aciiaM MaTCMaTUuKH.

No
/o

[Tocnenyromme TUCIUTIITAHBI

KOI[ U HAMMCHOBAHUC UHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

1 |Mexauuka »XKHUIKOCTH U ra3a

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2

2 TexHuueckas MeXaHUKa

OIIK-1.4, OIIK-1.5

3 | CpencrBa MexaHU3aIIUU CTPOUTEILCTBA

OIIK-3.1, OIIK-3.2




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX

3aHATHIA) M HA CAMOCTOSITEJIbHYIO Pa00Ty 00y4aroIuXCs

Cemectp
W3 Hux yacsl Ha
. Bcero
Bun yuebHoit paboThl MIPaKTUYECKYIO
Hacos TMOATOTOBKY 1 2 3
KoHTakTHas padora 104 32 40 32
Jleximonnsie 3ansatus (JIek) 40 0 16 8 16
IIpaktuueckue 3ausatus (I[p) 32 0 8 16 8
[Ipaktudeckue 3anstus B ceccuto (I133) 32 0 8 16 8
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 2,9 1,05 0,8 1,05
KOHCYJIBTAIIMY TI0 KypCOBOU paboTe (TIPOeKTy), 19 0.4 0.4 04

KOHTpOJIBbHBIM paboTam (PT'P)

KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4eTa,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM pa0OThI 1,2 0,4 0,4 0,4
(mpoexTa); cmava KOHTpOIBHEIX padot (PI'P))

KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 0.5 0,25 0.25
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yacbl HA KOHTPOJIb 21,5 8,75 4 8,75
CamocrositesbHast padora (CP) 267,6 102,2 63,2 102,2
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
Yachbl: 396 144 108 144
3aYeTHhIE eUHUIbI 11 4 3 4

5. Copepxkanue IMCHUILIHHBI (MOIYJIfA), CTPYKTYPHPOBAHHOE 10 pa3jesiaM (TeMaM) ¢ YKa3aHueM

OTBEJECHHOI0 HA HUX KOJHYeCTBA aKA/leMHYeCKUX YaCOB U BU/IOB y4eOHbIX 3aHATHIA
5.1. TemaTrueckuii MiaH JUCHUILIMHBL (MOJYJIs)

Konrakthas pabora (1o yueOHbIM
3aHATHSAM), Yac.

JIEKITUH 113 JIP Bcero,

Ne Pa3nensl IUCLIUIUIMHEI CP
gac.

Cemectp

U3 HUX U3 HUX U3 HUX
Ha Ha Ha
MPaKTU- IpaKTU- IpaKTU-
BCEro BCEro
YeCKyI0 YECKYIO YECKYIO
MOATO- HOATO- HOATO-
TOBKY TOBKY TOBKY

BCETO

Kox
HWHIIKATOpa
JOCTHKEHUS

KOMIIETEH

JA170%1

1. |1 paznen. JIluneitnas anre6pa

1.1. (JIuneitnas anreGpa 11 4 3 20 27

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.4

2. |2 paznen. Ananuruueckas

TEOMETPHUS

AHaHHTI/I‘-IeCKaﬂ TSCOMETPUA HA
P 1] 2 3 18 | 23
IIJIOCKOCTHU

2.1.

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.3,
YK-2.4




OIIK-1.6,

OIlIK-1.7,
Bekropnas anrebpa u
OIIK-1.8,
2.2. |aHamMTHYECKas TEOMETPHS B 18 24 VK-2 1
MIPOCTPAHCTBE VK-2.3,
YK-2.4
3. |3 pasznen. OcHoBBI
MaTEeMaTHYECKOTo aHaJIn3a
OIIK-1.6,
OIlIK-1.7,
31 DYHKIUS OJHON IMepEMEHHOMH, 112 142 OIIK-1.8,
ee Ipeies ¥ HEMPEePhIBHOCTh YK-2.1,
YK-2.3,
YK-2.4
OIIK-1.6,
OIIK-1.7,
39, [TpousBomHas GyHKIUH U €€ 20 26 OIIK-1.8,
MIPUIOKEHUS YK-2.1,
YK-2.3,
YK-2.4
OIIK-1.6,
OIIK-1.7,
DyHKIMS HECKOJIBKUX OIIK-1.8,
3.3. MIEPEMEHHBIX 15 20 YK-2.1,
YK-2.3,
YK-2.4
4. |4 pasnen. MlHas KOHTaKTHas
pabora - 1 cemecTp
OIIK-1.6,
OIIK-1.7,
OIIK-1.8,
4.1. [nas xoHTakTHas paboTa 0,8 VK-2.1,
YK-2.3,
YK-2.4
5. |5 pa3aen. Kontposs - 1
CeMecCTp
OIIK-1.6,
OIIK-1.7,
OIIK-1.8,
5.1. | Dx3amen 9 VK-2.1,
YK-2.3,
YK-2.4
6. |6 pasnen. MHTerpansHOE
UcYHCIeHUe (PYHKIIUHN OJHOM
MEPEMEHHOM
OIIK-1.6,
OIIK-1.7,
. OIIK-1.8,
6.1. | HeonpeneneHnHslit HHTErpa 15 24 VK-2.1,
YK-2.3,

YK-2.4




6.2.

OnpeneneHHblil HHTErpasn

13

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
VK-2.1,
VYK-2.3,
YK-2.4

6.3.

HecoOcTBenHbII HHTETpa

5,2

8,2

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.3,
YK-2.4

7 paznen. KoMIuiekcHble yucna

7.1.

KomirekcHble unciia

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.3,
YK-2.4

8 pasnen. uddepennuanpanie

YpaBHCHU

8.1.

Jud.ypaBHenus 1 mopsiaka

13

22

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.3,
YK-2.4

8.2.

Jud.ypaBHeHus 2 nopsaka u
BBIIIIE

13

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.3,
YK-2.4

8.3.

JInHenHbIE HEOAHOPOIHBIE
nud.ypaBHEHUS 2 TIOPSIKA C
MOCTOSITHHBIMU
koa¢dunmeHTaMu

10

18

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.3,
YK-2.4

9 paznen. MHast kKoHTaKTHAsI
pabora - 2 cemecTp

9.1.

Wnas koHTakTHas pabora

0,8

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.3,
YK-2.4

10.

10 paznen. Kontposns - 2
CeMecTp




10.1

3auer

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
VK-2.1,
VK-2.3,
VK-2.4

11.

11 paznpen. P

11.1.

Psanel.

32,2

44,2

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
VK-2.1,
VK-2.3,
VK-2.4

12.

12 paznen. Teopust
BEPOSATHOCTEMN

12.1

Crny4aiiabie cOOBITHS

20

28

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.3,
YK-2.4

12.2

Crny4aifHble BETUYUHBI

20

28

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.3,
YK-2.4

13.

13 pa3nen. Maremaruueckas
CTAaTUCTHUKA

13.1

DNeMeHThl MaTeMaTHISCKOMN
CTaTUCTHUKHMU.

30

34

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.3,
VK-2.4

14.

14 pa3znen. UHasg KoHTaKkTHas
pabora - 3 cemectp

141

WNnast koHTakTHasA pabora

0,8

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.3,
YK-2.4

15.

15 paznen. Kontposs - 3
CEMECTp

151

DK3aMeH

OIIK-1.6,

OIIK-1.7,

OIIK-1.8,
YK-2.1,
YK-2.3,
YK-2.4




5.1. JIexuuu

Ne
pasng

HaumenoBanue paznena
U TEMBI JIEKIIAMN

HaunmeHnoBanue u kpaTkoe coaep:kaHue JEKIUn

Jluneiinas anreOpa

Martpuubl 1 onpeaenuTeNny, IeMCTBUS HaJl MAaTpULIaMHU.

Martpuuel u neiictBust Hag HUMH. OnpeenuTeNny KBaJpaTHbIX MaTPHILL.
CgoiicTBa onpenenuTesnein. MUHOPBI U anreOpanvecKue JOMOTHEHUS.
Teopema Jlamnaca. O6paTHas matpunia. Panr maTpuiibl.

Jluneiinas anreOpa

CucreMbl TUHEUHBIX YPaBHCHUH.

CucreMbl TUHEUHBIX ypaBHeHUH. Kputepuii COBMECTHOCTH CUCTEM
JIMHEWHBIX ypaBHeHUH. MeTojbl pemenus: metoll Kpamepa, meron ["aycca,
METO/ C UCII0JIb30BaHHEM 0OpaTHOW MaTpPHUIIBI.

AHanuTnyeckas
reoOMeTpHUs Ha
IUIOCKOCTH

AHanutHyeckas TCOMETPHUA HA IIJIOCKOCTH.

1. JlexapToBa cuctemMa KOOpAWHAT Ha MII0cKoCcTH. [IpeoOpa3oBanus
CHUCTEMBI KOOPAMHAT: NapaJlIeIbHBIN IEPEHOC U IIOBOPOT OCEH.
Paccrostnue Mexay AByMs TOUKaMH, JIEJIEHHE OTPE3Ka B 3a1aHHOM
COOTHOILIEHUH.

2. IIpsimast Ha MIIOCKOCTU: BU/bl ypaBHEHUH NPSIMOM Ha IJIOCKOCTH,
B3alMHOE PACIIOJIOKEHUE ABYX NPSAMBIX, PACCTOSIHUE OT TOUYKH 0 IPSIMOH.
3. KpuBble BTOpOro nopsijaka Ha INIOCKOCTH: 3JUIUIIC, ThIiepOoIa,
napaboJa, OCHOBHBIE XapaKTECPUCTHKH.

Bekropnas anre6pa u
aHAIUTUYECKas
reOMeTpHsI B
MIPOCTPAHCTBE

Bekropnas anre6pa

BekTopsl Ha MIIOCKOCTH U B IPOCTpaHCTBE. JIMHEeHHbIe onepauu Hal
BEKTOpaMH, cBoicTBa. CKalsipHOE, BEKTOPHOE U CMEIIAHHOE
MIPOU3BEICHUS BEKTOPOB, CBOMCTBA. Y CIIOBUSI OPTOTOHAILHOCTH,
KOJUTMHEAPHOCTH U KOMIUTAHAPHOCTU BEKTOPOB B KOOPAMHATHOH (opMe.

BexTopnas anreOpa u
aHaJIMTHYCCKasa
reoMerTpus B
IPOCTPAHCTBE

AHanuThuyeckas reoOMeTpHUsl B IPOCTPAHCTBE.

1. YpaBHEHHE IIITIOCKOCTH B IPOCTpaHCTBE. B3auMHoe pacnosnoxenne
IUIOCKOCTEH B POCTPAHCTBE: YIOJI MEXKAY INIOCKOCTSIMH, YCIIOBUS
MapaJUIEIbHOCTH U MEPIIEHINKYISPHOCTH INIOCKOCTEN.

2. [Ipsimast B mpOCTPaHCTBE U CIIOCOOBI €€ 3ajaHusl. YOI MEXTY
IpsAMBIMU. PaccTostHuE OT TOYKHU 70 MPSMOM.

3. B3aumHOe pacrnonokeHue NpsMol U MIOCKOCTH B IIPOCTPAHCTBE: Yol
MEX1y MPSMOI U MJIOCKOCTBIO, YCIIOBHS MAPAIIENbHOCTH U
NEePIEeHIUKYISIPHOCTH IPSIMON U TJIOCKOCTH.

OyHKIUA OJHOU
IIEPEMEHHOM, €€ IIpeien
U HEIIPEPBIBHOCTH

DyHKIMS, €€ IPees U HENPEPHIBHOCTD.

1. I[TonsiTue u ciocoOb! 3aAaHusl PYHKLNHU, CBOMCTBA (DYHKIIUH.
Knaccudukanus sneMeHTapHbIX QyHKIUH.

2. llpenen @yukiuu. beckoHeuHo Maible 1 OECKOHEYHO OOJIbIINE
BeIMUMHBI. OCHOBHBIE TEOPEMBI O MpeeiaX, IPU3HAKU CYLIECTBOBAHUS
npezaena. 3amedarenbHble penensl. CpaBHEHHE OECKOHEYHO MaJIbIX
BEJIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJjible (QYHKIUU.

3. HenpepbIBHOCTH (PYHKIIMH B TOUKe. TOUKH pa3pbiBa QYHKIIUU U UX
kiaccugukanys. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIIMSIX.

[TpousBoHas GyHKIIUH
U €€ NIPUIIOKEHUS

[Tpon3BoHas GyHKIUH.

Onpenenenue npou3BoHON. Ee reomerpuueckuii 1 Gu3N4eCcKuil CMBICII.
[TpaBuna quddepeHurpoBaHus.

[Tpou3BoHBIE ANIeMeHTapHbIX (GyHKIUN. [Ipon3BoaHAS CIIOKHOM,
00paTHOW U MapaMeTpUUYEeCcKH 3aJaHHON QYHKITUHL.

IIpunoxxeHus NpoU3BOIHOMN:

- YpaBHEHHUE KacaTeJIbHOU K KPUBOL;

- ucciieioBaHue (PYHKIMM U TIOCTPOCHUE ee Tpaduka;




- BBIYUCJICHUE TPUOINKEHHOTO 3HaYCHUST (DYHKIIMH C TIOMOIIBIO (DOPMYJIBI
Tewnopa.

O YHKIUSA HECKOIBKHUX
MIEPEMEHHBIX

YacTHble MPOU3BOIHBIE U UX MPHIIOKECHHUS.

OYHKINHI HECKOJIBKUX MepeMeHHbIX. O0acTh onpeaeneHusl.
[TpousBoausie u AuddepeHuans GyHKIHMH HECKOIbKUX TEPEMEHHBIX.
['eomeTpryeckuil CMBICI YaCTHBIX MPOU3BOAHBIX. [Ipon3BogHas cloKHOI
Y HESIBHO 33/1aHHOM (PYHKIIMK HECKOJIbKMX NepeMeHHbIX. Hopmans u
KacaTeJbHasl IJIOCKOCTh K MoBepXHOCTU. [Ipon3BoaHast 10 HanpaBICHUIO
(GYHKIIMM HECKOJIbKUX MEPEMEHHBIX U rpaaueHT. [IponsBoaHbie u
muddepeHIHanbl BHICIIUX TOPSAKOB. TeopeMa 0 paBeHCTBE CMEUIaHHBIX
MPOU3BOIHBIX. DKCTPEMYM (PYHKIIMH HECKOJIBKUX MEPEMEHHbIX.
Haubonbiee n HauMeHblee 3Ha4eHUs (PYHKIUN HECKOJIBKIX
MEPEMEHHBIX B 3aMKHYTOM 00J1acTH.

Heonpenenennpiii
HUHTEerpaj

Heonpenenenusiii HHTErpal, €ro CBOWCTBAa U OCHOBHBIE METO/IbI
BBIUMCIICHHUS.

[TonsiTue mepBooOpaszHoit pyHkuu. OnpeereHue 1 CBOMCTBA
HeompeAeNeHHOro nuTerpaia. Tabauia HeonpeIeIeHHbIX HHTETPAIOB.
WuTerpupoBanue pasznoxkeHueM. IHTerpupoBaHue METO/I0M 3aMEHbI
nepeMeHHoil. UHTerpupoBanue mo 4acTsMm.
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OnpenieneHHbIN
HUHTEerpaj

OrnpenesieHHbI UHTErPal U €ro NPUIOKEHUS.

[lonsiTHEe OmpeeIeHHOro UHTErpaia, ero reomerpuueckuii. CporicTBa
omnpeneaeHHoro uuterpana. Teopema o cpegHem 3HaueHuu. Teopema
bappoy u ee cneacrsue. ®opmyna Hetorona-JIeitouuna. ['eomerpuyeckue
MPUJIOKEHUS ONIPEIEIEHHOTO UHTErpasa.
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HecoOcTBeHHBIH
HUHTETpaT

HecoOcTBeHHBII HHTETpaJL.

HecoOcTBeHHBII HHTErpall, onpeesieHUue, BHIYUCICHUE.
HccnenoBanue cX0IMMOCTA HECOOCTBEHHBIX MHTETPAJIOB IEPBOTO U
BTOPOTO poja.
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KommiekcHrlie uncia

KommnekcHsle yucna.

Omnpenenenne KOMIUIEKCHBIX yKcen. Anredpanyeckas popma
KOMILJIEKCHOTO yncia. Tpuronomerpuueckas ¢popmMa KOMIUIEKCHOTO YHCTIA.
JlelicTBus HaJl KOMITJIEKCHBIMM YHCIIAMH.
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Jud.ypaBuenus 1
nopsiika

JuddepenunanbHple ypaBHEHUS IEPBOrO MOPSAIKA U METOBI UX
pelieHus.

1. OcHOBHBIE OHATHS TEOPUU OOBIKHOBEHHBIX JU(PPEpeHIINaTbHBIX
ypaBHeHui. OO111ee 1 yacTHOe pereHue quddepeHnaibHOro ypaBHEHUS.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH peleHus 3aaaun Komm.

2. YpaBHEHHUsI IEPBOTO MOPSIIKA:

- muddepeHIranbHbIe YPaBHEHUS C pa3IesSONIMMUCS TEPEMEHHBIMU;

- OIHOpOJHbIE AU depeHLInaTbHbIE YPAaBHEHHUS U YPAaBHEHMUS,
NPUBOJISALINE K HUM;

- TUHelHbIe T epeHnuanbHbe YpaBHEHHs U ypaBHeHue bepHymn.

14

Hud.ypaBuenus 2
TOPSI/IKA U BBIIIE

JuddepennmansHbie ypaBHEHUS BBICIINX MOPSIIKOB, AOMYCKAIOIIHIE
MOHMKEHUE TOPSAIKA, U METO/Ibl UX PEUICHUS.

1. O6mue nousitus o nuddepeHIaIbHBIX YPaBHEHUSX BTOPOTO MOPSIKA.
3agaua Komm.

2. MuddepeHnnanbHbie ypaBHEHUS BBICIIUX MTOPSIKOB, JOMYCKAIOIIHE
MOHUKEHUE TIOPAJIKA.
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JIlmHeitnpie
HEOJTHOPO/IHBIE
nud.ypaBHeHUS 2
TOpsIZIKa C
MMOCTOSTHHBIMU

Jluneitnsle nudepeHuanbHbIe YpaBHEHHSI BTOPOTO MOPSAIKA.
Jluneitnsle nuddepeHnuanbHble ypaBHEHHsI BTOPOTO MOPsIKa, CBOMCTBA
ux pemeHnit. OnHOpOAHbIE TMHEHHbIE T depeHIInaTbHbIe YpaBHEHUS
BTOPOTO MOPSAKA C MOCTOSHHBIMH K03 pULIeHTaMu.
Xapaktepuctuueckoe ypapHeHue. CTpyKTypa o0IIero pemeHus




koapurmenTamu

OJTHOPOJIHOTO M HEOTHOPOAHOTO U (HEepEeHITHATEHOTO YPaBHEHUS
BTOpOTO nopsiaka. Jluaeitnoe HeoHOpOoAHOE MU PEepeHITnATBHOE
YpaBHEHHE C MOCTOSHHBIMU KOA()(HUIIMECHTAMH U CTICIIUATBHON MTPaBoOi
9acThI0. MeTo/1 BapuaIliy MTPOU3BOJIEHBIX MTOCTOSHHBIX.
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Paner.

UwucioBbie U CTETICHHBIC PSIBI.

1. YucnoBo# psifl, ero CXOAUMOCTb, CyMMa. 3HAKOIOJIOKUTEIbHBIE PSIbI.
CaoiicTBa cxomsamuxcs psaoB. HeoOXxoaumblidl MpU3HAK CXOUMOCTH.
JlocTaTo4yHbIe MPU3HAKU CXOUMOCTH PSIIOB C MOJIOXKUTEIHHBIM YJICHAMHU:
(mpu3Haku cpaBHEHMS, Mpu3HaK Jlamambepa, HHTETpaIbHbIN MpU3HAK
Kommn).

2. 3nakouepenyromuecs psaabl. [Ipuznak Jleioauma nis
3HAKOYEPEIYIOIIUXCS PSIOB. AOCOMIOTHAS M YCJIOBHAS CXOJAUMOCTb.

3. Crenennsie psanpl. Teopema Abens. UHTepBan CXOIUMOCTH CTEIIEHHOTO
psila, CBOMCTBA CYMMBI CTETICHHOTO psijia. TeopeMa 0 eIMHCTBEHHOCTH
pasnokeHus: GYHKIUHA B CTCTICHHOU PS/I.

4. Paawr Teiinopa u Maknopena. Heo6xoaumMoe 1 IoCTaTOYHOE YCIIOBHE
cxoaumocTu pana Teiinopa k nopoxxaatomiei pyHkuun. OcTaTouHbIN YieH
dbopmynel Telinopa B popme Jlarpanxa. PasnoxkeHre 0CHOBHBIX
AJIeMEHTapHBIX (PYHKIMIA B psig MakiiopeHa.
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Cayuyaiinble COOBITHS

CrnyuaitHbie COOBITHS.

1. OcHOBHBIE MOHATHUSA: CIIy4ailHOE COOBITHE, BUBI COOBITUI. AnreOpa
coOwITuii. Knmaccuueckoe omnpeneneHue BeposiTHOCTH. YacToTa u
BEPOATHOCTH MOSBIECHUS COOBITHS. [ 'eoMeTpuuecKoe onpeaeneHue
BEPOSITHOCTH.

2. DneMeHThl KOMOMHATOPUKH: pa3MEeIlEHHSs, IEPECTAHOBKH, COUCTaHUSI.
3. Teopema ciio)KeHHUsI BEPOSITHOCTEH. Y CIIOBHAsI BEPOSITHOCTh, TEOpEMA
YMHOEHHS BEPOSITHOCTEH.

4. ®opMmyna noJIHOM BeposITHOCTH U (popmyisl baiieca.

5. IloBropubie ucnpitanus. opmyna bepuymiu. AcuMnrorunyeckue
dbopmynsl: Teopema [lyaccona, JlokanbHast U HHTETpaIbHAS TEOPEMBI
Jlanunaca.
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CrydaiiHple BETUYHHBI

CrnyuaiiHble BEJIMYUHBI.

1. IlonsaTue cayyaitHON BeIMYMHBI. [[UCKpETHBIE U HENTPEPBIBHBIE
CIly4alHbI€ BEJIMUMHBL. P pacnpenencHus ciy4aiHON BEIUYHHBI.
@yHKIUA pacnpeneleHus Cay4alHON BeanYuHsl. [1moTHOCTD
pacrpeneineHus BEpOSATHOCTEN.

2. YucnoBble XapaKTEPUCTUKH CIy4aiHON BEIMYUHBI.

3. Buabl pacnipenienieHus ciydyailHbIX BEJIMYUH: OUHOMHUAIBHOE
pacnpezelieHue, reOMETPUYECKOE Pacpeie]ICHUE, paclpeieeHue
Ilyaccona, paBHOMEpPHOE pacIpeeiIeHHE, T0KAa3aTENbHOE pacpeieiieHue,
HOpMaJIbHOE pacrpenencHue. Pacnpenenenus, CBsi3aHHble C HOPMaJIbHbIM
pacpeneieHUEM.

4. 3akoH Oonpmx yucen. [IpenenbHbie TEOPEMBI.
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DeMeHTHI
MaTEMATHYECKON
CTATUCTHUKHU.

3ajaun MaTeMaTHYECKONW CTaTUCTHKH.

OCHOBHBIE 3aJ1a4y MAaTEMaTUYECKON CTaTUCTUKH. | eHepanbHas
COBOKYIHOCTb. Bribopka. Bapuannonnsiii psin. Beibopounas pyHkuus
pacnpezeneHus. BeIOOpoUHbIE UNCIOBbIE XapaKTEPUCTUKH.
I'pynnupoBanHBIi BapranoHHbId psj. ['uctorpamma. laTepBanbHble
OLICHKH. JlOBEpUTENBbHBIN HHTEPBAJI ISl MATEMATHYECKOTO OKHIAHMSL.
[IpoBepka CTaTUCTUYECKHUX THIIOTE3.

5.2. IlpakTnyeckne 3aHATHS B CECCUIO

No
/o

HaumenoBanue paznena
Y TEMbI CEMUHAPCKUX
3aHATUU

HaumenoBaHue u COACPIKAHUC TPAKTUICCKUX 3aHATUH




JIuneitnas anredpa

Pelienue cuctem JIMHEHHBIX YPaBHEHUM.
Pemenue cucrem merogom Kpamepa, I'aycca.

AHanuTnyeckas
reoMeTpus Ha
IUIOCKOCTH

Pemienue 3amad no aHATUTHYECKON T€OMETPUHU HA TIOCKOCTH.
CocraBneHue ypaBHEHUs PsSMOi. B3anmMHoe pacnoyiokeHue npsiMbIX.
OrnpezerieHre TUIa KPUBOM BTOPOTO TOPSJIKA 110 €€ YPABHCHHIO U
MOCTPOEHHUE Ha JCKapTOBOM MIIOCKOCTH. [Torck Touek nmepeceueHus
3aJaHHBIX JIMHUH.

Bekropnas anre6pa u
aHAIUTHUYECKas
reoMeTpusl B
MIPOCTPAHCTBE

Pemenue 3a1a4 no aHaTMTHYECKON T€OMETPUU B TPOCTPAHCTBE.
CocraBieHue ypaBHEHUS IUIOCKOCTH U MPSIMOM MO U3BECTHBIX
napaMeTpam/XapakTepUCTUKaM:

[Touck TOYKHM NepecedeHust MPSMBIX U IIIOCKOCTEH, MOUCK PACCTOSHUS OT
TOYKH JI0 TJIOCKOCTU WJIU MPSIMOH.

[TpousBomHas GyHKIIHH
U €€ IPUI0KEHUS

Brluncienue npou3BOAHON U €€ IPUIOKEHUS.

Brraucnenue npon3BoAHON ¢ TOMOIIBIO IPAaBWIT JU(PEepEeHIIMPOBAHUS U
Ta0JINLIBI IPOU3BOIHOM.

Pewienne 3a1a4 Ha IPUIIOKEHUS ITPOU3BOJHOM.

O YHKIUSA HECKOIBKHUX
MIEPEMEHHBIX

[TpunoskeHUsT YaCTHBIX MTPOU3BOTHBIX.

Perienue 3a1a4 Ha IPUMEHEHHUE YaCTHBIX TPOU3BOHBIX:

- IOCTPOCHKE YPAaBHCHUI KacaTeIbHOHN IIIOCKOCTH U HOPMAJIH K
MTOBEPXHOCTH;

- IOMCK MTPOU3BOJIHOM 10 HATIPABJICHUIO U TPAUCHTA (PYHKIIUY;

- TOMCK HAaUOOJIBIIIETO U HANMEHBIIIETO 3HAUCHHS (DYHKIIMH B 33JJaHHOM
obmnactu.

Heonpenenennsiit
HHTErpal

MeToab! BBIYMCIICHNS HEOIIPEAEIEHHOTO HUHTETpaa.

Meroapl HHTETPUPOBAHMS:

- 3aME€Ha IIEPEMEHHO;

- HIHTETPUPOBAHUE 10 YaCTIM;

- UHTETPUPOBAHUE IPOOHO-PAIIMOHATIBHBIX aNreOpanyecKiX BhIPaKeHUH;
- HHTErPUPOBAHNE HEKOTOPBIX UPPALIMOHAIBHBIX aIre0panyecKux
BBIPAKECHMI;

- HIHTETPUPOBAHUE TPUTOHOMETPUUYECKUX BBIPAKECHUM.
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OrnpeneneHHbIN
HHTETpAI

['eomeTpryeckue NpUI0KEHUS ONPENETIEHHOIO HHTETpaIa
['eomeTprueckue NpuIoKEHUs ONPENEIEHHOTO HHTETpaa:
- IUIOIIA/b 3aMKHYTOH (UTypHI;

- 00BbeM Tela BpalleHuUsI.
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Jud.ypaBuenus 1
nopsiiKa

MeTopl peneHust ypaBHEHUH EPBOTO MOPSAKA.

MeTtoapl pemeHus A ypaBHEHUI IIEPBOTrO NOPSIKA!

- i depeHnnaIbHbIe YpaBHEHHS C pa3IeNIAIOUMMUCS IEPEMEHHBIMU;
- 0HOpOIHBIE MU hepeHInaIbHbIE YPABHEHUS U YpaBHEHMUS,
NPUBOASIINIE K HUM;

- TMHelHbIe AU depeHnaNbHble ypaBHEHUs U ypaBHeHHe bepHymu.
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Jud.ypaBHeHus 2
MOpsi/IKa U BBILIE

Mertons! pemienust AuddepeHnnaibHbIX YpaBHEHUH BBICIIUX MOPSAKOB,
JIOTTYCKaIOIUeE TTOHWKEHHUE MOPSJIKA.

JuddepennmranpHble ypaBHEHUS BBICIINX MOPSIIKOB, AOMYCKAIOIIIE
MOHM)KEHUE MOopPsAKa:

- ipocreiiniee ud. ypaBHEHHE N-TIOPSAKa;

- YpPaBHEHHE, COZIEpIKalllee TOIBKO apryMEHT U JBE CTapllIne
IMPONU3BOJHEIC,

- YpaBHEHHE, HE COJEepIKAIIECe apryMEHTa.
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JIunelneple
HEOJTHOPO/IHBIE
nud.ypaBHeHUS 2
nopsiKa ¢

MeToapl pemeHns TMHEWHOT0 HeOAHOPOAHOE U HepeHITnaTbHOTO
YpaBHEHHUS C IOCTOSTHHBIMU KO3 UITUECHTAMH.

OpnHopoHble THHeNHbIe nuddepeHnanbHbe YpaBHEHHSI BTOPOTO
HOpsi/IKa C TIOCTOSHHBIMU KO3 (uIeHTaMu. XapakTepucTHIeCKOe




MOCTOSTHHBIMU
KodppunreHTaMu

ypaBHEHHE.

CtpykTypa 00111ero penieHus OAHOPOTHOTO U HEOAHOPOIHOTO
mudpepeHIaTbHOTO YPaBHEHUSI BTOPOTO TOPSIKA.

Mertoapl pelieHus IMHEHHOTO HeOHOpoAHOE TudPepeHITnaTIbHOTO
YpaBHEHUS C MTOCTOSIHHBIMH KO3 (HUIIMCHTAMM:

- CO CIIeIMaJIbHON MPABOM YaCTHIO;

- METOJ] BapHaIliy IPOU3BOJIBHBIX TTOCTOSTHHBIX.
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Panpr.

UucoBble U CTEIIEHHBIE PSAbL. PELICHUE 3a1a4.

Hucnosele psaabl. JJocTaTouHbIE TPU3HAKH CXOAUMOCTH
3HAKOIIOJIOXKUTEIBHBIX pA0B. CXOAMMOCTh 3HAKOIIEPEMEHHBIX PSIJIOB.
Paznoxenue ¢pyHkuuu B creneHHoi psa. MaTepBan cxoqumMocTi
CTEIIEHHOTO psija.
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Crnyuaitabie COOBITHS

[TocTpoenue cinydaifHOro coOBbITHSI UEpE3 JEMEHTAPHBIE COOBITHS U
BBIYMCIICHUE €0 BEPOATHOCTHU.

TeopeMsl CII0KEHUS U YMHOKEHHSI BEPOATHOCTEH. Y CIIOBHASI BEPOATHOCTD.
dopmyina nonHo# BepoaTHOCTH U hopMmyIsl baiieca.

IToBropHbIe HcnbITanusA. PopMyiia bepHyu. ACUMITOTHYECKUE

bopmyIIbI.
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CriyyaiiHble BEJTMYHHBI

HI/ICerTHaH W HCIIPCPbIBHAA cnyqaﬁHaﬂ BCJINYHHA.
HI/ICerTHaH " HCIIPCPbIBHAA cnyqaﬁHaﬂ BennunHa. X 4ynuciIoBbIe
XapaKTCPUCTHUKU. OcCHOBHEBIE pacpeaciCHus.

5.3. IlpakTudeckue 3aHsITHs

HaumenoBanue paznena

pJa\fﬂ U TEMBI MPAKTHYECKUX HaumeHnoBanue u cosiep:kanre NpakTUUECKUX 3aHATUI
3aHATUN
. Pemienue cucrem JIMHENHBIX YPABHEHUN.
1 Juneiinas anrebpa | perepye cuctem metonoMm Kpamepa, meronom ["aycca.
Pemenue 3a1a4 no aHaIMTUYECKOW T€OMETPHUH Ha TNIOCKOCTH.
AHaIUTHYECKas CocraieHne ypaBHeHuUs NpsMoil. B3zanMHoOe pacnosioskeHue npsMbIX.
2 reoMeTpHs Ha Omnpenenenne Tuna KpUBOK BTOPOTO MOPSAKA I10 €€ YPABHEHUIO U
IIOCKOCTH IIOCTPOECHHE Ha IEKapTOBOM IIockocTH. [lonck Touek nepeceueHus
3aJIaHHBIX JINHUH.
Pemenne 3a1a4 no aHAIMTUYECKOW F€OMETPUH B IIPOCTPAHCTBE.
CocraBiieHne ypaBHEHUS TUIOCKOCTHU:
- C U3BECTHBIM BEKTOPOM HOPMaJIU U MPOXOASILIEH uepes3 3aJaHHYI0 TOUKY;
- coziepakallel B ce0e JABe 3aJaHHbIE NIPSMBIE;
- IEPIEHAUKYIISIPHOM JIBYM IJIOCKOCTSIM;
- IEPIEHAUKYJISIPHON WM NapajuIeIbHO WIIH MO/ 3a/1aHHbIM YTJIOM
BexTopHas anrebpa ¥ | yspectroii miockocTr HiH TpAMOi.
3 aHajquTdecKas CocTaBiieHHe ypaBHEHHs IPSIMOI:
reoMeTpus B - IpoXoAMIeH Yepes 3a1aHHYI0 TOUKY B 33JaHHOM HAIPaBJICHUM;
HpOCTPaHCTBE - SABJIAIONIYIOCS TIEPECEUEHUEM JIBYX TIIOCKOCTENH;
- IEPIEHAUKYIISIPHON WK NapajuieIbHO WIH MO/ 3alaHHBIM YTJIOM
W3BECTHOM TUIOCKOCTH WJIU TPSIMOM.
[Touck TouKM nepecedeHust MPSMBIX U MIIOCKOCTEN, paCCTOSIHUS OT TOUKU
J10 TUTOCKOCTH WJIH MPSIMOM.
DyHKIMS OTHOM Brruucnenue npenena GyHKIINUA.
4 | mepemenHoi, ee ipeen | METOIbI PACKPBITHS HEONIPEACIECHHOCTEH, BOSHUKAIOIIHNX [PH
U HENPEPBIBHOCTH BBIYUCIICHUU IPEICITIOB.
. TIponsBoaHas GpyHKLUK Brruucnenue npou3BoaHON QyHKIMH.

" €€ NPUJIOKCHHUA

Beruucrienue mpon3BOAHOM ¢ TOMOIIBIO TpaBuII (G PepeHIUPOBAHUS U




TaOIMITBI IPOU3BOTHOM.
Pemienue 3axa4 Ha NPUIIOKEHUS TPOU3BOTHOM.

(DYHKI_II/IH HCCKOJIBKHUX
NEPEMEHHBIX

BbruncieHne 9acTHBIX MPOU3BOTHBIX

BbruncieHre 4acTHBIX MPOU3BOIHBIX U AU PepeHInanoB QyHKINN
HECKOJIBKUX MTEPEMEHHBIX.

Pemenre 3a1a4 Ha MPUMEHEHHUE YaCTHBIX TPOU3BOIHBIX:

- IOCTPOCHKE YPAaBHEHUH KacaTeIbHON TUIOCKOCTH U HOPMAJIH K
MTOBEPXHOCTH;

- IOMCK TIPOU3BOHOMN 10 HAIIPABJICHUIO U TPaJMEeHTa (YHKIUH;

- MIOMCK HAaMOOJIBIIEr0 ¥ HAMMEHBIIETO 3HaYCHHUS DYHKIIMU B 33 JaHHON
obnactH.

Heonpenenennsiit
HHTErpal

MeTobl BEIYMCIIEHUS HEOIIPEAEIIEHHOIO HHTErpaia.

MeToabl UHTErpUPOBAHUSA:

- 3aM€Ha IEPEMEHHOM;

- UHTETPUPOBAHUE 1O YaCTSIM;

- HHTErpupOBaHUe APOOHO-PAIMOHATIEHBIX AIreOpanuyecKuX BhIPaKEeHHUI;
- HHTErPUPOBAHNE HEKOTOPBIX UPPALMOHAIBHBIX aNreOpandecKux
BBIPXKEHUI;

- UHTETPUPOBAHUE TPUTOHOMETPUUYECKUX BBIPAKEHUM.

10

OnpenieneHHbIN
HUHTEerpaj

BeruncieHue onpeeieHHOro HHTerpaia i ero MPUIOKCHHS.
Beruucnienue onpeiereHHOro uaTerpaia mno gopmyne HeroToHa-
JleliOHMLIA.

["eomeTpryeCcKre MPUIOKEHHUS ONPEACIAEHHOIO HHTErPaia - BEIYUCICHHE:
- TUTOIIA/IN 3aMKHYTOH (UTypBI;

- JUTMHBI IYTH KPUBOWH;

- 00beMa Tella BpalleHus;

- IJI0IAM OOKOBOM IOBEPXHOCTH TeJIa BPALCHUS.

11

HecoOcTBeHHBIIT
UHTETrpal

Brruucnenue necodbctBeHHOro uHTErpaia 1 u 2 poxa.
Brranciienne HeCOOCTBEHHOTO MHTETpalia, UMEIOIIETO
- TOYKY pa3pelBa Ha IIPOMEKYTKE UHTETPUPOBAHHUS;

- OECKOHEUHBIN MPOMEKYTOK HHTETPUPOBAHUS.

13

Jud.ypaBuenus 1
nopsiika

MeTtonbl penienus aug.ypaBHEHHM IepBOro nopsiika.

Meroas! pemeHys i ypaBHEHUN IEPBOTO NOPsAIKa:

- muddepeHIranbHble YPaBHEHUS C pa3IesSOUIMMUCS TEPEMEHHBIMU;
- OIHOPOJHbIE AU depeHIInaTbHbIE YPAaBHEHUS U YPAaBHEHMUS,
NPUBOJISLINE K HUM;

- TUHelHbIe MU PepeHnanbHble ypaBHEHUS U ypaBHeHHe bepHyiin.

14

Hud.ypaBuenus 2
TOPSI/IKA U BBIIIE

JuddepennnanbHble ypaBHEHHsI BHICIINX HOPSIIKOB, TOMYCKarOIINe
MOHMKEHUE MOPsIIKa.

JuddepennnanbHble ypaBHEHHsI BHICIINX HOPSIIKOB, TOMYCKarOIINe
MOHMKEHUE TOpsAKa:

- mpocreiniee Aud. ypaBHEHUE N-TIOPSIIKA;

- YpaBHEHHUE, COAEPIKAIIIEE TOJBKO apryMEHT U JBE CTapIlne
IIPOU3BOIHBIE;

- YpaBHEHHUE, HE COZIEpIKAIlEee apIyMEHTa.

15

JIuneitnbie
HEOJTHOPOHBIE
nud.ypaBHeHUS 2
nopsijiKa ¢
MTOCTOSTHHBIMH
koa¢pdureHTaMu

JluneltHOE OJTHOPOJHOE U HEOJHOPOAHOE MU depeHIaTbHbIE YpaBHEHUS
C TMOCTOSTHHBIMU KO3 UIIEHTaMH.

OnHoponHble NuHeiHbIe TuddepeHIaIbHble YpaBHEHUS BTOPOTO
Hopsi/IKa ¢ TOCTOSHHBIMU KO3 UIIeHTaMH. XapaKTepUCTHIECKOe
ypaBHEHHE.

CrpykTypa 0o011ero pemeHus 0JHOPOAHOIO U HEOAHOPOJHOTO
TuQepeHIaIbHOr0 YpaBHEHUSI BTOPOTO MOPSIKA.

MeToap! perieHus TMHEHHOro HeoTHOPOoJHOE U hepeHIIHaTEHOTO
YPaBHEHHS C TIOCTOSHHBIMHU KO3 (UITEHTaMU:




- CO CIeMaJbHOM MPABOM YACTHIO;
- METOJ] BapHaIliy MIPOU3BOJIBHBIX TTOCTOSTHHBIX.

CX0IMMOCTb YHCIIOBBIX PSIJIOB, pa3ziiokeHue GyHKIUN B CTETIEHHOU psI.
UYucnossie psibl. JlocTaTouHble MPU3HAKU CXOUMOCTH

18 Pyt 3HAKOIIOJIOXKUTEIBHBIX pA10B. CXOOUMOCTh 3HAKOIIEPEMEHHBIX PSIIOB.
Paznoxenne GyHKIMM B CTENIEHHOM PSI.
Boruncnenue BEposITHOCTH CIIy4aiiHOTO COOBITHSI.
OneMeHTbl KOMOWHATOPUKH: pa3MELIEHUs, IEPECTAHOBKH, COUETaHUSI.
BeposiTHOCTB c1y4aiiHOTO COOBITHSI.

. TeopeMsl CII0KEHUS U YMHOKEHHSI BEPOATHOCTEH. Y CIIOBHASI BEPOATHOCTD.

19 Curyualitble coObITHS dopmyia monHOI BepoaTHOCTH U hopMmyIsl baiieca.
[ToBTOpHBIE UcnbITaHusA. Dopmyna bepHyn. AcUMITOTUYECKHE
(bopmyIbI.
JluckpeTHas U HelpepbIBHAS CllydaiHasi BEJIMYHHA.

20 | Coyu4aiiHble BEIUUYMHEI JluckpeTHasd U HenpepbIBHAS Cly4daiiHas BeIU4MHA. X 4ucioBbie
xapakTepucTUKu. OCHOBHBIE paclipeieIeHusI.
O6paboTKa CTaTUCTUYECKUX JAHHBIX.
[lepBuuHnas craTucTuyeckas o0paboTKa HIKCIIEPUMEHTAIbHBIX TAHHBIX.

OneMeHTbI . Haxox1eHre 4ncnoBbIX XapaKTEpUCTUK. AHAJIN3 MOJy4YEHHBIX
21 MaTeMaTHaeCKon pe3ynbTaToB. OIeHKa COOTBETCTBUS 3aKOHA pacnpeenenus. Kpurepuu
CTaTUCTUKH.

cornacus IIupcona, Konmmoroposa. Toueunsie o1jeHKM mapaMeTpoB
pacnpenenenus. IHTepBanbHble OLIEHKU TApaMETPOB paCIpeieICHUS.

5.4. CamocrosTenbHas paboTa 00ydaromxcs

Ne | HaumenoBaHnue paszaena N
ConeprkaHre caMOCTOSTEIbHON paboThI
pasn| AMCHUIUIMHBI U TEMBI
JevictBus Hax maTpuuaMu. Perienue cucTeM JTMHENHBIX YPaBHEHUM.
. JleficTBUs HaJl MaTpULIaMU, BEIYMCIIEHUE ONPEACIIUTENS MATPHUIBI,
1 JIuneitnas anredpa . . o
pellieHre CUCTeM JTMHEHHBIX YPaBHEHU C TIOMOIIIBIO 0OpaTHOM MaTPHIIbI,
Meroaom Kpamepa, merogom ["aycca.
Pemenue 3a1a4 aHAIMTHYECKOW T€OMETPUH HA TUIOCKOCTH.
N3yuenne TeMsl, permieHue 3aaay:
- [louck paccTosiHUSI MEXTY ABYMsI TOUKAMH.
A - OnpeneneHue B3aMMHOTO PaCIIOIOKeHUsI MpAMBIX. [lonck yria Mexmy
, HaJIUTHYECKas TIPAMBIMHL.
TCOMETpHA Ha - CocTaBieHHe ypaBHEHHUS MPSMOii 10 €€ M3BECTHBIM
TocKocTH TapaMeTpam/XapakTepUCTUKAM.
- OnpeneneHue TUNIA KPUBOK BTOPOTO MOPSAKA MO €€ YPAaBHEHUIO U
MMOCTPOEHUE HA IEKAPTOBOM INIOCKOCTH.
- [Touck Touek nepeceyeHust 3aJaHHbIX JTUHUMN.
Pemenue 3a1a4 BEeKTOPHOM anreOpbl M aHATUTHYECKON TeOMETPUU B
MIPOCTPAHCTBE.
N3ydenue TeMsbl, pelieHue 3aaau:
JleficTBUs HaJl BEKTOpaMU (CIOKEHUE, YMHOKEHUE Ha YUCIIO, CKATISIPHOE U
BEKTOPHOE MPOU3BEACHUS ), ONIPEJICIICHUE yIIa MEXIy BEKTOpaMH
Bekropnas anre6pa u P P ), orp T Y pam,
MPOBEPKA YCIOBUS OPTOrOHAIBHOCTH, KOMILJIAHAPHOCTH, KOJUTMHEAPHOCTH
aHaJUTUYECKast
3 BEKTOPOB.
TeOMETpUsl B
CocraBieHue ypaBHEHUS IIOCKOCTH:
MIPOCTPAHCTBE

- C U3BECTHBIM BEKTOPOM HOPMAJIH U TIPOXOJISIIEH Yepe3 3aJaHHYI0 TOUKY;
- cozepikaiei B ce0e ABe 3a/laHHbIe TIPSIMBIC;
- IEPIIEHIUKYJISIPHON JIBYM IIJIOCKOCTSIM;




- IEPHEeHAUKYISIPHOM WK HapajiebHO WIH MO/ 3aJaHHBIM yTJIOM
M3BECTHOM MIIOCKOCTH WJIM TIPSIMOM.

CocrtaBneHue ypaBHEHUS MPSIMOI:

- IPOXOIAIIEH uepe3 3aJaHHYI0 TOUKY B 33JJaHHOM HalpaBJICHUY;

- SABJISIOLLYIOCS IEPECEUCHUEM JIBYX TUIOCKOCTEI;

- IEPHEHAUKYIISIPHOM WK HapajieIbHO WIH MO/ 3aJaHHBIM yTJIOM
M3BECTHOM MIIOCKOCTH WJIM TIPSIMOM.

[Touck TOYKHM MepecedeHus MPSMBIX U IIIOCKOCTEH, pACCTOSHUS OT TOUKH
JI0 TIJIOCKOCTH WJIN TPSIMOH.

OyHKIMUSA OJHON

Brruncnenue npeaena GyHKIUH.
W3yuenue TeMsl, penieHue 3a1ay:

4 | MepeMeHHOH, ee mpezen | BBIUMCIICHHE TIpeiea QyHKIIMH, UCTIONb3YS METObI PACKPBITHS
1 HCTIPCPBIBHOCTD HEOIPEIETIEHHOCTEM.
Brlunciienrie mpou3BOHON U PEILICHHE 3a/1ad Ha IPUMEHEHUE
MIPOU3BOAHOM.
N3ydenune TeMsbl, pelieHue 3aaay:
Bprumnciienre mpou3BoIHOM C TOMOIIBIO MpaBwil AU GepeHInpOBaHUS U
5 [Tpoussonnas ynkium TaOJIMIIBI POU3BOTHOM.
1 €€ MPUIOKCHUS Pemienue 3a1ay Ha MPUIIOKEHUS TPOU3BOTHOM
- YPaBHEHUE KacaTeJIbHOU K 3aJaHHON KPUBOM;
- IOMCK KCTPEMYMOB (PYHKIIHH;
- hccienoBaHue PyHKIIMY U TOCTPOCHHUE ee rpaduka.
YacTHbIC MPOU3BOHBIE U UX TTPHIIOKCHUSI.
N3ydenune marepualioB, pelieHNe 3a/1a4 Ha IPUMEHEHNE YaCTHBIX
MIPOU3BOIHBIX:
6 DyHKIUA HECKONBKUX |~ TIOCTPOCHHE YPaBHEHHUH KacaTeIbHOM INIOCKOCTH U HOPMAJIH K
MIEPEMEHHBIX HOBCPXHOCTH;
- IOMCK TIPOU3BOIHON IO HAIIPABIICHUIO U TPAJUCHTa ()YHKITUY;
- IOMCK HAMOOJIBIIEr0 ¥ HANMEHBIIETO 3HAYCHUS (DYHKIIMU B 33 JaHHON
obactu.
HeonpeneneHHblil THTErpan U METOJbI HHTETPUPOBAHMUSL.
N3yuenue marepuana, OCBOEHHUE METO/I0B UHTETPUPOBAHMS:
- 3aM€Ha IEPEMEHHOI;
9 HeonpeenenHslii - UHTETPUPOBAHUE MO YACTIM;
MHTErpa - HHTErpUPOBaHUE APOOHO-PAIIMOHATIFHBIX AreOpandyecKuX BhIPAKEeHHI;
- HHTErPUPOBAHNE HEKOTOPHIX UPPALMOHAIBHBIX aNreOpandecKux
BBIPAKECHMUI;
- UHTETPUPOBAHNE TPUTOHOMETPUUECKUX BBIPAKEHUM.
OrnpenenieHHbI UHTErPall U €ro NPUI0KEHUS.
N3yuenue matepuana, OCBOEHUE BBIUUCIECHUS ONPEAEIEHHOIO HHTErpaa
no popmyrne HeroTona-JIeiiOHumna u
10 OnpeieneHHbIit T€OMETPUUYECKHUX MPUIIOKEHUN ONPEIeIEHHOTO UHTErpaa:
MHTETpan - IJIOMIA/Ib 3aMKHYTOH (QUTYPHI;
- IJTMHA AYTH KPUBOM;
- 00beM Tena BpalleHus;
- IJIOMIA/Ih OOKOBOI MOBEPXHOCTH Tella BpaIllCHHSI.
Brruncienre HeCOOCTBEHHOTO HHTETpaIA.
HecoOcTBeHHDBIH Brrunciaenne HeCOOCTBEHHOTO HHTErpaia, UMCIOLICTO
1 MHTErpa - TOUYKY pa3pbiBa Ha MTPOMEKYTKE UHTETPUPOBAHHS;
- 0ECKOHEUYHBII IPOMEKYTOK HHTETPHUPOBAHUSI.
KommuiekcHsle uncna.
Omnpenenenne KOMIUIEKCHBIX uncen. Anredpandeckas popma
12 KommekcHble unciia

KOMILIEKCHOTO uncia. Tpuronomerpudeckas opMa KOMIIEKCHOTO YHCTIa.
JleicTBuS HaJ KOMIIJIEKCHBIMH YHCIIAMHU.
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Jud.ypaBuenus 1
nopsiiKa

Juddepennnansupie ypaBHeHUs | MOpsiiKa U METOIbI UX PEIICHHUS.
W3ydeHue maTepraia U OCBOCHHE METOJIOB PEIICHUS YpaBHEHUN EPBOTO
nopsiKa:

- muddepeHIranbHbIe YPaBHEHUS C Pa3IesIONIMMUCS TEPEMEHHBIMU;

- oiHOpoAHbIe AU depeHInanbHbe YPaBHEHHS U YPaBHEHMUS,
MPUBOJISALINE K HUM;

- TuHelHbIe TudQepeHnuanbHbe YpaBHeHHs U ypaBHeHue bepHyn.

14

Jud.ypaBuenus 2
MOPSIJIKA M BBILIE

Juddepennnanbaple ypaBHEHHS BHICIINX OPSIIKOB, TOIYCKAIOIINE
NOHMKEHUE TTOPSIKA.

W3yueHne maTepuana 1 OCBOCHHE METOAOB pelieHus qudQepeHraibHbie
YpaBHEHUS BBICIIUX ITOPAIKOB, JOIIYCKAIOIIKUE ITIOHDKEHUE ITOPAIKA:

- mpocreiiiee Aud. ypaBHEHUE N-TIOPSIIKA;

- ypaBHEHHE, COJIEPAKAIIEE TOJIBKO apryMEHT H JIBE CTapILIUe
IMPONU3BOJHBIC,

- ypaBHEHHE, HE COZIepKalllee apryMEHTa.

15

JIuHelHbIe
HEOIHOPO/HBIC
mud.ypaBHeHUs 2
TopsiJiKa C
MMOCTOSIHHBIMU
kodpurmenTamu

JluHeliHbIE OHOPOAHBIE U HEOAHOPOIHBIE MU depeHnantbpHbIe
YpaBHEHHSI BTOPOTO MOPSAKA C TIOCTOSHHBIMU KO3 (UIIEeHTaMU.
OnHoponHbie MUHEHBIE MU depeHaTbHbIe YpaBHEHUS BTOPOTO
HOpS/IKA C TIOCTOSSHHBIMU KO3 (hUIIeHTaMH. XapaKTePHUCTUIECKOE
ypaBHEHHE.

CrpykTypa 00111ero peieHus: 0JHOPOJAHOTO U HEOAHOPOIHOTO

QG epeHIaIbHOr0 YpaBHEHUSI BTOPOTO MOPSIKA.

MeToibl pelIeHUs TMHEHHOTO HEOJHOPOIHOE T depeHITHATIEHOTO
YPaBHEHHS C TIOCTOSSHHBIMHU KO3 (HUITIEHTaMU:

- CO CIIEIMAJIbHOM MPAaBOW YacCThIO;

- METOJ BapHalll{ POU3BOJIBHBIX OCTOSTHHBIX.

18

Psanwr.

YucnoBsle U cTenieHHbIe psijibl. Pemenue 3anauy.

OcBoeHue MaTepuaiia, pelieHue 3a/1ay.

Yucnossle panbl. JlocTaToOuHbIE IPU3HAKU CXOAUMOCTH
3HAKOIOJIOKHUTEIBHBIX PA10B. CXOOUMOCTh 3HAKOIIEPEMEHHBIX PSIIOB.
Crenennsble psaabl. IHTEpBan cX0IMMOCTH CTENEHHOTO psiaa. Paznoxxenue
(GYHKLIUU B CTENIEHHOMH psijl.

19

Crny4aiiabie cOOBITHS

Pemenue 3amau Ha MOCTpOEHUE CITYYaHHOTO COOBITHS U BHIYHCIICHUE €T
BEPOSITHOCTH.

W3ydeHue maTepurasna, OCBOCHHE IOCTPOEHUS COOBITHSI Uepes
AJIEMEHTApHbIE COOBITUS M BBIYUCIIEHUE €T0 BEPOSTHOCTH.

OneMeHTbl KOMOMHATOPUKH: pa3MEIEHUs, IEPECTAHOBKH, COUETaHUSI.
BeposiTHOCTB cltydaiiHOTO COOBITHSI.

TeopeMsl CIOXKEHUS U YMHOKEHHS BEPOATHOCTEN. Y CJIOBHAs! BEPOSTHOCTb.
®opmysa NoJHON BepoITHOCTH U (hopmyibl baiieca.

IToBTopHBIE UcnbITaHuA. @opMyiia bepHyuM. ACUMOTOTHYECKUE

bopMyIIBL.

20

CiyyaliHble BEJTMYHHBI

Pemenne 3ama4d Ha MMOCTPOCHHUC CJ'Iy‘lElfIHOfI BCIIMYHUHBI U BBIYUCIICHUEC UX
YHUCJIOBBIX XapaKTCPUCTHUK.

I/IBYLICHI/IC Marcpurajia, OCBOCHHUC OIIPCACICHUA cnyqaﬁHoﬁ BCJIMYHUHEI I10
3aladyc, IOCTPOCHUC 3aKOHA paCIpCaACIICHUA, (I)YHKI_II/II/I pacnupeaciICHUA U
IJIOTHOCTH, BBIMUCIICHUEC YUCIIOBBIC XaPAKTCPUCTHUKHU.

21

DIIEMEHTHI
MaTEMATUYECKON
CTATUCTHUKH.

O06paboTka CTATUCTHYECKUX JTaHHBIX.
W3ydeHnue matepuana.
O0paboTka CTATUCTHYECKUX JTAHHBIX UHAUBUAYAILHOTO 3aaHHUS.




6. Meroauveckue MaTepuaJibl IJI CAMOCTOATEILHONH padoThl 00y4arOmMXCsl MO IUCIUIIINHE
(MoayJi10)
1. Pabovas mporpamMma 1mo MaTeMaTuke.

2. Meroaudeckne yKa3aHus MO MOArOTOBKE K CEMHUHAPCKUM 3aHATHUSAM U IO OPTaHU3AIIH
CaMOCTOSITENILHON pabOThI 00YJIAFOIIUXCS TI0O MATEMATHKE:

-Kapamsn A.A., [Ipokodrea C.. AHanuTndeckas reoMeTpHsi Ha INIOCKOCTH. Y4eOHOe mocodue.
CIIGI'ACY, 2012 1.

-Kapaxkaspsu C.A, ConosseBa O.B. Ilpenen u HenpepbIBHOCTh (PYHKIIUH OJHOTO apryMEHTa.
Vuebnoe nmocodue. CIT6I'ACY, 2013r.

-Kapaxkaspsan C.A., ConosnéBa O.B, ITak D.E. luddepennuansHoe ucuucieHne GyHKIMA OTHON
nepemenHoil. Yue6noe nocodue. CII6IACY, 2015 1.

-MBoukuna H.M., Kne6anos JI.b., Mopo3oBa JI. E. ®yHKIn# HECKOIBKUX apryMEHTOB. Y4eOHOe
nocooue. CITI6I'ACY, 2000 r.

-Cmupnosa B.b., Mopo3sosa JI.E., Heonpenenennsiii unrerpan. Yueonoe nocooue. CIIOI'ACY,
2010r.

-Mopo3sosa JI. E., CmupuoBa B. b. Onpenenennsiii uarerpan. Yueonoe nocodue. CII6IACY,
2011r.

-Cmupnosa B.b., Mopo3zosa JL.E., [luddepenumansusie ypaBHeHUs, Y4yeOHOe ocodue.
CII6I'ACY, 2011 1.

3. IlepeueHb BOIPOCOB IPOMEKYTOUHOM aTTECTAIUH.

4. Metonuyeckoe obecriedeHne JUCIUILIMHBI B Cpejie AUCTaHLIMOHHOTO 00yUeHus Moodle:
https://moodle.spbgasu.ru/course/view.php?id=4021

[IporpammMol JUCHHUIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JICKIIMOHHBIX 3aHATHI, HA KOTOPBIX JAETCA
OCHOBHOW CHCTEMAaTU3MPOBAHHBIN MaTEPUal, U MPAKTUUECKUX 3aHATHI, MPEANOIArarlnX 3aKperieHue
M3Y4YEHHOTO MaTepraiia U GopMupoBaHue y 00yJarouuxcsi HeOOXOAUMBIX 3HAaHUW, YMEHUN U HABBIKOB.
Kpome Toro, BaxHEHIIINM 3TarioM U3y4eHUS TUCHUILTAHEI SBJISETCS CaMOCTOSTENIbHAs paboTa
00yJaronuxcs C UCIOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTHH.

B 06Bem camocTosTensHON pabOThI MO AUCIUTUTMHE BKITIOUAETCS CISAYIOIIEE:

- U3YYEHHE TEOPETUYECKUX BOIIPOCOB IO BCEM TEMaM JIUCIIUIIIINHBIL;

- HOATOTOBKA K MPAKTUYECKUM 3aHATHSIM;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJ€HTOB.

3aJ10roM yCIenHOro OCBOSHHMS 3TOM JIUCIMIUIMHEI SIBISIETCS 00s13aTENIbHOE ITOCEIIEHHE
JIEKIIMOHHBIX U MPAKTHYECKUX 3AHATHH, TaK KaK IPOITYCK OJHOTO (TeM 0oJiee, HECKOIBKHUX ) 3aHATHIH MOKET
OCJIOKHHUTH OCBOEHHE Pa3JelioB Kypca. Ha NpakTHUECKHMX 3aHATHSX JASTCs MaTepHral, N3JI0KEHHBIM Ha
JEKIUAX B paMKax BBIOJIHEHUS MPAKTHYECKUX 3a1aHuii. B caMOCTOsATEBHOM paboTe BayKHOE 3HAUCHHE
HUMEET PelIeHne TECTOB B Cpejie JUCTaHIIHOHHOT0 00y4yenus Moodle.

[Ipucrynas K U3y4eHUI0 TUCIUILIMHBI, HEOOXOIMMO B MEPBYIO OYepeb O3HAKOMUTHCS
conepsxkanueM PITJI, a Takxke METONMYECKUMHU yKa3aHUSMU IO OpraHU3aIl[il CaMOCTOSATEIbHONU padoThl U
MIOATOTOBKH K MPAKTUYECKUM 3aHATHSM.

[Ipu moAroToBKE K MPAKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 10 U3yYEHHIO
JUCIUIUIMHBI 00y4aroImuMcsi HE00X0IUMO:

* [IOBTOPUTH 3aKOHCTIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHITHU MaTEPHAII U JOIOIHUTH €0 C
Y4E€TOM PEKOMEHJIOBAaHHOM 10 JAaHHOM TEME JINTEpaTyphl;

* IPA CAMOCTOSITEIIBHOM U3y4YE€HUH TEOPETHUECKON TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pexomenioBanHbie B PITIJ] nctounnky;

* BBIIIOJIHUTH IPAKTUYECKHE 3aJaHHS B PAMKAX U3y4aeMOW TEMBI, PEIIUThb TECTHI B Cpeie
JTUCTaHIHOHHOTO 00yuenus Moodle;

* OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TeMe, Ncnoib3ysa Marepuansl @OC, n1bo rpynmnossie



WHIWBHUIyaJIbHBIC 3aJIaHUsI, IOJTOTOBJICHHBIC MPEIOIaBaTEIIEM;
* IOJITOTOBUTHCS K IPOMEKYTOYHOM aTTECTAIINH.

7. OnleHOYHbIE MAaTePHUAJIbI VISl IPOBEIeHUs TEKYIIEro KOHTPOJIS yCIeBAeMOCTH U TPOMEKYTOYHOM
aTTrecTalMy 00y4aroIMXxcsl 0 JMCHHUILIMHE (MOLY110)
7.1. [lepeuenb KOMIETEHIIMI C yKa3aHUEM 3TANOB X (POPMUPOBAHUS B MIPOLIECCE OCBOCHUS AUCLUITIIUHBI

KO,[[ 1 HAMMCHOBAHUC

Ne KoHTposmpyemslie pa3aessl JUCLHUIINHEL N Bun onenounoro
HMHJMKAaTOpa KOHTPOJIUPYEMOU
/1 (MoJtyist) cpencTBa
KOMIIETCHIIMH
. OIIK-1.6, OIIK-1.7, OIIK- |3agaHus KOHTPOJIbHOM
1 [JIuneiinas anreOpa

1.8, VK-2.1, YK-2.4

paboTHI IO TEMeE

OIIK-1.6, OIIK-1.7, OIIK-

3aaHusl KOHTPOJILHOM

2 | Ananutrdeckas TeOMETpHs Ha TJIOCKOCTH 1.8, VK-2.1, VK-2.3. VK-2.4 | paboTsi 110 Teme
3 BekropHas anrebpa v aHAIUTHYECKAs OIIK-1.6, OIIK-1.7, OIIK- |3agaHust KOHTPOJIbHON
reOMETpHUs B IPOCTPAHCTBE 1.8, YK-2.1, YK-2.3, YK-2.4 |pabotbI o Teme
4 @yHKIUSA OAHOU IEPEMEHHOM, €€ Mpeaen U OIIK-1.6, OIIK-1.7, OIIK- |3agaHus KOHTPOJIbHOM
HETPEPHIBHOCTH 1.8, VK-2.1, YK-2.3, YK-2.4 |paGoTsI 110 TEME
I T E T ——— OIIK-1.6, OIIK-1.7, OIIK- |3agaHusi KOHTPOJIBLHON
1.8, YK-2.1, YK-2.3, YK-2.4 |paboTsl 110 TeMe
6 | DyHKIMA HECKOMBKIX TTEpeMEHHbIX OIIK-1.6, OIIK-1.7, OIIK- |3agaHus KOHTPOJbHOM
1.8, VK-2.1, YK-2.3, YK-2.4 |paGoTsI 110 TEME
7 |WHas xoHTakTHas paboTta OIK-1.6, OTIK-1.7, OITK-
1.8, YK-2.1, YK-2.3, VK-2.4
8 |?xsamen OIIK-1.6, OIIK-1.7, OIIK- |Bompocsl o Teopuu u
1.8, YK-2.1, YK-2.3, YK-2.4 |3amaun
9 |Heonpenenenmpiit murerpan OIIK-1.6, OIIK-1.7, OIIK- |3agaHus KOHTPOJIbHOM
1.8, VK-2.1, YK-2.3, YK-2.4 |paGoTsI 110 TEME
10 | Onpenenenmpiit murerpan OIIK-1.6, OIIK-1.7, OIIK- |3agaHust KOHTPOJIBLHON
1.8, YK-2.1, YK-2.3, YK-2.4 |pabGoTsl 110 TemMe
11 | HecoGersennbiii nirerpan OIIK-1.6, OIIK-1.7, OIIK- |3agaHusi KOHTPOJIBLHOM
1.8, YK-2.1, YK-2.3, YK-2.4 |paboTsl 110 TemMe
12 | KomruiekcHbIe uncia OHK-1.6, OTIK-1.7, OITK- TECT
1.8, YK-2.1, YK-2.3, VK-2.4
13 | Tugp.ypassenns 1 nopsxa OIIK-1.6, OIIK-1.7, OIIK- |3agaHusi KOHTPOJILHOM
‘ 1.8, YK-2.1, YK-2.3, YK-2.4 |pabGoTsl 110 TemMe
14 | Judp.ypasenns 2 nopsika 1 Beme OIIK-1.6, OIIK-1.7, OIIK- |3agaHusi KOHTPOJbHON
’ 1.8, YK-2.1, YK-2.3, YK-2.4 |paboTsl 0 TeMe
15 giﬁ;ﬁiiﬁ:ﬁﬁiiﬁfﬁiﬁﬁ; Aw. ypasHCHUS OIIK-1.6, OIIK-1.7, OIIK- |3agaHusi KOHTPOJbHOM
1.8, YK-2.1, YK-2.3, YK-2.4 |paboTsl 0 TeMe
korbdunreHTaMu
16 |Wnas koHTakTHas paboTa OIIK-1.6, OIIK-1.7, OTIK-
1.8, VK-2.1, YK-2.3, YK-2.4
17 |3auer OIK-1.6, OIIK-1.7, OITK- KoHTponsHas paboTa
1.8, VK-2.1, YK-2.3, YK-2.4
18 | P, OIIK-1.6, OIIK-1.7, OIIK- Teer
1.8, VK-2.1, YK-2.3, YK-2.4
19 | Cyuaiisbie coGbrmis OIIK-1.6, OIIK-1.7, OIIK- |3agaHusi KOHTPOJbHON
1.8, YK-2.1, YK-2.3, YK-2.4 |pabGoTsl
20 | Crryuaiinsie sexuumnmb OIIK-1.6, OIIK-1.7, OIIK- |3agaHusi KOHTPOJILHOM
1.8, YK-2.1, YK-2.3, YK-2.4 |paboTsl
N OIIK-1.6, OIIK-1.7, OIIK- | UanuBuayanbHBIC
21 | DneMeHTBhI MAaTEMATHYECKOM CTATHCTUKH.

1.8, VK-2.1, YK-2.3, YK-2.4

3aaHus




22 |MHas xoHTaKTHas paboTa

OIIK-1.6, OIIK-1.7, OIIK-
1.8, VK-2.1, YK-2.3, YK-2.4

23 [DOx3amen

OIIK-1.6, OIIK-1.7, OIIK- | Bompocsl o Teopuu u
1.8, YK-2.1, VK-2.3, YK-2.4 |3agauu

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTepPHalbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMbIE JJIs OLICHKH 3HAHUM, YMEHHUI U HABBIKOB U (WJIM) OMbITa MPO(ECCHOHAIBHOMN 1eATEeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl (POPMUPOBAHUS KOMIIETEHIIUNA B MIPOLIECCE OCBOCHUS TUCIUTIIMHBI

Jlst mpoBepku chopMUpOBaHHOCTH MHAMKATOpOB kKommereHnui YK-2.1, YK-2.3, YK-2.4, OIIK-1.6,

OIIK-1.7, OIIK-1.8:

Tunossie koHTpoNbHBIE 3aaHus (KoHTponsubie PaboTh! 1151 KaX10r0 cemecTpa) JaHbl B

[Ipunoxxenun

7.3. CucreMa OLIeHUBAHUS PE3YJIbTATOB O0YUYEHHUS 110 AUCHUIIIMHE (MOIYIIIO) IIPH MPOBEICHUHU TEKYLIETO

KOHTPOJIA YCIIEBAEMOCTH

OrneHka
«OTIUYHOY (32YTEHO)

3HAHHUSA:
- CUCTeMaTH3UPOBaHHbIE, TTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JienaM
JUCLUIUIMHBL, @ TAK)KE [0 OCHOBHBIM BOMNPOCAM, BBIXOSIINM 3a MIPEIEIb
y4eOHOI MPOrpaMMBbl;

- TOYHOE HMCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU [TPABUIIBHOE U3JI0KEHHUE OTBETA HA BOIPOCHI;

- IIOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JOIOJHUTENBHON JIUTEPATyphI,
PEKOMEHI0BaHHOM paboyeil mporpaMMoi Mo AUCUMILIMHE (MOAYIIIO)

YMEHHUSL:

- YMEET OPUEHTHUPOBATHCS B TEOPUAX, KOHLIEHIUAX U HAIIPABIECHUIX
JUCLUIUIMHBL U JaBaThb UM KPUTHUYECKYIO OIIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYTUX JUCLMILIIUH

HaBbIKU:

- BBICOKHUI YPOBEHb C(HOPMHUPOBAHHOCTH 3as1BJIEHHBIX B paboueil mporpamme
KOMIICTEHITHIA;

- BJIaZICET HaBbIKAMHU CAMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CI0KHBIE
po0JIeMbl U HECTaHAAPTHBIE CUTYALIUU;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBIMOJTHEHUS
3aJJaHNMH;

- TPaMOTHO 00OCHOBBIBAET X0/ PEIICHU 33/1aY;

- 0e3ynpeyHo Bia/ieeT HUHCTPYMEHTapUeM Y4eOHOM NUCHUIUINHBI, YMEHHE €ro
3¢ (HEeKTUBHO UCIIOIB30BaTh B IOCTAHOBKE HAYYHBIX M IMPAKTUYECKHUX 33]a4;

- TBOpUYECKasl CaMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSIX, AKTUBHO YU4acTBYET B
IPYNIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJHEHUS 3a1aHUN




Orneska
«XOpOII0Y (3aYTEHO)

3HaHUS:

- IOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o AUCHUILIUHE (MOYITIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLUENIUAX U HAIPaBIECHUIX
JUCHUIUIIMHBI U 1TaBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
IIPaBWJIbHO U3J1aracT OTBETHI HA BONPOCHI, YMEET JieJaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BJIaZICET UHCTPYMEHTApHUEM IO JUCLUIUINHE, YMEHUE €0 UCII0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBbIKH:

- CaMOCTOATENbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, yIACTUE B TPYIIIOBBIX
00CYXJIeHUSIX, BBICOKUI YPOBEHb KYJITYPhl UCTIOJIHEHUS 3a/1aHUI;

- CpeIHHI ypOBEeHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITU;

- 0e3 3aTpyIHEHHI BRIOUPACT CTAaHIAPTHYIO METOIUKY BBHIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ1 PEUICHHUS 3a1a4 0e3 3aTpyIHEeHUH

Onenka
«YIOBIIETBOPUTEIIHHO
(3auTeHO)

3HAHUS:

- IOCTAaTOYHBIA MUHUMAaILHBINA 00bEM 3HAHHH 10 JUCIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEpATYypPhl, PEKOMEHJOBAaHHON paboyeil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTHH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOMPOCHI, yMEHHUE JI€JIaTh BHIBOIbI 0€3 CYIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMNIUAX U HAIIPABICHUSAX
10 JUCLUUIUIMHE U JaBaTh UM OILICHKY;

- BIIQJICET MHCTPYMEHTapUEM y4eOHON JUCIUILINHBI, YMEHUE €TO HCIIOJIb30BATh
B PEILLICHUH TUITOBBIX 3a]1a4;

- YMEET MO/ pyKOBOJICTBOM IPEINOIaBATENs pellaTh CTAHIAPTHBIC 3a4a4K
HAaBBIKU:

- paboTa 1oj; pyKOBOJICTBOM IPEMO/aBaTeNsl Ha MPAKTUUECKUX 3aHITHSIX,
JIONTYCTUMBIN YPOBEHB KYJIbTYPBI UCIIOJTHEHHUS 3a/IaHUM;

- JIOCTATOYHBIN MUHUMAJILHBIN YPOBEHBb C(HOPMHUPOBAHHOCTHU 3asIBJICHHBIX B
paboueit mporpaMMe KOMITETECHITHIH;

- UCTIBITBIBAET 3aTPYAHECHUS TIPH OOOCHOBAHHUH QJITOPUTMA BBHITIOJTHEHUS 3a/IaHUM

Onenka
«HEYIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBETA (BBIOJHEHUS TUCbMEHHON paboThI);

- 3HaHHE OT/EJbHBIX HICTOYHUKOB, PEKOMEH/I0BaHHBIX pabouell mporpaMmmon 1o
JTUCIUIUINHE;

YMEHHUS:

- HE yMEEeT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJ4ue rpyObIX omuOoK

HaBbIKU:

- HU3KUI YPOBEHB KYJIbTYPBI HCIIOJIHEHUS 3a/1aHNN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBJICHHBIX B paboyeil mporpamme
KOMITCTEHITU;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON PadOTHI;

- He MOKeT 00OCHOBATh AIITOPUTM BBITIOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckre BOIPOCH U MPAKTHUECKUE 3aJaHUs ISl IPOBEACHUSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, He00X0IMMBbIE I OIIEHKU 3HAHUI, YMEHHUI U HaBBIKOB U (WUJIM) OMbITA PO eCCHOHATbHON
NESITeIbHOCTH, XapaKTEPU3YIOLINX ATaIlbl ((OPMUPOBAHUS KOMIIETEHIMH B IPOIIECCE OCBOCHUS
00pa3zoBaTeNbHON MTPOTPAMMBI




7.4.1. TeopeTudeckre BOIPOCHI JJIsl POBEICHHS TPOMEKYTOUHOM aTTECTAIlMH 00yYaroInuXCs
Teopetndeckue BOmpoCH! sl IPOBEICHNS IIPOMEKYTOYHOM aTTeCTaluH 00yJarOIIXCsI
Dk3aMmeH B 1-om cemecTpe (YCTHO)

Jluneitnas anredpa

1. Cucrembl InHEHHBIX ypaBHeHU. OcHOBHBIE NTOHATHS. Teopema Kponekepa — Kanemu.

2. Pemienne cucrem JIMHEHHBIX ypaBHEHUM 1o opmynam Kpamepa.

3. OOpaTHast MaTpHIa.

4. PemieHue cUCTEM JIMHEMHBIX ypaBHEHUH MeTo oM ["aycca.

5. Bekrtopsl. JIunelinbie onepanuu Haja BeKTopaMmu. JIMHeHHast 3aBUCUMOCTh U HE3aBUCUMOCTh
BeKTOpoB. basuc. Paznoxxenue Bekropa mo 0asucy.

6. CkanspHoe, BEKTOPHOE U CMEIIaHHOE ITpou3BeeHUs BeKTOpoB. CBoiicTBA. Bhiuncienus B
KoopAuHaTHOU popme. ['eoMeTprueckuii CMbICT MOl BEKTOPHOT'O U CMEIIAHHOTO MTPOU3BEACHUN.

Ananutnyeckas reoMeTpua Ha IJIOCKOCTU

7. PaznnuHbie BUABI 3aJaHUS IPSIMOM Ha IIIOCKOCTH. Haxoxk1eHne TOUKU nepeceyeHust
NpSMBIX. YTOJ MEXAy IpsSMbIMU. B3anMHoe pacrosnoxeHnue AByX MpsMbIX. PaccTosiHre OT TOUKH 10
IPSIMOM.

8. Dimwric, ero onpenenenne. BeiOop cucTeMbl KOOPAWHAT U KAHOHUYECKOE YpaBHEHHE
anunca. CBoMCTBa CUMMETPUH AILIUIICA, [TOJIyOcH Auunca. @oKychl U JUPEKTpUCH diutunca. CBs3b
MEXy JJTMHAMH €T0 OCeil M (POKYCHBIM PAacCTOSTHUEM, SKCIICHTPUCHTET U BIIMSHUE €r0 U3MCHEHUS Ha
dbopmy aurica. OKpyKHOCTh KaK YaCTHBIN CIIydai 3JuIuIca.

9. I'mnepbona, e€ onpenenenne. Berdop cucTeMbl KOOPAWHAT U KAHOHUYECKOE YpaBHEHHE
runepOoisl (ABa BUaa Turepoosl). CBOMCTBA CHMMETPHH TUTIEPOOITBI, CBS3b MEXKY JUTMHAMH €€ 0CeH 1
(OKYCHBIM PaCCTOSTHHEM, YKCIEHTPUCUTET U BIUSHUE €T0 U3MEHEHHS Ha (hopMy rutiep0oiibl. DOKyCHI,
JTUPEKTPUCH] U ACUMITOTHI TUIIEPOOJIBI.

10. ITapabomna, e€ onpeneneHue. BeiOop crucTeMbl KOOPAUHAT M KAHOHUYECKOE YPaBHCHUE
napaboJsl (4eThipe Buaa napabdo). CBoiicTBa CHMMETPUH NTapaboJIbl, TEOMETPUUYECKUM CMBICT TapaMeTpa
p. @okyc u qupexTpuca napadobl.

11. IIpeoOpa3zoBanue IeKapTOBBIX KOOPAUHAT MPHU MapaJIeIbHOM MEPEHOCe OCe. Y paBHEHUs
AJUIATICA U TUTIEPOOJIBI CO CMENICHHBIMU IIEHTPAMU U YpaBHEHUE TTapadoIIbl CO CMEIIEHHOW BEPIIMHON TTPH
YCIIOBUU MapajieIbHOI0 IEpeHoca 0Ceil KOOpInHaT.

12. 'eoMeTpU4€ECKHl CMBICII ypaBHEHHUSI BTOPOTO MOPSAKA , OIPEEIICHNE T€OMETPUIECKIX
00pa3oB, COOTBETCTBYIOIIUX 3TOMY YPaBHEHUIO, ITyTeM MPeoOpa30BaHUs €ro K KAHOHUYECKOMY BUY
METO/IOM BBIJICICHUS TIOJIHBIX KBAJPATOB U MOCIEAYIONIETO MapauIeIbHOTO MepeHoca KOOPIUHATHBIX OCEH.

BeKTOpHa}I aﬂre6pa 1 AHaIUTHYeCKas TeOMCETpH B IIPOCTPAHCTBEC

13. [1710CcKOCTH B IPOCTPAHCTBE U pa3ndHbIe (POPMBI €€ 3a/1aHusl. YTOJI MEXIY MIOCKOCTSIMHU.
B3anmHOe pacnonokeHue mI0CKOCTeN B TPOCTpaHCTBE. PacCcTosiHUE OT TOYKH 10 TIIOCKOCTH.

14. [Ipsimast B MPOCTPAHCTBE M CIIOCOOBI €€ 3a/1aHmsl. YTOJI MEeXKIy NMpsMbIMUA. B3anMHoe
pacmosoKeHue NPSIMbIX B IPOCTPAHCTBE.

15. B3auMHO€ pacrosaoKeHne NpsMON U IUIOCKOCTH B MPOCTPAHCTBE. YTOJI MEXKAY NPSIMOU U
IJIOCKOCTBIO.

OcHOBBI MaTeMaTHYECKOTO aHanu3a. QyHKIUSA OAHOU TEPEMEHHON

16. ®ynkuusa. XapakTepucTUKH QyHKIMH. DIeMeHTapHble GYHKIUH.

17. Ilpenenst pynkiuu. CBOHCTBA MPEEIOB.

18. OcHOBHBIE TEOpEMBI O Tpeaese QyHKIUH.

19. 3ameuarenpHble IPENEBI U CIEACTBUS U3 HUX.

20. HenpepsIBHOCTB (yHKIIMU B TOUKE U Ha HHTepBasie. TOUKM pa3pbiBa QYHKIMH U UX
KJaccuuKanus. Y paBHEHUS ACUMIOTOT K KPUBOMA.



21. I[IpousBognas pyHkuuu. ['eoMeTpuuecKkuii 1 MEXaHHYECKUIH CMBICITBI IIPOU3BOTHOM.
YpaBHEHUS KacaTeIbHON U HOPMaJIU K INIOCKOW KPUBO.

22. OCHOBHBIE MpaBUjIa HAXOKICHHS POU3BOIHBIX (CYMMBI U MTPOU3BEACHUS HECKOIbKUX
(GYHKIMA, 94aCTHOTO ABYX (DYHKIIHI).

23. [IpousBoHas cia0kHOM U oOpaTHOM GyHKIMH. [Ipon3BoAHAS TapaMeTpUUYECKH 3aJaHHOU U
HESIBHO 3a/IaHHOU (DYHKITHH.

24. TIpou3BOIHbIE BBICIIUX MOPSAAKOB. MexaHnuyeckas TpaKTOBKa BTOPOM MPOU3BOTHOM.

25. IlpumeHenre TpoU3BOIHON K BBIYMCIICHUIO TIPECIIOB.

26. Bo3pacranue u yosiBanue pyHkiuu. Heo6xoauMble 1 1OCTaTOUHBIE YCIOBUS BO3PACTaHUs,
yOBIBaHMS ¥ TIOCTOSIHCTBA (PYHKITHH.

27. DxcrpemyM GyHKIIUN (JIOKAJIBHBIA MAaKCUMYM H JIOKQJIbHBIH MUHUMYM ). HeoOxonnmoe
yCIIOBUE CYIIECTBOBAHUE IKCTpeMyMa. JlocTaTouHble yClIoBUs SKCTpeMyMa (QyHKIUH.

28. Haubosnbliee 1 HauMeHblIee 3HaueHus (QYHKIUHU, HETIPEPHIBHOM HAa 3aMKHYTOM MTPOMEXYTKE.

29. BrINyKJI0CTh BBEPX M BBITYKJIOCTh BHU3 TUNIOCKON KpuBOoi. HeoOxoaumbIe U JOCTaTOYHBIE
YCIIOBUS BBIITYKJIOCTH BBEPX M BBIMYKJIOCTH BHU3 IIIOCKOM kpuBo#. Touku neperuba. Heobxonumoe u
JIOCTATOYHBIE YCIIOBUS CYLIECTBOBAHMSI TOUKH Meperuoa.

Teopernueckre BOnpocsl AJis MPOBEAEHUS IPOMEKYTOUHON aTTECTAlUU 00yUYaOIUXCSI
Dk3ameH B 3-oM ceMecTpe (YCTHO)

Psannr

Teopus BeposiTHOCTEH.

1. DnemenTsl kKoMOMHaTOpUKH. [lepecTaHOBKH, pa3MEILIEHUs U COYETAHHUS.

2. CoOpbrtus, neiictBust ¢ HUMH. [lonHas rpynna codbituid. JloctoBepHOE, HEBO3MOYKHOE U
Cly4aiiHOE COOBITHSI.

3. OTHOcuTeNbHAS YacTOTa U ee cBoiicTBa. Kitlaccuueckoe onpezeneHne BEpOITHOCTH.
CBolicTBa BEpOATHOCTH.

4. Teopemsl cnoxxkenust BeposaTHOCTENH. COBMECTHBIC U HECOBMECTHBIE COOBITHS.

5. Teopembl yMHOKEHHS BEpPOSITHOCTEN. 3aBUCUMBIE U HE3aBUCHUMBbIE COOBITHUS. Y CIIOBHAS
BEPOSITHOCTb.

6. ®opmyna nosHo# BepositHocTH. Dopmyrna baiieca.

7. IloBropHsbIe ncnbiTanusa. @opmyia beprysum. JIokanpHas 1 MHTErpagbHas TEOPEMBI
Jlarmaca. ®opmyna Ilyaccona.

8. JluckpeTHsble ciiyvaiiHble BennyuHbl. [lonuron pacnpenenenus BeposiTHocTell. OyHKIUSA
pacnpenesieHnsl BEpOSTHOCTEN U €€ CBOMCTBA. UHCIIOBBIE XapaKTEPUCTUKH.

9. OcHOBHBIE 3aKOHBI pacpeesieHusl AUCKPETHBIX CIIy4alHbIX BEIUYUH: OMHOMUAIbHBIH,
reoMeTpuueckuii 1 3akoH Ilyaccona. UucioBble XapaKTepUCTHUKH.

10. HenpepsiBHBIE cyyalinble BeuurHbl. HTerpanbHas u quddepeHunanbHas GyHKIUHU
pacnpeneneHns: BEpOsTHOCTEM, X CBOMCTBA. UMCIOBBIE XapaKTEPUCTHKH.

11. OcHOBHBIE 3aKOHBI PACTIPEEICHUS HEPEPHIBHBIX CIIYYaHBIX BEJIUYHMH: PABHOMEPHBIH,
MOKa3aTeJIbHBIM 1 HOPMAJIbHBIN 3aKOHBI pacnpenesieHus. YucinoBble XapakTepucTUku. [IpaBuiio Tpéx curm.

12. 3akoH 60ab1ux yncen. [IpenenbHble TEOpEMBbI TEOPHH BEPOSITHOCTEH.

MareMaTuuecKkas CTaTUCTHKA.

13. OcHOBHBIE 33/1a4U MATEMATUYECKOM CTATUCTUKU. | eHepaabHas U BHIOOpOYHAs
COBOKYITHOCTU. MeTo/1pl cOOpa CTaTUCTUUECKUX AaHHBIX. [ pynmupoBKa 1aHHbIX. BapualinoHHBIN psiI.
14. Ilonurox u ructorpaMma. IMnupuueckas GyHKLIUS pacripeeneHus, e€ CBoiicTBa.

15. HucnoBble XapaKTEepUCTHUKU BEIOOPKH: BIOOPOUHAs CpeHSs, BBIOOpOUHAs AUCTIEPCUST 1
BbIOOPOYHOE CpeiHee KBAAPATUUECKOE OTKIOHEHHE 110 CTPYIITMPOBAHHBIMH U HE CTPYIITHPOBAHHBIM



JTAHHBIM.

16. HucnoBble XapaKTEepUCTUKU BEIOOPKH: BIOOPOUHAs CpeHSs, BBIOOpOUHAs AUCTIEpCUs U
BBIOOPOYHOE CpeiHee KBAAPaTUIECKOE OTKIOHEHHE.

17. OnieHKka MaTeMaTUYECKOTO OKUAAHUA U TUCIEPCUU T€HEPATbHON COBOKYITHOCTH.
Hecmemennoctsb, 3¢ (heKTUBHOCTD U COCTOSTENBHOCTD OLICHKH.

18. ToueuyHble OLICHKHU TapaMETPOB pacIpeeaeHuUs.

19. Craructudeckas mpoBepka rurnote3bl. OCHOBHAS W albTEPHATHBHAS TUIOTE3bl. OMNOKH
MIEPBOrO U BTOPOTO POJIOB.

20. CraTuctrueckas MpoBepKa T'MIIOTE3bI O BUE pacnpezeneHus kputepueM coryacus [Tupcona
u Kosnmoropoga.

21. naTepBanibHbIC OLIEHKU: TOBEPUTEIBHBINA HHTEPBAJI, YPOBEHb 3HAYUMOCTH. JlOBEpUTEIBHBIN
MHTEPBaJ JJIsl HapaMeTPOB HOPMAIBHOIO paclpeaeeHusI.

7.4.2. IlpakTHueckue 3aJaHus AJs IPOBEACHMS IPOMEKYTOUHOM aTTecTalluy 00yJaroumxcs
Tunossie koHTpOIBHBIE 3a7aHus (KoHTponbHbIE PabOTHI 715 KaXKI0TO cCeMecTpa) 1aHbl B
[Ipunoxxenun

7.4.3. [IpumMepHBIC TEMBI KYPCOBOU pabOTHI (MpoeKTa) (TIpH HATUYUH )
KypcoBast pabota (mpoekT) He mpeaycCMOTpeHa y4eOHBIM TUTAHOM.

7.5. Metoandeckue MaTepHabl, ONPECIIsIONIIe IPOLeAYphl OLICHUBAHHS 3HAHUH, YMEHUH, HABBIKOB
(nnn) ombITa TPoeCCHOHANBHON IESTETBHOCTH, XapaKTePHU3YIOIIHE ATalbl (POPMUPOBAHUS KOMIETCHIINI

[Tpouenypa npoBeeHNs TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH PETJIAMEHTUPYETCS JIOKAIbHBIM
HOPMAaTHBHBIM aKTOM, OIIPEACIISFOIINM HOPSIOK OCYLIECTBICHHS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U
IPOMEXKYTOYHOH aTTecTalluy 00yJaroIuXcs.

[Tpouenypa oneHnBanus GOPMUPOBAHUS KOMIETEHIIMHI MTPHU MPOBEJICHUH TEKYIIEro KOHTPOJIS
npuBe/eHa B 11.7.2 (CM. IPUJIOKEHHUE).

TunoBbie KOHTPOJILHBIC 33aHUS MM UHBIE MaTEPUAIIbl TEKYIIEro KOHTPOJISI IPUBEACHBI B 11.7.3.

[TpomesxyTouHas aTTecTanus 1o JUCLHUILIMHE POBoIUTCs B opme sk3amena B 1 u 3 cemectpe, B
dopme 3auera Bo 2 cemecTpe.

B xax7plil 5K3aMeHAIMOHHBIA OUJIET BKIIIOYEHBI JIBa TEOPETUYECKUX BOIIPOCA U MPAKTUIECKOE
3aJjaHle, COOTBETCTBYIOLINE COJCPKAHUIO (POPMUPYEMBIX KOMIIETEHIIMNA. DK3aMeHbl IPOBOJSATCS B YCTHOM
dopme. [l MOATOTOBKY 10 3K3aMEHALMOHHOMY OmiieTy oTBoAUTCS 60 MUHYT.

3auet mpoBoUTCS B (hopMe KOHTPOJIBHOM padoThl, cofepxalei 3ajaun no temam cemectpa. Ha
BBINOJIHEHHE K/p oTBouTCA 1,5 yaca (1 mapa).

7.6. Kputepuu onieHuBaHUs c(hOPMUPOBAHHOCTH KOMITETCHIIMI TPU MPOBEICHUN POMEKYTOUHOU
aTTecTaluu

yDOBeHB OCBOCHUS M OLICHKA

Onenka
Kpurtepun Onenka
«HEYIIOBIIETBOPHUTEI Onenka «xopomoy» | OueHKa «OTIMYHO»
OILICHUBaHUS o «yIIOBJIETBOPUTEIHHO
H
«HE 324TEHOY» «3aUTCHO




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMoHCTpUpYyETCS | TBOPYECKUX 3alaHUM.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOINPOCHI OuiIeTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuaa. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHus 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JTUCIUIUIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(METUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabpTaTtaM oOydeHus (3HaHUSI, YMEHUs, BIAJCHUE HABBIKAMH).

Or1eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.
Or1eHKa «yIOBIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITU CpeIHEe apru(PMeTHIecKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBLHO-TEXHUYECKO0e o0ecnevyeHne TUCIMIIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Momyst)
. Konmnuectso
Ne ABTOp, Ha3BaHUE, MECTO M3IaHUs, U3IATEILCTBO, IOl U3JaHUs y4eOHOU U
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI PK3CMILIADOB/SICKTD
oHHbIH agpec Ib6C
OcHoBHas JUTEPATYPA

1 Harancon U. I1., Kpatkuii kypc Beiciicii Matematuku, CankT-IlerepOypr: https://e.lanbook.com
Jlanb, 2022 /book/210320
[Tucemennsii . T., KoHcniekT nekuuii Mo BeICIIEH MaTeMaTUKE: OJIHBIN

2 . 21
Kypc, MockBa: Aiipuc-nipecc, 2021

JonoJHuTeIbHAS JIUTEPATYPA
Psoxckux B. U., beipaun A. 1., Cugopenko A. A., OOBIKHOBEHHBIC

1 muddepeHIranbHbIC YPAaBHCHHS C IPUIOKEHUSAMHE K 3a1a4aM MEXaHHKH, https://www.iprbooks
(bU3MKH, TEPMOAMHAMUKHI M SKOJIOTHH, BopoHesk: BopoHexckwii hop.ru/93327.html
rocy1apCTBeHHbIN TexHn4Yeckuil ynusepcurer, ObC ACB, 2019
Kapakaspsia C. A., Conossesa O. B., [Ipenen u HenpepbIBHOCTD (hyHKIIMA

o |ommoro aprymenta, Canxkr-IlerepOypr: Cankr-llerepOyprekuii https://www.iprbooks
rOCy/IapCTBCHHBIN apXUTEKTYpHO-CTpOUTENbHBIN YHUBepcuTeT, D5C ACB, hop.ru/19059.html
2013
bammakosa U. b., Kopa6JvIeBa N. N., Ilpacaukosa C. C., HeonpeneneHusliii http://ntb.spbgasu.ru/

3 |unTerpan. OnpenencHublii nHTEerpain. OObIKHOBeHHBIC U depeHIInaIbHbIC .

elib/00548/
ypaBuenus, CII6., 2013
Bonkos 1O. B., Epmonaesa H. H., Ko3sinuenko B. A., Kypb6arosaI'. 1., )
https://e.lanbook.com

4 |IIpaktuyeckue 3aHsATH 10 anredope. KoMIuiekcHbIe Ynciia, MHOTOYJICHBI,

i /book/211694
Cankr-IlerepOypr: Jlans, 2022

5 bammakosa U. b., Kopa6iesa U. U., [Ipacaukosa C. C., MaremaTrueckas http://ntb.spbgasu.ru/
cratucrtuka, CII6., 2017 elib/00913/
Kocreukas I'. C., ['apunona P. M., IIpakTukym 1o HHTETpaJbHOMY

g |wcamcneniio GyHKIIMM 0JHOM nepemMeHHO#. HeonpeneneHHplil nHTErpal, http://www.iprbooksh
PoctoB-na-Jlony: Ceepo-KaBkazckuii ¢punran MockoOBCKOTO TEXHUYECKOTO op.ru/61311.html
YHUBEpCUTETA CBsA3U U MHpopmaTuku, 2010

7 CwmupnoBa B. b., Mopososa JI. E., UBoukuna H. M., Heonpenenenusrit http://ntb.spbgasu.ru/
unterpai, CII6., 2010 elib/00171/

8 @uxrenromnsi I'. M., Kypc nuddepeHmaabHoro 1 HHTErpaibHOTO https://e.lanbook.com
ucuucnenus, Cankr-IlerepOypr: Jlanp, 2022 /book/199928
Jsorinosa 1. H., Beiciiast matemarnka. HTErpaibHOE UCUUCIIEHUE

9 byHKIMK 0HOM nepemenHol. Heonpenenenuslit naterpan. COOpHUK https://www.iprbooks
KOHTPOJIbHBIX 33JaHUi ¢ mpuMepamu peteHui, JKenesnoropek: Cubupckas hop.ru/90180.html
no>kapHo-cnacarenpHas akagemus ['TIC MYC Poccun, 2018
Karan M.JI., Camoxun M.B., MaremaTuka B CTpOUTEIILHOM BY3€. https://www.studentli

10 HuddepenunansHoe ucuncnenue, Mocksa: ACB, 2012 brary.ru/book/ISBN9

Peri : FAED 785930938210.htm|

11 Mopososa JI. E., CmupnoBa B. B., Tpeckynos A. JI., ®énoposa M. 10., http://ntb.spbgasu.ru/
Omnpenenennsiii uaterpai, CII0., 2011 elib/00283/
Pabymko A. I1., XKyp T. A., Boiciiast marematuka. Teopust u 3agaun. B 5

1p |Hactax. U.1. JIuneiinas v BeKTOpHas anreOpa. AHATUTHYSCKAS TCOMETPHS. https://www.iprbooks
JuddepernnanpHoe ncunciaeHne GyHKIUN OQHOM mepeMeHHON, MUHCK: hop.ru/90754.html
Brrmmitnras mkoma, 2017
[Toropenos A. B., Ananutuueckas reometpusi, MockBa, MxeBck: https://www.iprbooks

13 |PerynsapHas u xaoTuueckas JUHaAMHUKa, THCTUTYT KOMIBIOTEPHBIX

ucciegoBanuii, 2019

hop.ru/91909.html




14

Cwmupnosa B. b., Mopo3osa JI. E., YTuna H. B., CokpaiieHHbII Kypc
MaTeMaTuku s 6akanaBpoB. B 3 actsax. Y. 1. Anrebpa u reomerpus, , 2019

https://www.iprbooks
hop.ru/89690.html

15

Kapamsa A. A., IIpokodrena C. U., [Tonsikosa O. P., Ananutudeckas

http://ntb.spbgasu.ru/

reometpus Ha miockoctu, CI16., 2012 elib/00343/
16 Mopososa JI. E., Cmuprosa B. b., Ytuna H. B., [Ipsimast u m1ockocTs B http://ntb.spbgasu.ru/
npoctpanctse, CII16., 2017 elib/00816/

17

Cranuasze H. B., SIxkynuna I'. B., [Iluddepennmanpaoe ucuucieHre B ciaydae
GYHKIIMM HECKOJIBKUX nepeMeHHbIX, Cankt-IleTepOypr: CaHkT-
[TerepOyprckuii TocyaapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
ynusepcutet, ObC ACB, 2016

https://www.iprbooks
hop.ru/66833.html

http://ntb.spbgasu.ru/

18 [bammakosa U. b., Kopa6aesa 1. U., [Ipacauxosa C. C., Psap1, CIIO6., 2015 elib/00637/
19 I'mypman B. E., PyKoBOACTBO K pEIICHHIO 3a/1a4 [10 TCOPHH BEPOSATHOCTEH U https://urait.ru/bcode/
MaTeMaTh4yeckon cratuctuke, Mocksa: FOpaiit, 2023 510436

20

Ps6ymxo A. I1., XKyp T. A., Beiciras marematuka. Teopus u 3agaun. B 5
yactsax. Y.2. KommiekcHble uncia. HeonpeneneHHslii U onpeaeneHHbIN
uHTerpasibl. yHKIIMN HECKOJIBKUX MepeMeHHbIX, MuHCK: Boinmniimas
mkoja, 2016

https://www.iprbooks
hop.ru/90755.html

21

Cwmupnosa B. b., Mopo3soga JI. E., Epmios E. K., O0bikHOBEHHBIE
muddepennmansabie ypasaenus, CII16., 2010

http://ntb.spbgasu.ru/
elib/00173/

22

Cwmupnosa B. b., Mopo3sosa JI. E., Ytuna H. B., Cokpaiiennslii kypc
MaTeMaTHKH Jijis 6akanaBpoB. B 3 gactax. U.2. luddepennmansroe
UCYHCIICHHUE B cliydae QyHKIMH oqHON niepeMenHoi, CankT-IlerepOypr:
Cankr-IlerepOyprckuil rocy1apcTBEHHbIN apXUTEKTYPHO-CTPOUTEIIbHBII
yausepcutet, ObC ACB, 2021

https://www.iprbooks
hop.ru/119666.html

Kpaconenxo I'. B., Canuaze H. B., Slkynuna I'. B., Epmos E. K.,
Ananutnueckas reometpus. BektopHas anredpa. Teopus npenenos, CII6.,
2011

http://ntb.spbgasu.ru/
elib/00265/

OObyuaromuecs u3 yncia uHBanUI0B U muil ¢ OB3 obecreunBaroTcs IeYaTHBIMU U (WIIH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMH pecypcamMu B popMax, aIanTHPOBAHHBIX K OTPAaHUYECHUSIM UX
3/10pOBBS.

8.2. [lepeuens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTH «THTepHeT», He0OXOIUMBIX AJIs
OCBOEHUS AUCIUILTUHBI (MOTYIs)

HaumenoBanue pecypca cetu «IHTepHET»

DJEKTPOHHBIN agpec pecypca

moodle-kypc "Maremaruka st CI-rpynn UBOO"

hp?id=4021

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

8.3. Ilepeuennb coBpeMEHHBIX MTPOPECCHOHABHBIX 0a3 TaHHBIX U MH(POPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

EnuHbIi 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGIACY

www.spbgasu.ru

Hayunas snexktponnas 6ubnuorexa eLIBRARY.RU

Hay4nast anexTpoHHast
oubauoreka eLIBRARY.RU

®denepanbHblil 00pa3oBaTenbHbIi nopTan "EnnHoe okHO gocTyna K
o0pa3oBaTesbHBIM pecypcam”

http://window.edu.ru

DNEeKTPOHHO-0MOIMoTeuHas cucrema usnatenbcrsa "FOPAUT"

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

DIIeKTpOHHO-O0MOIMoTe Has cucteMa n3aarenscrna "Jlans"

https://e.lanbook.com/

OnexTpoHHas oubanoreka Mpouc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p

Cucrema aucranmuonsoro ooyuenus CIT6I'ACY Moodle

https://moodle.spbgasu.ru/




8.4. Ilepeuennr nH(POPMAITMOHHBIX TEXHOJIOTHH, HCTIOIB3YEMbIX IPU OCYIIECTBICHUU 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas epedeHb JTUIEH3MOHHOTO U CBOOOIHO pacpOCTPaHIEMOTo

MIPOTrPaMMHOTO 00eCIIeUeHUs

HaumenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE WJIK CBOOOTHO
pacrnpocTpaHsieMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

8.5. MarepuanbHO-TeXHIUUECKOE 00eCTieueHNe TUCIIUTLITNHBI
Caenenust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U MOMEIICHHUH JUIsl CAaMOCTOSITEIbHON pabOThI

HanmenoBanue yuyeOHBIX ayTUTOPUI 1
MTOMEILIEHUH JJIsl CAMOCTOSITENIbHOM pabOThI

OcHaieHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
cpelcTBaMu O0yueHus

07. I[TomereHus AJis CAaMOCTOSTENHHON pabOThHI

[Tomerienue st CaMOCTOSITENBHOM paboThI
(uuTanpHbIN 3251 OuOMMoTeku, aya. 217): I11IK-23 mr., B
T.9. 1 .- IIK gmst murg ¢ OB3 (cuctemubiit 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C OJKIIOYEHUEM K
cetu «MIHTEpHET» M 0OECTIeYeHNEeM JJOCTYIIA B
AJIEKTPOHHYIO0 HH(POPMAIMOHHO-00pa30BaATEIbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

07. YueOHble ayTUTOPUU 7S] TPOBEACHHUS
JIEKI[MOHHBIX 3aHATHH

VYyeOHast ayuTOpus AJis IPOBEACHUS 3aHATHH
JEKIMOHHOI'O TUIA, KOMIUIEKT MYJIbTUMEIUITHOTO
o0opynoBaHus (IIEPCOHANBHBIN KOMIIBIOTED,
MYJIbTUMEAUNHBIA TPOEKTOP, IKPaH, ayJUOCUCTEMA),
JIOCKa, IKpaH, KOMIUIEKT yueOHO# Mebenu,
noAkroueHue Kk komnstorepHoit cetu CII6I'ACY,
BbIX0J B MIHTEpHET

07. YueOHble ayAUTOPUH [T IPOBEACHUS
NPaKTUYECKHUX 3aHATUH, KypCOBOTO
POEKTHPOBaHUS (BBIIOIHEHUSI KYPCOBBIX paboT),
IPYNIOBBIX U UHIAMBUAYAIBHBIX KOHCYIbTALUH,
TEKYILLETro KOHTPOJIS U MPOMEXYTOUHON
aTTecTalluu

KomMruiext MynbTUMeIniiHOT0 000py10BaHU
(mepcoHaNbHBIM KOMIIBIOTEP, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, ayAUOCHCTEMA), TOCKA, KOMIUIEKT
yueOHOW MeOenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixon B HTEpHET

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CrieliMaibHbIE YCIOBUS IS OTyYEHUS
00pa30BaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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