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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

Lenbio ocBOEHUS AUCHUILIMHBI SBJSIETCS 0OecTieueHUe CTYICHTOB MaTeMaTHUEeCKUMU 3HAHUSAMU,
HEOOXOIUMBIMHU I U3YUYECHHUS psiAa 0OIEeHAyYHBIX JUCUUIUINH U JUCHMILINH NPOPECCUOHATBHOTO IIUKJIA.

3aiayaMy OCBOCHHMSI TUCIUTUIUHBI SIBIISIFOTCS:

- 03HaKOMUTH CTYZCHTOB C OCHOBHBIMU MOHATUSIMH U METOJIaMU COBPEMEHHOW MaTEMaTHKH,
HEOOXOUMBIMU IS PEIICHUSI TEOPETUUECKUX U MPAKTUUYECKUX 33]1a4 UHKEHEPHOTO JIea;

- IPUBUTH CTYACHTAM YMEHHE U3y4aTh JUTEPATypy [0 MATEMATUKE U €€ MPUIOKECHHSIM;

- Pa3BUTH JIOTUYECKOE MBILUICHUE Y CTYIEHTOB U MOBBICUTH UX OOILEKYIbTYPHBII YPOBEHb;

- BBIpa0OTaTh y CTY/ICHTOB HaBBIKM MCIIOIH30BAHUS TEXHUUYECKUX CPEJCTB COBPEMEHHOU
MaTEMaTUuKM.

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

Kon u HanmeHoBaHMe Kon u HanmeHoBaHMe [Tnanupyemble pe3yabTaTbl 00y4eHUs 110
KOMIIETEHIIUU MHAMKATOpa TOCTHKEHUS JTUCLUIUTMHE, 00€CTIeUYNBaIOLINE JOCTHKEHIE
KOMIIETCHIINU IUTAaHUPYEMBIX pe3yabTaToB ocBoeHust OITOI1

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

3a/1a4¥ MPOoPEeCCUOHANBHON |3a/1a4Hl ¢ TOMOIIBIO CKaJsipHOE,  BEKTOPHOE M  CMEIIaHHOE
NESITEIbHOCTH Ha OCHOBE MaTeMaTUYECKOTO ammapaTa MIPOU3BENICHUSI BEKTOPOB U UX MPUIOKECHUS B
UCIIOJIb30BaHUS BEKTOPHOU aJIreOphl, reoMeTpun M (GuU3MKe; NpsMble, IUIOCKOCTH,
TEOPETUYECKHUX U AHAIUTUYECKON T€OMETPUH KpUBbIE JMHHUM, TIOBEPXHOCTH U CIIOCOOBI UX
MPAKTUYECKUX OCHOB 3aaHus, KOOPAMHATHBIH METOJT B
€CTECTBEHHBIX U aHAJIUTUYECKOM reOMETpPUH, THUIIBI
TEXHUUYECKUX HayK, a MOBEPXHOCTEH  2-TO0  MOpsiKa, KOTOPHIE
TaK)Ke MaTeMaTUYECKOTO UCIOJIB3YIOTCS B CTPOUTENILCTBE.
amnmnapara yMmeet
OMHCHIBATh T'€OMETPUYECKUE OOBEKTHI C
MIOMOIIBIO MaTeMaTUYECKOTO anmapara

BEKTOPHOH  anreOppl U aHAIUTUYECKOU
r€OMETPHUH, UCTI0JIb3Yysl KOOPAUHATHBIN METO/.
BJajJeeT

MMeeT HaBbIKU (HAYaIbHOTO YPOBHS) OMHCAHUS
TEOMETPUUYECKUX  OOBEKTOB C  MOMOIIBIO
MaTEeMaTHYECKOTO ammapata  BEKTOPHOM
anreOppl W AQHAIUTUYECKOW  T'€OMETpPHUH,
UCIIOJB3YS KOOPIUHATHBIA METO/I.




OIIK-1 CnocobeH pemiaTh
3aa4u npodeccuoHATBHON
NESITEIIbHOCTH Ha OCHOBE
UCTIOJTb30BaHUS
TEOPETUICCKHUX U
MPAKTUYECKUX OCHOB
€CTECTBCHHBIX U
TEXHUYECKHUX HAYK, a
TaK)Ke MaTEeMaTHYECKOTO
ammapara

OIIK-1.7 Pemaer ypaBHEHuUs,
OTIMCHIBAIOIINE OCHOBHBIC
buznyecKue MpoIecChl, ¢
MPUMEHEHUEM METOJIOB
JUHEHHOH anreopsl U
MaTEeMaTHYECKOTO aHATN3a

3HaeT

METO/IbI pereHus g hepeHIaTbHBIX
YPaBHEHUU C Pa3ACTSIONIMMH EPEMEHHBIMH,
ONHOPOAHBIX Y JIMHEWHBIX  OJHOPOIHBIX
YpaBHEHUI;

METOJIbI PEIICHHS JIMHEHHBIX HEOIHOPOIHBIX
mubdepeHMaTbHBIX  ypaBHEHUH  (MeTof
BapHaIMK MMPOU3BOJILHBIX MOCTOSHHBIX, METO/I
HEOoNpeIeIeHHbBIX KO (DHUIIMCHTOB).

yMmeet

pelaTth 3a/1a4u ¢duznveckoro u
reOMETPUUYECKOTO XapakTepa, MPUBOASIINE K
nuddepeHIMaTbHBIM YPABHEHHSM.

BJajJeeT

HmeeT HaBBIKY (HAYAJIBHOTO YPOBHSI) PEIICHUS
nuddepeHIaIbHBIX ypaBHEHUI c
pa3feNAIUMUA IEPEMEHHBIMU, OJHOPOIHBIX
YpPaBHECHUU.

VmeeT HaBBIKH (HAYAJILHOTO YPOBHSI) PEIICHUS
JTUHEHHBIX ypaBHEHUI MeTo10M bepHysu.
HmeeT HaBBIKH (HAYAJILHOTO YPOBHSI) PEIICHUS
JTUHEHHBIX HEOTHOPOJIHBIX
nuddepeHIMaIbHBIX YPaBHEHUH.

Nmeer  HaBbIKM  (HAYaJIbHOTO  YPOBHS)
PUMEHEHUS METOJIOB BapHaIiu
MIPOU3BOJIBHBIX MOCTOSIHHBIX, METOJIOM
HeomnpeAeNeHHbIX KO (OUIIMEHTOB.

OIIK-1 CnocobeH pemiaTh
3a/1a4u npoQeccuoHaIbHON
NESITEIbHOCTH Ha OCHOBE
UCTIONIb30BaHUS
TEOPETUYECKHUX U
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUUYECKUX HayK, a
TaK)Ke MaTeMaTUYECKOT0
amrmapara

OIIK-1.8 O6pabarbiBaeT
pacueTHbIC U
HKCIIEPUMEHTAIbHBIC JaHHbBIE
BEPOATHOCTHO-
CTAaTUCTUYECKUMHU METOJIaMHU

3HaeT
3HaeT OCHOBHBIC 3aKOHOMCPHOCTH u
COOTHOIICHUA, IMPUHIUIIBI TCOPUU

BEPOSITHOCTEN U MaTeMaTU4YE€CKOM CTaTUCTUKH,
OCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEM.
3HaeT 3aKOHbl pacHpeleseHuss TUCKPETHBIX U
HEMPEPBIBHBIX CIyYalHBIX BEIUYHH, 3aKOH
OOJBIINX YHCEI U eT0 TPUMEHEHHE.

3HAeT UEHTPaAIbHYIO MPEACIbHYI0 TEOpEMY U
€€ NPUMEHEHUE, BEPOSITHOCTHBIE METO/bI
pacyera HaJ€KHOCTH.

yMeer

Nmeer  HaBbIkM  (HAYalIbHOTO  YPOBHS)
BEPOSITHOCTHOTO M CTAaTUCTUYECKOI'O aHalu3a
pacueTHBIX M OKCIEPHUMEHTAIbHBIX JIAaHHBIX,
MONIYYEHHBIX W3  OOIIEMHXKCHEPHBIX U
CHEIHUABHBIX TUCIUILTAH TPOo(hecCHOHaTbHON
HATPaBIEHHOCTH.

BJIajIeeT

Nmeer  HaBblkM  (HAYaIbHOTO  YPOBHS)
MEPBUYHON  CTaTUCTUYECKOW  00paboTKU
OKCIIEPUMEHTATbHBIX JaHHBIX, COCTABJICHUS
BapHAIIOHHOTO Psia, TPYIIUPOBKU TaHHBIX,
HAXOXJCHUS  YHUCIOBBIX  XapaKTEPHUCTHK,
MOCTPOEHUS THCTOTPaMMBI, aHanm3a
MOJIYYEHHBIX Pe3yIbTaTOB.




YK-2 Cniocoben
ONPEAENATH KPYT 33/1a4 B
paMKax OCTaBICHHOM
I[EJIA U BEIOUPATh
ONTHUMAJILHBIC CITIOCOOBI UX
peLIeHUs], UCXOIs U3
JIEUCTBYIOLKX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECYPCOB 1 OrpAHUYEHUI

VK-2.1 Onpenensier nepeveHb
3aJa4 JJIs JOCTHIKCHUS
IOCTaBJICHHOH 1I€JIN

3HaeT
3HaeT (GOPMYIHMPOBKH IICJICH, KPHTCPUEB H
napaMeTpoB MaTeMaTUUYEeCKOW MOJIeNH  JIst

pelieHuss 3aJady  MHXKCHEPHOW  MPaKTHKH,
METO/IbI OIICHOK aJICKBaTHOCTHU
MaTeMaTUYeCKOM  MOJENM MO  CTENeHH

COOTBCTCTBHA PE3YJIbTATOB, IIOJYUCHHBIX IIO
MOACIH, JaHHBIM OKCIICPUMCHTA WUJIN TCCTOBOﬁ
3aJIauH.

yMeeT

YmMmeer:

- (hopmanM30BaTh MOCTABIICHHYIO 33/1a4y;

-  TPUMEHSATH OCHOBHBIE MaTeMaTHYECKHE
METO/Ibl B PEIICHUH ITOCTaBJICHHBIX 3a7a4.
BJIAJIeeT

MaTEMaTHYECKUM amrmapaToM, I03BOJISIONIAM
PEIIUTh IMOCTaBJICHHBIE 3a/1a41

YK-2 Cnocoben
ONPEAEIIATh KPYT 33/1a4 B
paMKax MOCTaBICHHOM
1[eJIU ¥ BRIOUpaTh
ONTUMAJIBHBIE CIIOCOOBI UX
peleHust, UCXOIs U3
JIEUCTBYIOLIKX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECYPCOB 1 OrpAHUYEHUI

YK-2.3 IIpemnaraet ciocod u
CPEACTBO PEUICHHUS 3a]1a4n
poheCCHOHAITBHOM
JIESITEIBHOCTU C YYETOM
PECYPCOB 1 OrpaHUYEHU

3HaeT

MaTeMaTUYECKU annapar, NPUMEHSAEMbIA It
pENICHUs OCHOBHBIX MPO(eCcCHOHABHBIX 3a71a4
yMeeT

BBIOMpPATh CHOCOO pelIeHUs TOCTABICHHOM
3a/1a4U C y4E€TOM PECYpCOB U OIPAaHUYEHUN
BJIajieeT
MaTeMaTUYECKHUMHU
MTOCTABJICHHBIX 33]1a4

MCTOJaMH pEeIICHUA

YK-2 Cnocoben
ONPEAENATH KPYT 3a/1a4 B
paMKax ITOCTaBJICHHOMN
[eJIU U BBIOUpATh
ONTUMAJIFHBIE CIIOCOOBI UX
peLIeHHUs], UCXOIs U3
JIEUCTBYIOLUX MTPABOBBIX
HOPM, UMEIOLIUXCS
pPECypCOB U OTPaHUYECHUH

VK-2.4 Cocrasisier
M0CJIEI0BATEIbHOCTh
(anropuTM™) pelieHus 3agauu

3HaeT

QITOPUTMBI  OCHOBHBIX METOJIOB  PEIICHHUS
MOCTAaBJIECHHBIX MATEMATHYECKUX 3a1a4

yMmeeT

IPUMEHATh aJrOPUTMBI OCHOBHBIX METOJ/IOB
peIlleHUsT TMOCTABJICHHBIX  MaTeMaTHYECKUX
3a1a4

BJIajI€eT

aIrOpUTMaMHU peleHus [TOCTaBJIEHHBIX

MAaTEMAaTHYCCKHUX 3a/1a4

3. Yka3anue MecTa JUCHMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOIi POrpaMMbl
JanHast tucuuiuiviHa (MOAysb) BKiItodeHa B biok «lucuumnunel, Monyan» b1.0.08 ocHoBHOIM
npodeccruonanbHON 06pazoBarenbHOM porpammel 08.03.01 CTpouTeNbCTBO U OTHOCUTCS K 00S3aTEIHHOM

YyacTH y4eOHOTro IJIaHa.

OO6yyaromumucs JoJKHA OBITH B MOJIHOM Mepe OCBOEHA IIKOJIbHAS MPOrpaMMa Mo pa3IudyHbIM

pasaciiaM MaTEMaTUuKU.

Ne
/1

HOCJ'IC,Z[YIOH_II/IC JUCITUITIINHBI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHUA KOMIICTCHIITUHN

1 MexaHuKa )KUJIKOCTH U Ta3a

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

Texunueckass MexaHUKa

OIIK-1.4, OIIK-1.5

COHpOTI/IBHeHI/Ie MaTcpHraJioB

OIIK-3.2

CrpouTtenpHas MEXaHUKA

OIIK-6.10, OIIK-6.11

a ||l

CpCI[CTBa MCXaHU3alluHu CTPOUTCIILCTBA

OIIK-3.1, OIIK-3.2




4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJMYEeCTBA aKaJJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy 00y4alluxcs ¢ npenojasaresieM (0 BUAaM y4eOHbIX
3aHATHH) M HA CAMOCTOSATEJIbHYIO PA00Ty 00yYaKOIIUXCS

Cemectp
W3 Hux yacel Ha
Bun yuebHoii paboTbl E;:gg MIPAaKTHYECKYIO 1 5 3
TIOATOTOBKY
KoHTakTHas padora 104 32 40 32
Jlexinonnsie 3ansatus (JIek) 40 0 16 8 16
IIpaktuueckue 3ausatus (I[p) 32 0 8 16 8
[IpakTuueckue 3anstus B ceccuto (I133) 32 0 8 16 8
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 2,9 1,05 0,8 1,05
KOHCYJIbTAIIUU TI0 KYPCOBOU paboTe (MPOEKTY),
KOHTI})]OJ'IBHIIl)IM pa6o¥§M (PFPI)) o Y 12 0.4 0.4 0.4
KOHTaKTHas paboTa Ha aTTeCTaIMIO (C1aJa 3a4era,
3a4yeTa ¢ OLIEHKOM; 3alliMTa KypCOBOM PabOThI 1,2 0,4 0,4 0,4
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCyJ‘ILTaLIII)/Iﬂ nepen 3K3aMeHEM U cava 0.5 0,25 0,25
Yacbl HA KOHTPOJIb 215 8,75 4 8,75
CamocrositesbHast padora (CP) 267,6 102,2 63,2 102,2
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
yacel:| 396 144 108 144
3a4YeTHbIE eTUHUIIbI: 11 4 3 4

5. Conep:xkaHue JMCHUILUIMHBI (MOAYJIsl), CTPYKTYPHPOBAaHHOE 0 pa3jiesaM (TeMaM) ¢ YKa3aHHeM

OTBCACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘leﬁl—[bIX 3aHATHH

5.1. TemaTuueckuii MiIaH JUCHUILIAHBL (MOJTYIIS)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Jac.

Pasnensl qucHUIUIMHEI

JICKIINH

I13

JIP

Cemectp

BCEro

U3 HUX
Ha
IpaKTU-
YECKYIO
HOATO-
TOBKY

U3 HUX
Ha
IpaKTU-
YECKYIO
HOATO-
TOBKY

BCEro

BCEro

U3 HUX
Ha

YECKYIO
HOATO-
TOBKY

IpaKTU-

CP

Bcero,
qac.

Kox
HUHUKATOP
a
JIOCTHIKEHHU
i
KOMIIETEHI]
1505

1. |1 paznen. JIuneiinas anredpa

1.1. (JIuneitnas anredbpa 1| 4

20

27

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

YK-2.4

2. |2 paznen. AnaniuTHueckas

reoMeTpus

Ananmutuyeckas reoMeTpus Ha
IIJIOCKOCTH

2.1.

18

23

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

YK-2.3,

YK-2.4




YK-2.1,

OIIK-1.6,
Bekropnast anrebpa u
29 18 24 OIIK-1.7,
.2. | aHamuTHYECKas reoMeTpusi B OTTK-1.8,
MPOCTPAHCTBE VK-2.3,
VK-2.4
3. |3 pasznen. OcHoBBI
MaTeMaTU4YEeCKOro aHaIu3a
VK-2.1,
VK-2.3,
31 OyHKIUS OJJHONU IEPEMEHHOM, 112] 142 OIIK-1.6,
€€ Ipeae U HEMPEPBIBHOCTD OIIK-1.7,
OIIK-1.8,
VK-2.4
VK-2.1,
VK-2.3,
[TpousBogHas GyHKIMHU U €€ OIIK-1.6,
3.2. TIPUITOKEHUS 20 26 OIIK-1.7,
OIIK-1.8,
VK-2.4
VK-2.1,
VK-2.3,
DO YHKIUS HECKOIBKHUX OI1K-1.6,
3.3. MEePEMEHHBIX 15 20 OIIK-1.7,
OIIK-1.8,
VK-2.4
4. |4 pa3gen. MHast KOHTaKTHas
pabota - 1 cemectp
VK-2.1,
VK-2.3,
VK-2.4,
4.1. | Inas koHTaKTHas paboTa 0,8 OITK-1.6,
OIIK-1.7,
OIIK-1.8
5. |5 pa3aen. Kontpois - 1
cemMecTp
VK-2.1,
VK-2.3,
VK-2.4,
5.1. [ Ox3amen 9 OITK-1.6,
OIIK-1.7,
OIIK-1.8
6. |6 pa3zmen. UnTerpanbHoOe
WCYHCIICHUE (PYHKIIMH OTHON
MIEPEMEHHOMN
VK-2.1,
VK-2.3,
N OIIK-1.6,
6.1. | HeompeneneHHbIi MHTETpaIT 15 24 OTTK-1.7,
OIIK-1.8,

YK-2.4




6.2.

OnpeneneHHbld HHTETPall

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

7 paznen. KoMiuiekcHbie yucia

7.1.

KommiiekcHbie uuncia

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

8 pasnen. JAuddepenimanbabie
YpaBHEHUSA

8.1.

Jud.ypaBHenus 1 nopsiaka

13

22

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

8.2.

Jud.ypaBHeHHs 2 IOpsaKa U
BBIIIIE

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 IOpSIKa C
MTOCTOSIHHBIMU

ko3¢ dureHTaMu

10

18

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

9 paznen. lHas KoHTaKTHas
paborta - 2 cemecTp

9.1

WNHuas xoHTakTHAs paboTa

0,8

YK-2.1,

YK-2.3,

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

10.

10 pazmen. Kontpons - 2
CeMecTp




10.1.

3aueT

YK-2.1,

YK-2.3,

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

11.

11 paznen. Psabt

11.1.

Psanpr.

32,2

44,2

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

12.

12 paznen. Teopus
BEPOSATHOCTEU

12.1.

Canyyaiinbple COOBITUS

20

28

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

12.2.

CiyuyaiiHble BEJIMYNHBI

20

28

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

13.

13 pazaen. Marematuueckas
CTAaTHUCTHKA

13.1.

DJIEMEHTHI MATEMATHUECKON
CTATUCTHUKH.

30

34

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

14.

14 pazaen. Has KOHTaKTHas
paborta - 3 cemecTp

14.

Wnas xonTakTHas pabora

0,8

YK-2.1,

YK-2.3,

VYK-2.4,
OIIK-1.6,
OIIK-1.7,
OIIK-1.8

15.

15 paznen. Kontposs - 3
ceMecTp

15.1.

DK3aMeH

YK-2.1,

YK-2.3,

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




5.1. JIekuu

Ne
pasn

HanmenoBanue pasnena
U TEMBEI JIEKITUH

HaumeHnoBanue u kpaTkoe coaep:kaHue JEeKIUn

Jluneitnas anredpa

ManI/IHBI " OIIPpCACIUTCIIN, IIGI;'ICTBI/ISI HaJl MaTpruliaMu.

ManI/IHBI u HCﬁCTBHﬂ Haa HUMU. OHpGI[eJII/ITCJII/I KBaJJpaTHbLIX MaTpHuIl.
CaoiicTBa onpeaenuTesieii. MUHOPBI U alreopandecKue J0MOTHCHUS.
Teopema Jlamumaca. ObpaTtHas marpuiia. Panr maTpuiis!.

Jluneitnas anredpa

Cucrembl TUHEHHBIX YpaBHEHUH.

Cucrembl TUHEHHBIX ypaBHeHUN. KpuTepuii COBMECTHOCTU CUCTEM
JIMHEWHBIX ypaBHeHUH. MeToanl pemenusi: meton Kpamepa, meron ["aycca,
METO/I C HCIIOJIb30BAaHHEM OOpATHOW MaTPHIIBI.

AHanuTryeckas
reoMeTpHs Ha
IUIOCKOCTH

Amnanutuyeckas TCOMCTpHUs HA ITIIOCKOCTH.

1. lexkapToBa cucTeMa KOOpJuHAT Ha IiockocTH. [Ipeobpa3oBanus
CUCTEMbI KOOPAMHAT: MapaJuIeNbHBIN IepeHOC U MOBOPOT OCEHl.
PaccTosHue Mexny AByMs TOUKaMH, AeJIEHUE OTPe3Ka B 3aJaHHOM
COOTHOILIECHUH.

2. [Ipsimast Ha MIIOCKOCTU: BUBI ypaBHEHUHN MPSIMOI Ha IJIOCKOCTH,
B3aMMHOE PACIIOJIOKEHUE ABYX MPSAMBIX, PACCTOSIHUE OT TOUYKH /10 MPSMOIl.
3. KpuBbie BTOporo nopsijika Ha miIOCKOCTHU: 3JUTUIIC, TUIIepOoIa,
napaboiia, OCHOBHbIE XapaKTEPUCTUKH.

Bekropnas anrebpa u
AHAJIUTNYCCKaA
TEOMETPHS B
POCTPAHCTBE

Bekropnas anredpa

BekTopsb! Ha MJIOCKOCTH U B TPOCTPAHCTBE. JIMHENHBIE oniepaluy Hall
BEKTOpaMH, cBoicTBa. CKalsIpHOE, BEKTOPHOE U CMEILIAHHOE
MIPOU3BEJCHUS BEKTOPOB, CBOMCTBA. Y CJIOBHSI OPTOTOHAJIBHOCTH,
KOJUTMHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB B KOOPJAMHATHOH (popme.

BekropHas anrebpa u
aHaJTUTHYECKast
TEOMETPHUSI B
IIPOCTPAHCTBE

AHanuTHyecKas reOMeTpHUsl B IPOCTPAHCTBE.

1. YpaBHeHHE IIOCKOCTH B TPOCTpaHCTBE. B3auMHoe pacnosnoxenue
MJIOCKOCTEN B IPOCTPAHCTBE: YTOJI MEX]y TUIOCKOCTAMM, YCIOBHS
NapajyieIbHOCTH U MEPIEHINKYISIPHOCTH INIOCKOCTEM.

2. [Ipsimast B MpOCTPAHCTBE M CIIOCOOBI € 3aaHusl. YTOI MEXIY
npsIMBIMU. PaccTosiHue OT TOYKH 70 IPSIMOH.

3. BzauMHoe pacnosnoxeHue npsMou 1 MIOCKOCTH B MPOCTPAHCTBE: YTOJl
MEXIY MPSMOM U TJIOCKOCTBIO, YCIOBUS NAPAJIEIbHOCTH U
NEePHEHANKYISIPHOCTH IPSIMOM U INIOCKOCTH.

DyHKIHA OJHOU
MEpPEMEHHOM, €€ TTpeaen
Y HETIPEPHIBHOCTH

OyHKIMS, €€ IPeeNT U HENPEPHIBHOCTD.

1. [TonsiTrie 1 ciocoOb! 3aAanust PyHKINUU, CBOMCTBA (DYHKIIUH.
Knaccudukanus sneMeHTapHbIX (YHKINHN.

2. llpenen pynkunn. beckoHedHo Manbie 1 OECKOHEUHO OOJIbIITNE
BeM4MHBI. OCHOBHBIE TEOPEMBI O MpeieaX, MPU3HAKU CYIIIECTBOBAHUS
npenena. 3ameuaTenbHble npeaensl. CpaBHeHHE OECKOHEYHO MaIbIX
BEJIMYMH. DKBUBAJICHTHBIE OECKOHEUHO MaJjible ()YHKIUH.

3. HenpepbIBHOCTH (GYHKIINH B TOUKE. TOUKH pa3pbiBa QYHKIIUU U UX
knaccudukanus. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIIHSIX.

[TpousBoaHas GyHKIUH
U €€ MPUIIOKEHUS

[TpousBoaHas GyHKIUH.

Omnpenenenue npousBoaHoi. Ee reomerpuueckuii v pu3nueckuil CMbICI.
[TpaBuna auddepeHurpoBanus.

[TpousBoaHbIe AneMeHTapHbIX pyHKIMNA. [Ipon3BoHAas ClOKHOM,
00paTHOM M MapaMeTpUUIECKH 3aJaHHON (PYHKITHHA.

IIpunosxeHns Mpou3BOIHOM:

- YpPaBHEHHUE KacaTeIbHOU K KPUBOW;

- hccreoBaHne QYHKIMH U TOCTPOCHUE ee rpaduKa;




- BBIYHCIICHUE PUOIMKEHHOTO 3HAYCHUS (PYHKIIMU C TIOMOIIBIO ()OPMYIIBI
Tewmopa.

(DYHKI_II/IH HCCKOJIBKUX
NEPEMEHHBIX

YacTHbIe MPOU3BOIHBIC U UX MPUIIOKCHHUS.

OYHKINY HECKOIBKUX MepeMeHHbBIX. O0IacTh OonpeaeneHusl.
[TpousBoaubic 1 qudPepeHranbl GyHKIUHA HECKOIbKUX MTEPEMEHHBIX.
['eomeTpuyeckuil CMBICI YaCTHBIX NPOU3BOAHBIX. [Ipon3BOIHAS CIOKHOU
Y HESIBHO 33/IaHHOW (PYHKIIMY HECKOJIBKUX TIepeMeHHbIX. Hopmaib u
KacaTeJbHas MJIOCKOCTh K TOBEPXHOCTH. [Ipon3BOIHAS 110 HAIPABICHUIO
(GYHKIIMM HECKOJBKUX MIEPEMEHHBIX U rpaaueHT. [Ipon3BoaHbIe 1

G depeHIraITbI BRICIIUX TOPSAKOB. TeopemMa 0 paBeHCTBE CMEIIaHHBIX
MIPOU3BOTHBIX. DKCTPEMYM (PYHKIIMH HECKOJIBKUX MEPEMCHHBIX.
HauGonpiee u HauMeHbInee 3Ha4eHHs] PYHKIIMA HECKOJIBKUX
IIEPEMEHHBIX B 3aMKHYTOM 00J1acTH.

Heonpenenenuplii
HHTErpal

HeomnpeneneHublii UHTErpaj, €ero CBOMCTBa U OCHOBHBIE METO/IbI
BBIYMCIICHHUS.

[TonsiTre mepBooOpazHoit GhyHkIMHU. ONpeaencHue u CBOMCTBa
HEoNpeneIeHHOTo nHTerpana. Tabnuia HeonpeneIeHHbIX HHTErPAIOB.
NuterpupoBanue pasnoxenueM. IHTErpupoBaHue METOJIOM 3aMEHbI
nepeMeHHoM. IHTerpupoBanue no 4acTsam.

10

OnpeneneHHBINA
HHTETpaI

OrnpeiesieHHbI UHTETPAl U €r0 PHIIOKEHUSI.

[ToHsiTHE OTIPEeCIIEHHOTO HHTETpajia, ero reomerpuueckuii. CBolcTBa
omnpeiesIeHHOTo uHTerpaia. Teopema o cpeaHem 3HaueHuu. Teopema
Bappoy u ee cneacrue. ®opmyna Herorona-JletiOnnma. I'eomerpudeckue
MIPUIOKEHUS ONIPEIeTIEHHOTO UHTErpaa.
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HecoOcTBeHHBIIT
HHTErpal

HecobOcTBeHHBINM HHTETpAIL.

HecoOcTBeHHbIM nHTErpal, ONpeaesieHle, BHIYUCICHHE.
WccnenoBanue cXo0QuMOCTH HECOOCTBEHHBIX HHTETPAJIOB MEPBOTO U
BTOPOIO poJa.
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KommiexkcHbie unciia

KowmmekcHbIe Unca.

Ornpesenienre KOMIUIEKCHBIX unces. Anredpandeckas popma
KOMILIEKCHOTO uncia. Tpuronomerpuyeckas opmMa KOMIIEKCHOTO YUCTIa.
JleWicTBUS HaJ KOMIIJIEKCHBIMH YHCIIAMH.
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Jud.ypaBuenus 1
nopsiiKa

JuddepennnansHpie ypaBHEHUS IEPBOTO MOPSAIKA U METOIBI UX
penieHusl.

1. OcHOBHBIE IOHATHS TEOPUU OOBIKHOBEHHBIX MU (hepeHIInaTEHBIX
ypaBHeHui. O011iee 1 yacTHOe petieHue auddepeHnaibHOT0 ypaBHEHHS.
Teopema cyliecTBOBaHUS U €JUHCTBEHHOCTH pelieHus 3a1aun Komn.

2. YpaBHEHHs IEPBOTO MOPSAKA:

- mud dhepeHIranbHbIe YPaBHEHUS C pa3IesSIONINMUICS TePEMEHHBIMU;

- oIHOpOHbIE AuddepeHIInaIbHble YpaBHEHUS U YPaBHEHHUSI,
MPUBOJISAIINE K HUM;

- nuHelHbIe TudQepeHuanbHbIe YpaBHeHHs U ypaBHeHUEe bepHymn.
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Hud.ypaBHeHus 2
MOPSIKA U BBIIIIE

JuddepennmanpHble ypaBHEHUS BBICIINX MOPSIIKOB, AOMYCKAIOIIIE
MOHWKEHUE MOPSAKA, U METOIbI UX PELIeHHUS.

1. O6mue nousiTus o nudepeHInaIbHBIX YPaBHEHUIX BTOPOTO MOPSJIKA.
3amaua Komn.

2. IuddepeHunanbHble ypaBHEHUS BBICIINX MOPSJIKOB, AOMYCKAIOIIHNe
MOHM)KEHUE MOPsIIKa.
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JIuneitnpie
HEOJIHOPOIHbBIE
nud.ypaBHEeHUs 2
MOpsIKA C
MTOCTOSTHHBIMH

Jluneitapie nuddepeHnanbHpIe YpaBHEHHS] BTOPOTO MOPSIIKA.
Jluneitapie nuddepeHuanbHbIe YpaBHEHHSI BTOPOTO MOPsIIKA, CBOMCTBA
ux pemrennit. OMHOpoAHbBIE TMHEHHbIe MU dhepeHIInaTbHbIe YPAaBHEHUS
BTOPOTO MOPSAKA C MOCTOSHHBIME K03 pHIIeHTamMu.
Xapakrepuctuueckoe ypaBHeHHe. CTpyKTypa oO1LIero pereHus




ko3 unreHTamMu

OJTHOPOHOTO ¥ HEOAHOPOHOTO MU (HEepeHIINATEHOTO YPABHEHHUS
BTOpOTO Nopsiaka. JInneitHoe HeomHOpoaHOE MU depeHImanbHoe
ypaBHEHHUE C TIOCTOSTHHBIMU KO3(PPUIIMCHTAMH U CTICIIHATLHON MTPaBOid
gacThi0. MeTo1 Bapraluu MPOU3BOJIBHBIX TTOCTOSIHHBIX.
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Psanrl.

UucioBble U CTENEHHBIE PAJIBL.

1. UucnoBoi psifi, €ro CXOAMMOCTb, CyMMa. 3HAKOTIOJIOKHUTEIIbHBIC PSIIbL.
CaoiicTBa cxoasmuxcs psaoB. HeoOXoIuMBbli Mpu3HAK CXOIUMOCTH.
JlocTato4yHble MPU3HAKU CXOJUMOCTH PSIIOB C MOJIOKUTEIBHBIM YJICHAMU:
(mpusHaku cpaBHeHUs, npu3Hak [lanambepa, HHTErpanbHbIN TPU3HAK
Komm).

2. 3nakouepenyromuecs psabl. [Ipusnak JleiOHuma s
3HAKOUYEPEIYIOIIUXCS PSIOB. AOCOIIIOTHAS U YCIIOBHASI CXOIUMOCTb.

3. Crenennsie psajabl. Teopema Adens. MHTepBaia CXOIUMOCTH CTCIICHHOTO
psizia, CBOMCTBA CYMMBI CTETIEHHOTO pssia. TeopeMa 0 eIMHCTBEHHOCTH
paznoxxeHust GyHKIIUU B CTEIICHHOU Psif.

4. Psanwr Teiinopa u Maknopena. Heo6xonuMoe u JOCTaTOUYHOE YCIIOBUE
cxoaumocTH psga Termopa k moposkaaromieid pyHkur. OCTaTOYHBIN YIeH
dhopmyasl Teiinopa B popme Jlarpanka. PazmokeHrne OCHOBHBIX
aJIEMEHTapHBIX QYHKIMIA B psaa MakiopeHa.
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Crydaiinbie COOBITHS

CirygaiiHple COOBITHSI.

1. OcHOBHBIC IOHSTHS: CITy4aifHOE COOBITHE, BUIBI COOBITHIA. Anredpa
coObITuii. Kimaccudeckoe onpeseneHue BepoaTHOCTH. YacTtoTa 1
BEPOSITHOCTH TOSIBJICHUS COOBITHS. [ 'eoMeTpriecKoe orpeaesieHue
BEPOSITHOCTH.

2. DneMeHThl KOMOMHATOPUKH: Pa3MEIICHUS, IEPECTAaHOBKH, COUCTAHUS.
3. Teopema ciioXxeHHsI BEPOSITHOCTEH. Y CIIOBHASI BEPOSITHOCTH, TEOPEMaA
YMHOKE€HHS BEPOATHOCTEM.

4. dopmyna moJHON BEpOsITHOCTH U popMyiibl baiteca.

5. IloBTopusbie ucnbiTanud. @opmyna bepHyuin. ACUMOTOTHYECKHE
dbopmynsl: Teopema Ilyaccona, JlokanbHas U HHTErpalibHAS TEOPEMBI
Jlannaca.
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CayyaiiHple BeTUYMHbI

CrnydaiiHble BETUYUHBI.

1. IlonATHE ciydallHON BEIWYUHBL. [ITUCKpETHBIE U HENPEPBIBHBIE
CIIy4alHbIe BEJIMYMHBI. Ps pacnpenenenus ciry4ailHOM BEITMYHHBI.
@yHKIUA pacupeneseHns ciayd4aiHoN BennduHsl. [1moTHOCTH
pacrnpeneneHusi BEpOSITHOCTE.

2. YucnoBble XapaKTEPUCTUKH CIyYailHON BEIMYUHBI.

3. Bunael pacnipeienieHus Ciy4aiiHbIX BETMYMH: OUHOMUATIBHOE
pacrpeneneHne, FreOMETpUYECKOE PACTIPEEIICHUE, PACIIPEACIICHAE
IIyaccona, paBHOMEpHOE paclpeesIeHHe, T0KA3aTENbHOE PaClIpEeCIICHHE,
HOPMAaJIBHOE pacnpeneneHue. Pacnpenenenus, CBsI3aHHbIE C HOPMaJIbHBIM
pacnpeeiIeHueM.

4. 3akoH 6onpmux uncen. [IpenensHbie TEOPEMBI.
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OIEMEHTHI
MaTeMaTH4EeCKON
CTATUCTHUKH.

3ajaund MaTeMaTUueCKOW CTaTUCTUKH.

OcHOBHBIE 337]a4l MAaTEMaTH4YECKOM CTaTUCTUKU. [ eHepanbHas
COBOKYITHOCTb. Bribopka. Bapuanmonnsiii psin. Beibopounas pyHkuus
pacnipeneneHusi. BEIOOpOYHbIE YHUCIOBBIE XapaKTEPUCTUKH.
['pynnmupoBaHHbIN BapralmOHHbIN psad. [ ucrorpamma. MTHTEpBaIbHBIE
OLIEHKU. JlOBEPUTEIBHBIN MHTEPBAIL JIJII MATEMATUYECKOTO OKUJAHUS.
[IpoBepka CTaTUCTUYECKUX TUIIOTES.

5.2. IIpakTideckue 3aHATHSI B CECCUIO

No
/o

HaunmenoBanue paznena
" TCMbI CGMI/IHapCKI/IX
3aHATHHI

HanmenoBanwne u COACPIKAHNUE NPAKTHICCKUX 3aHATHI




Jluneiinas anreOpa

Pemenue cucrem TMHENHBIX YPaBHEHUM.
Pemenue cucrem merogom Kpamepa, ["aycca.

ABanuTnueckas
Tr€OMETpHs Ha
IUIOCKOCTH

Pemenue 3aa4 1o aHATUTUYECKOW TEOMETPUM Ha TNIOCKOCTH.
CocraBnieHue ypaBHeHUs MpsiMoil. B3anmMHoe pacnoyioxkeHue mpsiMbIX.
Omnpenenenne TUIIA KPUBOK BTOPOTO MOPSIKA 0 €€ YPAaBHECHUIO U
MOCTPOCHUE Ha JeKapTOBOM II0CKOCTH. [Tonck Touek nepeceueHus
3aJaHHBIX TUHUH.

Bekropnas anrebpa u
aHAJTUTHYECKAs
T€OMETPUS B
POCTPAHCTBE

Penienue 3a7a4 10 aHATUTUYECKOW T€OMETPUM B IPOCTPAHCTRE.
CocraBieHue ypaBHEHUS INIOCKOCTH U TIPSIMOM 10 U3BECTHBIX
rapameTpam/XapakKTepPUCTHKAM:

ITouck ToukM nepeceueHus MPSMbIX U TIIIOCKOCTEN, ITOUCK PACCTOSTHUS OT
TOYKH JIO IIOCKOCTH WJIH NPSIMOM.

[TpousBoaHas GyHKIUH
U €€ MPUIIOKECHUS

Brruncienue npous3BOIHOM U ee MPUII0KEHUS.

Brruncnenue npou3BoAHO ¢ MOMOIIBIO TpaBmil JuddhepeHIIMPOBaAHUS U
TaOJIULIBI POU3BOIHOM.

Pemenue 3a1a4 Ha MPUIIOKEHUST TPOU3BOTHOM.

CDYHKI_II/IH HECKOJIBKHUX
MNEPEMCHHBIX

HpI/IJIO)KeHI/IFI YAaCTHBIX IIPONU3BOJHLIX.

Pemenue 3aJa4 Ha IPUMCHCHUC YaCTHBIX ITPOU3BOAHBIX!

- IOCTPOEHHUE YPaBHEHUM KacaTeJIbHOMN IIOCKOCTH U HOPMAJIH K
MMOBEPXHOCTH;

- IOMCK TIPOU3BOHON 10 HAIIPABIICHUIO U TPAJAUCHTa (YHKITUH;

- OMCK HAaMOOJIBIIEr0 ¥ HANMEHBINETO 3HAYCHUS (DYHKIIUU B 33 JaHHON
obJacTu.

Heonpenenenuprit
HUHTEerpaj

MeTobl BBIYMCIIEHUS HEOIIPEAEIIEHHOIO0 HHTErpaia.

MeToabl UHTErPUPOBAHUSA:

- 3aMeHa IEPEMEHHOI;

- UHTETPUPOBAHUE MO YACTSIM;

- HHTErpUpOBaHUE APOOHO-PAIIMOHATIEHBIX AreOpandyecKuX BhIPAKECHHI;
- UHTErPUPOBAHNE HEKOTOPHIX UPPALMOHAIBHBIX aNreOpandecKux
BBIPAKEHUI;

- UHTErPUPOBAHUE TPUTOHOMETPUUECKUX BBIPAKECHUMH.
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OrnpeneneHHbIi
UHTETpal

I'eomeTpryeckne NpUIIOKEHUS ONPEAECIEHHOTO HHTETpaIa
I'eomeTpuyeckne NpUIIOKEHUS ONPEACIIEHHOIO HHTETpaJIa:
- IJIOLIA/1b 3aMKHYTON (UTYpBHI;

- 00beM Tela BpallleHusl.
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Jud.ypaBuenus 1
MopsIKa

Meroas! pemieHrs ypaBHEHH IIEpBOIo MOPSAKA.

Meroas! pemenus i ypaBHEHUN IEPBOTO NOPAIKA:

- muddepeHIranbHble YPaBHEHUS C pa3IesSOUIMMUCS TEPEMEHHBIMU;
- OIHOpOJHbIE AU depeHIInaTbHbIE YPAaBHEHUS U YPaBHEHMUS,
MPUBOJISALINE K HUM;

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

Mertons! pemenus quddepeHInaIbHbIX YPaBHEHUH BBICIINX MOPSIKOB,
JIOITYCKAIOIUE TIOHMKEHHE MTOPSIKA.

JuddepeHnmansabie ypaBHEHUS BBICIINX MOPSIIKOB, AOMYCKAIOIIIE
MOHUKEHUE TOpAJIKA:

- mpocreiiniee 1ud. ypaBHEHUE N-TIOPSIKA;

- YpaBHEHHUE, COAEPIKAILIEE TOJBKO apryMEHT U JBE CTapIlne
IIPOU3BOIHBIE;

- YpaBHEHHUE, HE COZEpKalllee apryMEHTa.
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JIuneitnbie
HEOJIHOPOIHbBIE
nud.ypaBHEeHUs 2
TOpsIIKA C

MeToap! perieHus TMHEHHOro HeoTHOPOJHOE U hepeHINaTEHOTO
YPaBHEHMS C OCTOSHHBIMU KO3 DUIIEHTAMH.

OpnHoponHble nuHeiHbIe TuddepeHaIbHble YpaBHEHUS BTOPOTO
Hopsi/IKa ¢ TOCTOSHHBIMU KO3 huUImeHTaMu. XapakTeprucTUIecKoe




MTOCTOSTHHBIMH
kodpurmenTamu

ypaBHEHHUE.

CrtpykTypa 00111eT0 perieHus: OJHOPOIHOTO ¥ HEOTHOPOIHOTO

g hepeHIMaTbFHOTO YPAaBHEHHSI BTOPOTO MOPSIIKA.

MeTo/bI pelieHus THHSHHOTO HEOJHOPOIHOE MU (HepeHIIHATEHOTO
YPaBHEHUS C TTOCTOSHHBIMU KO3(PPHUITUESHTAMU:

- CO CIIeIIMAJIbHOM MPaBOM YaCThIO;

- METOJI BapHAIlNH MPOU3BOJIBHBIX TTOCTOSTHHBIX.
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Psanrl.

UYucnoBble U CTETIEHHBIE PSAAbL. PEIICHHUE 33]1a4.

Yucnosslie psibl. JlocTaTouHble IPU3HAKA CXOUMOCTH
3HAKOTIOJIOKHUTENbHBIX pA0B. CXOAMMOCTh 3HAKONEPEMEHHBIX PSI/I0B.
Pasnoxxenue ¢pyHkuu B creneHHoil psaa. MHTepBal cxoqumMocTu
CTETIEHHOTO pAJia.
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CnyqaifHple COOBITHS

[Toctpoenue cimyqaifHOro cCOOBITHS Yepe3 dJeMEeHTapHble COOBITUS U
BBIUHCJICHHE €TI0 BEPOATHOCTH.

TeopeMmbl CII0KEHUS U YMHOXKEHHS BEPOSTHOCTEH. Y CIIOBHAsS BEPOSTHOCTb.
dopMya moaHOM BepoATHOCTH U Ghopmysisl baiieca.

[ToBTOpHBIE UcnbiTanus. ®opmyna bepHymin. AcuMITOTUYECKHE

(bopMyIBI.
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Crny4aifHbie BETMYUHBI

JuckpeTHas U HenpepbIBHAS CIydailHas BEJIMYHHA.
JluckpeTHasd U HenpepbIBHAS Cly4daiiHas BeIM4rHa. X 4ynucioBbie
xapakTepucTUKU. OCHOBHBIE PACTIPEICIICHHUS.

5.3. [IpakTuyeckue 3aHsATUS

HaumenoBanue pasaciia

pJ;:IL M TeMBI IPAKTHUCCKHX HauMeHOBaHME U COEpPKAHUE TPAKTHIECKUX 3aHATHI
3aHSATHI
. Pemenue cucrem JIMHENHBIX YPAaBHEHUN.
1 Jluneiinas anrebpa | pernepye cucrem metogom Kpamepa, merosiom aycea.
PeieHue 3a1a4 Mo aHATUTHYECKOH T€OMETPUH HA TIIOCKOCTH.
AHaTUTHYECKAS CocraBnenue ypaBHeHUs IpsiMoil. B3anMHoe pacnosioxeHue mpsiMbIX.
2 reoMeTpus Ha OnpeneneHHe THIIA KpI/IBOfI BTOPOTIO MopAAKa 1o €€ YypaBHCHHUIO U
IIOCKOCTH IIOCTPOEHHE Ha JIeKapPTOBOH MmockocTH. [TIoucK Touek repeceyeHus
3aJIaHHBIX JIMHUM.
Pelienue 3a1a4 0o aHAJIUTUYECKON T€OMETPHUH B IIPOCTPAHCTBE.
CocTapiieHHe ypaBHEHUS MIIOCKOCTH:
- C U3BECTHBIM BEKTOPOM HOPMAJIH M IIPOXOJAIEel uepe3 3aJaHHyI0 TOUKY;
- coziepiKaleil B ceOe 1Be 3aaHHbIE PAMBIE;
- MepHeHUKYISAPHOM IBYM MIOCKOCTSM;
- MepHeHMKYISPHOi WM TapajliedbHO WIK IO/ 3aJaHHBIM yIJIOM
BekropHas anrebpa v | yspecrioii miockocTH WM IpAMO.
3 aHaTuTHIeCKast CocTaBiieHUEe ypaBHEHHUS PSIMOIA:
TCOMCTpH3 B - IPOXOIAMLIEH Yepes 3aJaHHYI0 TOUYKY B 33laHHOM HAITPaBJICHUHY;
TPOCTPaHCTBE - SABJIAIOILYIOCS TIEPECEUEHHEM JIBYX ILIOCKOCTEH;
- MepHeHUKYISAPHO MM TapaiedbHO WK HOJ 3aJaHHBIM yIJIOM
M3BECTHOM IJIOCKOCTH WJIU IIPSMOM.
[Touck TOUKM MepecedeHus IPAMBIX U IIIOCKOCTE, pacCTOSHHS OT TOUKH
J10 TIOCKOCTH HJIU TPSMOA.
DYHKIHS OJHO Boluucienue npeziena QyHKIUH.
4 | nepemeHHoi, ee mpenen | METOIBI PACKPBITHS HEOMPEICTEHHOCTEH, BOSHHKAIONIMX [PH
W HEPEPBIBHOCTH BBIYUCJICHUUA MIPEICIIOB.
c TTponsBoaHas GyHKIUK Boruncnenue npon3BoaHON (QYHKIIHH.

H €€ IIPUIJIOKCHHUA

Boruncnenue npou3BoaHON ¢ MOMOIIBIO MTpaBuil JuddepeHIIMpOBaHUS U




TaOJIUIIBI IPOU3BOIHOM.
Pewienue 3ana4 Ha IPUIIOKEHUS ITPOU3BOJHOM.

DOyYHKIMS HECKOJBKHUX
MIEPEMEHHBIX

Brrurcnenue 4acTHBIX MPOU3BOIHBIX

Brrurcnenue 4acTHBIX MPOU3BOAHBIX U AU(PepeHIInanoB GyHKIUN
HECKOJIbKUX MTePEMEHHBIX.

Pemenue 3a1a4 Ha MPUMEHEHHUE YaCTHBIX MPOU3BOIHBIX:

- IOCTPOEHUE YPaBHEHUM KacaTeJbHON IIOCKOCTH U HOPMAJIH K
MOBEPXHOCTH;

- OMCK TIPOU3BOHON IO HAIIPABIICHUIO U TPAJAUCHTA (YHKITUH;

- OMCK HAaMOOJBIIIEr0 ¥ HANMEHBIIETO 3HAYCHUS (DYHKIIMU B 33 JaHHON
obJacTu.

Heonpenenennsiii
WHTErpaj

MeTo1bl BBIYUCIEHUS] HEONPEAECIECHHOTO HHTETPala.

MeTo1bl MHTETPUPOBAHMUS:

- 3aM€Ha IEPEMEHHOM;

- UHTETPUPOBAHUE I10 YACTSM;

- HHTErPUPOBAHUE APOOHO-PAIIMOHATLHBIX AIreOPaNdeCcKUX BhIPAKCHHIA,
- UHTETPUPOBAHUE HEKOTOPBIX UPPALMOHATIBHBIX aareOpandecKux
BBIPAXKECHUI;

- UHTErPUPOBAHUE TPUTOHOMETPUUECKUX BBIPAKECHUU.

10

OnpeneneHHbINA
HHTETpaI

Brruucnenue onpeneneHHOro HHTErpaia U ero mpuiioKeHUs.
Brruncnenue onpeneiaeHHoro naTerpaia mo Gpopmysine HeroToHna-
JleibHunA.

['eomeTpuyeckue NPUIOKEHUS OMPEACIIEHHOIO0 UHTETPAJIA - BEIYUCICHUE:
- IJIOMIA/IA 3aMKHYTOH (UTYPHI;

- JUIMHBI JTyT'M KPUBOW;

- oObema Tella BpalleHus;

- IIoma A OOKOBOW TTOBEPXHOCTH TeJla BPALICHHUS.

11

HecoOcTBeHHBIH
HUHTETpaT

Brruncnenne HecoOcTBeHHOTO MHTErpana 1 u 2 poza.
Beruucnenne HecCOOCTBEHHOT0 HHTETpajia, UMEIOIEro
- TOYKY pa3pbiBa Ha MPOMEXYTKE HHTEIPUPOBAHMUS;

- OECKOHEUHBIN TPOMEKYTOK MHTEIPUPOBAHMUS.

13

Jud.ypaBuenus 1
nopsiiKa

Mertonpb! pemieHust 1ud.ypaBHEHUH epBOro NopsIKa.

MeTtoapl pemeHus A1 ypaBHEHUH IIEPBOTrO NOPSAKA:

- i depeHnraIbHbIe YpaBHEHHS € Pa3IeISIOMUMUCS IEPEMEHHBIMH;
- olHOpoIHbIE MU hepeHInaIbHbIE YPABHEHUS U YpaBHEHMS,
NPUBOASIINE K HUM;

- TMHelHbIe Tu¢depeHnalbHble YpaBHEHUS U ypaBHeHHe bepHyu.

14

Hud.ypaBHeHus 2
MOPSIKA U BBIIIIE

JuddepennmanbHbple ypaBHEHUS BBICIINX MTOPSIIKOB, AOMYCKAIOIIE
MOHM)KEHUE MOPsIIKa.

JuddepennmranbHbple ypaBHEHUS BBICIIUX MTOPSIIKOB, JOMYCKAIOIIIE
MOHMKEHUE MOPsAKa:

- ipocreiiniee ud. ypaBHEHHE N-TIOPsAKa;

- YpPaBHEHHE, COZIEpIKalllee TOIBKO apryMEHT U BE CTapllIne
IMPONU3BOJHEIC,

- YpaBHEHHE, HE COJepIKAIIEe apryMEHTa.

15

JIuneitnbie
HEOJJHOPOHbIE
nud.ypaBHeHUs 2
MOpsIKA C
MTOCTOSTHHBIMU
KodppuIreHTaMU

JluneitHOE OTHOPOIHOE U HEOAHOPOAHOE AU PepeHInaNbHbIE YPaBHEHUS
C TIOCTOSIHHBIMU KO3 PUITMEHTAMH.

OpnHopoHble JTHHeHbIe TuddepeHnanbHbIe YpaBHEHHSI BTOPOTO
MOpSAJKA C OCTOSIHHBIMU KO3 puiiieHTaMu. XapakTepucTHIeCcKOoe
ypaBHEHUE.

CtpykTypa 00111ero peieHus: 0JHOPOAHOTO U HEOAHOPOTHOTO
muddepeHIMaTBEHOTO YpaBHEHHSI BTOPOTO MOPSIKA.

MeTopl pemeHns TMHEWHOT0 HeOAHOPOAHOE U hepeHIInaTbHOTO
YpaBHEHUS C TOCTOSTHHBIMHA KO3 UIIMCHTAMH:




- CO CNENMAaJIbHOU MPABOM YaCTHIO;
- METOJ] BapUallMH1 IPOU3BOJIbHBIX TOCTOSTHHBIX.

18

Panpr.

CX0IMMOCTH YUCIIOBBIX PSJIOB, pa3NioKeHUE (QYHKITUH B CTEIICHHOU P,
Yucnosle psjabl. JlocTaToOuHbIE TPU3HAKK CXOJIUMOCTH
3HAKOMOJIOKHUTEIBHBIX PsIoB. CXOIUMOCTh 3HAKOIIEPEMEHHBIX PSJIOB.
Paznoxenue GyHKINU B CTEICHHOH P

19

CrnyqaifHple COOBITHS

Brruncnenmne BeposITHOCTH CIIy4ailHOTO COOBITHSI.

DneMeHThl KOMOWHATOPUKH: pa3MEelIeHHs, TEPECTaHOBKU, COUYCTAHMUS.
BeposiTHOCTB CitydaitHOTO COOBITHSI.

Teopembl CII0KEHUS 1 YMHOXKEHHS BEpPOSTHOCTEH. Y CIIOBHAsI BEPOSTHOCTb.
dopMyna moaHOM BepoATHOCTH U Ghopmysisl baiieca.

[ToBTopHbIe UcnibiTanus. Popmyisia bepHyin. ACUMITOTUYECKHE

hopmyIIbI.

20

CiyyaliHble BEJIMYMHBI

JluckpeTHas U HempepbIBHAS Clly4aiiHas BeJIMYHHA.
JluckpeTHas U HempepbIBHAS CilydaiiHas BeaTuunHa. VX unciioBsie
xapakTepucTuku. OCHOBHBIE paclpeaeeHusl.

21

DJIEMEHTHI
MaTeMaTUYECKOM
CTATUCTHKH.

O6pa60TI<a CTaTUCTHYCCKHNX NaHHBIX.

HepBI/I‘lHaﬂ CTaTUCTHYCCKAaA 06pa60TI<a OKCIICPUMCHTAJIbHBIX JaHHBIX.
HaxoxxeHue 4ucioBbIX XapaKTCPUCTHK. Ananuz MMOJTYYCHHBIX
PE3YyJIbTATOB. OI_ICHKa COOTBCTCTBH: 3aKOHA paCIIpCaACIICHUS. KpI/ITepI/II/I
corjiacus HI/IpCOHa, KOHMOFOpOBa. Toueunble OLIEHKH mapaMeTpoOB
PacCIpeaciICHuA. I/IHTepBaJ'ILHLIe OLICHKHU IMapaMCTPOB paCIIpCaACIICHUS].

5.4. CamocTtosTenpHas pabora 00ydaromuxcs

Ne | HaumeHnoBanue paznena .
CopepxaHue caMOCTOSTENbHON pabOThI
pa3ll| JHUCLUMILIMHBI U TEMbI
JleiicTBrs Hax MaTpulaMu. Permenne cucteM JIMHENHBIX YpaBHEHMI.
. JleiicTBUsI HaJl MaTpULIaMU, BBIYMCIEHUE OINIPEIETUTENS MaTPULIbI,
1 Jluneiinas anredpa . . o
pellIeHre CUCTEM JIMHEHHBIX YPaBHEHUH ¢ TIOMOIIIbIO OOpaTHOW MaTpHIIbI,
meroaoM Kpamepa, meronom ["aycca.
Pemenue 3an1a4 aHaTUTUYECKON T€OMETPUN Ha INIOCKOCTH.
N3ydeHnue TeMbl, pelieHUe 3a1au:
- Ilouck paccTosiHUSI MEXYy IBYMsI TOUKAMH.
- OnpeeneHne B3aMMHOTO pacrosokeHus npsMbix. [louck yria mexny
, AHanutuueckas TPSMBIMH.
TeoMeTpus Ha - CocraBieHNe ypaBHEHHs IPSIMOU 10 €€ NU3BECTHBIM
TIocKocTH napaMmeTpam/XapaKkTepUCTUKAM.
- OnpeeneHue TUIa KpUBOM BTOPOIO MOPSIKA IO €€ YPAaBHEHUIO U
IIOCTPOEHHE HA I€KapTOBOU MJIOCKOCTH.
- [Touck Touek nepeceyeHuns 3aJaHHbIX JTUHUM.
Pemenue 3amay BeKTOpHOM ayireOpbl M aHATUTHYECKOW TEOMETPUH B
MIPOCTPAHCTBE.
N3ydenue TeMsbl, pelrieHue 3aaay:
JleiicTBUs HaJl BEKTOpaMu (CIIOKEHWE, YMHOKEHHE Ha YHCIIO, CKAJSIPHOE U
BEKTOPHOE IIPOU3BEICHUS ), OIPEEIICHUE YIJIa MEXAy BEKTOpaMu
Bekropnast anrebpa u P p ), onp T M pamH,
IIPOBEPKA yCIOBUS OPTOrOHAIBHOCTH, KOMINIAHAPHOCTH, KOJUIMHEAPHOCTH
aHAJIUTHUYECKas
3 BEKTOPOB.
reoMeTpHsl B
CocraBiieHne ypaBHEHUS TUNIOCKOCTH:
IIPOCTPAHCTBE

- C U3BECTHBIM BEKTOPOM HOPMAJIU U MPOXOASILEH Yepe3 3aJaHHYI0 TOUKY;
- coJiepKarieit B cebe JBe 3a/laHHbIE IPSIMbIE;
- IEPIEHIUKYJISIPHOM JIBYM IIOCKOCTSIM;




- NEPHEHAUKYIIAPHONW WK MAPAJIIEIBHO WU MO 3aJaHHBIM YIJIOM
M3BECTHOM MIIOCKOCTHU WJIU TIPSMOM.

CocraBiieHU€ ypaBHEHUS MIPSMOI:

- OPOXOASALIEH Yepe3 3aJaHHYIO0 TOUKY B 33JITaHHOM HaIlPaBJICHUU;

- SIBJISIFOLLYIOCS IIEPECEYCHUEM ABYX IIJIOCKOCTEM;

- IEPIICHIMKYJIAPHOU MIIM NTApAJIJIEIIbHO WIIN 1101 3aJaHHBIM YTIIOM
M3BECTHOM MIIOCKOCTHU WJIU MIPSMOM.

ITouck TOYKM nIepecedyeHus NPSAMBIX U IUIOCKOCTEN, PACCTOSHUS OT TOUYKHU
J10 TUIOCKOCTH WM NPSMOM.

DOyHKIMS OJTHOU

Brruncnenue npenena QyHKIUH.
W3ydeHue TeMbl, pelieHue 3a1ay:

4 | MepeMEeHHOM, ee IPENeI | ppiuycnenme npenena pyHKIHUU, UCTIOTIb3YsI METOAbl PACKPBITHS
1 HCMPCPLIBHOCTD HEONPEIEIECHHOCTEM.
BrrunciieHne mpou3BOAHON U PELICHUE 3a/1a4 HA IPUMEHECHHUE
MIPOU3BOAHOM.
N3ydenue TeMsbl, pelieHue 3a1a4:
Brrurcnenue mpon3BoAHON C IOMOIIBIO MPpaBuI Tu(HepeHIIMPOBAHUS U
5 [TponssonHas pyHKiMM TaGIMIBI TPOU3BOIHOI.
1 €C HPUIIOKCHI PemeHue 3a1a4 Ha MPUIOKEHHUS IPOU3BO THOIN:
- YPaBHEHHUE KacaTeJIbHOW K 3aIaHHON KPUBOIA;
- IOMCK DKCTPEMYMOB (DYHKIIHH;
- hccrenoBanue PyHKIIMK U IOCTPOCHHUE ee rpaduka.
YacTHble TPOU3BOJHBIE U UX TTPHUIIOKECHUSI.
N3yuenue maTepuanos, peuieHue 3aa4 Ha IPUMEHEHHE YaCTHBIX
MPOU3BOHBIX:
6 DYHKIHSA HECKOJIBKUX |- IIOCTPOCHNE YPAaBHEHHUHI KacaTeIbHOM IJIOCKOCTH W HOPMAIIH K
[IEPEMEHHBIX HIOBEPXHOCTH,
- IOMCK IPOU3BOJHOMN MO HANIPABIICHUIO U TPaJeHTa (QYHKIIUH;
- IOMCK HanOOJbIIEro 1 HAUMEHBIIETO 3HaYeHUs (DYHKIIMU B 33 JaHHON
obnacTu.
HeonpeneneHHbIi HHTErpaig ¥ METOIBI MHTETPUPOBAHUS.
N3yuenue matepuana, OCBOEHUE METOJI0B HHTETPUPOBAHMUS:
- 3aM€Ha IEPEMEHHO;
9 HeomnpeneeHHbIit - UHTETPUPOBAHUE TIO YaCTSIM;
MHTErpa - UHTETPUPOBAaHHE IPOOHO-PAMOHATIBHBIX alTeOpandecKruX BhIPAKECHUI;
- IHTETPUPOBAHNE HEKOTOPBIX UPPALIMOHAIIBHBIX aNTreOpandecKux
BBIPAKECHMI;
- UHTETPUPOBAHUE TPUTOHOMETPUUECKUX BBIPAKECHUM.
OrnpeiesieHHBI UHTETPAJl U €r0 TIPHIIOKEHUSI.
N3yuenue marepuana, OCBOCHUE BEIYUCICHUS OMPEICIEHHOT0 HHTErpalia
o ¢opmyne Hrrorona-Jlebuuia u
10 OnpeieneHHbIi T€OMETPUUYECKUX TPUIIOKEHUN ONPEACIEHHOTO NHTETpaa:
MHTETpa - IJIOLIA/Ib 3aMKHYTOM (UTYpBHI;
- UTMHA TYTH KPUBOM;
- 00beM Tela BpalleHus;
- TUTOIIa/1b OOKOBOM TTOBEPXHOCTH TEJIA BPAIIICHHUS.
Brruncnenue HecoOCTBEHHOTO HHTETpaa.
Heco6CcTBEHHBII Brruncnenue HecoOOCTBEHHOTO HHTETpalla, HMEIOIIIEro
11 MHTETpa - TOUYKY pa3pbiBa Ha IPOMEXKYTKE UHTETPUPOBAHMS;
- OECKOHEUHBI MPOMEKYTOK HHTETPUPOBAHUS.
KommiekcHbie yncna.
Omnpenenenre KOMIUIEKCHBIX dncen. Anredpanyeckas popma
12 KommiekcHbie uncia

KOMILIEKCHOTO uncia. TpuroHoMerpudeckas popmMa KOMIIEKCHOTO YHCIIa.
JleficTBHS HaJl KOMIIJICKCHBIMH YHCIaAMHU.




13

Hud.ypaBHenus 1
nopsiiKa

Juddepernmansubie ypaBHEeHUs | MOPsIIKA U METOJIBI UX PEIICHHUS.
W3ydeHne maTepuana 1 OCBOCHHE METOIOB PEIICHHS YPaBHEHUIA TIEPBOTO
MOpsIKA:

- muddepeHIraTbHbIC YPaBHEHUS C Pa3ICISIONINMHUCS TEPEMEHHBIMU;

- OIHOpOHBIC Au(depeHIInaTbHbIC YPABHEHUS U YPABHCHHUSI,
MIPUBOJISAIINE K HAM;

- nuHelHbIe TudepeHnanbHbIe YpaBHeHHSI U ypaBHeHUE bepHyun.

14

Hud.ypaBHeHUS 2
MOPSI/IKA U BBIIIE

Juddepenunansuble ypaBHEHUS BBICIIUX MOPSIIKOB, AOMYCKAIOIIIE
MOHIKEHUE MOPSIKA.

W3yueHue maTepuasa U OCBOCHHUE METOJIOB perieHus nuddepeHianbuble
YPaBHEHHUS BBICIIUX MOPSIKOB, JOMYCKAIOUINE TOHNKEHHUE MTOPSIKA:

- ipocreiiniee qud. ypaBHEeHHE N-MOPSAKA;

- YpaBHEHHUE, COJEpIKalllee TOJIbKO apryMeHT U JIBE CTapllne
IIPOU3BOHBIE;

- ypaBHEHUE, HE co/ieprKalllee apryMeHTa.

15

JIuneitnbie
HEOHOPO/THBIC
mud.ypaBHEHUS 2
HOpSIIKa C
MOCTOSTHHBIMH
KodppunreHTaMu

Jlunelinble OTHOPOIHBIE U HEOAHOPOAHBIC AU DepeHIInaTbHbIC
YpaBHEHUS BTOPOTO MOPSIKA C MTOCTOSTHHBIMHU KO3 (QUIIMCHTAMH.
OnHopoaHbIe TUHEHHbBIE Tu( depeHIInaIbHbIC YPaBHEHHUS BTOPOTO
MOPsIZIKa C IOCTOSTHHBIMU KoddhurreHTaMu. XapakTepUCTHIECKOE
ypaBHEHHUE.

CtpyKTypa 00111ero peueHrs OgJHOPOIHOTO U HEOAHOPOIHOTO
nuddepeHIAIBHOTO YpaBHEHUS BTOPOTO TOPSIKA.

MeTo1pl peleHns TMHEWHOT0 HeOAHOPOAHOE AU dhepeHIInaTLHOTO
YpaBHEHUS C MTOCTOSTHHBIMH KO3 UIIMCHTAMH:

- CO CITEIIMaJIbHOM MPaBOM YaCThIO;

- METOJ1 BapHallui MPOU3BOJIbHBIX TOCTOSHHBIX.

18

Psanrr.

YucioBble U CTENICHHBIE psijibl. Perenue 3aaay.

OcBoeHue Matepuana, pereHue 3aiay.

Yucnossie psabl. JlocTaToUHbIC TPU3HAKK CXOIUMOCTH
3HAKOIOJIOKHUTEIBHBIX PsiIoB. CXOIUMOCTH 3HAKOIIEPEMEHHBIX PSJIOB.
Crenennsble psaabl. IHTepBan cX0IUMOCTH CTENEHHOTO psia. Paznoxkenue
(GYHKIIUM B CTETICHHOM PSiJL.

19

CrnyuaitHbie cCOOBITHS

Pemenue 3a1a4 Ha MOCTPOCHUE CITYYAHOTO COOBITHS U BHIYUCIICHHE €T0
BEPOSATHOCTH.

W3ydeHue maTepuana, OCBOCHHUE TOCTPOCHUS COOBITHS Uepes
AIIEMEHTApHBIE COOBITUS U BBIYUCIIEHUE €T0 BEPOSTHOCTH.

DneMeHThl KOMOMHATOPUKH: pa3MEIeHHSs, TIEPECTAaHOBKH, COUETaHUSI.
BeposaTtHOCTh ciiydyaltHOTO COOBITHSI.

TeopeMbl CI0KEHUS U YMHOXKEHHS BEPOATHOCTEU. Y CIIOBHAsL BEPOATHOCT.
®dopmyna MoaHON BepoITHOCTH U hopmynbl baiieca.

[ToBTopHbIE UctibITanus. Dopmyna bepHymiu. AcuMOTOTUYECKHE

bopmybI.

20

CrnyyaiiHbple BeITUYHHbI

Pemienue 3a1ad Ha MOCTPOEHKE CIIyYaHOW BEJTUYUHBI U BBIYMCIICHUE UX
YUCIIOBBIX XapAKTEPUCTHK.

N3ydenune marepuaia, OCBOCHHUE ONPEICIICHUS CTy4YailHOW BETUYUHBI 11O
3a/1aue, MOCTPOCHHUE 3aKOHA pacipeneneHus, QYHKIINN pacipeaeICHHs 1
MJIOTHOCTH, BBIYMCIIEHNUE YHCIIOBBIE XapaKTEePUCTUKH.

21

DJ1eMEHTHI
MaTEMaTUYECKOM
CTATUCTHKH.

O6paboTKa CTaTUCTUUECKUX JTAHHBIX.
N3yuenue marepuana.
O6paboTka CTaTUCTUYECKUX JAaHHBIX WHINBHIYATHHOTO 33 JaHUSI.




6. MeToauveckne MaTepHAJIbI JJIs1 CAMOCTOATEILHON PadoThl 00y4YAIOIIMXCS 1O AUCIHUIIIHHE
(Moay110)
1. Paboyas mporpamMma 1o MaTeMaTHKe.

2. Metonuyeckue yka3aHusl 10 MOJrOTOBKE K CEMUHAPCKUM 3aHSITHUSM U IO OpraHU3aluu
CaMOCTOSITENIbHOM pabOoThl 00YYAIOIIUXCS IO MAaTEMATHKE:

-Kapamsn A.A., [IpokodreBa C.. AranuTruyeckas reoMeTpHs Ha TUIOCKOCTH. Y4eOHOe rmocodue.
CIIorrACY, 2012 r.

-Kapaxkaswsia C.A, ConoBbeBa O.B. Ilpenen u HenpepbIBHOCTh GYHKIIMHA OHOTO apryMEHTa.
VYuebnoe nmocoodue. CII6I'ACY, 2013r.

-Kapaxkaswsin C.A., ConoeéBa O.B, Ilak O.E. luddepennnanbroe ucuucienne GyHKIUN 0THON
nepemeHHoi. YuebHoe nmocoodue. CII6I'ACY, 2015 .

-UBouknna H.M., Kne6anos JI.b., Mopo3zosa JI. E. ®yHKIMHM HECKOJIBKUX apTyMEHTOB. Y4eOHOe
nocobue. CIToI'ACY, 2000 r.

-Cmupnosa B.b., Mopo3zoga JI.E., Heonpenenennsriit uarerpai. Ydueonoe nmocooue. CIIGIACY,
2010 .

-Mopo3osa JI. E., CmuproBa B. b. Onpenenennsiii unterpan. YaeoHoe nmocooue. CIIGIACY,
2011r.

-Cmuprosa B.b., Mopozosa JL.E., [luddepennmanpasie ypaBHeHUs, Y4eOHOE TTOCOOHE.
CIIorrACY, 2011 r.

3. [lepeueHb BOMPOCOB MPOMEKYTOUHOM aTTECTAIINH.

4. Metoanyeckoe obecrieueHne TUCIUILIMHBI B Cpejie JUCTaHInoHHOro o0yueHust Moodle:
https://moodle.spbgasu.ru/course/view.php?id=4021

[Iporpammoi qUCHUIUIMHBI TPEAYCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMaTU3WPOBAHHBIM MaTepHUai, U MPAKTUUECKUX 3aHSATUM, MPEIoIararinx 3aKperieH1ue
M3Y4EHHOTO MaTeprasia U (popMUpoBaHUE Yy 00YJAIOIUXCSl HEOOXOAMMBIX 3HAHWM, YMEHUN U HAaBBIKOB.
Kpome Toro, BayKHEHIIIMM 3TAIOM W3Y4YEHUS JUCIUTLIMHBI SBISICTCS CAaMOCTOsTEIbHAs paboTa
00yJaronuxcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHUH.

B 00BeM camocTosATenbHON PabOTHI IO JUCITUILIIMHE BKIFOYACTCS CIASAYOIIee:

- UI3YYEHUE TEOPETUUECKUX BOITPOCOB MO BCEM T€MaM JIMCIIUTLINHBIL;

- TOJITOTOBKA K MTPAKTUYECKUM 3aHSITHSIM;

- TOJITOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH CTYJICHTOB.

3a50roM yCHemnHoro 0CBOSHUS ATON AUCHUIIIHHBI SBISIETCS 00s13aTENIbHOE MOCEIICHHE
JICKIIMOHHBIX U TPAKTHUECKUX 3aHATHUH, TaK KaK MPOMYCK OJHOTO (TeM 0oJiee, HECKOIbKUX ) 3aHATUN MOKET
OCJIOKHUTH OCBOCHHE pa3/iesioB Kypca. Ha npakTruueckux 3aHATUAX AAeTCs MaTepuall, U3J10)KEHHbIN Ha
JIEKIUSAX B paMKax BBIMOJHEHUS MTPAKTUYECKUX 3aaHuil. B caMocTosTenbHO paboTe BasKHOE 3HAUCHUE
UMEET PEIICHUE TECTOB B Cpeie AUCTaHIIMOHHOr0 00y4yenus Moodle.

[Tpuctymas Kk M3y4eHUI0 TUCIUILIAHBI, HEOOXO0IUMO B TIEPBYIO OUEPE/Ib 03HAKOMHUTHCS
conepxanueM PII/], a Takke METOMMUESCKUMHU YKA3aHUSAMU 1O OPTaHU3aIlUA CAMOCTOSITEIIBHOW PaOOTHI 1
MOJTOTOBKU K MTPAKTUYECKUM 3aHATHUSIM.

[Tpu mOATrOTOBKE K MPAKTHUESCKUM 3aHATHSIM M B paMKaX CaMOCTOSTEILHON pabOThI 110 M3YUCHHIO
JUCIUTIINHBI 00yJaroImUMCcst HEOOX0IUMO:

* IOBTOPHUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATUU MaTepHall U JIOMTOJIHUTD €T0 C
Y4ETOM PEKOMEHI0BaHHOM IO JAHHOW TeME JINTEPATYPhI;

* IIPY CAaMOCTOSITEIbHOM M3YYE€HUH TEOPETUUECKON TEMBI C/ielaTh KOHCIIEKT, UCIIOJIb3Ys
pexoMeHnoBaHHbIe B PIIJ] ncrounuku;

* BBITIOJIHUTH MPAKTUYECKHUE 3aJIaHUSI B paMKax U3y4aeMOU TEMbI, PEIIUTh TECThI B Cpee
JUCTaHIIMOHHOro 00y4yenuss Moodle;

* OTBETUTH Ha KOHTPOJIBHBIE BOMPOCHI IO TEME, UCTOINB3ys MaTepuaibl @OC, mubo rpynmnoBbie



HHAWUBUAYAJIbHBIC 3aJaHNs, IIOATOTOBJICHHEBIC ITPCIIOaBaTCIICM
¢ IOATOTOBUTHLCA K HpOMeHCYTOqHOfI aTTeCTaluu.

7. OnleHOYHbIE MATEePHUAJIbI IVIsl IPOBEEHUsI TEKYIEro KOHTPOJIsSI YCIIeBAeMOCTH M MPOMeKYTOUYHOM
arrecTalMy O0YYAKOIMXCS MO JMCHUIINHE (MOYJII0)
7.1. IlepeyeHb KOMIIETEHIIMI C YKa3aHUEM ITaroB UX (JOPMHUPOBAHHUS B IIPOLIECCE OCBOCHUS TUCIUIITMHBI

Ko n nHaumenoBanue

Ne KoHTtponupyemsbie pa3ieibl IUCIUILTHHBI . Bun onenouHOTro0
WHMKATOpa KOHTPOIUPYEMOM
n/m (Moyist) cpencTaa
KOMIIETCHITHH
. VK-2.1, OIIK-1.6, OIIK-1.7, |3amanus KOHTPOJILHON
1 |JIuneiinas anrebpa

OIIK-1.8, YK-2.4

paboTHI TTO TeMe

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

3agaHusi KOHTPOJIbHOM

2 | AHanuTHYECKas TEOMETpPHsI Ha TIIOCKOCTH OIIK-1.8, VK-2.3, VK-2.4 | pabotsi 1o Teme
3 BekTopHnast anrebpa u aHaTUTHYECKAs YK-2.1, OIIK-1.6, OIIK-1.7, |3amanus KOHTPOJIbHOU
T€OMETPHS B MPOCTPAHCTBE OIIK-1.8, YK-2.3, VK-2.4 |paboTsl o TeMe
4 OyHKIMSA OAHON IEPEMEHHOM, €€ MpeIei U YK-2.1, YK-2.3, OIIK-1.6, |3amanus KOHTPOJIBbHOMI
HEIPEPBIBHOCTD OIIK-1.7, OIIK-1.8, YK-2.4 |paGoTsl 110 TemMe
I T ——— YK-2.1, YK-2.3, OIIK-1.6, |3agaHusi KOHTPOJbHON
OIIK-1.7, OIIK-1.8, YK-2.4 |paboTsl Mo TeMe
6 | DymKums HeCKOTbKHX TIEpeMCHHbIX VK-2.1, YK-2.3, OIIK-1.6, |3amaHus KOHTPOJIbHOM
OIIK-1.7, OIIK-1.8, YK-2.4 |paGoTsl 110 TeMe
7 |WnHas xoHTakTHas paboTa YK-2.1, VK-2.3, YK-2.4,
OIIK-1.6, OIIK-1.7, OIIK-1.8
8 | Pxsamen YK-2.1, YK-2.3, YK-2.4, Bormpocsl o Teopuu u
OIIK-1.6, OIIK-1.7, OIIK-1.8 |3amauu
9 |Heonpenenennsii nurerpan VYK-2.1, VK-2.3, OIIK-1.6, |3amanus KOHTPOJIBbHOM
OIlK-1.7, OTIK-1.8, YK-2.4 |paboTsI 110 TEME
10 | Onpenenermbrii unrerpan YK-2.1, YK-2.3, OIIK-1.6, |3agaHusi KOHTPOJbHOMN
OIIK-1.7, OIIK-1.8, YK-2.4 |paboTsI 110 TeMe
11 | Hecobersenmbiif murerpar YK-2.1, YK-2.3, OIIK-1.6, |3agaHusi KOHTPOJbHOMN
OIIK-1.7, OIIK-1.8, YK-2.4 |paboTsl 110 TeMe
12 | KoMIuiekcHBIE Yucia YK-2.1, YK-2.3, OIIK-1.6, TECT
OIIK-1.7, OIIK-1.8, YK-2.4
13 | Judp.ypassenus 1 nopsxa YK-2.1, YK-2.3, OIIK-1.6, |3agaHusi KOHTPOJbHOMN
OIIK-1.7, OIIK-1.8, YK-2.4 |paboTsI 110 TeMe
14 | Jind.ypasrerus 2 nopsixa u Bbie VYK-2.1, YK-2.3, OIIK-1.6, |3amanus KOHTPOJIBbHOM
OIIK-1.7, OTIK-1.8, YK-2.4 |paboTsI 110 TEMe
15 ?‘;‘;gﬁi‘; fﬁ‘;ﬁ;‘gggg}iﬁi Aw. ypaHeHUS VK-2.1, YK-2.3, OTIK-1.6, |3ananus koHTponbHOI
OIIK-1.7, OTIK-1.8, YK-2.4 | paboTsI 110 TeMe
kodbduneHTamMu
16 |Wnas xoHTakTHas paboTta YK-2.1, VK-2.3, ¥K-2.4,
OIIK-1.6, OIIK-1.7, OIIK-1.8
17 |3auer VK-2.1, VK-2.3, YR-2.4, KoHTponsHas paboTa
OIIK-1.6, OIIK-1.7, OIIK-1.8
18 | Pomsr. VK-2.1, YK-2.3, OIIK-1.6, Teer
OIIK-1.7, OIIK-1.8, YK-2.4
19 | Caryaitme coBurmas VYK-2.1, YK-2.3, OIIK-1.6, |3amanus KOHTPOJIbHOI
OIIK-1.7, OTIK-1.8, YK-2.4 |paboTsI
20 | CmyvaitHbI€ BEJIMYHUHBI YK-2.1, YK-2.3, OIIK-1.6, |3aganusi KOHTPOJbHON




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

21 [DmeMeHTHI MaTEMAaTHUECKON CTATHCTUKM.

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

22 |Wuas xoHTaKTHas padoTa

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

23 [Dx3amen

VK-2.1, YK-2.3, VK-2.4, Bomnpock! o Teopun u
OIIK-1.6, OIIK-1.7, OIIK-1.8 |3amauu

7.2. TunoBbIe KOHTPOJIbHBIC 3a/IaHKSI MJIM MHBIC MaTCPHAJIbl TEKYIIIETO KOHTPOJIS YCIIEBaCMOCTH,
HEOOXOAUMBIC ISl OLICHKU 3HAHMK, YMEHUN U HaBBIKOB U (MJIM) OIbITa MPO(GeCCHOHATBHOM IeITeIbHOCTH,
XapaKTePU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETCHIIHN B MTPOIECCE OCBOCHUS TUCITUTUTHHBI

Jlst mpoBepkH cPOpMUPOBAHHOCTH MHAMKATOpOB KommereHuil YK-2.1, YK-2.3, YK-2.4, OIIK-1.6,

OIIK-1.7, OIIK-1.8:

TunoBbie KoHTpONBHBIC 3a1aHus (KoHTponbHBIE Pa0OTHI sl KAXKIOTO ceMecTpa) pa3MeENIeHbI 110
azapecy: https://moodle.spbgasu.ru/course/index.php?categoryid=251

7.3. Cuctema OIlCHUBAHUS PE3YJIbTATOB O0yUEHUS TI0 JUCIUILINHE (MOIYITIO) IPU MPOBEACHUH TEKYIIETO

KOHTPOJIS YCIIEBAEMOCTH

Ouenka
«OTIUYHOY (3aYTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE 1 TTOJTHBIC 3HAHUS 10 BCEM pa3jeiiaM
JUCLMIUIMHBI, a TAKYKE 10 OCHOBHBIM BOIIPOCAM, BBIXOJISIIIIMM 3a MPEIeIIbl
y4eOHOH TPOrpaMMBbI;

- TOYHOE HCIMOJIb30BAHUE HAYYHOU TEPMHUHOJIOTUH, CHCTEMATUUECKH IPaAaMOTHOE
Y JIOTUYECKU MPABUIILHOE U3JIOKEHHE OTBETA Ha BOMPOCHI;

- MIOJTHOE | IITyOOKOE YCBOCHHME OCHOBHOM U JIONTOJIHUTEIIBHOW JIMTEPATYPHI,
PEKOMEHIOBaHHOM paboyeil mporpaMMoi 1Mo AUCITUIUTHHE (MOTYJIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHIICTIUIX U HAMPABICHUIX
JACIATUIMHEI U TaBaTh UM KPUTHUYECKYIO OLIEHKY, UCTIOIb3Yysl HayYHbIE
JIOCTHKEHUS IPYTUX AUCIUIIINH

HaBBIKU:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueli mporpamme
KOMIICTEHIIHIA;

- BJIaJICET HABBIKAMU CAaMOCTOSITETbHO U TBOPUYECKHU PEIIaTh CIOKHBIE
poOJIeMbI M HECTaHIAPTHBIC CUTYAIINH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS JIJIT BBIOOpA METOIMKHU BBITTOJTHCHHS
3aJaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 33714,

- Oe3ynpevyHo BJIaJIeeT HHCTPYMEHTapUeM YYeOHOW TUCIUTIIMHBI, YMEHUE €T0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 3a]1a4;

- TBOpYECKAsE CaMOCTOsITeIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHSAX, aKTHBHO YYacCTBYET B
TPYMIOBBIX 00CYXIEHUSX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOTHEHUS 3aJaHHA




Ouenka
«XOpouIoy (3a4TEHO)

3HAHUSA:
- IOCTaTOYHO MOJIHBIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoi Mo TUCIUTIIUHE (MOIYIIIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABIECHUAX
JUCUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO M3J1araeT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBAHHbIE
BBIBO/IBI;

- BJIaJIEET HUHCTPYMEHTAPHUEM 10 JUCUUILIMHE, YMEHHE €0 UCIOJb30BaTh B
MIOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAs pab0oTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BEICOKHI YPOBEHb KYJIbTYpPhI UCIIOJIHEHUS 3a/IaHUH;

- CpelHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBJIICHHBIX B pabouelt mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:
- IOCTaTOYHBI MUHUMAJILHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
OIHO0K

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLECMIIUAX U HAIPABJICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €ro UCIT0Ih30BaTh
B PEIIEHUM TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEMNOJIABATEIIS PENIATh CTAHAAPTHBIC 3a/1a4n
HAaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IIPENO/IaBaTells Ha MPAKTUUECKUX 3aHATHSIX,
JIOMTYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- UCTIBITHIBACT 3aTPYAHEHUSI P OOOCHOBAHUY aJITOPUTMA BHITIOTHEHUS 3aJaHUMA

Ouenka
«HEYIOBIETBOPUTEIBHO
(He 3auTeHO)

3HAHUSA:
- (pparmeHTapHbIC 3HAHUS IO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETbHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX pabodeil mporpaMmon mo
JTUCIHUILIAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIHHOU PabOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33 JaHUIN

7.4. TeopeTruecKkre BOIPOCHI U PAKTHYECKUE 3aJaHUsl ISl TPOBECHHUS IIPOMEKYTOYHOM aTTeCTalUH
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLCHKH 3HAHWH, yMEHHI ¥ HAaBBIKOB U (WJIN) OTBITa MPO(ECCHOHATBHOM
NESTENIbHOCTH, XapaKTePU3YIOIIHUX 3TAIbl JOPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHON MPOTPAMMBI




7.4.1. TeopeTnueckue BOMPOCHI JJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS
Teopernueckre BOMPOCH IJisk MPOBEICHUS IPOMEKYTOUHOM aTTeCTalluy 00yJatOInuXCst
Dk3aMeH B 1-oMm cemecTpe (YyCTHO)

Jluneiinas anreOpa

1. Cucremsbl InHEHHBIX ypaBHeHUH. OcHOBHBIE TTOHATHS. Teopema Kponekepa — Kanemnu.

2. Pemenue cucrem JIMHEHHBIX ypaBHEeHUH 0 hopmynam Kpamepa.

3. OOpaTHast MaTpHIIa.

4. Pemienuie cucteM JIMHEWHBIX ypaBHEeHUN MeTogoM ["aycca.

5. BekTopsl. JIuHeliHble oniepaunu HaJ BeKTopamu. JIMHEHHAst 3aBUCUMOCTh U HE3aBUCUMOCTh
BEeKTOpOB. baszuc. Pa3nokeHue BekTopa 1o 6asmucy.

6. CxansipHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BeIeHHs BeKTOpoB. CBolcTBa. Bhruncienus B
KoOpAuHATHOU opme. ['eoMeTpruecKkuii CMBICT MOJTYJISi BEKTOPHOTO U CMEIIAHHOTO MTPOU3BEACHU.

AnanutHueckas reoMETpus Ha IJIOCKOCTHU

7. PaznuuHble BUbI 3aJaHUS IPSIMOM Ha IIIOCKOCTH. HaxoxaeHue Touku nepeceyeHus
IPsAMBIX. YTOJI MEXKAY IPSAMBIMU. B3auMHOE pacrionokeHue IByX IpsAMbIX. PaccTossHue oT Touku 10
MIPSIMOMU.

8. Dmnurc, ero onpenenenue. BeiOop cucTteMbl KOOpAUHAT U KAHOHUYECKOE ypaBHEHUE
smuunca. CBOMCTBa CUMMETPUH AIUIUIICA, TOJTyocH 3jutunca. @okychl v upekTpuchkl sunca. Ces3b
MEXy IJIMHAMH €ro oceil U (POKYCHBIM pacCTOSIHUEM, SKCLIEHTPUCUTET U BIIMSHUE €r0 U3MEHEHUS Ha
dbopmy smnunica. OKpyKHOCTh KaK YaCTHBIN CITydaid AJITUIICA.

9. 'unepbomna, e€ onpenenenue. BeIOOp cucTeMbl KOOPAUHAT U KAHOHUYECKOE ypaBHEHUE
runepOosl (ABa Buaa runep6ossl). CBocTBa CHMMETPHUH TUIIEPOOITBI, CBA3h MEKIY JJIMHAMU €€ Oced U
(OKYCHBIM pacCTOSHUEM, IKCHEHTPUCUTET U BIUSHUE €T0 U3MEHEeHUs Ha (hopMy runepOoiibl. DoKychl,
TUPEKTPUCH] U ACUMITOTHI TUIEPOOITBL.

10. TTapabomna, e€ onpeneneHue. Beioop cucteMbl KOOPIWHAT U KAHOHUYECKOE YpaBHEHUE
napabosl (4eTbipe Buaa napadomn). CBolicTBa CUMMETPUU MTapabOIIbl, FEOMETPUUECKUN CMBICT MTapaMeTpa
p. Pokyc u AupeKTpuca mapadoibl.

11. IlpeoOpa3zoBaHue 1eKapTOBBIX KOOPAUHAT MpHU MapauieTbHOM MepeHoce oceil. Y paBHEHUS
AJUTUTICA ¥ TUTIEPOOITBI CO CMEUIEHHBIMU IIEHTPaMU U YpaBHEHHE 1MapadoIibl CO CMEIIEHHOH BEpITMHON TPU
YCJIOBUH NApAJIIETBHOI0 MEPEHOCA OCEN KOOPAUHAT.

12. 'eoMeTpuYECKU CMBICH YPAaBHEHHUSI BTOPOTO MOPSIIKA, ONPEAEICHHE T€OMETPUUECKUX
00pa30B, COOTBETCTBYIOIINX ATOMY YPaBHEHHIO, TyTEM NMPEOOPA30BAHMSI €T0 K KAHOHUYECKOMY BUIY
METOJIOM BBIJIEJICHUS TIOJIHBIX KBAJAPaTOB U MOCIEAYIOLIET0 NapaIeIbHOTO IEPEHOCAa KOOPANHATHBIX OCEH.

Bekropnas anrebpa u AHamTUTHYECKast TEOMETPUSI B IPOCTPAHCTBE

13. TInockoCTh B MPOCTPAHCTBE U Pa3IUUHbIe (HOPMBI €€ 3a/1aHus. YTOI MEXY IITOCKOCTSIMH.
B3anmHoe pacnionoxeHue I0CKOCTeW B IPOCTPAHCTBE. PacCcTosiHME OT TOYKH 10 INIOCKOCTH.

14. TlpsiMast B IpOCTPAHCTBE U CIIOCOOBI €€ 3a/1aHus. YTOJI MeXIy NpsMbIMHU. B3aumHoe
PaCIIOJI0KEHUE NIPAMBIX B IPOCTPAHCTBE.

15. B3auMHoOe pacnosiokeHne NpsMor 1 IIOCKOCTH B MMPOCTPAHCTBE. YTOJI MEXKIY NMPSIMON U
IIJIOCKOCTBIO.

OcHOBBI MaTEeMaTUUECKOI'0 aHAIM3A. (DYHKI_[I/I}I OJHOM HCpCMeHHOﬁ

16. ®ynkuusa. XapakTepucTUKU GYHKIUU. DJIeMEeHTapHbIe PYHKIIHUH.

17. Ilpenensl pynkuun. CBoNCTBA IPEIEIOB.

18. OcHOBHBIE TEOPEMBI O TIpejiene QyHKINH.

19. 3ameuarenbHbIE IPEIETBI U CIASACTBUS U3 HUX.

20. HenpepbIBHOCTh (PYHKIIMH B TOUKE U HAa UHTepBaje. Touku pa3pbiBa GyHKLIUU U X
KJlaccuuKanus. Y paBHEHUs aCUMITOT K KPUBOIA.



21. IlpousBoaHas pyHkuun. ['eoMeTpuIecKuil 1 MEXaHMYECKHUI CMBICITBI TPOU3BOTHOM.
YpaBHEHHUSI KacaTeIbHOM U HOPMAaJIH K IUIOCKOW KPUBOM.

22. OCHOBHBIE MpaBUJIa HAXOXKICHUS MPOU3BOAHBIX (CYMMBI M IPOU3BEACHHS HECKOJIBKUX
(G yHKIIHI, 94aCTHOTO ABYX (DYHKIIHIA).

23. IIpou3BogHas CI0KHOK U oOpaTHOM QyHKIM. [Ipou3BOAHAS TapaMETPUUYCSCKH 3aJaHHOMU U
HESBHO 3aJJaHHOU (DYHKITHIA.

24. [Ipon3BoHbIE BBICIINX MOPSIKOB. MexaHndyeckas TPaKTOBKA BTOPOM MTPOU3BOTHOM.

25. [IpuMeHeHne MpoOU3BOIHOM K BEIYMCIICHUIO TIPEJICIIOB.

26. Bo3pacranue u yobiBanue ¢pyHKInA. HeoOXoaumbIe U JOCTaTOYHBIC YCIOBHUS BO3pACTaHUs,
yOBIBaHUS ¥ TIOCTOSIHCTBA (DYHKIIUH.

27. DkcrpemyM (DyHKIMU (JIOKATHHBIA MAaKCUMYM U JIOKAJIbHBIM MUHUMYM ). HeoOxomumoe
YCIIOBHE CYIIECTBOBAHUE YKCTpeMyMa. J[ocTaTouHbIe YCIOBUS dKCTpeMyMa (DYHKITUH.

28. Haubospiiee 1 HAMMEHbIIIee 3HAaYeHUs (DYHKIIUHU, HETIPEPHIBHOW HA 3aMKHYTOM ITPOMEKYTKE.

29. BBIMyKIIOCTh BBEPX M BBITYKJIOCTh BHU3 TUIOCKOM KpuBOi. HeoOX0AMMBIE U TOCTaTOYHEIC
YCIIOBUSI BHITYKIIOCTH BBEPX M BBITYKJIIOCTH BHHU3 TUIOCKOH KpuBoi. Touku neperuba. Heooxoammoe u
JIOCTaTOYHBIC YCIIOBUS CYIIECTBOBAHHMSI TOUKH Teperuoa.

Teoperudeckue BOIPOCHI IS IIPOBEICHHSI TPOMEKYTOUHOM aTTECTAIIMH 00yYarOIIUXCSI
Dk3ameH B 3-oM ceMecTpe (YCTHO)

Psanel
Teopust BEpOATHOCTEM.

1. Dnementsl koMOuHaTOpUKHU. [lepecTaHOBKY, pa3MeLIEHUS U COUETaHUS.

2. CobpiTus, aeiictBus ¢ HuUMU. [lonHas rpynmna coobiTHii. JlocToBepHOE, HEBO3MOXKHOE U
CIIy4aifHOE€ COOBITHSI.

3. OTHOCUTENBHAS YacTOTa U ee CBoMcTBa. Kilaccuueckoe onpeieeHue BEpOSITHOCTH.
CBoiicTBa BEPOSITHOCTH.

4. Teopembl cioxeHHs BeposiTHOcTelH. COBMECTHBIE M HECOBMECTHBIE COOBITHS.

5. TeopeMbl yMHOXKEHHSI BEPOSITHOCTEH. 3aBUCHUMbIE U HE3aBUCUMBIE COOBITH. Y CJIOBHAS
BEPOSTHOCTb.

6. ®opmyna nosHol BepossiTHocTH. Popmyna baiieca.

7. Ilosropuseie ucnbitanusd. opmyna beprysu. JIokaneHass 1 HHTErpajibHas TEOPEMBI
Jlarmaca. ®opmyna Ilyaccona.

8. luckpeTHsble cinydaiiHble BenuuuHsbl. [lonuron pacnpenenenus BepostHocTe. OyHKIM
pacrpeeneHust BEpOSITHOCTEN U e€ CBOMCTBA. UMCIIOBBIE XapaKTEPUCTUKH.

9. OcHOBHBIE 3aKOHBI paclpeeNeHus] AUCKPETHBIX CIIYYalHBIX BETUYHH: ONHOMUATBHBIN,
reoMeTpuueckui u 3akoH [lyaccona. YucinoBble XapaKTEpUCTUKH.

10. HenpepoiBHBIE cnyuyaiiHbie BeTM4uHbl. HTerpanbHast u quddepeHnnanbHas GyHKIHT
pacIpeeseHust BEpOSTHOCTEN, UX CBOMCTBA. UMCIOBBIE XapaKTEPUCTUKH.

11. OcHOBHBIE 3aKOHBI pacpeIeICHUSI HEMTPEPHIBHBIX CIIYYaliHBIX BETUYNH: PABHOMEPHBIH,
MOKa3aTeJIbHBIM U HOPMAJIbHBIN 3aKOHBI pacupenesieHus. YucinoBble XapakTepUCTUKU. [IpaBuiio Tpéx curm.

12. 3akon 6onbimux uucen. [IpenenbHble TEOPEMBI TEOPHH BEPOSTHOCTEH.

MareMaTuuecKkas CTaTUCTHKA.

13. OcHOBHBbIE 33/1a4l MAaTeMaTHYECKOW CTaTUCTHKH. | eHepaabHas u BRIOOpOYHast
COBOKYITHOCTH. MeTo/1bl cO0pa CTaTUCTUYECKUX AaHHBIX. [ pynmupoBKa 1aHHBIX. BapuanmoHHbIi psf.
14. Tlonurox u rucrorpaMmma. dMnupuyeckast QyHKIUS pacrpeienenus, €€ CBOUCTBRa.

15. YncnoBble XapaKTepUCTUKH BEIOOPKH: BEIOOPOUHAs CpelHssl, BHIOOpPOUHAs AUCTIEPCUS U
BBIOOPOYHOE Cpe/iHee KBAAPaTUYECKOE OTKIOHEHHE MO CIPYNITUPOBAHHBIMU U HE CIPYIITUPOBAHHBIM
JTAaHHBIM.

16. YUncnoBble XapaKTepUCTUKH BEIOOPKH: BEIOOpOYHAs CpeHSs, BHIOOpOUHAs IUCHIEPCHUs U



BBIOOPOYHOE CpeHEe KBAAPaTUIECKOE OTKIIOHEHUE.
17. Ouenka MaTeMaTHYECKOTO OKUJIaHUS U TUCTIEPCUU TeHEPaIbHOM COBOKYITHOCTH.

HecmemeHHOCTD, 3 ()EKTUBHOCTD U COCTOSATEILHOCTh OLICHKH.

18. ToueuyHble OLIEHKHU MapaMEeTPOB PACIPEICICHUSI.
19. CraTuctuueckas mpoBepka rurnote3bl. OCHOBHAS U albTePHATUBHAS THITOTE3bI. OMIMOKN
IIEPBOr'O U BTOPOT'O POJIOB.
20. Cratuctrueckasi mpoBepKa ruroTe3bl 0 BUAE pacnpeaenenus kpurepueM cornacus [lupcona

u KonMoroposa.

21. NuTepBanbHbIE OLICHKU: JOBEPUTEIIbHBIA HHTEPBAJ, YPOBEHb 3HAYUMOCTH. JlOBEpUTEIbHBII
MHTEPBaJ I apaMeETPOB HOPMAJIBLHOIO PACIPEICIICHHUS.

7.4.2. [lpakTrueckue 3aaHus JUIsl POBEICHUS TPOMEKYTOUYHON aTTECTAIIUN 00YJarOIITIXCSI
Tunossie KOHTpOIBHBIC 3aManus (KoHTponbHBIE PaOOTHI 17151 Ka)KI0T0 CeMeCTpa) pa3MeIIeHbI 10
azapecy: https://moodle.spbgasu.ru/course/index.php?categoryid=251

7.4.3. IlpumepHble TeMbl KypcoBOil paboThI (ITpoeKTa) (Tpy HAJTMYUH )
Kypcogas pabota (mpoeKkT) He peayCMOTPEeHA YIEOHBIM IJIAHOM.

7.5. Mertouueckre MaTepuaibl, OMPEACISIONINE TPOLEAYPHI OLIEHUBAHUS 3HAHUM, YMEHUI, HABBIKOB U
(nn) ombITa TPO(hECCUOHATTBHOM JESTSIIbHOCTH, XapaKTePU3YIOIINE ITABl (JOPMUPOBAHUS KOMITCTCHITHIA
[Ipouenypa npoBeneHNs TEKYIIETO0 KOHTPOJIS YCIEBAEMOCTH PETIaMEHTUPYETCS JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM, OIPEIEISIOIINM MOPSII0K OCYIIECTBICHHS TEKYIIEr0o KOHTPOJIS YCIIEBAEMOCTH U
IIPOMEKYTOUYHOM aTTeCTalli 00y4aroIInXCsl.
[Tpouenypa oneHuBaHust (POPMUPOBAHUS KOMITETESHITHH IPH MPOBEACHUN TEKYIIETO KOHTPOJIS
npuBe/eHa B 11.7.2. TunoBbie KOHTPOJIBHBIC 3a/IaHUS UJIM WHBIE MAaTePUAIIbl TEKYIIETO0 KOHTPOJIS
MIPUBEJICHBI B 11.7.3.
[TpomMexyTouHas aTTecTamus 1o JUCIUIUIHHE TPOBOANTCS B (hopme dk3ameHa B 1 u3 cemectpe, B
dbopme 3adera BO 2 cemecTpe.
B xaxapii 5K3aMeHalMOHHBIN OUJIET BKIIFOYECHBI JBA TEOPETUUECKUX BOMPOCA U MIPAKTUUECKOE
3aJjaHie, COOTBETCTBYIOLIHE COJCPKAHNIO (DOPMUPYEMBIX KOMIIETCHIIHNA. DK3aMEHBI TPOBOJISATCS B YCTHOM
dopwme. 151 MOATOTOBKH MO 9K3aMEHAIIMOHHOMY OuJieTy OTBOAUTCS 60 MUHYT.
3aueT npoBoaUTCS B (opMe KOHTPOJIBHOM paboThI, cosieprkalieil 3a1auu no Temam cemectpa. Ha
BBITIOJIHEHHE K/p oTBoauTCs 1,5 waca (1 mapa).

7.6. Kpurepun orieHnBaHus cQOPMUPOBAHHOCTH KOMIIETEHIIMN ITPH MTPOBEIEHUU TPOMEKYTOUHON

aTTeCcTalnu
YpoBeHb OCBOEHHUS U OIIEHKA
Kparepun Orenka O1enka
«HEYIOBJICTBOPHUTEIb | «yAOBIETBOPUTENbH | OLIEHKa «XOpPOLIO» O11eHKa «OTIUYHOY
OLICHUBAHHUS
HO» o»

«HE 3a4YTCHO»

«BaYTCHO»




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHUS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOTIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I1O OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYI0BIETBOPUTEIBHOY/ «HE 3aYTEHOY BBICTABJISCTCS, €CIIM CpeiHee apu(PMETHIECKOE
HaxoauTcs B unTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMSI, U3/1aTEIHCTBO, TO/ U3/IaHUS YUeOHOU U
/1 y4eOHO-METOIUIECCKON JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHOBHAs JINTEPATYpa
[Tucemennsii . T., KoHcniekT ekuuii Mo BeICIIEH MaTeMaTHUKE: TTOJIHBIN
1 . 21
Kypc, MockBa: Aiipuc-tipecc, 2021
9 Harancon U. I1., KpaTkuii kypc Beiciieii marematuku, CankT-IlerepOypr: https://e.lanbook.com
Jlanp, 2022 /book/210320
JonoHUTeIbLHAS JUTEPATYpPa
1 Cwmupnosa B. b., Mopo3sosa JI. E., Ytuna H. B., CokpaliiieHHbI# Kypc https://www.iprbooks
MaTeMaTHKH J1jIs1 OakanaBpoB. B 3 wactax. U. 1. Anrebpa u reomerpusi, 2019 hop.ru/89690.html
Kapaxkaspsn C. A., ConoseeBa O. B., [Ipeien u HenpepbIBHOCTD (pyHKIIUN
o |ommoro aprymenta, Cankr-IlerepOypr: Cankrt-IletepOyprekuit https://www.iprbooks
roCyIapCTBCHHBIM apXUTCKTYPHO-CTPOUTEIbHBIN yHHBepcHuTeT, DBC ACB, hop.ru/19059.html
2013
Cpanumze H. B., fxynuna I'. B., [luddepenunanpHoe uCUUCICHNUE B ClIy4dae
3 (GyHKIIUK HECKOIBKHUX TiepeMeHHbIX, CankT-IleTtepOypr: CaHkT- https://www.iprbooks
[TeTepOyprckuii rocyIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIH hop.ru/66833.html
yausepcuret, 9bC ACB, 2016
Ps6ymko A. I1., XKyp T. A., Beiciiast marematuka. Teopus u 3agaqun. B 5
4 |HacTAX. Y.2. KomiiekcHble ynciia. HeonpepeneHHbIN U Onpe/IeICHHbIH https://www.iprbooks
uHTerpasbl. DYHKIIUU HECKOJIBKHUX TIEPEMEHHBIX, MUHCK: Bhimmiimmas hop.ru/90755.html
mikona, 2016
Ps6ymko A. I1., XKyp T. A., Beiciiast marematuka. Teopus u 3agayun. B 5
g5 |HacTsx. Y.1. JIuneiinast u BeKTOpHast ainredpa. AHAINTHYECKAs TE€OMETPHS. https://www.iprbooks
JuddepernnanpHoe ncunciaeHne GyHKIUN OQHOM mepeMeHHON, MUHCK: hop.ru/90754.html
Brimiinras mkoia, 2017
JBoiioa U. H., Beiciiass Mmatematuka. IHTErpaibHOE UCUUCIICHUE
5 ¢byHKIIMU 0HOM epemenHoi. Heonpenenenuplit naTerpan. COOpHUK https://www.iprbooks
KOHTPOJIBHBIX 33/IaHUH ¢ MpuMepamu petieHuit, XKeneznoropek: Cubupckas hop.ru/90180.html
noxkapHo-cnacatenbHas akajgemust I'TIC MUYC Poccun, 2018
Psoxckux B. U., beipaun A. I1., Cugopenko A. A., OObIKHOBEHHbIE
7 nuddepeHIranbHbIe YPaBHEHHS C TIPUIOKESHUSIMH K 33/1a4aM MEXaHHUKH, https://www.iprbooks
(bu3MKH, TEPMOJAMHAMUKY M SKOJIOTHH, BopoHex: BopoHexckuii hop.ru/93327.html
rocy/1apCTBEHHbIN TexHn4Yeckuil ynusepcurer, 9bC ACB, 2019
[Toropenos A. B., Ananutudeckas reometpusi, Mocka, MxeBck: https://www.iprbooks
8 |PerynspHas u xaoTudeckas JMHAMUKa, THCTUTYT KOMIIBIOTEPHBIX h
. op.ru/91909.html
uccienosanui, 2019
Cwmupnosa B. b., Mopo3zosa JI. E., Ytuna H. B., Cokpatmiennsiii Kypc
MaTeMaTHKH s 6akanaBpos. B 3 4acTAX. 4q.2. I[H(l)d)epeHuHanLHoe . https:/Awww.iprbooks
9 |ucumcnenue B ciydae GyHKIIUU OHON niepeMenHoi, CankT-IlerepOypr: h
. . . 0p.ru/119666.html
Cankr-IlerepOyprckuit rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIH
yausepcutet, 9bC ACB, 2021
Karan M.JI., Camoxun M.B., MaremaTuka B CTpOUTEIILHOM BY3€. https://www.studentli
10 HuddepenunansHoe ucuncnenue, Mocksa: ACB, 2012 brary.ru/book/ISBN9
’ ’ ’ 785930938210.html
Kocrenkas I'. C., 'aBpunosa P. M., [IpakTukym 1o HHTErpagbHOMY
11 |Hcumcnenmio byHKIIMM OAHON TIepeMeHHoM. HeompeaenenHslii HHTETpa, http://www.iprbooksh

PoctoB-Ha-Jlony: CeBepo-KaBkazckuii ¢punran MoCKOBCKOTO TEXHUYECKOTO
YHUBEpCUTETA CBsA3U U HHpopmaTHku, 2010

op.ru/61311.html




CwmupsaoBa B. b., Mopo3sosa JI. E., Epmios E. K., OObIkHOBEHHBIC

http://ntb.spbgasu.ru/

12 muddepentmanbubie ypasaenus, CI16., 2010 elib/00173/

13 Cwmupnaosa B. b., Mopososa JI. E., Boukuna H. M., HeonpeaeneHHbI# http://n_tb.spbgasu.ru/
unrerpai, CII16., 2010 elib/00171/

14 bamanuna JI. A., Ytuna H. B., SIkynuna I". B., Psabr: uncioBsie, http://n_tb.spbgasu.ru/
dynkimonanbubie U psubl Dypwe, Cankr-IlerepOypr, 2020 elib/01059/

15 bammakosa U. B., Kopa6nesa U. U., [Ipacuukosa C. C., Maremarnueckast http://n.tb.spbgasu.ru/
cratucruka, CII6., 2017 elib/00913/

16 Mopososa JI. E., Cmuprosa B. b., Ytuna H. B., [Ipsimast u m1ockocTs B http://n.tb.spbgasu.ru/
npocrtpanctse, CII16., 2017 elib/00816/

17 |bammakosa U. b., Kopa6aesa U. U., [Ipacaukosa C. C., Psagsi, CII6., 2015 http:/éritbb/.gglgsg)élfu.ru/

18

bammakosa U. b., Kopa6nesa U. U., [Ipacaukosa C. C., HeonpeneneHHpIi
unTerpai. OnpeneneHubiii unrerpai. O6bIKHOBEHHbIE MU epeHIalbHbIe
ypaBHenwus, CI16., 2013

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

Kapamsn A. A., Ilpoxodwesa C. U., [Tonskosa O. P., Aranutndeckas

http://ntb.spbgasu.ru/

19 reometpus Ha iockoctu, CI16., 2012 elib/00343/

20 Mopo3zosa JI. E., CmupHoBa B. b., TpeckynoB A. JI., ®énoposa M. 10O., http://n.tb.spbgasu.ru/
Onpenenennsblii uaterpai, CI16., 2011 elib/00283/

21 duxtenronsil I'. M., Kypc nuddepeHiinaibHOro 1 HHTErpajbHOTO https://e.lanbook.com
ucuncienusi, Cankr-IlerepOypr: Jlanp, 2022 /book/199928

Bonkos 0. B., Epmonaesa H. H., Ko3sinuenko B. A., Kyp6atoBa I'. 1.,

https://e.lanbook.com

22 |IlpakTrueckue 3aHATHs M0 anrebpe. KoMiiekcHbIe Ynciia, MHOTOUICHBI,
Caunkt-IlerepOypr: Jlans, 2022 /book/211694

23 I'mypman B. E., PykoBoACTBO K pellIeHHIO 3a/1a4 10 TCOPUH BEPOSATHOCTEH U https://urait.ru/bcode/
MaTeMaTHYeCKoi craructuke, Mocksa: IOpaiit, 2023 510436

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

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

OObyuaromuecs u3 yncia uHBanuI0B U nul ¢ OB3 obecrieunBaroTCs Ie4aTHBIMU U (WIIH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMH peCypcamMu B opMax, aIanTHPOBAHHBIX K OTPAHUYCHUSIM UX
3/10pOBBA.

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

HaumenoBanue pecypca cetu «/IHTepHET»

DJEKTPOHHBIN agpec pecypca

moodle-kypc "Maremaruka s ClI-rpynn UBOO"

hp?id=4021

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

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

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

EnuHbIH 21eKTPOHHBIN pecypc yaeOHO-METOUYECKOMN TUTEPaTyPHhI
CII6I'ACY

www.spbgasu.ru

Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU

Hayunas s;mekTpoHHas
oubauoreka eLIBRARY.RU

®denepanbHbI 00pa3oBaTenbHBIN opTal "EquHoe okHO J0cTyma K
o0pa3oBaTelbHBIM pecypcam”

http://window.edu.ru

DJIeKTPOHHO-O0MOIMoTeuHas cucteMa u3aarenbersa "FOPAUT"

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

DIIEKTPOHHO-OMOIMOTEUHAsl cucTeMa u3aarenbceTra "'Jlans"

https://e.lanbook.com/

OnexTpoHHas bubnmorexa Upbuc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p

Cucrema aucraniuonnoro ooydenust CIIGIACY Moodle

https://moodle.spbgasu.ru/




8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX IPU OCYIIECTBICHUH 00pa30BaTEIILHOTO
mpoliecca 1o AUCHUTUINHE, BKIII0Yas IepeYeHb JTUIIEH3MOHHOTO U CBOOOIHO pacpOCTPaHIEMOTO

MPOrPaMMHOTO 00eCTICUeHUS

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JIMIIEH3MOHHOE WJIH CBOOOIHO
pacnpocTpaHseMoe)

LibreOffice

CBO0OOIHO PacIpOCTPAHIEMOE

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE JUCITUTIITUHBI
CaenieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U TOMEHICHHH JUIsl CAaMOCTOSITEIbHON pabOThI

HanmenoBanue yuyeOHBIX ayTUTOPUI 1
MTOMEILIEHUH JJIsi CAMOCTOSITENIbHOM pabOThI

OcHaieHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
cpelcTBaMu 00yueHus

07. YueOHbIe ayTUTOPUH VIS IIPOBEICHUS
JIEKIIMOHHBIX 3aHITUI

YueOHas ayTuTOpHS JIs TPOBEACHUS 3aHATHIA
JICKIUMOHHOT'O TUIA, KOMIUIEKT MYJIbTUMEIUITHOTO
obopynoBaHus (IEPCOHABHBINA KOMITBIOTED,
MYJIbTUMEAUNHBIN MPOEKTOP, SKPaH, ayIMOCUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT y4eOHO# Mebenu,
nojKiIroueHre Kk komnbiorepaoi cetu CIIOIACY,
BbIXOJ B IHTEpHET

07. YueOHbBIC ayTUTOPUU JIJISI TIPOBEACHHUS
MPaKTUYECKHUX 3aHITHI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYIIOBBIX U UHIMBUIYaJIbHBIX KOHCYJIbTAILIHM,
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON
aTTeCTalluu

KoMIiekT MynbTuMeTMiHOTO 000py10BaHUS
(mepcoHaIbHBIN KOMIIBIOTEP, MYJIbTUMEIHHHBINA
MIPOEKTOP, FKPaH, ayIUOCUCTEMA), T0CKA, KOMILIEKT
yueOHoI Mebenu, MOJKITI0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B IHTEpHET

07. IlomenieHus sl CAaMOCTOSTEILHON pabOThI

[TomernieHue st cCaMOCTOSITEIIBHOM pabOThI
(untanbHBIN 321 OnOIMOTEeKH, aya. 217): T11IK-23 mr., B
T.9. 1 mrr.- IIK ms mur ¢ OB3 (cucteMHbli 010K,
MOHHTOD, KJIaBUATypa, MBIIIIb) C TOJKITIOYCHHEM K
cetn «HTepHET» U o0ecrieueHneM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOGIACY.

Z[J'ISI WHBAJIWJIO0B U JIUII C OB3 ob6ecneunBaroTCs CIICHHAJIBHBIC YCIIOBHA IJIA ITOJIYUCHUA
06pa3OBaHI/IH B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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