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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

HGHBIO OCBOCHUA JUCHUIIJINHBI ABJIACTCA OGCCHG‘-IGHI/IC CTYACHTOB MATCMAaTHYCCKUMHU 3HAHUSAMU,
HGO6XOI[I/IMI:IMI/I IJI1 U3YUYCHUA psaia 06H.[€Hay‘lHBIX JUCHUIIIIMH U JUCLHUITIIINH HpO(bGCCI/IOHa.HBHOI‘O IUKIJIA.

BanaanH OCBOCHUA JUCHUIIJINHBI ABIAKOTCA:

- O3BHAKOMHUTDb CTYACHTOB C OCHOBHBIMHU IMOHATHUAMHU U MCTOAaMU COBpeMeHHOfI MaTEMAaTUKU,
H€O6XOI[I/IMBIMI/I IJId pCIICHUA TCOPCTUUCCKUX U NIPAKTUYCCKHUX 3aJ]a4 HHKCHCPHOTI'O J1€J1a,

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

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

- BBIpaGOTaTB Y CTYACHTOB HAaBBIKU HMCITIOJIb30BAHUSA TCXHUYCCKUX CPCIACTB COBpeMCHHOfI
MaTEeMaTHKH.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 U CHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

Kox u naumenoBanue Kon u HaumenoBaHue [Tnanupyemsble pe3ynabTaThl O0yYEHHS 10
KOMIIETEHIINH MHAMKATOpa TOCTHKEHUS JTUCIUILINHE, 00eCIeunBalOIINe JOCTH)KEHNE
KOMIIETCHIINU MJIaHUPYEMBIX pe3ynnbTaToB ocBoeHust OITOIT

OIIK-1 Cnocoben pemats | OITK-1.6 Pemiaer nnxeHepHbie |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,
UCIIOJIb3YS] KOOPAMHATHBINA METOA.




OIIK-1 Cnocoben pemath

3aauu mpodeccuoHaTbHON

JCATCIIBHOCTH Ha OCHOBE
HCITIOJIb30BaHUA
TCOPCTUUCCKHUX U
MMPAKTUYICCKUX OCHOB
€CTCCTBCHHBIX U
TEXHUYCCKHX HAYK, a
TAaKXE MaTEMaTHYCCKOI'O
alrrapara

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

3HaeT

METO/IbI perieHus muddepeHanTbHBIX
YpaBHEHUU C Pa3AESIOUIMMH MEPEMEHHBIMH,
OIHOPOAHBIX U  JIMHEWHBIX  OJHOPOJHBIX
YpaBHEHU;

METOJIbl PEIICHHs JIMHEHHBIX HEOIHOPOIHBIX
muddepeHIMaIBHBIX ~ ypaBHEHUH  (MeTOx

BapHaluy NPOU3BOJIBHBIX MOCTOSHHBIX, METO/
HeomnpeaeaeHHbIX KO DUITMEHTOB).

ymeer

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

BJaJeeT

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

HaBbIKaMU (HAYaJIbHOTO YPOBHS) pElICHUS
JIMHEMHBIX YPaBHEHUI METOI0M bepHyruin.
HaBbIKaMU (HAYaJIbHOTO YPOBHS) pElICHUS
JMHEHHBIX HEOTHOPOJIHBIX
Qg epeHIaIbHBIX YpaBHEHUH.

HaBbIKaMU (HA4YaJbHOTO YpPOBHS) NPUMEHEHUS

METOJIOB BapHaIuu MIPOU3BOJILHBIX
MOCTOSTHHBIX,  METOJIOM  HEONPEICICHHBIX
KO3 PHUITUEHTOB.

OIIK-1 Cnocoben pemats | OIIK-1.8 O6pabartbiBaet 3HaeT

3a/1auu PoPECCUOHATTEHON

JIeITEIbHOCTH HA OCHOBE
UCIIOJIb30BaHUS
TCOPCTUUCCKHX U
IMPAKTUYCCKUX OCHOB
€CTECTBCHHbLIX U
TCXHUYCCKHX HAYK, a
TaKX€ MaTECMAaTHUYCCKOT'O
armapara

pacyeTHble U
9KCIIEPUMEHTAaIbHbIE JaHHbBIE
BEPOATHOCTHO-

CTaTUCTUYECKUMU METOJaMU

-OCHOBHBIE 3aKOHOMEPHOCTH M COOTHOILIEHUS,
MIPUHIIMIIBI TEOpUu BEPOSITHOCTEN "
MaTE€MaTH4eCKOW  CTATHCTHKH,  OCHOBHBIC
TEOPEMBI TEOPUU BEPOATHOCTEN.

- 3aKOHBl pacHpeleNieHHus JTUCKPETHBIX |
HEINPEPBIBHBIX CIyYalHBbIX BEIMYHMH, 3aKOH
OO0JIBIIKX YKCEN U €r0 IPUMEHEHHE.

- ILIEHTPAJbHYI0 IPEAEIBHYI0 TEOpeEMy U €€
IIPUMEHEHHNE, BEPOSTHOCTHBIE METOJIBI pacyeTa
HAaJIeKHOCTH.

ymeer
IPUMEHSTh  METOJbl  BEPOATHOCTHOIO U
CTaTUCTUYECKOTO  aHajiu3a pacyeTHbBIX W
AKCIIEPUMEHTAJIbHBIX JaHHbBIX, MOJYYEHHBIX U3
OOLIEMHKEHEPHBIX u CHeIHabHBIX
JVCHIHATIIINH npodeccrnoHaIbHOM
HaIPaBJIEHHOCTH.

BJajieeT

HaBbIKaMU (HAa4YaJIbHOTO YPOBHS) MEPBUYHOU
CTaTUCTUYECKOI 0o0paboTku
AKCIIEPUMEHTAJIbHBIX JaHHBIX, COCTaBJICHUS

BAapHAallMOHHOI'O psaa, I'PYNIUPOBKH OJaHHBIX,
HaXO0XJICHUA YHCJIOBBIX XapaKTCPUCTHUK,
MMOCTPOCHUMA TUCTOTpaMMBI, aHaJIm3a
IMMOJIYYCHHBIX 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

(GbopMyIUpOBKM  LeNel,  KpUTEpUEeB 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
1ICJIM 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 MOCTaBICHHOMN
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 (MOYJIs1) B CTPYKTYpe 00pa30oBaTeJbHOI MPOrpaMMbl
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 IOJHOM MEpPC OCBOCHA HIKOJIbHAsS MporpaMma 1o pas3jimdYHbIM

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 MEXaHHUKA OIIK-1.4, OIIK-1.5

3 | CompoTuBieHHE MaTEPHAIIOB OIlK-3.2

4 | CtpouTtenbHas MEXaHHUKa OIIK-6.10, OIIK-6.11

5 AHaJIUTUYECKHUE U YNCIICHHBIE METObI pacyeTa IUIUT Ha OIIK-1.6, OIIK-1.7, OIIK-6.10,

YIPYrOM OCHOBaHUH

OIIK-6.11




6 |CpenctBa MexaHH3allUU CTPOUTEIHCTBA

OIIK-3.1, OIIK-3.2

7 | Okcrutyatausi aBTOMOOMIBHBIX JOPOT

10.5

I1K-8.1, T1K-8.2, TIK-8.3, TIK-8.4,
I1K-8.5, IIK-8.6, OIIK-10.1, OIIK-
10.2, OIIK-10.3, OIIK-10.4, OIIK-

4. O0beM TUCHHUILUIHHBI (MOYJISAA) B 3a4€THBIX eIHHULAX € YKA3aHUEM KOJMYECTBA aKaJeMHYeCKUX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuXxcs ¢ npemnojgaBaresieM (o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IUXCs

Cemectp
N3 Hux yacsl Ha
. Bcero
Bun yuebHoit paboThl [IPaKTUYECKYIO
Hacos TMOATOTOBKY 1 2 3
KoHTakTHas padora 104 32 40 32
Jleximonnsie 3ansatus (JIek) 40 0 16 8 16
[paktuueckue 3ansatus (I1p) 32 0 8 16 8
[paktuueckue 3ansatus B ceccuto (I1133) 32 0 8 16 8
Hnasi KOHTaKTHas pa6oTa, B TOM YHCJIE: 2,9 1,05 0,8 1,05
KOHCYJIBTAIINN TI0 KYpCOBOU paboTe (TPOeKTy),
KOHTpOJIBHBIM padoTam (PT'P) 1.2 0.4 0.4 0.4
KOHTaKTHas paboTa Ha aTTecTanuio (caada 3a4era,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM pa0OThI 1,2 0,4 0,4 0,4
(mpoexTa); cnaya KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(koHCYyNIbTaIUA MEpe SK3aMEHOM U cllaya 0.5 0,25 0,25
Yacbl HA KOHTPOJIb 215 8,75 4 8,75
CamocTositesbHast padora (CP) 267,6 102,2 63,2 102,2
O61masi TpyA0eMKOCTh AUCHUIIJIMHBI (MO1YJIs1)
yacel: [ 396 144 108 144
3a4eTHbIe eIHHUIbI: 11 4 3 4

5. Conep:xaHue THCHHMILITMHBI (MOIYJIsl), CTPYKTYPHPOBAHHOE 110 pa3iesaM (TeMaM) ¢ yKa3aHUueM

OTBE/ICHHOT0 HA HUX KOJHMYeCTBA aKa/leMHYeCKHUX YACOB ¥ BUAOB YUeOHbIX 3aHATHH
5.1. TemaTrueckuii MiaH JUCHUIUIMHBI (MOJTYJIS)

KonrakTtHas padora (1o yuyeOHbIM
3aHATHUAM), Yac.

Kox
e HMHJHUKATOpa
g | mexuum I13 JIP Bcero,
Ne Pa3nensl [UCIUILINHEL S CP qac IOCTIDKEHUS
QO .
O U3 HUX U3 HUX U3 HUX KOMIICTCH
Ha Ha Ha Ja8%05¢
cero | TPAKTH- cero | TPAKTH- cero | TIPAKTH-
Beer YECKYIO peer YECKYIO peer YECKYIO
TOATro- TOTOo- THOJATO-
TOBKY TOBKY TOBKY
1. |1 paznen. JIuneiinas anredpa
VK-2.1,
OIIK-1.6,
1.1. | Jluneitnas anreGpa 1| 4 3 20 27 OIIK-1.7,
OIIK-1.8,
VK-2.4
2. |2 paznen. AHaniuTuueckas
reoMeTpuUs




VK-2.1,

OIIK-1.6,
AHanmuTHYeCKass TeOMETPHS Ha OIIK-1.7,
2.1. IUIOCKOCTH 18 23 OIIK-1.8,
YK-2.3,
YK-2.4
YK-2.1,
OIIK-1.6,
Bektopnas anre6pa u
2.2 18 | 24 |OHKLA
.2. |aHanmuTHYECKas reOMETpus B OIK-1.8
MIPOCTPAHCTBE VK-2.3,
YK-2.4
3. |3 pasznen. OcHoBBI
MaTEeMaTHYECKOro aHalln3a
YK-2.1,
YK-2.3,
31 DyHKIMUSA OJHON IEPEMEHHOM, 112] 142 OIIK-1.6,
€€ Mpeaen U HEMPEPBIBHOCTD OIIK-1.7,
OIIK-1.8,
YK-2.4
YK-2.1,
YK-2.3,
[TpousBoaHas GyHKIIUH U €€ OIIK-1.6,
3.2 IIPUIIOKEHUS 20 26 OIIK-1.7,
OIIK-1.8,
YK-2.4
YK-2.1,
YK-2.3,
@OyYHKIUSA HECKOJIBKUX OI1K-1.6,
3.3. MIePEMEHHBIX 15 20 OIIK-1.7,
OIIK-1.8,
YK-2.4
4. |4 paznen. nas koHTakTHas
pabota - 1 cemectp
YK-2.1,
YK-2.3,
YK-2.4,
4.1. | Inas koHTaKTHas paboTa 0,8 OITK-1.6,
OIIK-1.7,
OIIK-1.8
5. |5 pa3aen. Kontposns - 1
cemMecTp
YK-2.1,
YK-2.3,
YK-2.4,
5.1. | Dx3ameH 9 OITK-1.6,
OIlK-1.7,
OIIK-1.8
6. |6 pasnmen. UnTerpansHoe

ucUHcIeHne PYHKIIMHA OJHOMN
IIEPEMEHHOMN




6.1.

Heonpenenenusiii uaTErpan

15

24

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

6.2.

OnpeneneHHblid UHTETpall

13

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

6.3.

Hecob6cTBenHbIN HHTErpa

5,2

8,2

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

7 pasacii. KomrrekcHble unciia

7.1.

KommiiekcHble uuncia

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

8 pasnen. Juddepennuanpanie
ypaBHCHHSI

8.1.

Hud.ypaBHenus 1 nmopsiaka

13

22

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

8.2.

Jud.ypaBHeHU 2 TOpsIKa U
BbIILIE

13

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

8.3.

JInHeliHbIe HEOTHOPOIHBIE
nud.ypaBHEHUS 2 OpsIKa C
MOCTOSTHHBIMU
koapduLreHTaMu

10

18

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

9 paznen. MHas KkoHTaKTHas
pabota - 2 cemecTp

9.1.

WNHnas xoHTakTHAas paboTa

0,8

YK-2.1,

YK-2.3,

YK-2.4,
OIIK-1.6,
OIIK-1.7,
OIIK-1.8




10. |10 pa3znen. Kontpoms - 2
ceMecTp
YK-2.1,
VYK-2.3,
VYK-2.4,
10.1. | 3auer 4 OITK-1.6,
OIIK-1.7,
OIIK-1.8
11. |11 paznen. Panel
VYK-2.1,
VK-2.3,
OIIK-1.6,
11.1.|Psanpl. 32,2 44,2 OIIK-1.7
OIIK-1.8,
YK-2.4
12. |12 paznen. Teopus
BEPOSITHOCTEH
VK-2.1,
VK-2.3,
. OIIK-1.6,
12.1 | Cryqaiinbie cOOBITHS 20 28 OTIK-1.7
OIIK-1.8,
YK-2.4
YK-2.1,
YK-2.3,
. OIIK-1.6,
12.2. | CnyyaiiHble BETUYUHBI 20 28 OIIK-1.7
OIIK-1.8,
YK-2.4
13. |13 pa3nen. MaremaTtnueckas
CTaTHCTHKA
YK-2.1,
YK-2.3,
DJeMEeHThI MaTeMaTUISCKOM OIIK-1.6,
13.1. CTATHUCTHKH. 30 34 OIIK-1.7,
OIIK-1.8,
YK-2.4
14. |14 paznen. nas koHTakTHas
pabora - 3 cemectp
VK-2.1,
VK-2.3,
VYK-2.4,
14.1.| Nnas xoHTaKTHas paboTa 0,8 OTIK-1.6,
OIIK-1.7,
OIIK-1.8
15. |15 paznmen. Kontpoms - 3
cemMecTp
VK-2.1,
VK-2.3,
VK-2.4,
15.1.| Ox3ameH 9 OITK-1.6,
OIIK-1.7,

OIIK-1.8




5.1. JIexuuu

Ne
pasng

HaumenoBanue paznena
U TEMBI JIEKIIAMN

HaunmeHnoBanue u kpaTkoe coaep:kaHue JEKIUn

Jluneiinas anreOpa

Martpulibl 1 onpeaeNuTeNny, IeMCTBHUS 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 TUHEMHBIX YPaBHEHUH.

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 cucrema KoopAuHaT Ha miockoctu. [IpeodpazoBanus
CHUCTEMBI KOOPAMHAT: NapaJlIeIbHBIN IEPEHOC U IIOBOPOT OCEH.
PaccrosHne Mex 1y IByMsl TOUKAMM, JI€JI€HUE OTPE3Ka B 3aJaHHOM
COOTHOILLIEHUH.

2. IIpsimast Ha MIIOCKOCTU: BU/bl ypaBHEHUH NPSIMOM Ha IJIOCKOCTH,
B3aMMHOE PACI0JIOKEHUE JABYX NPSIMbIX, PACCTOSIHUE OT TOUYKHU 10 IPSIMOM.
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. YTOI 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
BeIMUMHbBI. OCHOBHBIE TEOPEMBI O MpeeaxX, MPU3HAKU CYIIECTBOBAHUS
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 Npou3BOJHOMN:

- YpaBHEHHUE KacaTeJIbHOU K KPUBO;

- ucciieioBaHue (PYHKIMM U TIOCTPOCHUE ee Tpaduka;




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

O YHKIUSA HECKOIBKHUX
MIEPEMEHHBIX

YacTHble MPOU3BOIHBIE U UX MPUIIOKEHHUS.

OYHKINH HECKOJIbKUX MepeMeHHbIX. O0J1acTh onpeaeneHusl.
[TpousBoausie u AuddepeHuans GyHKIHMH HECKOIbKUX TEPEMEHHBIX.
['eomeTpryecKkuii CMBICT YaCTHBIX MPOU3BOAHBIX. [Ipon3BogHAs ClIOKHOM
Y HESIBHO 33/1aHHOM (PYHKIIMK HECKOJIbKMX NepeMeHHbIX. Hopmans u
KacaTeJbHas JI0OCKOCTh K MOoBepxXHOCTHU. [Ipon3BoiHas 10 HANIPaBICHHUIO
(GYHKIIMM HECKOJIbKUX MEPEMEHHBIX U rpaaueHT. [IponsBoaHbie u
muddepeHIHanbl BHICIIUX TOPSAKOB. TeopeMa 0 paBeHCTBE CMEUIaHHBIX
MPOU3BOIHBIX. DKCTPEMYM (PYHKIIMH HECKOJIBKUX MEPEMEHHbIX.
Haubonbiee n HauMmeHblee 3HaUeHUs QYHKIIUU HECKOJIBKHUX
MEPEMEHHBIX B 3aMKHYTOM 00J1aCTH.

Heonpenenennpiii
HUHTEerpaj

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

[TonsiTue mepBooOpaszHoit pyHkuu. OnpeereHue 1 CBOMCTBA
HEeoIpeAeNIeHHOro uHTerpaia. Tabauia HeonpeIeIeHHbIX HHTETPaIoB.
HuTerpupoBanue pasnoxkeHueM. MIHTerpupoBaHue METOI0M 3aMEHBI
nepeMeHHoil. UHTerpupoBanue mo 4acTsMm.
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OnpenieneHHbIN
HUHTEerpaj

OrnpenesieHHbI UHTErPal U €ro NPUIOKEHUS.

[lonsiTHEe OmpeeIeHHOro UHTErpaia, ero reomerpuueckuii. CporicTBa
omnpenieIeHHOro uHTerpaia. Teopema o cpeaHem 3HaueHuu. Teopema
bappoy u ee cneacrsue. ®opmyna Hetorona-Jleitouuna. ['eomerpudeckue
MPUJIOKEHUS ONIPEIEIEHHOTO UHTErpasa.

11

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 KOMITJIEKCHBIMH YHCIIAMHU.
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Jud.ypaBuenus 1
nopsiika

JuddepenunanbHble ypaBHEHUS IEPBOTO MOPSIIKA U METOIBI UX
pelieHus.

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

2. YpaBHEHHUsI IEPBOTO MOPSIIKA:

- muddepeHIaibHble YpaBHEHUS € Pa3AEISIOUMMUICS IEPEMEHHBIMU;

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

- TUHelHbIe T epeHnuanbHbe YpaBHEHHs U ypaBHeHue bepHymn.
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Hud.ypaBuenus 2
TOPSI/IKA U BBIIIE

JuddepeHnmansubie ypaBHEHUS BBICIINUX MOPSIIKOB, TOIMYCKAIOIINE
MOHMKEHUE TOPSAIKA, U METO/Ibl UX PEUICHUS.

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

2. IuddepeHnnanbHble ypaBHEHHUS BBICIINX MOPSIKOB, AOMYCKAIOIIHE
MOHUKEHUE TIOPAJIKA.
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JIlmHeitnpie
HEOJTHOPO/IHBIE
nud.ypaBHeHUS 2
MOpsIIKa C
MMOCTOSTHHBIMU

Jluneitnsle nudepeHuanbHbIe YpaBHEHHSI BTOPOTO MOPSAIKA.
Jluneitnsle nuddepeHnuanbHble ypaBHEHHsI BTOPOTO MOPsIKa, CBOMCTBA
ux pemeHnit. OnHOpoAHbIE TMHEHHbIE TU(depeHIInaTbHble ypaBHEHUS
BTOPOTO MOPSAKA C MOCTOSHHBIMH K03 pULIeHTaMu.
Xapaktepuctuueckoe ypaBHeHue. CTpyKTypa 0011Iero pereHus




koapurmenTamu

OJTHOPOJIHOTO M HEOTHOPOAHOTO U (HEepEeHITHATEHOTO YPaBHEHUS
BTOpOro nopsiaka. JIluaeitHoe HeogHOpOoAHOE MU PepeHIaTbHOe
YpaBHEHHE C MOCTOSHHBIMU KOA()(HUIIMECHTAMH U CTICIIUATBHON MTPaBoOi
9acThI0. MeTo/1 BapuaIliy MTPOU3BOJIBHBIX MIOCTOSHHBIX.
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Paner.

UwucioBbie U CTETICHHBIC PSIBI.

1. YucnoBo# psifl, ero CXOAUMOCTb, CyMMa. 3HAKOIOJIOKUTEIbHBIE PSIbI.
CaoiicTBa cxomsamuxcs psaoB. HeoOXoauMblid MPU3HAK CXOUMOCTH.
JlocTaTo4yHbIe MPU3HAKU CXOUMOCTH PSIIOB C MOJIOXKUTEIHHBIM YJICHAMHU:
(mpu3Haku cpaBHEHMS, Mpu3HaK [lanambepa, HHTErpaabHbIN MpU3HAK
Kommn).

2. 3nakouepenyromuecs psaabl. [Ipuznak Jleioauma nis
3HAKOYEPETYIOITNXCS PAIOB. AOCOMIOTHAS M YCIIOBHAS CXOJIUMOCTb.

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

4. Paawr Teiinopa u Maknopena. Heo6xoaumMoe 1 IoCTaTOYHOE YCIIOBHE
cxoaumocTu pana Teiinopa k nopoxxaaromiei GpyHkuuu. OcTaTouHbIN YieH
dbopmynel Telinopa B popme Jlarpanxa. PasnoxkeHre 0CHOBHBIX
3JMIeMEHTapHBIX PYHKIMI B psig MakiopeHa.
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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
YMHOKEHHS BEPOATHOCTEH.

4. ®opMmyna noJIHOM BeposITHOCTH U (popmyisl baiieca.

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

CrnyuaiiHble BEJIMYUHBI.

1. IlonsaTue cayyailHON BeIMYNHBL. [IUCKPETHBIE U HENIPEPHIBHBIE
CIly4alHbI€ BEJIMUMHBL. P pacnpeneneHus ciry4aiiHON BEIUYHHBI.
OyHKIUA pacnpenesieHns Clyd4aiiHON BenuyuHbl. [1noTHOCTD
pacrpeneineHus BEpOSATHOCTEN.

2. YucnoBble XapaKTEPUCTUKH CIy4aiHON BEIMYUHBI.

3. Buapl pacnipesienieHus ciydailHbIX BEJIMUUH: OMHOMHUAIIbHOE
pacnpezelieHue, reOMETPUYECKOE Pacpeie]ICHUE, paclpeieeHue
Ilyaccona, paBHOMEpPHOE pacIpeAeiIeHHE, TI0KA3aTEIbHOE paCpeielICHUeE,
HOpMaJIbHOE pacrpenencHue. Pacnpenenenus, CBsi3aHHble C HOPMaJIbHbIM
pacpeneieHUEM.

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

3ajaun MaTeMaTHYECKONW CTaTUCTHKH.

OCHOBHBIE 33]1a4 MATEMAaTUYECKON CTaTUCTUKH. | 'eHepanbHas
COBOKYIHOCTb. Bribopka. Bapuannonnsiii psin. Beibopounas pyHkuus
pacnpezeneHus. BeIOOpoUHbIE UNCIOBbIE XapaKTEPUCTUKH.
I'pynnupoBanHBIi BapranoHHbId psj. ['uctorpamma. laTepBanbHble
OLICHKH. JIOBEpUTENBbHBIN HHTEPBAI Il MATEMAaTUYECKOTO OKUIAHUS.
[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, ["aycca.

AHanuTnyeckas
reoMeTpus Ha
IUIOCKOCTH

Pemienue 3amad no aHaMTUTHYECKOM T€OMETPUH HA TITIOCKOCTH.
CocraBneHue ypaBHEHUs PsSMOi. B3anmMHoe pacnoyiokeHue npsiMbIX.
OrnpezerieHre TUIa KPUBOM BTOPOTO TOPSJIKA 110 €€ YPABHCHHIO U
MOCTPOEHHNE Ha JIEKapTOBOM MIIOCKOCTH. [ToMCK Touek mepeceueHus
3aJaHHBIX JIMHUH.

Bekropnas anre6pa u
aHAIUTHUYECKas
reoMeTpusl B
MIPOCTPAHCTBE

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

[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 IPOU3BOTHBIX.

Perienue 3a1a4 Ha IPUMEHEHHUE YaCTHBIX TPOU3BOHBIX:

- IOCTPOCHKE YPAaBHCHUI KacaTeIbHOHN IIIOCKOCTH U HOPMAJIH K
MTOBEPXHOCTH;

- IOMCK MTPOU3BOJIHOM 0 HATIPABJICHUIO U TPaIUCHTa (PYHKIINH;

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

Heonpenenennsiit
HHTErpal

MeToab! BBIYMCIICHNS HEOIIPEAEIEHHOTO HUHTETpaa.

Meroapl HHTETPUPOBAHMS:

- 3aME€Ha IIEPEMEHHO;

- HIHTETPUPOBAHUE 10 YaCTIM;

- UHTETPUPOBAHUE IPOOHO-PAIMOHATIBHBIX aNreOpanyecKiX BhIPaKEHUH;
- HHTErpUPOBAHNE HEKOTOPBIX UPPALIMOHAIBHBIX alIredpandeckux
BBIPAKECHMI;

- HIHTETPUPOBAHUE TPUTOHOMETPUUYECKUX BBIPAKECHUM.
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OrnpeneneHHbIN
HHTETpAI

['eomeTpryeckue NpUI0KEHUS ONPENETIEHHOIO HHTETpaIa
['eomeTpryeckue NpuIoKEHUs ONPEAEIEHHOTO HHTErpaa:
- 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 pa3aeISIOLIMMHUCS TIepEMEHHbBIMH;
- 0HOpOIHBIE MU hepeHInaIbHbIE YPABHEHUS U YpaBHEHMUS,
NPUBOASIINIE K HUM;

- TMHelHbIe TuddepeHnanbHbIe ypaBHEHUS U ypaBHeHHe bepHyu.
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Jud.ypaBHeHus 2
MOpsi/IKa U BBILIE

Mertons! pemienust AuddepeHnnaibHbIX YpaBHEHUH BBICIIUX MOPSAKOB,
JOTTYCKaIOIUe TOHWKEHHE TTOPsIIKa.

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 OJHOPOAHOTO U HEOAHOPOIHOTO
mudpepeHIaTbHOTO YPaBHEHUSI BTOPOTO TOPSIKA.

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

- CO CIIeIMaJIbHON MPABOM YaCTHIO;

- METO/] BapHaIliy MIPOU3BOJIbHBIX TTOCTOSTHHBIX.
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Panpr.

UucoBble U CTEIICHHBIE PSABL. PELICHUE 3a1a4.

Hucnosele psaabl. JJocTaTouHbIE TPU3HAKH CXOAUMOCTH
3HAKOIIOJIOXKUTEIBHBIX pA0B. CXOAMMOCTh 3HAKOIIEPEMEHHBIX PSIJIOB.
Paznoxenue ¢pyHkuuu B creneHHoi psa. MaTepBan cxoqumMocTi
CTEIIEHHOT'O psja.
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Crnyuaitabie COOBITHS

[TocTpoenue cirydaitHOro COOBITHS Yepe3 IIEMEHTAPHbIE COOBITUS U
BBIYMCIICHUE €0 BEPOATHOCTHU.

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

[ToBTOpHBIE UcnbITanus. Dopmyna bepHyin. AcuMITOTHYECKHE

bopmyIIbI.
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CiyyaiiHble BEJTMYHHBI

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

5.3. IlpakTudeckue 3aHsITHs

HaumenoBanue pasnena

pJa\f):[ U TEMBI MPAKTHYECKUX HaumeHnoBanue u cojiep:kaHue NpakTUUECKUX 3aHATUI
3aHATUN
. Pemienue cucrem JIMHENHBIX YPABHEHUN.
1 Juneiinas anrebpa | perepye cuctem metonoMm Kpamepa, meronom ["aycca.
Pemenue 3ana4 no aHaIMTUYECKOW FEOMETPHUH HA TUIOCKOCTH.
AHaIUTHYECKas CocraieHne ypaBHeHUs NpsAMoi. B3anMHoe pacnonokeHue npsMbIX.
2 reoMeTpHs Ha Omnpenenenne Tuna KpUBOK BTOPOTO MOPSAKA I10 €€ YPABHEHUIO U
IIOCKOCTH IIOCTPOECHHE Ha I€KapTOBOU IIIOCKOCTH. [Ionck Touek nepeceyeHus
3aJIaHHBIX JINHUH.
Pemenue 3a1a4 no aHaIMTUYECKOW F€OMETPUH B TPOCTPAHCTBE.
CocraBiieHne ypaBHEHUS TUIOCKOCTHU:
- C U3BECTHBIM BEKTOPOM HOPMaJIU U MPOXOASILIEH uepes3 3aJaHHYI0 TOUKY;
- coziepakallel B ce0e JABe 3aJaHHbIE NIPSMBIE;
- IEPIEHAUKYIISIPHOMN IBYM IUIOCKOCTSIM;
- IEPIEHAUKYJISIPHON WM NapajuieIbHO WIH MO/ 3a/JaHHBIM 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;
- IEPIEHAUKYIISIPHOMN WIIM NapauIeIbHO WIIH MO/ 3a/1aHHbIM YTJIOM
W3BECTHOM IIOCKOCTH WJIM MPSIMOM.
[Touck TouKM nepecedeHust MPSMBIX U MIIOCKOCTEN, paCCTOSIHUS OT TOUKU
J10 TUTOCKOCTH WJIH MPSIMOM.
DyHKIMS OTHOM Brruucnenue npenena GyHKIINUA.
4 | mepemenHoi, ee peen | METOIbI PACKPBITHS HEONIPEIEIEHHOCTE!, BOSHUKAIOIIHUX [IPH
U HENPEPBIBHOCTH BBIYUCIICHUU IPEICITIOB.
. TIponsBoaHas GpyHKLUK Brruucnenue npou3BoaHON QyHKIMH.

" €€ NPUJIOKCHHUA

Beruucrienue mpon3BOAHOM ¢ TOMOIIBIO TpaBuII (G PepeHIUPOBAHUS U




TaOIMITBI IPOU3BOTHOM.
Pemenue 3a1ay Ha MPUIIOKEHUS] TPOU3BOTHOM.

(DYHKI_II/IH HCCKOJIBKUX
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 IO YACTIM;

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

- UHTETPUPOBAHUE TPUTOHOMETPUUYECKUX BBIPAKEHUM.

10

OnpenieneHHbIN
HUHTEerpaj

BerunciieHue onpeaeieHHOro HHTerpaia i €ro MPUIOKCHHS.
Beruucnienue onpeiereHHOro uaTerpaia mno gopmyne HeroToHa-
JleliOHMLIA.

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

- JUTMHBI IYTH KPUBOWH;

- 00beMa Tella BpalleHus;

- IJI0IIAM OOKOBOM IOBEPXHOCTH TeJIa BPAILCHUS.

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

MeTtobl penienus qud.ypaBHEHHU IepBOro nopsijika.

Meroas! pemeHys i ypaBHEHUN IEPBOTO NOPsAIKa:

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

- TUHeHbIe T} PepeHanbHble YpaBHEeHHs U ypaBHeHHe bepHyuim.

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, COJEPIKAIIIEE TOJBKO apryMEHT U ABE CTapIlne
IIPOU3BOIHBIE;

- YpaBHEHHUE, HE COZIEpIKAIlEee apIyMEHTa.

15

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

JluneltHOE OJTHOPOJHOE U HEOJHOPOAHOE MU depeHIaTbHbIE YpaBHEHUS
C TMOCTOSTHHBIMH KO3 UITEHTAMH.

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 HeoTHOpoIHOE AU depeHInaIbHOTO
YPaBHEHHS C TIOCTOSHHBIMHU KO3 (UITEHTaMU:




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

CX0IMMOCTb YHCIIOBBIX PSJIOB, pa3ioKeHUe (GYHKIIMHU B CTETIEHHON Psijl.
Yucnosslie psibl. [locTaTouHble MIPU3HAKH CXOIUMOCTH

18 Pyt 3HAKOIIOJIOXKUTEIBHBIX pA10B. CXOOUMOCTh 3HAKOIIEPEMEHHBIX PSIIOB.
Paznoxenne GyHKIMM B CTENIEHHOM PSI.
Boruncnenue BEposITHOCTH CIIy4aiiHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH: pa3MELIEHMs], IEPECTaHOBKH, COUETAHMS.
BeposiTHOCTB citydaliHOTO COOBITHS.

. TeopeMsl CII0KEHUS U YMHOKEHHSI BEPOATHOCTEH. Y CIIOBHASI BEPOATHOCTD.

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

20 | Coyu4aiiHble BEIUUYMHEI JluckpeTHasd U HenpepbIBHAS Cly4daiiHas BeIU4MHA. X 4ucioBbie
xapakTepucTUKu. OCHOBHBIE paclipeieIeHusI.
O6paboTKa CTaTUCTUYECKUX JAHHBIX.
[lepBuuHnas craTrcTUyeckas o0paboTKa IKCIEPUMEHTAIbHbBIX JaHHBIX.

OneMeHTbI . HaxoxaeHne 4icioBbIX XapakKTEpUCTUK. AHAINU3 ITOITYYEHHbIX
21 MaTeMaTHaeCKon pe3ynbTaToB. OIeHKa COOTBETCTBUS 3aKOHA pacnpeenenus. Kpurepuu
CTaTUCTUKH.

cornacus IIupcona, Konmmoroposa. Toueunsie o1jeHKM mapaMeTpoB
pacnpenenenus. IHTepBagbHble OLIEHKU TAPAMETPOB PACIIPEIEICHHUS.

5.4. CamocTosTenpHas paboTa 00ydaromuxcs

Ne | HaumenoBaHnue paszaena N
ConeprkaHre caMOCTOSTEIbHON paboThI
pasn| AMCHUIUIMHBI U TEMBI
JevictBus Hax maTpuuaMu. Perienue cucTeM JTMHENHBIX YPaBHEHUM.
. JleficTBUs HaJl MaTpULIAMU, BEIYUCIIEHUE ONIPEIETUTENS MAaTPHLIbL,
1 JIuneitnas anredpa . o o
pelIeHre CUCTeM JTMHEHHBIX YPaBHEHUM ¢ TOMOIIBIO OOPaTHON MaTPHIIbL,
Meroaom Kpamepa, merogom ["aycca.
Pemenue 3a1a4 aHAIMTHYECKOW T€OMETPUH HA TUIOCKOCTH.
N3yuenne TeMsl, permieHue 3aaay:
- [louck paccTosiHUSI MEXTY IBYMsI TOUKAMH.
A - OnpeneneHue B3aMMHOTO PaCTONOKEeHHs MpsIMbIX. [louck yria mexmy
, HaJIUTHYECKas TIPAMBIMHL.
TCOMETpHA Ha - CocTaBieHHe ypaBHEHHUS MPSMOii 10 €€ M3BECTHBIM
TocKocTH TapaMeTpam/XapakTepUCTUKAM.
- OnpeneneHue TUNIA KPUBOK BTOPOTO MOPSAKA MO €€ YPAaBHEHUIO U
MOCTPOEHUE HA IEKAPTOBOM IJIOCKOCTH.
- [Touck Touek nepeceyeHus 3aJaHHbIX JTUHUM.
Pemenue 3a1a4 BEeKTOPHOM anreOpbl M aHATUTHYECKON TeOMETPUU B
MIPOCTPAHCTBE.
N3ydenue TeMsbl, pelieHue 3aaau:
JleficTBUs HaJl BEKTOpaMH (CI0KEHHE, YMHOKEHHUE Ha YUCIIO, CKATIIPHOE U
BEKTOPHOE MPOU3BEACHUS ), ONPEICICHNUE yIila MEXK Iy BEKTOpaMH
Bekropnas anre6pa u P P ), op Y Y pamH,
MPOBEPKA YCIOBUS OPTOrOHAIBHOCTH, KOMILJIAHAPHOCTH, KOJUTMHEAPHOCTH
aHaJUTUYECKast
3 BEKTOPOB.
TeOMETpUsl B
CocraBieHue ypaBHEHUS IIOCKOCTH:
MIPOCTPAHCTBE

- C U3BECTHBIM BEKTOPOM HOPMAJTH U TIPOXO/ISIIEH 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 HalpaBlIeHUY;

- SABJISIOLLYIOCS TIEPECEYCHHEM JIBYX IIOCKOCTEI;

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

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

OyHKIMUSA OJHON

Brruncnenue npeaena GyHKIUH.
W3yuenue TeMsl, penieHue 3a1ay:

4 | MepeMeHHOH, ee mpezen | BBIUMCIICHHE TIpeiea QyHKIIMH, UCTIONb3YS METObI PACKPBITHS
1 HCTIPCPBIBHOCTD HEOIPEIETIEHHOCTEM.
Brlunciienrie mpou3BOIHON U pEILICHHE 3aJ1ad Ha IPUMEHEHUE
MIPOU3BOAHOM.
N3ydenune TeMsbl, pelieHue 3aaay:
Bprumncienre npou3BoIHON C TOMONIBIO MpaBwil AU GepeHIUpOBaHUS 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 KacaTeJIbHOM IJIOCKOCTH U HOPMAJIH K
MIEPEMEHHBIX HOBCPXHOCTH;
- IOMCK TIPOU3BOIHON IO HAIIPABIICHUIO U TPAJUCHTa ()YHKITUY;
- IOMCK HAanOOJBIIETO ¥ HAMMEHBIIET0 3HAaYeHUs PYHKIIUU B 3aIaHHON
obactu.
HeonpeneneHHblil THTErpan U METOJbI HHTETPUPOBAHMUSL.
N3yuenue matepuana, OCBOEHUE METOJI0B HUHTETPUPOBAHMUSL:
- 3aM€Ha IEPEMEHHOI;
9 HeonpeenenHslii - UHTETPUPOBAHUE MO YACTIM;
MHTErpa - HHTErpUPOBaHUE APOOHO-PAIIMOHATIFHBIX AreOpandyecKuX BhIPAKEeHHI;,
- HHTErPUPOBAHNE HEKOTOPHIX UPPALMOHAIBHBIX aNreOpandecKux
BBIPAKECHMUI;
- UHTETPUPOBAHUE TPUTOHOMETPUUYECKUX BBIPAKEHUM.
OrnpenenieHHbI UHTErPall U €ro NPUI0KEHUS.
N3yuenue matepuana, OCBOEHUE BBIYMCICHUS ONPEACIIEHHOIO HHTErpalia
no popmyrne HeroTona-JIeiiOHumna u
10 OnpeieneHHbIit T€OMETPUUYECKHUX MPUIIOKEHUN ONPEIeIEHHOTO UHTErpaa:
MHTETpan - IJIOMIA/Ib 3aMKHYTOH (QUTYPHI;
- UTMHA AYTH KPUBOI;
- 00beM Tena BpalleHus;
- IJIOMIA/Ih OOKOBOI MOBEPXHOCTH Tella BpaIllCHHSI.
Brruncienre HeCOOCTBEHHOTO HHTETpaIA.
HecoOcTBeHHDBIH Brrunciaenne HeCOOCTBEHHOTO HHTErpaia, UMCIOLICTO
1 MHTErpa - TOUYKY pa3pbiBa Ha MTPOMEKYTKE UHTETPUPOBAHHS;
- 0ECKOHEUYHBIN TPOMEKYTOK HHTETPUPOBAHUS.
KommuiekcHsle uncna.
Omnpenenenne KOMIUIEKCHBIX uncen. Anredpanyeckas popma
12 KommekcHble unciia

KOMILIEKCHOTO uncia. Tpuronomerpudeckas opMa KOMIIEKCHOTO YHCTIa.
JleicTBuS HaJ KOMIIJIEKCHBIMH YHCIIAMHU.




13

Jud.ypaBuenus 1
nopsiiKa

Juddepennnansupie ypaBHeHUs | MOpsiiKa U METOIbI UX PEIICHHUS.
W3ydeHne maTepuasa 1 OCBOCHHE METOJIOB PEIIeHHs YpaBHEHHI IepBOTo
nopsiKa:

- muddepeHIranbHbIe YPaBHEHUS C Pa3IesIONIMMUCS TEPEMEHHBIMU;

- oiHOpOoHbIe Au(depeHnanbHble YpaBHEHUS U YpaBHEHMUS,
MPUBOJISALINE K HUM;

- TuHelHbIe TudQepeHnuanbHbe YpaBHeHHs U ypaBHeHue bepHyn.

14

Jud.ypaBuenus 2
MOPSIJIKA M BBILIE

JuddepeHnnanbapie ypaBHEHHS BHICIIUX MOPSAKOB, TOMYCKAIOIINE
NOHMKEHUE TTOPSIKA.

N3yueHne maTepuana 1 OCBOSHHE METOAOB perieHus auddepeHunanbuble
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 TOCTOSHHBIMU K03 punmenramu.
OnHoponHbie MUHEHBIE MU depeHaTbHbIe YpaBHEHUS BTOPOTO
HOpS/IKA C TIOCTOSIHHBIMU KO3 (hUIIMeHTaMH. XapaKTepPUCTHIECKOE
ypaBHEHHE.

CrtpykTypa 00111ero peueHus OJHOPOAHOTO 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 MaTepuaia, pelieHue 3a1ad.

Yucnossle panbl. JlocTaToOuHbIE IPU3HAKU CXOAUMOCTH
3HAKOIOJIOKHUTEIBHBIX PA10B. CXOOUMOCTh 3HAKOIIEPEMEHHBIX PSIIOB.
Crenennsble psaabl. IHTEpBan cX0QUMOCTH CTENEHHOTO psifa. Paznoxkenue
(GYHKLIUU B CTENIEHHOMH psijl.

19

Crny4aiiabie cOOBITHS

Pemienue 3a1au Ha TOCTPOEHUE CITYYaHOTO COOBITHS U BHIYHCIICHUE €T0
BEPOSITHOCTH.

W3ydeHue maTepurasna, OCBOCHHE IOCTPOEHUS COOBITHSI Uepes
AJIEMEHTapHbIE COOBITUS U BBIYMCIIEHUE €r0 BEPOSITHOCTH.

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

TeopeMsl CIIOXKEHUS U YMHOKEHUS BEPOSITHOCTEH. Y CJIOBHAsI BEPOSITHOCTb.
®opmysa NoJHON BepoITHOCTH U (hopmyibl baiieca.

[ToBTOpHBIE UcbITaHUS. Dopmyna bepHymm. AcuMnToTuyeckue

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.

OO0paboTka CTaTUCTHYECKHUX JTAHHBIX.
W3ydeHnue matepuana.
O0paboTka CTATUCTHYECKUX JTAHHBIX UHAUBUAYAILHOTO 3aaHHUS.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)
1. Pabovas mporpamMma 1mo MaTeMaTuke.

2. Meroanyeckue yKa3aHHs MO MOJArOTOBKE K CEMHUHAPCKUM 3aHITUSAM H 110 OPraHU3alUuU
CaMOCTOSITENIbHON PabOThI 00YUYAIOMIUXCS 10 MaTEMATHKE:

-Kapamsn A.A., IIpokodreBa C.. AHanuTH4ecKas reoMeTpHsl Ha TNIOCKOCTH. Y4eOHOe mocooue.
CIIGI'ACY, 2012 1.

-Kapaxkaspsan C.A, ConoseseBa O.B. Ilpenen u HenpepbIBHOCTH (PYHKIIMH OJHOTO apTyMEHTa.
Vuebnoe nmocodue. CIT6I'ACY, 2013r.

-Kapaxkaspsan C.A., ConosnéBa O.B, ITak D.E. luddepennuansaoe ncurncienne GyHKIUN OJHON
nepemenHoil. Yue6noe nocodue. CII6IACY, 2015 1.

-MBoukuna H.M., Kne6anos JI.b., Mopo3osa JI. E. ®yHKIMHM HECKOIBKUX apTyMEHTOB. YUeOHOe
nocooue. CITI6I'ACY, 2000 r.

-CmupnoBa B.b., Mopo3sosa JLE., Heonpenenennsiit uarerpan. Yuye6noe nocodue. CIIGIACY,
2010 r.

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

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

3. IlepeueHb BOIPOCOB IPOMEKYTOUHOM aTTECTAIUH.

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

[IporpamMoi JUCHHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHATHI, HA KOTOPBIX JaeTCs
OCHOBHOW CHCTEMAaTU3MPOBAHHBIN MaTEpUai, U MPAKTUUYECKUX 3aHATUI, PEAIIOIAratolnX 3aKpericHe
M3Y4YEHHOTO MaTepraiia U GopMupoBaHue y 00yJarouuxcsi HeOOXOAUMBIX 3HAaHUW, YMEHUN U HABBIKOB.
Kpome Toro, BaxHEHIIIMM 3TarioM U3y4eHUs TUCHUILTAHBI SIBJISIETCS CAMOCTOSITENIbHAs paboTa
00yJaronuxcs C UCIOJIb30BAaHUEM BCEX CPEJICTB M BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 06Bem camocTosTensHON pabOThI MO AUCIUTUTMHE BKITIOUAETCS CISAYIOIIEE:

- U3YYEHHE TEOPETUYECKUX BOIIPOCOB IO BCEM TEMaM JTUCIUILIINHBL;

- HOATOTOBKA K MPAKTUYECKUM 3aHATHSIM;

- IOJATOTOBKA K TEKYIIEMY KOHTPOJIKO YCIIEBAEMOCTH CTYAEHTOB.

3aJ10roM yCIenHOro OCBOSHHMS 3TOM JIUCIMIUIMHEI SIBISIETCS 00s13aTENIbHOE ITOCEIIEHHE
JIEKIIMOHHBIX U MPAKTHYECKUX 3aHATHH, TaK KaK IPOITYCK OJHOTO (TeM 0oJiee, HECKOIBKUX ) 3aHITHI MOXKET
OCJIOKHHUTH OCBOEHHE Pa3JesioB Kypca. Ha mpakTHUECKHMX 3aHATHSX JaeTCs MaTepHall, H3JI0KEHHBIN Ha
JEKIUAX B paMKax BBIOJIHEHUS MPAKTHYECKUX 3a1aHuii. B caMOCTOsATEBHOM paboTe BayKHOE 3HAUCHHE
HUMEET pelIeHne TECTOB B Cpejie JUCTaHIIHOHHOro 00yueHus Moodle.

[Ipucrynas Kk U3y4eHUI0 TUCIUILINHBI, HEOOXOUMO B MEPBYIO OUYEpPEab 03HAKOMUTHCS
conepsxkanueM PITJI, a Takxke METONMYECKUMHU yKa3aHUSMU IO OpraHU3aIl[il CaMOCTOSATEIbHONU padoThl U
MIOATOTOBKH K MPAKTUYECKUM 3aHATHSM.

[Ipu moAroToBKE K MPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI MO U3YyYEHHIO
JUCIUIUIMHBI 00y4aroImuMcsi HE00X0IUMO:

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

* IPYA CAMOCTOSITEIIBHOM U3yYE€HUH TEOPETUYECKOU TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pexomenioBanHbie B PITIJ] nctounnky;

* BBIIIOJIHUTH IPAKTUYECKHE 3a/IaHNS B PAMKAX U3y4aeMON TEMBbI, pEIUTh TECTHI B CpELIe
JTUCTaHIHOHHOTO 00yuenus Moodle;

* OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TeME, NCIob3ya MaTepuansl POC, nubo rpynmnossle



WHIAWBUAYAJIBHBIC 3aaHWs, IIOATOTOBICHHBIC ITPCTIOAABATCIICEM,
¢ IIOATOTOBHUTHCA K HpOMe}I(YTOqHOﬁ aTrecranuu.

7. OnleHOYHbIE MAaTePHUAJIbI VISl IPOBEIeHUs TEKYIIEro KOHTPOJIS yCIeBAeMOCTH U TPOMEKYTOYHOM
aTTrecTalMy 00y4aroIMXxcsl 0 JMCHHUILIMHE (MOLY110)
7.1. [lepeueHb KOMIETEHIIN C yKa3aHUEM 3TAMOB X (HOPMUPOBAHUSI B IIPOLIECCE OCBOCHUS AUCIUIIIIMHBI

KO,[[ 1 HAMMCHOBAHUC

Ne KoHTposmpyemslie pa3aessl JUCLHUIINHEL N Bun onenounoro
HMHJMKAaTOpa KOHTPOJIUPYEMOU
/1 (MoJtyist) cpencTBa
KOMIIETCHIIMH
o YK-2.1, OIIK-1.6, OIIK-1.7, |3amanus KOHTPOJIbHOU
1 [JIuneiinas anreOpa

OIIK-1.8, YK-2.4

paboTHI IO TEMeE

YK-2.1, OIIK-1.6, OIIK-1.7,

3aaHusl KOHTPOJILHOM

2 | Ananutrdeckas TeOMETpHs Ha TJIOCKOCTH OIIK-1.8, VK-2.3, VK-2.4 | paboTsi 110 Teme
3 BekropHas anrebpa v aHAIUTHYECKAs YK-2.1, OIIK-1.6, OIIK-1.7, |3amanust KOHTPOJIbHOM
reOMETpHUs B IPOCTPAHCTBE OIIK-1.8, YK-2.3, YK-2.4 | paGoTsl 110 TeMe
4 @yHKIUSA OAHOU IEPEMEHHOM, €€ Mpeaen U YK-2.1, YK-2.3, OIIK-1.6, |3agaHusi KOHTPOJbHON
HEIPEPBIBHOCTh OIIK-1.7, OIIK-1.8, YK-2.4 |paboTsI 110 TeMe
5 | Mpoussonnas GyHKiH 1 ce MpIOKeHUS YK-2.1, YK-2.3, OIIK-1.6, |3amanus KOHTPOJIBbHOM
OIIK-1.7, OIIK-1.8, YK-2.4 | paboTsI 110 TEeMe
6 | Dy HECKONHKIX MIepeMeHHBIX YK-2.1, YK-2.3, OIIK-1.6, |3agaHusi KOHTPOJbHON
OIIK-1.7, OIIK-1.8, YK-2.4 |paboTsl o TeMe
7 |WHas xoHTakTHas paborta YK-2.1, VK-2.3, YK-2.4,
OIIK-1.6, OIIK-1.7, OIIK-1.8
8 | Dxsamen YK-2.1, YK-2.3, YK-2.4, Bormpocsl o Teopuu u
OIIK-1.6, OIIK-1.7, OIIK-1.8 |3agaumn
9 |Heonpenenenmbiif marerpan YK-2.1, YK-2.3, OIIK-1.6, |3amaHus KOHTPOJIbHOI
OIIK-1.7, OIIK-1.8, YK-2.4 |paboTsI 110 TeMe
10 | Onpesnenenmbit murerpan YK-2.1, YK-2.3, OIIK-1.6, |3amanus KOHTPOJIBbHOM
OIIK-1.7, OTIK-1.8, YK-2.4 | paboTsI 110 TEMe
11 | HecoGersennbiii nirerpan VYK-2.1, YK-2.3, OIIK-1.6, |3amanus KOHTPOJIBHOMI
OIIK-1.7, OTIK-1.8, YK-2.4 |paboTsI 110 TEMe
12 | KoMIuiekcHBIE Yncia YK-2.1, YK-2.3, OlIR-1.6, TECT
OIIK-1.7, OIIK-1.8, YK-2.4
13 | Tugp.ypassenns 1 nopsxa VYK-2.1, VK-2.3, OIIK-1.6, |3amanus KOHTPOJIBbHOM
OIIK-1.7, OTIK-1.8, YK-2.4 | paboTsI 110 TEMe
14 | JTucp.ypasHenus 2 mopsika u B YK-2.1, YK-2.3, OIIK-1.6, |3amanus KOHTPOJIbHOI
OIIK-1.7, OIIK-1.8, YK-2.4 |paboTsl 110 TeMe
15 gﬁigﬁiiﬁ:ﬁgﬁ?gfgg;ﬁ; An.ypaBHeHMs VYK-2.1, YK-2.3, OIIK-1.6, |3amanusi KOHTPOJIbHOI
OIIK-1.7, OIIK-1.8, YK-2.4 |paboTsI 110 TeMe
koabdureHTaMu
16 |Wnas xoHTakTHast pabora YK-2.1, VK-2.3, VK-2.4,
OIIK-1.6, OIIK-1.7, OIIK-1.8
17 |3auer YK-2.1, VK-2.3, VK-2.4, KonrponsHas padora
OIIK-1.6, OIIK-1.7, OIIK-1.8
18 | P, VK-2.1, YK-2.3, OIIK-1.6, Teer
OIIK-1.7, OIIK-1.8, YK-2.4
19 | Cyuaiisbie coGbrmis VYK-2.1, YK-2.3, OIIK-1.6, |3anmanusi KOHTPOJIbHOI
OIIK-1.7, OIIK-1.8, YK-2.4 |paGoTsl
20 [CnyyaiiHble BETHUUHBI VYK-2.1, YK-2.3, OIIK-1.6, |3amanusi KOHTPOJIbHOI




OIIK-1.7, OIIK-1.8, YK-2.4 |paGotsl

21 [DneMeHTHl MATEMATHUECKON CTATUCTUKH.

YK-2.1, YK-2.3, OIIK-1.6, |WanuBuayanbHbIC
OIIK-1.7, OIIK-1.8, YK-2.4 |3amanus

22 |HWnas xoHTaKTHAs paboTa

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

23 [Dxk3amen

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

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEpPHAalbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMbIE JJIs OLICHKH 3HAHUM, YMEHHUI U HABBIKOB U (WJIM) OMbITa MPO(ECCUOHAIBHON eI TeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl (POPMUPOBAHUS KOMIIETEHIIUNA B MIPOLIECCE OCBOCHUS TUCIUTUIMHBI

Jlst mpoBepku chopMUpOBAaHHOCTH HHAMKATOpOB kKommereHnuil YK-2.1, YK-2.3, YK-2.4, OIIK-1.6,

OIIK-1.7, OIIK-1.8:

Tunossie koHTpoNbHBIE 3aaHus (KonTtponsubie PaboTh! 1151 KaX10ro cemecTpa) JaHbl B

[Ipunoxxenun

7.3. Cucrema OLICHUBAHUS PE3YJIbTATOB O6y‘IeHI/I$I 10 JUCHUIIIIMHEC (MOI[y.]'II-O) IIpy MPOBCACHUUN TCKYLICTO

KOHTPOJIA YCIICBACMOCTH

Onenka
«OTJINYHOY (3aUTEHO)

3HAHHUSA:

- CUCTEMaTU3UPOBAHHBIE, [NTyOOKHE U TIOJHBIE 3HAHUSA 10 BCEM pa3zesiaM
JUCLUILIMHBL, @ TAK)KE [0 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a MIPEIEIbI
y4eOHOI MPOrpaMMBbl;

- TOYHOE HCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU [TPABUIIBHOE U3JI0KEHHUE OTBETA HA BOIPOCHI;

- IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JOIIOJIHUTENIBHOM JIUTEPATYphI,
PEKOMEHI0BaHHOM paboyeil mporpaMMoi Mo AUCUMILIMHE (MOAYIIIO)

YMEHHUSL:

- YMEET OPUEHTHUPOBATHCS B TEOPUAX, KOHLIEHIUAX U HAIIPABICHUIX
JUCHUIUIMHBI U JaBaTh UM KPUTHUYECKYIO OIIEHKY, UCIIOJIb3YSl HayUHbIE
JOCTUXKEHUS IPYTUX JUCLMIIIUH

HaBBIKU:

- BBICOKHUI YPOBEHb C(HOPMHPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTEHITHIA;

- BJIaZICET HaBbIKAMHU CaMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CI0KHBIE
Mpo0GJIeMbl U HECTaHAAPTHBIE CUTYaALIUN;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBIMOTHEHUS
3aJaHIMH;

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

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

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSIX, AKTUBHO Y4acTBYET B
IPYNIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl HCIIOJTHEHUS 3a1aHUN




Orneska
«XOpOII0Y (3aYTEHO)

3HaHUS:

- IOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoit o0 AMCUUIUINHE (MOTYJIIO)

YMEHHUSL:

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

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
MPAaBUIILHO M3JIaraeT OTBETHI Ha BOTPOCHI, YMEET JIeJIaTh 000CHOBAHHBIC
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, BBICOKHI YPOBEHb KYJIbTYphl UCTIOTHEHUS 3a/1aHU;

- 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
M3JI0KEHUE OTBETA Ha BOMPOCHI, YMEHHUE J€JIaTh BHIBOJIbI 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 PeIIaTh CTAaHIAPTHBIC 3a0a41
HAaBBIKU:

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

- JIOCTATOYHBIN MUHUMAJILHBIN YPOBEHBb C(HOPMHUPOBAHHOCTHU 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIIHIH;

- UCTIBITBIBAET 3aTPYAHCHUS TPH OOOCHOBAHUH QJITOPUTMA BBHITTOJTHEHUS 3a/IaHUM

Onenka
«HEYIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBETA (BBIOJHEHUS TUCbMEHHON paboThI);

- 3HaHHE OT/EJbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmoi mo
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;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIbHON PabOThI;

- He MOKeT 00OCHOBATh AIITOPUTM BBITIOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckre BOIPOCH U MPAKTHUECKUE 3aJaHUs ISl IPOBEACHUSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, He00X0IMMBbI€ I OLIEHKU 3HAHUI, YMEHHUI U HaBBIKOB M (MJIH) ONbITA MPOPECCUOHATBHOM
NESITeIbHOCTH, XapaKTEPU3YIOLINX ATaIlbl ((OPMUPOBAHUS KOMIIETEHIMH B IPOIIECCE OCBOCHUS
00pa3zoBaTeNbHON MTPOTPAMMBI




7.4.1. TeopeTudeckre BOIPOCHI JJIsl POBEICHHS TPOMEKYTOUHOM aTTECTAIlMH 00yYaroInuXCs
TeopeTrndeckue BOmpoCH! ATl TPOBEICHHS IPOMEKYTOYHOI aTTeCTaluy 00yJaroIuxcs
Dk3aMmeH B 1-om cemecTpe (YCTHO)

Jluneitnas anredpa

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

2. Pemienne cucrem JTIMHEWHBIX ypaBHEHUM 110 ¢hopmysnam Kpamepa.

3. OOpaTHast MaTpHIa.

4. PelieHne cuCTEM JIMHEMHBIX ypaBHEHUN MeToioM ["aycca.

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

6. CkansipHoe, BEKTOPHOE U CMEIIaHHOE TPOU3BeACHUS BEKTOpOB. CBolcTBa. Bhruncienus B
KOOpAMHATHOH opme. ['eomMeTprueckuii CMbICT MOJTYJIsi BEKTOPHOTO U CMEIIAHHOTO MPOU3BEACHUIA.

Ananutnyeckas reoMeTpua Ha IJIOCKOCTU

7. PaznnuHbie BUABI 3aJaHUS IPSIMOM Ha IIIOCKOCTH. Haxoxk1eHne TOUKU nepeceyeHust
NpsIMBIX. YTOJ MEXAy IpsAMbIMU. B3anmMHoe pacnonioxeHnue AByX NpsMbIX. PaccTosiHue 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 JUTMHAMHE €r0 OCei U (DOKYCHBIM PacCTOSIHHEM, SKCIICHTPUCUTET M BIUSHUE €ro U3MECHEHUS Ha
dbopmy aurica. OKpyKHOCTh KaK YaCTHBIN CIIydai 3JuIuIca.

9. I'mnepbona, e€ onpenenenne. Berdop cucTeMbl KOOPAWHAT U KAHOHUYECKOE YpaBHEHHE
runepOoel (aBa BUaa Tuepoossl). CBOMCTBA CHMMETPHH THIICPOOITBI, CBS3h MEXKIY JJIMHAMU €€ OCeH U
(OKYCHBIM PaCCTOSTHHEM, YKCIEHTPUCUTET U BIUSHUE €r0 H3MEHEeHHsI Ha (hopMy rumep0oiibl. DoKycCHl,
JTUPEKTPUCH] U ACUMITOTHI TUIIEPOOJIBI.

10. ITapabomna, e€ onpeneneHue. BeiOop crucTeMbl KOOPAUHAT M KAHOHUYECKOE YPaBHCHUE
napaboJsl (4eTbipe Buaa napabdo:n). CBoiicTBa CHMMETPUH NapaboJIbl, TEOMETPUUECKHI CMBICT TTapaMeTpa
p. @okyc u qupexTpuca napadobl.

11. IIpeoOpa3zoBanue IeKapTOBBIX KOOPAUHAT MPHU MapaJIeIbHOM MEPEHOCe OCe. Y paBHEHUs
AJUTATICA U TUTIEPOOJIBI CO CMENICHHBIMU IIEHTPAMU U YpaBHEHUE TTapaboIIbl CO CMEIIEHHOM BEPITUHOMN TIPH
YCIIOBUY MapajieIbHOr0 IEpEeHoca Oceil KOOpAUHAT.

12. 'eoMeTpU4€ECKHl CMBICII ypaBHEHHUSI BTOPOTO MOPSAKA , OIPEEIICHNE T€OMETPUIECKIX
00pa3oB, COOTBETCTBYIOIIUX 3TOMY YPaBHEHUIO, ITyTeM MPeoOpa30BaHUs €ro K KAHOHUYECKOMY BUY
METO/IOM BBIJICJICHHS TIOJTHBIX KBAJPATOB U MOCJIEAYIONIEr0 MapalieTbHOTO MePeHOCcCa KOOPAUHATHBIX OCEH.

BeKTOpHa}I aﬂre6pa 1 AHaIUTHYeCKas TeOMCETpH B IIPOCTPAHCTBEC

13. [1710CcKOCTH B IPOCTPAHCTBE U pa3ndHbIe (POPMBI €€ 3a/1aHusl. YTOJI MEXIY MIOCKOCTSIMHU.
B3anmHOe pacnonokeHue mI0CKOCTe B TPOCTPAHCTBE. PaccTosiHUE OT TOUKH 10 TIIIOCKOCTH.

14. IIpsimast B MPOCTPAHCTBE M CIIOCOOBI €€ 3a/1aHmsl. YTOJI MKy MpsMbIMU. B3anmHoe
pacmosoKeHue NPSIMbIX B IPOCTPAHCTBE.

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

OcHOBBI MaTeEMaTUYECKOTO aHann3a. QyHKINA OJHON IEPEMEHHON

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 GYHKIUHN U UX
KJaccuuKanus. Y paBHEHUS ACUMIOTOT K KPUBOMA.



21. I[IpousBognas pyHkuuu. ['eoMeTpuuecKkuii 1 MEXaHHYECKUIH CMBICITBI IIPOU3BOTHOM.
YpaBHEHUs KacaTeIbHON U HOPMAaJIH K IJIOCKOW KPUBOM.

22. OCHOBHBIE MpaBUJIa HAXOKICHHS MPOU3BOAHBIX (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. MexaHnyeckasi TpaKTOBKA BTOPOU MPOU3BOTHOM.

25. IlpumeHenre TpoU3BOIHOM K BBIYMCIICHUIO TTPEEIIOB.

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

27. DxcrpemyM GYHKIIUU (JIOKAJIbHBIA MAaKCUMYM M JIOKaJIbHBI MUHUMYM ). HeoOxonumoe
yCIIOBHUE CYIIECTBOBaHUE IKCTpeMyMa. JlocTaTounble ycioBUs SKCTpeMyMa (QyHKIUH.

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

29. BeINyKJI0CTh BBEPX M BBITYKJIOCTh BHU3 TUIOCKOW KpuBOoW. HeoOXoaumbIe U 1OCTaTOYHBIC
YCIIOBUS BBIITYKJIOCTH BBEPX U BBIMYKIIOCTH BHU3 IIOCKOM KpuBo#. Touku nepernda. Heooxoaumoe u
JIOCTATOYHBIE YCIIOBUS CYLIECTBOBAHMSI TOUKH Meperuoa.

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

Psannr

Teopus BeposiTHOCTEH.

1. DnemenTsl KOMOMHAaTOpUKH. [lepecTaHOBKH, pa3MEIIEHNs U COYETaHUSI.

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

3. OTHOocuTeNbHAs YacToTa U ee cBoiicTBa. Kitaccuueckoe onpesesnenrne BEpOSTHOCTH.
CBolicTBa BEpOATHOCTH.

4. Teopemsl cnoxkenust BeposaTHOcTe. COBMECTHBIE U HECOBMECTHBIE COOBITHSI.

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

6. ®opmyna nosHo# BepositHocTH. Dopmyrna baiieca.

7. IloBropHsbIe ncnbiTanusa. @opmyia beprysum. JlokanpHas n MHTErpagbHas TEOPEMBI
Jlarmaca. ®opmyna Ilyaccona.

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

9. OcHOBHBIE 3aKOHBI paclpeesieHus] AMCKPETHBIX CIIy4alHbIX BEIUYHUH: OMHOMUAIbHbIH,
reoMeTpruueckuii u 3akoH Ilyaccona. UuciioBbIE XapaKTEPUCTHUKHU.

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 pacnpeaesieHus. YucinoBbie XapakTepucTUku. [IpaBuiio Tpéx curm.

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

MareMaTuuecKkas CTaTUCTHKA.

13. OcHOBHBIE 33/1a4l MaTEMaTUYECKOM CTaTUCTUKU. ['eHepanbHast U BHIOOpOYHAs
COBOKYITHOCTU. MeTo/1pl cOOpa CTaTUCTUUECKUX AaHHBIX. [ pynmupoBKa 1aHHbIX. BapualinoHHBIN psiI.
14. Ilonurox u ructorpaMma. IMnupuueckas GyHKLIUS pacripeeneHus, e€ CBoiicTBa.

15. HucnoBble XapaKTEepUCTUKU BEIOOPKH: BIOOPOUHAs CpeHSs, BBIOOpOUHAs AUCTIEPCUS 1
BBIOOPOYHOE Cpe/iHEee KBAAPAaTUIECKOE OTKIOHEHHE 110 CTPYIITUPOBAHHBIMU M HE CIPYNITUPOBAHHBIM



JTAHHBIM.

16. HucnoBble XapaKTEepUCTUKU BEIOOPKH: BHIOOPOUHAs CpeHSs, BBIOOpOUHAs AUCTIEPCUS 1
BBIOOPOYHOE CpeiHee KBAAPaTUIECKOE OTKIOHEHHE.

17. OnieHKa MaTeMaTUYECKOTO OKUIAHUS U TUCTIEPCUU T€HEPAIbHON COBOKYITHOCTH.
Hecmemennoctsb, 3¢ (heKTUBHOCTD U COCTOSTENBHOCTD OLICHKH.

18. ToueuyHble OLICHKHU TapaMETPOB pacIpeeaeHuUs.

19. Craructrdeckas mpoBepka rurnotes3bl. OCHOBHAS U albTEPHATHBHAS TUIOTE3bl. OMNOKH
MIEPBOrO U BTOPOTO POJIOB.

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

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

7.4.2. [lpakTHyeckue 3aJaHus Ui IPOBEACHUS POMEKYTOYHOM aTTECTAlIUN 00YyJaIOLINXCS
Tunossie koHTpOIBHBIE 3a7aHus (KoHTponbHbIE PabOTHI 715 KaXKI0TO cCeMecTpa) 1aHbl B
[Ipunoxxenun

7.4.3. [IpumepHBIC TEeMBI KYPCOBOM pabOTHI (MpoeKTa) (TIpH HATUYUH )
KypcoBast pabota (mpoeKkT) He IpeayCMOTpeHa Y4eOHBIM TIaHOM.

7.5. Metoandeckue MaTepHabl, ONPECIIsIONIIe IPOLeAYphl OLICHUBAHHS 3HAHUH, YMEHUH, HABBIKOB
(nnn) ombITa TPO(EeCCHOHANBHON EATEIBHOCTH, XapaKTEPU3YIOLIHE 3Tabl POPMUPOBAHUS KOMITETCHIIUH

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

[Tpouenypa oneHuBanus GOPMUPOBAHUS KOMIETEHIIMH MTPH POBEJICHUH TEKYIIEro KOHTPOJIS
npuBe/eHa B 11.7.2 (CM. PUJIOKECHHE).

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

[TpomesxyTouHast aTTecTanus 1Mo JUCLHUILIHHE IPOBOIUTCS B opme sk3amena B 1 u3 cemectpe, B
dopme 3auera Bo 2 cemecTpe.

B xax7plit 5K3aMeHAIMOHHBIH OMJIET BKJIIOYEHBI IBa TEOPETUYECKUX BOIIPOCA U MPAKTUIECKOE
3aJjaHle, COOTBETCTBYIOLINE COJCPKAHUIO (POPMUPYEMBIX KOMIIETEHIIMNA. DK3aMeHbl IPOBOJSATCS B YCTHOM
¢dopme. [l MOATOTOBKY 10 3K3aMEHALMOHHOMY OMiieTy oTBOAUTCS 60 MUHYT.

3auet mpoBoaUTCS B (hopMe KOHTPOJIBHOM padoThl, cofepxaliei 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 «xopomuo» | OueHKa «OTIMYHO»
OILICHUBaHUS o «yIIOBJIETBOPUTEIHLHOY»
H
«HE 324TEHOY» «3aUTCHO




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He Komnerenmnu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUS OOLIMPHBIE, 3HaHus
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 JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
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
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIMBAaTh U | OCHOBHBIX IIOHSTHH, 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 3a1aHUE
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 MaTepuana. 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
OIIMOKHU TIpH 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. Hapylarolue 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 pelIeHns 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
JUCIUIIMHOM, U TIPeCTaBIIAET cCO0O0M cpeHee apu(METHUECKOE OT BBICTABJICHHBIX OLIEHOK MO OTIEIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

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

Or11eHKa «XOpOIIO»/«3a4TEHOY BBICTABIISETCS, €CITU CpeHee apru(METHIECKOS HAXOUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

Or1reHKa «HEYIOBIETBOPUTEIHHOY/ «HE 3a4TEHOY BBHICTABIISIETCSA, €CITH CpeiHee aprupMeTHIECKOe
HaxoauTcs B uHTEpBasue ot 0 1o 2,4.



8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. KonuuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3AAHUS, H3/IaTEIILCTBO, TOJ U3aHHS YU4eOHOH 1
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI PK3CMILIADOB/SICKTD
oHHbIH agpec Ib6C
OcHoBHas JIuTEpPaTYpa
1 Harancon U. I1., Kpatkuii kypc Beiciicii Matematuku, CankT-IlerepOypr: https://e.lanbook.com
Jlanb, 2022 /book/210320
[Tucemennsii . T., KoHcniekT nekuuii o BeICIIEH MaTeMATUKE: TTOJIHBIN
2 . 21
Kypc, MockBa: Aiipuc-nipecc, 2021
JonoJHuTeIbHAS JIUTEPATYPA
Ps6ymxko A. I1., XKyp T. A., Beicirast matemaTtuka. Teopust u 3agaun. B 5
1 |HacTax. Y.2. KommiekcHblie yncia. HeomnpeneneHHbIH U OnpeacIeHHbIN https://www.iprbooks
uHTerpajbl. DyHKIUHA HECKOIBKUX IEPEMEHHBIX, MUHCK: BhImaiimias hop.ru/90755.html
mkoJja, 2016
Cwmupnosa B. b., Mopo3sosa JI. E., Ytuna H. B., Cokpariennslii kypc
MaTeMaTHKH Jj1s 6akanaBpos. B 3 4aCTAX. 4q.2. ,Z[I/I(l)(bepeHHI/IaJIBHOG https:// iprbooks
2 |ucumcneHue B cirydae QyHKIIUU OHOU niepemenHol, Cankr-IlerepOypr:
o - . hop.ru/119666.html
Cankr-IlerepOyprckuii ToCcy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN
yausepcutet, ObC ACB, 2021
3 Kapawmsn A. A., [Ipokodsesa C. U., [Tonsikosa O. P., Ananutuueckast http://ntb.spbgasu.ru/
reometpus Ha rockoctH, CI16., 2012 elib/00343/
Psa6ymxo A. I1., XKyp T. A., Beicmast matemaruka. Teopust u 3amaun. B 5
4 |HacTAX. U.1. JIuneiinas u BeKTOpHas anreOpa. AHATUTHYSCKAS TCOMETPHS. https://www.iprbooks
JuddepennnansHoe ncunciaenne GyHKIUH OaHOM nepeMeHHoN, MUHCK: hop.ru/90754.html
Breimiinias mkoia, 2017
5 Cwmupnosa B. b., Mopo3zosa JI. E., Ytuna H. B., CokpanieHHbIi Kypc https://www.iprbooks
MaTeMaTHKH Jij1s 6akanaBpoB. B 3 wactax. Y. 1. Anrebpa u reomerpus, , 2019 hop.ru/89690.html
[Toropenos A. B., AHanutnueckas reometpusi, MockBa, MxeBck: https://www.iprbooks
6 |PerynspHas u xaoTudeckas JMHAMUKa, IHCTUTYT KOMIIBIOTEPHBIX
. hop.ru/91909.html
uccienosanui, 2019
2 ®uxrtenromnsir I'. M., Kypc nuddepeHimaabHoro 1 MHTErpajibHOro https://e.lanbook.com
ucuucnenus, Cankr-IlerepOypr: Jlans, 2022 /book/199928
Kapakasesna C. A., ConosbeBa O. B., [Ipeagen u HenpepbIBHOCTh 9105051
p p pep YH
g |omHoro aprymenta, Canxkr-IlerepOypr: Cankr-IlerepOyprekuii https://www.iprbooks
rOCY/IapCTBEHHBIN apXUTEKTYpHO-CTpOUTENbHbIN yHHBEepcuTeT, DBC ACB, hop.ru/19059.html
2013
9 CwmupnoBa B. b., Mopososa JI. E., Boukuna H. M., HeonpeneneHnusrit http://ntb.spbgasu.ru/
unterpain, CII6., 2010 elib/00171/
10 Cwmupnosa B. b., Mopo3zosa JI. E., Epmios E. K., O0sIkHOBEHHBIE http://ntb.spbgasu.ru/
muddepennmanbabie ypasuenus, CI16., 2010 elib/00173/
11 Karan M.JI., Camoxun M.B., Marematuka B CTpOUTEITLHOM BY3€. Etl?rs;/!m&rgémg
HuddepenunansHoe ucuncnenue, Mocksa: ACB, 2012 Y-
785930938210.html
JBorinosa U. H., Beiciiast matemarnka. IHTErpaibHOE UCUUCIIEHUE
12 ¢dbyHKIMM oHON iepeMenHol. Heonpenenennslii naterpain. COOpHUK https://www.iprbooks
KOHTPOJBHBIX 33/IaHUH ¢ MpuMepamu pemreHuit, XKeneznoropek: Cubupckas hop.ru/90180.html
no>kapHo-cnacarenpHas akagemust ['TIC MYC Poccun, 2018
13 | bammakosa U. b., Kopa6nesa U. U., [Ipacauxosa C. C., Pansi, CII6., 2015 http:/ntb.spbgasu.ru/

elib/00637/




14

bammvakosa U. b., Kopa6nesa U. U., [Ipacaukosa C. C., MaremaTtuueckast
cratuctuka, CII6., 2017

http://ntb.spbgasu.ru/
elib/00913/

15

Kocrenkas I'. C., I'aBpuoBa P. M., [IpakTukyM 1o HHTErpaTbHOMY
MCYHUCIICHHIO (DYHKIIMHM OJTHOM mepeMeHHon. HeonpeneneHHbIii mHTETpa,
PocroB-Ha-/lony: CeBepo-KaBkaszckuii prunam MoCKOBCKOTO TEXHUYECKOTO
YHUBEpCUTETA CBsA3U U nHGopmatuku, 2010

http://www.iprbooksh
op.ru/61311.html

16

bammakosa U. b., Kopa6aesa U. U., [Ipacaukora C. C., HeonpeaeneHHpli
unTerpai. OnpeneneHubiii uurerpai. O6bIKHOBEHHbIE MU epeHIaibHbIe
ypaBHenwus, CI16., 2013

http://ntb.spbgasu.ru/
elib/00548/

bapnanuna JI. A., Ytuna H. B., SIkynuna I'. B., Psnapl: uncnossie,

http://ntb.spbgasu.ru/

17 dynkmronanbubie U psasl Dypwe, Cankr-IlerepOypr, 2020 elib/01059/

18 Mopo3zosa JI. E., CmupHosa B. b., Ytuna H. B., [Ipsimast u miockocts B http://n_tb.spbgasu.ru/
npocrpanctse, CI16., 2017 elib/00816/

19 Mopososa JI. E., CmupnoBa B. b., Tpeckynos A. JI., ®énoposa M. 10., http://n.tb.spbgasu.ru/
Onpenenennsiii uaterpai, CI16., 2011 elib/00283/

20 I'mypman B. E., PykoBOACTBO K pelIeHHIO 33/1a4 110 TEOPUU BEPOSTHOCTEH U https://urait.ru/bcode/
MaTeMaTH4eCKol craructuke, Mocksa: FOpaiirt, 2023 510436

21

Psoxckux B. U., beipaun A. I1., Cugopenko A. A., OOBIKHOBEHHBIC
nuddepeHraIbHble YpaBHEHHS ¢ IPUIOKEHUAMH K 3a/1a4aM MEXaHHUKH,
(bu3uKy, TEPMOAUHAMUKY U KoJIoruH, BopoHnex: Boponexckuii
rocy1apcTBeHHbIN TexHn4Yeckuil ynusepcurer, ObC ACB, 2019

https://www.iprbooks
hop.ru/93327.html

22

Bonxos 1O. B., Epmonaesa H. H., Ko3sinuenko B. A., Kyp6artosa I'. 1.,
[TpakTrueckue 3anaTus 1Mo anreope. KommiekcHble yncia, MHOTOWICHBI,
Cankr-IlerepOypr: Jlans, 2022

https://e.lanbook.com
/book/211694

23

Cpanumze H. B., fxynuna I'. B., luddepenunanbHoe ucuucieHue B caydae
GbyHKIIMM HECKOJIbKUX nepeMeHHbIX, CankT-IlerepOypr: CaHkT-
[TeTepOyprckuii rocyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIH
yausepcutet, 9bC ACB, 2016

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

Kpaconenko I'. B., Canunze H. B., SIxkynuna I'. B., Epmios E. K.,
Amnanutnueckas reometpusi. Bektopuas anredpa. Teopus npenenos, CIIO.,
2011

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

OObyuaromuecs u3 yncia nHBaMUI0B U Ul ¢ OB3 oOecnieunBaroTCs meyaTHBIMU U (WITH)
AIEKTPOHHBIMU 00pa30BaTeNbHBIMH pecypcamMu B popMax, aIanTHPOBAHHBIX K OTPAHUYECHUSIM UX
3/10pOBBA.

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

HaumenoBanue pecypca cetu «IHTepHET»

DJEeKTPOHHBIN agpec pecypca

moodle-kypc "Maremaruka s CJI-rpynn UBOO"

hp?id=4021

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

8.3. IlepeueHn coBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX M HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DNEKTPOHHBIN agpec pecypca

EnunbIi 371eKTpOHHBIN pecypc ydeOHO-METOAMYECKON JIUTEpaTyphl
CIIoI'ACY

www.spbgasu.ru

Hayunas snextponnas oubnamorexa eELIBRARY.RU

Hay4nast anexTpoHHast
oubauoreka eLIBRARY.RU

®denepanbHblil 00pa3oBaTenbHbIi nopTan "EnnHoe okHO 1ocTyna K
o0pa3oBaTesbHBIM pecypcam”

http://window.edu.ru
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8.4. Ilepeuenp nHPOPMAITMOHHBIX TEXHOJIOTHUN, UCTIOJIB3YEMBIX TIPH OCYIIECTBICHUH 00Pa30BaTEIHHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIMIEH3MOHHOTO U CBOOOIHO pacpoOCTPaHIEMOT0

MporpaMmMHOIo obOecrieyeHus

HaumenoBanue

Crioco0 pacnpocTpaHeHus
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsieMoe)

Microsoft Windows 10 Pro

Jorosop Ne /132009689201 ot
18.12.2020r

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHUE TUCIIUTLTAHBI
CBenieHns 00 OCHAIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JIJIs1 CAMOCTOSITEIbHON paboThI

HanmenoBanue y4eOHBIX ayTATOPHIA 1
MTOMEILIEHUH JIsl CAMOCTOSITENIbHOM paboTHhI

OcHalleHHOCTh 000PYJI0BAaHUEM U TEXHUYECKUMU
cpeacTBaMu O0y4YeHUs

07. YueOHble ayTUTOPUU 17151 TPOBEACHHUS
JIEKI[MOHHBIX 3aHATHH

VYyeOHast ay1uTopus AJis IPOBEACHUS 3aHATHI
JEKIMOHHOI'0 TUIA, KOMIUIEKT MYJIbTUMEIUITHOTO
o0opynoBaHus (IEPCOHANBHBIN KOMIIBIOTED,
MYJIbTUMEAUMHBIA TPOEKTOpP, IKPaH, ayJU0-CUCTEMA),
JIOCKa, IKpaH, KOMIUIEKT yueOHO# Mebenu,
noAkroueHue Kk komnstorepHoit cetu CII6I'ACY,
BbIXOJ B IHTEpHET

07. Y4eOHble ayAUTOPUH IS TPOBEICHUS
NPaKTUYCCKHUX 3aHITUH, KypCOBOTO
MPOEKTUPOBAHHUS (BBITIOJIHEHHS KypCOBBIX padboT),
IPYIIOBBIX U UHINBUAYAILHBIX KOHCYJIbTAIIUH,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON
aTTeCTaINU

KoMIuiext MynbTuMeIniHOT0 000py10BaHU
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIbTUMEIUIHBIN
IIPOEKTOP, IKPaH, ayAUO-CUCTEMA), TOCKA, KOMILIEKT
y4eOHOI MebemnH, TOAKII0YEeHHE K KOMIBIOTEPHOU
cetu CIIOI'ACY, Beixon B HTEpHET

07. IlomenieHus Al CAMOCTOSTEIbHON pabOThI

[Tomernienue A1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnmorexu, ayn. 217): [IK-23 mr., B
T.9. 1 .- K nmst murg ¢ OB3 (cuctemHbii 010K,
MOHHUTOP, KJIABUATYPa, MBIIIIb) C MOJIKIIOYEHUEM K
cetn «MIHTepHET» M 0OECTIeueHNEM JOCTYIIa B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

I10 Microsoft Windows 10

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