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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
HCHBIO OCBOCHHUA OJUCHUIIJIMHBI SBJIACTCA O6€CH€‘-I€HI/IG CTYACHTOB MAaTCMAaTUYCCKUMU 3HAHUAMHU,
HEOOXOUMBIMH JIJIsI U3yUYEHUS psifa OOIICHAYYHBIX TUCIUTLINH U AUCIUIUIMH MPOGECCHOHATBHOTO ITUKJIA.
3amauaMu OCBOEHUS JUCITUTIIIUHBI SIBJISTIOTCS
- O3HAKOMHUTHL CTYACHTOB C OCHOBHBIMH IIOHATUAMU W MCTOAAMU COBpeMeHHOﬁ MaTEMAaTUKU,
HEOOXOUMBIMH JIJIsI PEIICHHS TEOPETUUCCKUX U MPAKTHICCKUX 3a71a4 MHXCHEPHOTO JIeNa,
- IIPUBUTH CTYJACHTAM YMEHHUE U3Yy4aTh JINTEPATYPY 10 MATEMATUKE U €€ IPUI0KECHUIM;
- Pa3BUTh JIOTUYCCKOE MBIIIJICHUE Y CTYICHTOB U MOBBICUTH UX OOIICKYJIBTYPHBIH YPOBCHBD;
- BBIpa6OTaTb Y CTYACHTOB HAaBbIKU HMCIIOJIb30BAHUA TCXHUYCCKUX CPCIACTB COBpeMeHHOfI MaTE€MaTUuKH.

2. IlepeyeHb NJIAaHUPYEMBIX Pe3yJbTATOB OO0OY4YeHHMsI IO AUCHUIUIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM I

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIU

Kon n HammeHOBaHME
WHJIMKATOpa JOCTUKEHUS
KOMIIETCHIINHU

[Tnanupyemsble pe3ynbTaThl O0yYEHHS 1O
JUCLUILINHE, 00ECTIEUNBAIOILIUE TOCTHKEHNE
MJIaHUPYEMBIX pe3ysnbTaToB ocBoeHust OITOIT

OIIK-1 Cnocoben pemarb

3amaun  MpoQeccuoHaNbHON
NESTEIbHOCTY Ha OCHOBE
UCIOJIb30BaHUS

TEOPETHUYECKUX u
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX "

TCXHUYCCKHUX HAYK, a4 TAKXKC
MAaTe€MaTUYCCKOro armapara

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

3HaET
CKaJsIpHOC, BCKTOPHOC n CMCIIaHHOC
IMPOU3BCACHUA BCKTOPOB U HX IIPHUIIOKCHUSA B

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

3a/laHus, KOOPJMHATHBII METOJ B
AHAJIMTUYECKON reOMETPUH, THIIBI
IOBEPXHOCTEH  2-r0  MopsAKa,  KOTOphIE
UCIIOJIB3YIOTCSI B CTPOUTEIILCTBE.

ymeer

ONMCHIBATh  T'€OMETPUYECKHE  OOBEKTHl  C
IIOMOIIBIO MaTEMAaTUYECKOTO anmnapara
BEKTOPHOM  ainreOppl U aHAJIUTHYECKOU

TCOMCTPHHU, UCIIOJIB3Y KOOpI[PIHElTHLIfI MCETOU.
BJajaeeT
HMCECT HaBbIKH (Haqaanoro ypOBHSI) OIIMCaHuA

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

HCIIOJIb3YA KOOpI[I/IHaTHHﬁ MCTOA.




OIIK-1 Cmocoben pematb
3amaun  po¢eCcCUuOHATBHON

JEATEIbHOCTH Ha OCHOBE
HCII0JIb30BAaHUSA

TEOPETUYECKUX u
IIPAKTUYECKUX OCHOB
€CTECTBEHHBIX u

TCXHUYCCKHUX HAYK, a4 TAKXKC
MaTEMAaTUYCCKOrI'O alrapara

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

IIPUMEHEHUEM METOIOB
JIMHEWHOU aJreopsl u
MaTEeMaTHYECKOro aHaJIn3a

3HaeT
METOJIBI perieHus nudepeHITaTbHBIX
YPaBHEHHMI C pa3esioMMU IEepPEeMEHHBIMH,
OJHOPOJHBIX M  JIMHEHHBIX  OJHOPOAHBIX
YpaBHEHUU;

METO/bl PpEIIEHUs JIMHEHHBIX HEOJHOPOAHBIX
middepeHManbHbBIX  ypaBHEHHH  (METoA

BapHallMl MPOU3BOJBHBIX MOCTOSHHBIX, METO]I
HEONpeIeICHHBIX KOO (UIIMEHTOB).

ymeeT

peuiarb 3a/1a4u ¢buznueckoro u
TEeOMETPHUUECKOT0 XapakTepa, MPUBOMAALINE K
muddepeHIaTbHBIM YPaBHEHHSIM.

BJIajeeT

NmeeT HaBbIKM (HAYaJIBLHOTO YPOBHS) PEIICHUS
Qg depeHraTbHbIX ypaBHEHUN c
pa3feNAomUMI  TIEPEMEHHBIMH, OJHOPOIHBIX
YpaBHEHUH.

NmeeT HaBbIKK (HA4aJIBLHOTO YPOBHS) PEIICHUS
JMHEWHBIX YPaBHEHUN METOIOM bepHyuiu.
NmeeT HaBbIKK (HA4YaJIbHOTO YPOBHS) PEIICHUS

JTMHEHHBIX HEOHOPOIHBIX
muddepeHIATbHBIX YPaBHEHUH.

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

HEoTpeaeNeHHBIX KOA((DULIUEHTOB.

OIIK-1 Cnocoben pemarb
3aJjauu  Mpo(ecCHOHATBHOM
JEATeIbHOCTH Ha OCHOBE
UCIOJIb30BAHUSA

TCOPCTUICCKUX u
MPAKTUYECKHX OCHOB
€CTCCTBCHHBIX u

TCXHUYCCKUX HAYK, a4 TAK¥XKC
MAaTE€MaTUYCCKOr O arrmapara

OIIK-1.8 OO0pabatbiBaeT
pacueTHbIe 1
OKCIICPUMCHTAJIbHBIC JaHHBIC

BEPOATHOCTHO-
CTaTUCTHYCCKHUMHU METOJaMH

3HaET
3HaeT OCHOBHBIC 3aKOHOMCEPHOCTU 151
COOTHOIICHMHA, MMPUHIUIIBI TECOpHUn

BEPOSATHOCTEH M MAaTeMaTUYECKOW CTATUCTUKH,
OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEH.
3HAeT 3aKOHBbl PACNpEeAcNeHUs] IUCKPETHBIX U
HENPEPBIBHBIX CIIy4allHbIX BEJIWYHMH, 3aKOH
OOJIBIINX YUCET U €r0 IPUMEHEHHE.

3HaeT LEHTPAIbHYIO NIPENIEIbHYIO TEOPEMY U €€
IPUMEHEHNE, BEPOATHOCTHBIE METOJIbI pacyera
HaJE)KHOCTH.

ymeer

Nmeer  HaBbIKM  (HAYaJIbHOTO  YPOBHS)
BEPOATHOCTHOIO M CTAaTUCTHYECKOIO AaHAIN3a
pacyeTHbIX M OKCIEPUMEHTAJbHBIX JIaHHBIX,

MOJIYYEHHBIX ~ W3  OOIIEMHXKEHEPHBIX U
CHeIUaIbHBIX JUCIHUIUIMH TPOo(ecCHOHATEHON
HaIpaBJIEHHOCTH.

BJajieeT

Nmeer  HaBbIKM  (HAYaJIbHOTO  YPOBHS)
MEepBUYHON CTaTHUCTUYECKOU 0o0paboTku
OKCIIEPUMEHTANBHBIX JIaHHBIX, COCTABJICHUS

BAPUALIMOHHOIO psAJa, TPYNIHUPOBKU JIaHHBIX,
HAaxO0KJICHUs YHUCIIOBBIX XapaKTEPUCTHUK,
ITOCTPOEHUS TUCTOTPAMMBI, aHaJn3a
IIOJIyYEHHBIX PE3yJIbTaTOB.




YK-2 CniocobeH onpeaensTh

Kpyr 3agad B  paMKax
IOCTABJICHHON  LEeIMH U
BBIOMpATh ONTUMAaJIbHbIE
CIOCOOBl WX  peIlIeHHS,
HUCXONsl U3 JIEUCTBYIOIIMX
MPaBOBBIX HOPM,
MMEIOIIMNXCA PECYPCOB U
OTpaHUYCHUHN

VK-2.1 Omnpenenser nepedyeHb
3a7a4 TS JIOCTHOKEHHUS
MOCTaBJICHHOHU IICIIN

3HaeT
3HaeT (QOpMYNIHUPOBKH ILeNieH, KPUTEPUEB U
[apaMeTPOB MAaTEMAaTHYECKOW MOAENH IS

pelieHus 3aJady  WHXEHEPHOM  MpPaKTUKH,
METO/IbI OIICHOK aJICKBaTHOCTHU
MaTeMaTHYeCKOd  MOJeNM 1O  CTENeHU

COOTBETCTBUSL PE3YJIHTATOB, IMOJYUYEHHBIX IIO
MOJICIIH, TAHHBIM YKCIIEPUMEHTA WM TECTOBOU
3a1a4H.

yMeeT

Vmeer:

- hopManM30BaTh MOCTABICHHYIO 33/1a4Y;

- TPUMEHATH OCHOBHBIE MaTeMaTHYECKHE

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

MaTEeMaTUYeCKUM alllapaToM, MO3BOJISIOIIUM
PEIINTh ITOCTABJICHHBIC 3a/1a41

YK-2 CriocobeH ornpenensiTh

VK-2.3 Ilpemnaraer cmocod u

3HaeET

Kpyr 3aJad B paMKaxX|CpeICTBO  pelieHWs  3aJadyd|MaTeMaTHUYeCKHil ammapar, IPUMEHSIEMBbIN IS
MOCTABIICHHOW  1enmu  U|mpodecCHoHATEHOM peIIeHUs] OCHOBHBIX TPO(ECCHOHANIBHBIX 3a/1a4
BBIOMPATh OIITHUMAJIbHEIE | IeATEIbHOCTH c yaéTOoM|ymeeT

CIOCOOBI WX  PEIICHUS,|PeCYpPCOB U OTPaHUYCHHIMA BBIOMpPATh CIOCOO pEeUIeHUs TOCTaBJICHHOU
HUCXOI U3 JICHCTBYIOIIMX 3aJ1a4¥ C y4ETOM PECYPCOB M OTpaHUYEHUI
MPaBOBBIX HOPM, BJIAJIEeT

HMCIOIIMXCS PECYpPCOB U MaTeMaTHYEeCKUMU METOAaMH penieHus
OTrpaHUYCHUN MMOCTaBJIECHHBIX 3a7a4

YK-2 Cnocoben onpenensatb|YK-2.4 CocraBiseT|3naer

Kpyr 3aad B paMKax|[oCJeI0BaTeIbHOCTD QITOPUTMBI  OCHOBHBIX METOJOB  pEIICHUs
MOCTAaBIEHHOW  1enu  U|(UITOpUTM) pelIeHus 3a1a9u IMOCTaBJCHHBIX MaTEMaTHUSCKHUX 3a1a4
BBIOUPATh OITUMAaJbHEIE ymeert

CHocOObl WX  pelIeHus, MPUMEHATh AJITOPUTMbl OCHOBHBIX METOJIOB
UCXONSl U3 JICUCTBYIOIINX pelIeHus]  TMOCTaBJIEHHBIX  MaTeMaTHYECKUX
MPaBOBBIX HOPM, 3a7a4

MMEIOIINXCS PECYpPCOB U BJIAJIEeT

OrpaHUYEHUN aNropuTMaMu penieHus IMOCTaBJICHHBIX

MaTCMaTHYCCKHUX 3aJa4

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl
Jannas aucuuruimHa (MOAynb) BkiodueHa B biok «Jucuumnuuel, moaymu» b1.0.09 ocHoBHOIA
npodeccuoHanbHOl oOpazoBarenbHON mporpaMmbl 08.03.01 CTpouTenbCTBO W OTHOCHUTCA K 0Os3aTEIHHOM

qacTu yqe6H0ro Ij1aHa.

OO6yyarommMucs J0KHA ObITh B TOJIHOM Mepe 0CBOEHA LIKOJIbHAS IpoTrpamMma o pa3InyHbIM pazjienam

MaTEMaTHKH.
Ne Mocie A — Ko u HanMeHoBaHME WHANKATOPA
/Tt AyIotHe JHceh JIOCTHIKEHUST KOMITCTCHITUH

1 |MexaHuKka JXHIKOCTH U ra3a OIK-1.1, OIK-12, OIK-1.4, OIK
-1.5, OIIK-1.7, OIIK-3.2

2 |TexHudeckas MexaHUKa OIIK-1.4, OIIK-1.5

3 |ConpoTHBIICHHE MaTEPHUAJIOB OIlK-3.2

4 |CtpoutenbHasi MEXaHUKa OIIK-6.10, OIIK-6.11

5 |CpencrBa MexaHHM3aIMH CTPOUTEIHCTBA OIIK-3.1, OIIK-3.2




4. O0beM IUCHUIIMHBI (MOAYJIA) B 3a4Y€THBIX €AUMHHUIAX C YKA3aHHEM KOJHMYECTBA AKAJAEMHYECKUX
YacoB, BbIICJICHHBIX HA KOHTAKTHYH paldoTy o0ydawiuxcs ¢ npemnogasartesneM (0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcst

Cemectp
W3 Hux yacel Ha
Bun yuebHoii paboThl E;f(l;g MIPAKTHYECKYIO 1 9 3
TIOATOTOBKY

KoHTakTHas padora 104 32 40 32
Jlexnmonnsie 3anstus (Jlek) 40 0 16 8 16
[Ipaxtrueckue 3amsaTus (11p) 32 0 8 16 8
[MpakTudeckue 3austus B ceccuto (I1133) 32 0 8 16 8
HNuas kouTakTHas padoTa, B TOM YHce: 2,9 1,05 0,8 1,05
KOHCYJIbTAIlMU 110 KYPCOBOH paboTe (MIPOoeKTy), 12 0.4 0.4 0.4

KOHTPOJBHEIM padotam (PI'P)

KOHTaKTHas paboTa Ha aTTeCTAIMIo (cIaJa 3a4deTa,
3ayeTa ¢ OIICHKOM; 3aIllUTa KypCOBOW pabOThI 1,2 0,4 0,4 0,4
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))

KOHTaKTHas pa60Ta Ha aTTeCTanuio B CCCCHIO

0,5 0,25 0,25
(xoHCYNBTAIUS TIepe]] SK3aMEHOM U Cada SK3aMeHa)
Yacpl HA KOHTPOJIb 21,5 8,75 4 8,75
CamocrositenbHas padora (CP) 267,6 102,2 63,2 102,2
OO0uast TPy10eMKOCTh JUCHUILIUHBI (MOTYJIs1)
yace:| 396 144 108 144
3a4eTHbIEe eJUHUIIbI: 11 4 3 4

5. Conep:xxanue IMCHMILIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejaM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTn4eckuii MjaaH JUCHUILUIUHBI (MOIYIIS)

KonrakTtHast padora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
WHAUKATOD
3 113 JIP B a
No Paznesnsl UCIUINIMHEBL % Tk CP :;;O’ JOCTHKEHU
[0} .
O W3 HUX Ha W3 HUX Ha M3 HUX Ha A
MIPaKTH- MPaKTH- MPaKTH- KOMIICTCHIT
Bcero | yeckyio | Bcero | uweckyio | Bcero | ueckyio 15051
HOATro- MHOATOo- MHOATOo-
TOBKY TOBKY TOBKY
1. |1 pazgen. Jluneitnas anre6pa
VYK-2.1,
OIIK-1.6,
1.1. |JIuneiinas anredpa 1] 4 3 20 27 | OIIK-1.7,
OIIK-1.8,
VYK-2.4
2. |2 paznen. Ananurnyeckas
TEOMETpUS
VYK-2.1,
OIIK-1.6,
AHanmuTUyeckass TeoMeTpusi Ha OIIK-1.7,
2.1 ILUIOCKOCTH 1] 2 3 18 23 OIIK-1.8,
VYK-2.3,
YK-2.4




YK-2.1,

OIIK-1.6,
BexTopnas anreOpa u
2.2. |aHanuTHYECKas TeOMEeTpHUs B 18 24 OIK-1.7,
IIPOCTPAHCTBE OTIK-18,
YK-2.3,
YK-2.4
3. |3 pazznen. OcHoBBI
MaTeMaTUYECKOT0 aHaln3a
YK-2.1,
YK-2.3,
31 DyHKIUS OHOU TIEPEMEHHOM, e 112] 142 OIIK-1.6,
IIpeZeIl U HEIPEPBIBHOCTD OIIK-1.7,
OIIK-1.8,
YK-2.4
YK-2.1,
YK-2.3,
[Ipon3BogHass GyHKIMH W €€ OIIK-1.6,
3.2 IIPUIIOKEHUS 20 26 OIIK-1.7,
OIIK-1.8,
YK-2.4
YK-2.1,
YK-2.3,
DOyHKIUS HECKOJIBKUX OIIK-1.6,
3.3. IIEPEMEHHBIX 15 20 OIIK-1.7,
OIIK-1.8,
YK-2.4
4. |4 paznen. Has koHTakTHas
pabora - 1 cemectp
YK-2.1,
YK-2.3,
YK-2.4,
4.1. [nas koHTaKkTHas padboTa 0,8 OIIK-1.6,
OIIK-1.7,
OIIK-1.8
5 |5 paznen. KonTpous - 1 cemectp
YK-2.1,
YK-2.3,
YK-2.4,
5.1. |9x3ameH 9 OITK-1.6,
OIlK-1.7,
OIIK-1.8
6. |6 pasznen. MuTerpansHoe
ucurcieHne GyHKIUU OTHON
MIePEMEHHOMN
YK-2.1,
YK-2.3,
. OIIK-1.6,
6.1. |HeonpeneneHHBII HHTETpAT 15 24 ONK-1.7
OIIK-1.8,

YK-2.4




6.2.

OnpeneneHHbli HHTErpall

13

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

6.3.

HecoOcTBeHHBIN HHTETpaT

5,2

8,2

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

7 pazaen. KoMruiekcHbie yncia

7.1.

KommniekcHble uncia

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

8 paznen. Auddepennnanbunie
ypaBHEHHUSI

8.1.

Jud.ypaBHenus 1 nopsaka

13

22

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

8.2.

Jud.ypaBHeHuss 2 mopsiaka u
BBIIIIE

13

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

8.3.

JInnelinbie HEOHOPOJIHBIE
mud.ypaBHEHUS 2 TOpsAAKa C
HNOCTOSIHHBIMHU K03 purimenramMu

10

18

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

9 paznen. Mnast kOHTaKTHas
paborta - 2 cemecTp

9.1

WNHas xoHTakTHas paboTta

0,8

YK-2.1,

YK-2.3,

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

10.

10 paznen. Kontpons - 2 cemectp




10.1

3aueT

YK-2.1,

VK-2.3,

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

11.

11 pazpen. P

11.1.

Psanel.

32,2

44,2

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

12.

12 paznen. Teopust
BEPOSTHOCTEH

12.1

Crny4aiiabie cOOBITHS

20

28

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

12.2

Crny4aifHble BETUYUHBI

20

28

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

13.

13 pazaen. Marematuueckas
CTaTHUCTHKA

13.1

DJIEMEHTHI MaTeMaTHYECKOM
CTATUCTHUKH.

30

34

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

14.

14 paznen. Unast koHTaKkTHas
pabora - 3 cemecTp

141

WNnast koHTakTHasA pabora

0,8

YK-2.1,

YK-2.3,

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

15.

15 paznen. KonTpoub - 3 cemectp

151

DK3aMeH

YK-2.1,

YK-2.3,

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




5.1. Jlekuuu

Ne | HaumeHoBanue pasnena .
. HaunmeHoBaHMe U KpaTKoe CoAepKaHUE KNI
pasz Y TEMBI JIEKIHH
Martpuisl 1 onpeAeauTeny, AeUCTBUS HaJl MaTPULIAMH.
. Matpuubl 1 aeiictBus Hajl HUMH. OIpenenuTenn KBaJIpaTHBIX MAaTpHIIL.
1 JIuneitnas anredpa Croi N
BoiicTBa omnpenenuTeneil. MuHOpbl U anredpandeckue JIOMOJHEHUS.
Teopema Jlamutaca. ObpaTtHas marpuna. Panr maTpuisl.
CucreMbl TMHENHBIX YPaBHEHUH.
. CucreMbl JIMHEHHBIX ypaBHEeHHMU. Kputepuili COBMECTHOCTH CHCTEM
1 Jluneitnas anredpa o . .
JIMHENHBIX ypaBHeHU. Metoasl pemenus: metox Kpamepa, meron ["aycca,
METOJ C UCII0JIb30BaHUEM O0OPATHOM MaTpPHUIbL.
AHanuTHyecKasi FeOMeTpHUs Ha IJIOCKOCTH.
1. lekapToBa cucTeMa KOOpAWHAT Ha IUIOCKOCTH. [IpeobpazoBaHmst cUCTEMBI
KOOp/MHAT: MapajulelbHbIl MepeHoC U MOBOpOT oceil. PaccrosHue mexmy
JBYMsI TOUKaMH, JIeJIEHHE OTpe3Ka B 3alaHHOM COOTHOIIEHHUU.
AHanuTthueckas N .
2 2. IlpsiMast Ha MJIOCKOCTH: BU/Ibl ypaBHEHUH MPSAMON HA INIOCKOCTH, B3aUMHOE
b
reoMeTpHsl Ha MIIOCKOCTH .
PacrojoKeHUe IByX MPSMBIX, pACCTOSHUE OT TOUKH J10 MPSMOIL.
3. KpuBble BTOporo nopsjaka Ha IUIOCKOCTH: JIIMIIC, Tunepbosna, napadoua,
OCHOBHBIE XapaKTEPUCTHUKHU.
Bekrophas anrebpa
Bekrophas anrebpa u .
BekTopsl Ha miuockocTd M B IpocTpaHcTBe. JIMHEWHbIE onepanuu Hal
aHAIUTHYECKas 9
3 BEKTOpaMH, cBoiicTBa. CKalsipHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEACHUS
reoMeTpus B .
p BEKTOPOB, CBOICTBAa. YCIOBHUSI OpPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTU U
IIPOCTPAHCTBE .
poctp KOMILUIAHAPHOCTH BEKTOPOB B KOOPAUHATHOM (hopme.
AHanuTHuecKasi FeOMeTpHUs B IPOCTPAHCTBE.
1. VYpaBHEHME TWJIOCKOCTH B MPOCTpPAHCTBE. B3auMHOE pacmnosioxeHue
IUIOCKOCTEN B MPOCTPAHCTBE: YIOJ MEXKIAY IUIOCKOCTSMHM, YCIIOBHUS
Bekropnas anrebpa u .
NapajuIeIbHOCTU U NEPIIEHANKYISIPHOCTH TIOCKOCTEN.
aHaJTUTHYECKast .
3 cone 2. Ilpsimast B IpOCTpaHCTBE M CHOCOOBI €€ 3afaHus. YTl MEXIY IPSIMBIMU.
TeOMETpHS B .
p PaccrosiHre OT TOUKH /10 IPSMOIA.
IIPOCTPAHCTBE .
3. B3auMHOE pacnojiokeHHE MPSIMOW M INIOCKOCTU B IPOCTPAHCTBE: Yol
MEXAy TpAMOM M IUIOCKOCTBbIO,  YCJIOBUS  MNapajulIeIbHOCTH U
MEPIEHIUKYIAPHOCTH MPSIMON U TJIOCKOCTH.
OyHKIMSL, €€ IPEees U HENPEPbIBHOCTD.
1. Tlomstme wu cmocoObl 3agaHus (YHKIMH, CBOMCTBa (YHKIMH.
Krnaccudukanus sneMeHTapHbIX YHKINHN.
DyHKIUSA OJHON 2. Ilpenen ¢pynkuuu. beckoHeuHo Masble 1 GECKOHEYHO OOJIBIINE BEINYHMHBI.
4 |mepemennoii, ee peaen u|OCHOBHBIE TeOpeMbl O IpeAenax, IPU3HAKM CYLIECTBOBAaHMS IpeAena.
HENPEPBIBHOCTh 3ameuarenbHble npeaensl. CpaBHEHHME OECKOHEYHO MajbIX BEJIWYMH.
DKBUBaJICHTHbIE OECKOHEUHO MaJible (DYHKIIHU.
3. HempepblBHOCTh (YHKIMH B TOuYKe. TOUYKM paspbiBa (PYHKIUMM U HX
kiaccudukanys. OCHOBHbBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIIHSIX.
ITpousBoaHas GyHKIUU.
Onpenenenue npousBogHoi. Ee reomerpuueckuii v pu3nueckuii CMbICI.
[TpaBuna nuddepeHpoBaHus.
TpousBoaHas GYHKIMU 1 [IpousBonHbie aneMenTapHbiX QyHKIMd. [IponsBogHas cioxxHOM, oOpaTHON
5
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U TIapaMeTPUUYECKH 3alaHHON (PYHKIUH.
[IpunosxeHnns MpoON3BOIHOM:

- YpaBHEHHUE KacaTeJIbHOU K KPUBOL;

- HcclleIoBaHNe (PYHKIMM U TIOCTPOEHUE €€ IrpaduKa;




- BBIYMCIICHHE MPUOIIKEHHOTO 3HAYCHUS (YHKLIUHU C MOMOIIBIO (hOPMYITBI
Telnopa.

@OyHKIUSA HECKOJIBKUX
MIEPEMEHHBIX

YacTHble MPOU3BOHBIE U UX MPUIIOKECHUS.

@OyHKIMM HECKOIBKUX TIepeMeHHbIX. O0nacTh onpeaenenus. [IponzBonHsie u
middepeHnmansl  GyHKIUA HECKOJIbKUX IEpeMEHHBIX. [ eomerpuueckuit
CMBICJ YaCTHBIX MPOU3BOIHBIX. [IpOM3BOIHAS CTIOKHOW M HESIBHO 33aHHON
(GyHKIMN HECKOJBKUX TepeMeHHBbIX. Hopmanpe n kacarenbHas IIIOCKOCTh K
noBepxHoctu. [Ipom3BomnHas 1o HampaBieHUIO (YHKIMM HECKOJIBKHX
nepeMeHHbIX H TpanueHt. [lpomsBognbie u auddepeHnnansl  BBICIIMX
nopsinkoB. TeopemMa 0 paBEeHCTBE CMEUIAHHBIX IPOU3BOIHBIX. DKCTPEMYM
(yHKIMN HECKOJNIBKHUX NepeMeHHbIX. Hanbombiee 1 HauMeHblIee 3HaYeHUS
(bYHKIIMH HECKOJIBKUX NEPEMEHHBIX B 3aMKHYTOW 00JIacTH.

Heonpenenennsiii
WHTErpaj

HeonpenenenHslii MHTErpa, €ro CBOMNCTBA U OCHOBHBIE METO/Ibl BEIYMCIICHHUS.
[Tonstue mepBooOpazHoi  dyHkumu. OmnpenereHHe W CBOWCTBA
HEOIPECIEHHOT0 HMHTerpana. Tabiuia HeonpeneleHHbIX HHTETPajioB.
WurterpupoBanne paszioxxkeHueMm. HTerpupoBaHue METOIOM  3aMEHBI
nepeMeHHo. IHTerpupoBanue no 4acTsam.
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OrnpeneneHHbll HHTErpaj

OrnpeiesieHHBI UHTETPAl U €r0 MPUIIOKEHUSI.

[lonsiTve omnpeneneHHOro WHTErpaiga, ero reomerpuueckuil. CBoiicTBa
ONpEACICHHOTO HHTEerpaiia. TeopeMa o cpenHem 3HaueHuu. Teopema bappoy
nu ee cneacreue. Dopmyna Herorona-Jleiibnumna. I'eomerpuueckue
IIPUIIOKEHUS OIIPENEIEHHOTO NHTErpaa.
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HecoOcTBeHHBIN
WHTETpaT

HecoOcTBeHHBI HHTETpaT.

HecoOcTBeHHBIN MHTETpaI, ONIPEICIICHIE, BEIYMCICHHE.

HccnenoBanne cX0AMMOCTH HECOOCTBEHHBIX HHTETPAIOB IIEPBOTO H BTOPOTO
pona.
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KommiexkcHbie unciia

KommekcHble uncna.

Onpenenenre KOMIUIEKCHBIX yncen. AnreOpandeckast (popMa KOMILIEKCHOTO
yucna. TpuroHomerpudeckas ¢opma KOMIUIEKCHOrO uucina. JleiicTBus Han
KOMIIJICKCHBIMHU YU CJIaMHU.
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Jud.ypaBuenus 1
nopsiika

JuddepennunanbHble ypaBHEHHS IEPBOTO MOPAIKA U METO/Ibl UX PEIICHUS.

1. OcHOBHbIE TOHATUS TEOPUM OOBIKHOBEHHBIX U depeHIInaTbHBIX
ypaBHeHui. OO1iee u 4yacTHOe perieHue TudQepeHuaIbHOr0 ypaBHEHUS.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3agaun Komm.

2. YpaBHEHMS IEPBOTO MOPSIIKA:

- tudepeHanbHble YpaBHEHUS € Pa3AEISIOIUMUCS IEPEMEHHBIMU;

- 0IHOpOIHBIE MU epeHLInanbHble ypaBHEHNS U YPaBHEHUS, TPUBOISIINE K
HUM;

- TuHelHble AU pepeHnnanbHble ypaBHEHUS U ypaBHeHHe bepHyiuin.
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Jud.ypaBuenus 2
MOpsi/IKa U BBILIE

HuddepeHnnanbaple  ypaBHEHUS BBICHIMX MOPSIKOB, JIOMYCKAOIINE
IIOHUXCHUC HOpS[)IKa, U MCTOJbI UX peHIeHI/Ifl.

1. O6mue nousitTust 0 AU PepeHInaNbHIX YPaBHEHUSIX BTOPOTO TMOPSIIKA.
Sagaua Komm.

2. JluddepeHunanbHble YpaBHEHHS BBICIIUX MOPSIKOB, JOMYCKAIOIINE
MTOHMYKEHUE TTOPSIIKA.
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JImHeitnpie
HEOJHOPOJIHbBIE
nud.ypaBHeHUS 2
MOpsI/IKa C MOCTOSIHHBIMU

JIuneitnsle nu¢ dhepeHnuanbHble YpaBHEHUS BTOPOTO MOPSIKA.

Jluneiinsle nuddepeHuanbHble YpaBHEHHsSI BTOPOTO MOPsI/IKa, CBOMCTBA MX
pewennii. OxHOpOIHBIE TMHEHHBIE MU dhepeHIInalbHbIe YPaBHEHU I BTOPOTO
MOpsAKa C TOCTOSHHBIMH  KO3(QPUIMEHTaMU. XapaKTEepUCTUUYECKOE
ypaBHeHHe. CTpyKTypa 0oOIIero penieHus




koapurmenTamu

OJTHOPOJTHOTO M HEOHOPOAHOT0 AU(QepeHINaTIbHOTO YPAaBHEHHS BTOPOTO
nopsiika. JluHeliHoe HeomHOopomaHOe nuddepeHInaIbHOe ypaBHEHHE €
MOCTOSIHHBIMU KO3((UIIMEHTaMH M CIIEHUAIBbHOW NMpaBod yacThio. Merton
BapHaly IPOU3BOJIBHBIX OCTOSHHBIX.
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Panpr.

YuCIIOBbIE U CTENIEHHBIE PALBL.

1. YucnoBoil psif, €ro CXOAUMOCTh, CyMMa. 3HAKOIOJOKUTEIbHBIE PSIbL.
CgoiicTBa cxonmamuxcs psagoB. HeoOxoaumblii NpU3HAK CXOAMMOCTH.
JocTtarouHble MPU3HAKK CXOJUMOCTH PSAOB C IMOJIOKUTEIHHBIM YJICHAMU:
(mpu3Haku cpaBHeHHMs, mpu3Hak JlanamOepa, nHTerpanbHblil npusHak Komm).
2. 3HaKo4Yepeyonecs PAIBL. [Tpuznax Jle#iOHuma JUTSt
3HAKOYEPETYIOIUXCS pAI0B. AOCONIOTHAS U YCIOBHASI CXOJIUMOCTb.

3. Crenennsie psgel. Teopema Abens. UHTEpBanM CXOOUMOCTH CTEIIEHHOTO
psna, CBOMCTBA CYMMBI CTEIIEHHOIO psjga. TeopemMa O €IMHCTBEHHOCTH
pa3ioxeHus: QyHKIMH B CTEIEHHOM PSiIL.

4. Pager Teiinopa m Maknopena. Heobxoaumoe M J0CTaTOYHOE YCIIOBHE
cxogumoctu psiga Teinmopa k mopoxkaaromeid GpyHkmun. OCTaTOUHBIN YIeH
dopmyner  Teitmopa B  ¢opme Jlarpamxka. PasnokeHue OCHOBHBIX
3IIEMEHTapHBIX (YHKIHN B psif MakiopeHa.
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Crny4daiiable cOOBITHS

Crny4aiiabie COOBITHS.

1. OcHOBHBIE TOHATHS: CllydailHOe COOBITHE, BUIBI COOBITHIL. AnreOpa
coObITuii. Kinaccuueckoe onpezenenue BeposiTHOCTH. YacToTa U BEpPOSITHOCTh
nosiBiieHus coObITHs. ['eomeTpuueckoe onpeaeeHne BepOITHOCTH.

2. DneMeHTHl KOMOMHATOPUKHU: Pa3MEIICHNUs, IIEPECTAaHOBKH, COYCTAHUSI.

3. Teopema cinoxeHuss BEpOATHOCTEH. YCJIOBHasi BEPOSITHOCTb, TEOpeMa
YMHOKEHHS BEPOSITHOCTEH.

4. dopmyiia MOJIHOW BEpOSATHOCTH M (hopMyibl baiieca.

5. IloBropuble wucnsiTanus. @opmyna bepHymin. Acumnroruyeckue
dopmynel: Teopema Ilyaccona, JlokanbHas W HHTErpajbHash TEOPEMBI
Jlannaca.
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CayyaiiHple BeTUYMHbI

Crny4aifHble BETMYUHBI.

1. ITonsaTHE ciy4aliHON BEMUYUHBIL. J[UCKpETHBIE U HENTPEPBIBHBIE CIIyYaliHbIE
BeIMYUHBL. Pan  pacnpeneneHus ciydaliHOW — BenuuuHbl.  DyHKIUA
pacmpeneneHus — CllydaliHOW  BenuuuHbL.  [IMOTHOCTB  pacmpeneneHus
BEPOSITHOCTEH.

2. YucnoBble XapaKTEPUCTUKU CITy4alHON BEIUYUHBL.

3. Buasl pacmpeneneHuss  coydyallHBIX — BEJIMYMH:  OMHOMMAJIbHOE
pacmpeneneHue,  T€OMETPUYECKOE  pPACIpENEICHUE,  paclpeiciieHHe
ITyaccona, paBHOMEpPHOE pacHpeelICeHNe, MOKA3aTeIbHOE PacIpeleICHNUE,
HOpMAaJIbHOE pacmpeneneHue. Pacrpeznenenus, CBA3aHHbIE ¢ HOPMAaJIbHBIM
pacmpeaeIIeHuEM.

4. 3axoH 6osbnx umncen. [IpenenbHbIe TEOPEMBI.
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OIIEMEHTHI
MaTEMATHYECKON
CTATUCTUKH.

3aayu MaTeMaTH4EeCKON CTaTUCTUKH.

OcHOBHBIE  3aJa4M  MaTEeMaTU4YECKOM  CTaTUCTUKH.  ['eHepanbpHas
COBOKYNMHOCTb. BpiOopka. Bapuanuonusiii psin. BeiOopounast ¢yHkuus
pacnpeneneHus. Bri6opounsie YHUCIIOBBIE XapaKTEPUCTUKH.
I'pynnupoBanHblii  BapuanMoOHHBIM psax. [ucrorpamma. IHHTepBanbHBIE
OLICHKH. JloBEepUTENbHBI WHTEpBal I MAaTeMaTH4YECKOIO OKHJIAHUS.
IIpoBepka CTaTUCTUYECKUX THUIIOTES.

5.2. IlpakTyeckne 3aHATUS B CECCUIO

No

/o

Haumenoanue paznena
Y TEMbI CEMHUHAPCKHUX
3AHATUU

HaumenoBaHue u COACPIKAHUC TPAKTUYCCKUX 3aHATUHI




Jluneiinas anreOpa

Pewrenne cucreM JTUHENHBIX YPABHEHUMN.
Pemenue cucrem merogom Kpamepa, ["aycca.

ABanuTnueckas
Tr€OMETPHS Ha IJIOCKOCTH

Pemenue 3a1a4d no aHAIUTUYECKON T€OMETPUHN HA IUIOCKOCTH.

CocraBieHue ypaBHEHUs TMpsAMol. B3aumHOe pacronokeHue MpsMbIX.
OrmpeneneHue THUNA KPUBOW BTOPOTrO TMOPSAKAa IO €€ YPAaBHEHHUIO U
MOCTPOEHUE Ha JIEKapTOBOM IUIOCKOCTU. Ilomck Todek mepeceyeHus
3aJJaHHBIX JTUHUM.

Bekropnas anrebpa u
aHAJIMTUYECKAs
reoMeTpus B
IPOCTPAHCTBE

Pemenue 3a1a4 no aHaIMTUYECKONW F€OMETPUH B IIPOCTPAHCTBE.
CocraBiieHne  ypaBHEHMSI IUIOCKOCTM M HOPAMOM IO
napameTpam/XapakTeprUCTUKAM:

[Tonck TOukM mepeceyeHUs] MPSAMBIX U IJIOCKOCTEH, MOUCK PACCTOSIHUS OT
TOUKHM JI0 IJIOCKOCTH WJIU IPSIMOM.

HU3BCCTHBIX

[TpousBoaHas GyHKUIUU U
€€ MPUIIOKEHHS

Brrunciienne npon3BOIHON U €€ NPHUIIOKEHHUS.

Brruucnenne npou3BOIHON ¢ MOMOIIBI0 TpaBuwil duddepeHInpoBaHus U
TaOJIHUIIBI IPOU3BOIAHOM.

Pemenue 3aga4 Ha NPUIIOKEHUS TTPOU3BOTHOM.

qDYHKLII/Iﬂ HECKOJIBKHNX
MNEPEMCHHBIX

[IpuitoskeHHs YaCTHBIX MPOU3BOIHBIX.

Pemenwue 3a1a4 Ha MPUMEHEHHUE YaCTHBIX MTPOU3BOTHBIX:

- IIOCTPOCHHE YpaBHCHHMHM KacaTeJIbHOM IUIOCKOCTH M HOPMalIH K
MTOBEPXHOCTH;

- MIOMCK IIPOM3BOIHOM 110 HAIIPABJICHUIO U IPaJMeHTa () YHKIUH;

- TIOMCK HAWOOJIBIIIETO W HAWMEHBIIET0 3HAYCHUS (PYHKIMH B 3aJaHHOU
obOnacTH.

Heonpenenennsiit
UHTErpa

MeToas! BEIYMCIIEHHS HEONIPEAEICHHOTO HHTETpaIa.

MeTo bl UHTEIPUPOBAHHUSA:

- 3aME€HAa [IEPEMEHHOM;

- UHTETPUPOBAHUE 110 YaCTSIM;

- HHTETPUPOBAHHUE IPOOHO-PAIIMOHATIFHBIX alreOpandecKiX BhIPaKECHHIH;

- HUHTETPUPOBAHHWE  HEKOTOPBIX  MPPALMOHAIBHBIX  alreOpandeckux
BBIPA)KCHUI;

- UHTETPUPOBAHUE TPUTOHOMETPUYECKUX BBIPAKEHUM.
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OrnpeiesieHHbINH HHTETPa

I'eomeTprueckue npusoKeHus onpeaeaEHHOr0 HHTerpata
I'eomeTprueckue NpuIoKeHUs ONPEAEIEHHOTO HHTErpaa:
- IJIOLIAb 3aMKHYTON (QUTYPBI;

- 00bEM Tea BpaleHHUs.
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Jud.ypaBuenus 1
nopsiika

Meroas! pellieHHs YpaBHEHHN [IEPBOTO MOPsIKa.

Mertoasl pemeHus 1 ypaBHEHUM IEPBOTO NOPsJIKa:

- T depeHIaIbHbIe YpaBHEHUS € Pa3IeIOIUMUICS IEPEMEHHBIMH;

- OAHOPOJHBIE AU(depeHIInaTbHbIE YPABHEHUS U YPaBHEHUS, IPUBOASIINE K
HUM;

- TuHelHble AU pepeHnnanbHble ypaBHEHUS U ypaBHeHHE bepHyiuin.
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Jud.ypaBHeHus 2
MOPSI/IKA U BBIIIE

Metonpl pewmeHust nuddepeHuanbHbBIX ypaBHEHUN BBICHIMX TOPSAKOB,
JIOTIYCKAIOLIUE IOHMKEHNUE MTOPSAIKA.
JuddepeHunanbaple  ypaBHEHUS
MIOH)KEHUE TIOpAIKA!

- mpocTeiiee nud. ypaBHEeHHE N-TIOPSIKA;

- YpaBHEHHE, COJEPIKAILIEE TOJIBKO apryMEHT U ABE CTapIlNE IPOU3BOIHBIE;
- YpaBHEHHUE, HE cojiepKalllee apryMeHTa.

BBICIIUX MOPAIKOB, JOMYCKAIOUINE
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JIlmHeitnpie
HEOJHOPOJIHbIE
nud.ypaBHeHUS 2
MopsiZiKa C

Metonpl  pelieHusT JMHEWHOTO  HEOJHOPOIHOE
ypaBHEHHUS C OCTOSSHHBIMU KO3 (QUIIEHTAMH.
OpHopoaHbie MMHENHbIE Tud depeHIaTbHble YpaBHEHUS BTOPOTO MOpsiIKa C
MOCTOSIHHBIMU KO punimeHTamMu. XapakTepucTuIecKoe

g depeHIHaTBEHOTO




ypaBHEHHE.

CrpykTypa  oOwero  pemeHuss OAHOPOJAHOTO U HEOAHOPOIHOTO
TuQepeHIaIbHOr0 YPaBHEHUSI BTOPOTO MOPSIKA.
TOCTOAHHBIMHU Mertonbl  pemieHuss JUHEMHOro HeoJHOpogHoe auddepeHInanIbHOro
KodppuumeHTaMH YpaBHEHHS C TIOCTOSSHHBIMU KO3 (pUIIeHTaMu:
- CO CIeMaIbHOMN NPAaBOW YaCThIO;
- METOJ1 BapHalluM IIPOU3BOJILHBIX IIOCTOSIHHBIX.
YucnoBble U CTENIEHHBIE PSAABL. PELICHHUE 3a1a4.
Yucnossle PAIBL Jlocrarounsie [IpU3HAKU CXOIMMOCTH
18 Psanel. 3HAKOIIOJIOKUTEIBHBIX PANOB. CXOAUMOCTb 3HAKOIIEPEMEHHBIX PSAIOB.
Paznoxenne ¢pyHKunu B cTeneHHOH psia. MHTepBasl CXOIMMOCTH CTENIEHHOTO
pszna.
[ToctpoeHue ciay4aiiHOro COOBITHSL 4Yepe3 JJIeMEHTAapHble COOBITUS U
BBIUMCJIEHUE €r0 BEPOSTHOCTH.
Teopemsl CI0KEHNSI H YMHOKEHUS BEPOSTHOCTEN. Y CIIOBHAsI BEPOSITHOCTD.
19 | Cayuaiinsie coObiTus  |PopMyra mosnHoH BepoaTHOCTH U GopMyisl baiieca.
[ToropHsbIe ucnbiTanus. @opmyna bepHymu. AcumnroTuyeckue GopMyIbl.
JluckpeTHas 1 HelpepbIBHAS CllydaiiHas BEJIMYHMHA.
20 | Cnyuaiinbie Benuuunabl |[IMCKpETHas W HENpEphIBHAsA —CllydaiiHas BeamuuHa. KX 4uciooBbie

XapakTepucTUKU. OCHOBHBIE pacpe/iesICHuUS.

5.3. IlpakTruyeckue 3aHsATUS

HaumeHnoBanue pasaciia

Ne N
azn| @ TEMBI IPAKTUYECKUX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
P 3aHSITHUN
. Pemenue cucrem IMHENHBIX YPaBHEHUM.
1 Jluneiinas anreOpa
Pewmenue cucrem meronom Kpamepa, meronom ["aycca.
Pemenue 3a1ay 1o aHaATMTUYECKON T€OMETPUHU Ha TIOCKOCTH.
CocraBrnieHue ypaBHEHUS MpsMoi. B3aumHOE pacmoyioeHue MPsSMBbIX.
AHanmuTaueckas o
2 OnpezneneHre TUNA KPUBOW BTOPOro TMOpSAKAa IO €€ YPaBHEHHIO U
reoMeTpus Ha IUIOCKOCTH .
IIOCTPOEHNE Ha JIeKapTOBOM INIOCKOCTH. Ilomck Towyek mnepeceueHus
3a/IaHHBIX JIMHU.
Pewienue 3aiad o aHaIMTUYECKON FTEOMETPUHN B IIPOCTPAHCTBE.
CocraBrneHne ypaBHEHUS IJIOCKOCTH:
- C U3BECTHBIM BEKTOPOM HOPMAJIHU U ITPOXOIALLIEH Yyepe3 3aJaHHYI0 TOUKY;
- cozieprkaiei B cebe Be 3aJJaHHbIE TIPSIMBIE;
- IEPIIEHIUKYJISIPHOU IBYM IIIIOCKOCTSIM;
- IEPIEHANKYJIIPHOM WU ITapaJUIEIbHO WU 110 33IaHHBIM YIJIOM U3BECTHON
Bekropnas anrebpa u PHICHIMIYIAD . P A s -
MJIOCKOCTH WJIK MTPSIMOA.
aHaJIUTUYeCKas .
3 CocraBieHre ypaBHEHUS IPSIMOM:
T€OMETpHS B .
- IPOXO/IALIEH Yepe3 3aJaHHYI0 TOUKY B 3a/IaHHOM HAaIpPaBIICHUU;
MPOCTPAHCTBE POXOLAI p JAHHYIO y . o p ’
- SIBJISIFOLLYIOCS] [TIEPECEYEHUEM JBYX IIJIOCKOCTEM;
- NEPIEHANKYJIIPHOMN UITU MapaIebHO UITU MO/ 33/IaHHBIM YTJIOM U3BECTHOM
IIJIOCKOCTH WJIN ITPSIMOM.
ITorck TOYKM mepeceyeHust MPSAMBIX U TIIOCKOCTEN, pacCTOSAHUS OT TOYKH 110
IIJIOCKOCTH WJIN ITPSIMOM.
DOyHKIUSA OJHON Brruucnenue npenena GyHKINAN.
4 |nepemenHol, ee mpeaen u|MeTOIbI PaCKPBITHS HEONPEAETICHHOCTEN, BOSHUKAIOIINX MPU BBIYUCICHHH
HENPEPLIBHOCTD HpCICIIOB.
TpousBoaHas GYHKLMH 1 Brruncnenue npon3BoaHON QYHKIIHH.
5
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Brruncnenue npous3BoIHOM ¢ MOMOLIBIO TPaBHIl AUPHEPEHINPOBAHUS U




TaOJIHIIBI IPOU3BOIAHOM.
Pemenue 3aga4 Ha NpUIIOKEHHUS TPOU3BOTHOM.

O YHKIUSA HECKOIBKHUX
TIEPEMEHHBIX

Brrunciienne 4aCTHBIX IPOU3BOIHBIX
Borluncnenne dYacTHbIX NPOM3BOAHBIX U auddepeHnmanoB QyHKUUN
HECKOJIbKUX IIEPEMEHHBIX.
Pemrenne 3a1ay Ha IpUMEHEHUE YACTHBIX IPOU3BOIHBIX:

IIOCTPOEHHUE YPaBHEHUM KacaTEJIbHOM IUIOCKOCTM W HOPMalIM K
ITOBEPXHOCTH;
- MIOMCK TIPOU3BOTHOM IO HAIIPABJICHUIO U TPaJMeHTa (DYHKIUY;
- TOUCK HAuOOJIPIIETO M HAWMEHBIIETO0 3HA4YeHUA (PYHKIHMHU B 3aJaHHOU
o0macTH.

Heonpenenennsriit
UHTETpa

MeToas! BEIYMCIICHHS HEONIPEAEICHHOTO HHTETpaa.

MeTobl HHTEIrpUPOBAHHUS:

- 3aME€HAa [IEPEMEHHOM;

- HHTETPUPOBAHME 110 YaCTSIM;

- HHTETPUPOBAHUE IPOOHO-PAIMOHATIBHBIX aIreOpanyecKiX BhIPaKECHHIA;

- HUHTETPUPOBAHHWE  HEKOTOPBIX  MPPALUOHAIBHBIX  alreOpandeckux
BBIPAKCHU;

- UHTEIPUPOBAHUE TPUTOHOMETPUUYECKUX BBIPAKEHUU.
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OrnipesiesieHHbIA UHTETPa

Brrunciienne onpeneieHHOro HHTErpaia u €ro NpHUIOKEeHUS.

Brruucnenue onpeaeneHHoro uHTerpaia mo ¢gopmyine Hetotona- JleiioHuma.
['eomeTpuueckue npunoKeHus ONPEAEIEHHOIO HHTErPAJIA - BBIYUCICHUE:

- TUTIOIIA/IA 3aMKHYTOH (PUTYPBI;

- JUIMHBI IyTH KPUBOW;

- o0ObeMa Tea BpallleHus,

- TIoIaAu OOKOBOM MOBEPXHOCTH TeJIa BpaIICHUSI.

11

HecoOcTBeHHBIN
HUHTETpaT

Brruucnenune HecodctBeHHOro uHTEerpaia 1 u 2 poaa.
Brruuciienue HecOOCTBEHHOTO MHTETPajia, UMEHOIIETO
- TOYKY pa3pbIBa Ha IIPOMEXYTKE HHTETPUPOBAHNA,

- OECKOHEUHBII MPOMEKYTOK HHTETPUPOBAHUS.

13

Jud.ypaBuenus 1
nopsiika

Mertoab! pemieHus 1ud.ypaBHEHUH IepBOro NOPsIKaA.

Meroas! pemeHns 11 ypaBHEHUN IEPBOTO NOPsIIKa:

- uddepeHIaIbHbIe YPaBHEHUS ¢ Pa3IeIIOMUMUICS IEPEMEHHBIMH;

- OIHOPOJHBIE AU(depeHIInaIbHbIe YPaBHEHUS U YPABHEHMS, IPUBOASIINE K
HUM;

- TuHelHble AU pepeHnnanbHble ypaBHEHUS U ypaBHeHHE bepHyiuin.

14

Jud.ypaBHenus 2
MOpsi/IKa U BBILIE

JuddepenunanbHbie BBICIINX
MIOHM)KEHUE TIOPSAKa.
JuddepenunanbHbie
MIOHM)KEHUE TIOPSIKA!
- mpocTeiiee nud. ypaBHEHHE N-TIOPSIKA;

- YpaBHEHHE, COJEPIKAILIEE TOJIBKO apryMEHT U ABE CTapINE IPOU3BOJHBIE;
- YpaBHEHHUE, HE cojiepKalllee apryMeHTa.

ypaBHEHUS HOPSIIKOB,  JOIYCKAIOIUe

YPAaBHEHUS BBICHIMX MOPSAIAKOB, JOIYCKArolue

15

JIuneitnbie
HEOJIHOPOIHbBIE
nud.ypaBHEHUS 2
MOPSIKA C TIOCTOSTHHBIMU
kodpurmentamu

JluneltHOe OHOPOHOE U HEOTHOPOHOE MU PepeHITnaTbHbIC YPaBHEHUS C
MOCTOSIHHBIMU K03 punimenramu.

OpHopoaHbie THHENHbIe TuddepeHIranbHble YpaBHEHUS BTOPOTO MOpsiIKa ¢
MOCTOSIHHBIMU K03(ppunimeHTamMu. XapakTeprucTHIecKoe ypaBHEHHE.
Ctpykrypa  00miero  pemieHuss OJHOPOJAHOTO U HEOJHOPOAHOIO
i QepeHIMaTbHOr0 YpaBHEHUSI BTOPOTO MOPSIKA.
Metonpl  pelieHusT JMHEWHOTO  HEOJHOPOIHOE
YpaBHEHHUS C MIOCTOSSHHBIMH KO3 UIIMEHTaAMHU:

g depeHIHaTBEHOTO




- CO CIIEIMAJIbHOM MPAaBOW YaCThIO;
- METOJ1 BapHallul MPOU3BOJIbHBIX TOCTOSTHHBIX.

CX0IMMOCTb YHCIIOBBIX PSJIOB, Pa3iiokeHHE (DYHKIMH B CTETIEHHOU A,

18 p Yucnossie pAOBL Hocrarounsie IIPU3HAKU CXOAUMOCTH
SJIBI.
A 3HAKOIOJIOKHUTEIBHBIX PA10B. CXOJUMOCTh 3HAaKOIIEPEMEHHBIX PSI0B.
PaznoxeHne GyHKIUU B CTEIEHHOM Pzl
Beruucnenue BeposATHOCTH CIy4ailHOTO COOBITHS.
OneMeHThl KOMOMHATOPUKH: pa3MeIleHH s, IePECTaHOBKH, COUCTaHMUS.
BeposTHOCTB City4aitHOTO COOBITHSI.
. TeopeMsl CII0KEHUS U YMHOKEHHS BEPOATHOCTEH. Y CIIOBHAS BEPOSATHOCTb.
19 | Cnyuaiinbie coObITHA . N
dopmyiia oaHOH BeposaTHOCTH U hopMyisl baiieca.
[ToBropHBbIe UcnbITanus. Popmyna bepHymmu. AcumnroTuyeckue GOpMyIbl.
JluckpeTHas 1 HenpepbIBHAA Clly4aiiHas BEJIUYHHA.
20 | Cayuaiineie Bennuunbl |[lUCKpeTHass ¥ HempepbiBHas —Clly4aidHas BeaM4yuHa. VX  4uciioBbie
XapakTepucTUKU. OCHOBHBIE paclpeeiICHuUs.
O0paboTKa CTaTUCTUYECKUX JTAaHHBIX.
5 [lepBuuHas craTucTHueckas o00pabOTKa HKCHEPUMEHTAIbHBIX JIAHHBIX.
JIEMEHTBI
. HaxoxneHne YnCIIOBbIX XapaKTEPUCTUK. AHAIU3 MTOJIyYEHHBIX PE3YJIbTaTOB.
21 MaTeMaTU4eCcKOn
Onenka cooTBeTCTBUA 3aKkoHa pacnpexaeneHus. Kpurtepunm cornacus
CTaTUCTUKH.

[Tupcona, KommoropoBa. ToueuHble OLEHKH MapaMeTpOB paclpeieseHusl.
WHTepBanpHbIC OLIEHKU TApaMETPOB pacipeiesiCHuUs.

5.4. CamocrosiTenpHasi paboTa o

OyJaromuxcs

Ne | HanmeHoBanue paznena .
ConeprkaHue caMOCTOSATEIILHOU PabOTEI
pa3x| JAMCLUIUIMHBI U TEMBI
[evictBus Ha MaTpunaMy. Perenne cucrteM JIMHENHBIX YPaBHEHUM.
. JenicTBrg HaxQ MaTpULlaMU, BBIYMCIIEHUE OINPEACIIUTENS MAaTPULbI, PEILICHUE
1 Jluneiinas anrebpa CUCTEM JIMHEHHBIX ypaBHEHUI C MOMOIIbIO OOpPAaTHON MaTpHUIbl, METOJIOM
Kpawmepa, metogom ["aycca.
Pemenue 3a1a4 aHaIMTUYECKOW IT€OMETPUM HA INIOCKOCTH.
W3yuenue TeMsl, penieHue 3aaay:
- [lonck paccTosiHUAS MEXKY IBYMsI TOYKAMH.
- OmpeneneHne B3aUMHOTO pacHojioKeHUs MNpsmbIx. [louck yrma mexay
2 AHanutnueckas IPSIMBIMHU.
reOMEeTpHs Ha MIIOCKOCTH |- Cocrasnenue YpaBHEHUS IpsAMOM 1o ee W3BECTHBIM
napameTpam/XapakTepUCTUKAM.
- OmpeneneHre TuUna KpUBOW BTOPOro MOpAIKAa IO €€ YPABHEHHIO H
IIOCTPOEHUE Ha JEKAPTOBOM IIOCKOCTH.
- [Tonck Touyek nepecedeHus 3a1aHHbIX JINHAN.
Pemenne 3amady BEKTOpHON anreOpbl M aHATUTUYECKOW TE€OMETPUU B
IIPOCTPAHCTBE.
N3ydenune TeMsbl, perieHre 3aaay:
JleiicTBus Haa BEKTOpaMu (CIOXKEHHE, YMHOKEHHE Ha UUCIO, CKAJISPHOE U
BekTopHas anrebpa i |BEKTOPHOE IIPOU3BENIEHUS ), ONIpe/IeJICHHE YIla MEX/1y BEKTOpaMH, IpoBepKa
AHATHTHYCCKAS YCJIOBHS OPTOTOHAJIbHOCTH, KOMIUIAHAPHOCTH, KOJZIMHEAPHOCTH BEKTOPOB.
3 TeOMeTpHS B CocraBneHne ypaBHEHUS IIJIOCKOCTH: §
MpOCTpaHCTBE - C U3BECTHBIM BEKTOPOM HOPMAJIH U IPOXOIALIEH Yepe3 3aJaHHYI0 TOUKY;

- cozieprkaiei B cebe Be 3aJaHHbIE TIPSIMBIE;
- IEPIEHAUKYISIPHOM JIBYM TIIOCKOCTSIM;




- IEPIEHANKYJIIPHON WY MapauIeNIbHO WIIN 110 3aJaHHBIM YITIOM U3BECTHOU
TJTOCKOCTH WJIH MPSIMOM.

CocraBieHne ypaBHEHUS IPSIMOM:

- IPOXOIAIIEH Yepe3 3aJaHHYI0 TOUKY B 3a/IJaHHOM HAIPaBIICHUY;

- SIBJIAIOILYIOCS IIEPECEUEHUEM JIBYX IIOCKOCTEM;

- IEPIEHANKYJISIPHOM WM NapajulesIbHO WK O] 3a1aHHBIM YIJIOM U3BECTHOU
IIJIOCKOCTH WJIH IIPSIMOM.

[Touck TOUKM nepecedeHus NPSIMBIX U IUIOCKOCTEN, paCCTOSIHUS OT TOYKHU 10
IIJIOCKOCTH WJIH MPSIMOM.

DyHKIUA OJJHON

IIEPEMEHHOM, €€ Npeae U|_

HCIIPCPBIBHOCTDH

Brruncnenue npegena QyHKIHH.
W3yuenue TeMbl, pelieHue 3a/1a4:
BBIUKCIICHUE TIpenena (pyHKIuu,
HEOIPEICIICHHOCTEH.

UCIIONIB3YSl METOAbl PaCKpBITUS

[TpousBoaHast GyHKINU U
€€ MPUIIOKEHHS

Beruuciienue npou3BoAHOM U pelleHre 3a1a4 Ha IPUMEHEHHEe IPOU3BOIHOM.
N3yuenune TeMsl, perieHue 3aaau:

Bbruuciienne npous3BOJHON € MOMOILBIO INpaBuil JU(QPepeHIUpOBaHUS U
TaOJIUIIBI TIPOU3BOTHOM.

Pemienue 3a1a4 Ha NPUIIOKEHHSI TPOU3BOIHOM:

- YPaBHEHHUE KacaTeJIbHOM K 3aIaHHON KPUBOI;

- IOMCK 3KCTPEMYMOB (DYHKLIUY;

- HccieloBaHue (PYHKIMM U TIOCTPOECHUE €€ rpaduka.

qDYHKLII/Iﬂ HECKOJBKHNX
MNEPEMCHHBIX

qaCTHBIe HpOI/I3BO[[HI>Ie Hn ux HpI/IHO)KCHI/IH.

M3yuenne MmarepwajoB, peIIeHHEe 3aAad Ha [PUMEHCHHE
HpOI/I?;BOI[HLIXI
- IOCTpOEHHE
MMOBEPXHOCTH;
- MOMCK MMPOU3BOIHOM 10 HAIIPABJICHUIO U TPaIucHTa (HYHKIINH;

- TOWCK HauOOJBIIEro M HAMMEHBIIETO 3HA4YCeHUS (YHKIMU B 3aJaHHON
00acTH.

YaCTHBIX

ypaBHCHI/Iﬁ KacaTeJIbHOM INTJOCKOCTH H HOpMAJIX K

Heonpenenennsrit
MHTErpal

HeonpeneneHHbIi HHTErpai U METObI HHTETPUPOBAHMS.

N3yuyenue Marepuana, OCBOEHHUE METOI0B HHTETPUPOBAHMS:

- 3aME€Ha [IEPEMEHHOM;

- UHTETPUPOBAHUE 10 YaCTSIM;

- UHTETPUPOBAaHUE JPOOHO-PALIMOHATIBHBIX AJIreOpanuyecKuX BbIpaKEHUI;

- HHTETPUPOBAHHE  HEKOTOPBIX  MPPALMOHAIBHBIX  alreOpandeckux
BBIPAKCHUI;

- UHTETPUPOBAHUE TPUTOHOMETPUYECKUX BBIPAKEHUM.

10

OmnpeneneHHbli HHTErpai

OmnpeneneHHbI HHTETPAT U €T0 MPUIIOKEHHS.

N3yuenune marepuana, OCBOEHHE BBIYMCICHHS ONPEIEICHHOIO HHTErpaia 1o
dbopmyne Hetotona-Jleitbauma u

Te€OMETPHUECKUX MPUIIOKEHUHN OTpeIeIEHHOI0 HHTerpaa:

- IJIOLIAb 3aMKHYTON (QUTYPBI;

- JUIMHA JTyTH KPUBOIi;

- 00beM Tella BpallleHus;

- IUIOIIAb OOKOBOM MOBEPXHOCTH TeJla BPaIIEHUS.

11

HecoOcTBeHHBIN
WHTETpal

Brruncnenne HecoOCTBEHHOT'O HHTETpaa.
Beruuciienne HeCOOCTBEHHOTO UHTETpajia, MMEIOIEro
- TOUKY pa3pbIBa Ha MPOMEKYTKE HHTETPUPOBAHMUS;

- OECKOHEYHBIH MPOMEKYTOK MHTETPUPOBAHHUSL.

12

KommiekcHble uncia

KommnekcHble uncna.

Onpenenenre KOMIUIEKCHBIX uncen. AnreOpandeckasi popMa KOMILIEKCHOTO
yucna. TpuroHomerpudeckas ¢opma KOMIUIEKCHOTO uucina. JleiicTBus Han
KOMIIJIEKCHBIMHU YU CJIaMU.




Hud.ypaBHenus 1

Juddepenunanbabie ypaBHEeHHS | MOPSAIKA U METOABI UX PEIICHUS.
N3yuenne marepuana ¥ OCBOEHUE METOAOB PELICHUsS YPAaBHEHHUU MEPBOTO
MopsAJIKa:

13 - i depeHanbHbIe YpaBHEHUS C Pa3ACISIOMUMUCS EPEMEHHBIMU;
fopstka - OAHOPOIHBIC AU depeHIINATBHBIC YPABHEHUS U YPAaBHEHU S, PUBOISIINE K
HUM,;
- nuHelHbIe TudepeHnanbHbIe YPaBHEHNS U YpaBHeHHUE bepHyim.
Huddepenunanbable  ypaBHEHUS BBICHIMX MOPSAIKOB, JIOMYCKAaIOIIKE
MMOHMKEHUE TIOPsIJIKA.
W3ydyenue marepuana ¥ OCBOEHHE METOAOB pelleHus auddepeHnnanbHbie
ypaBHEHUS BBICIINX MOPSAKOB, AOMYCKAIOIINE MTOHUKEHUE MOPSIIKA:
14 Jlng.ypasuenms 2 - npocreiiiee qud. ypaBHEHHE N-TIOPSAKA;
MOPSIAKA U BBIIIIE .
- YpaBHEHHUE, COJIepXkKaIlee TOJIbKO apryMEHT U JBE CTapllre MPOU3BOIHBIC;
- YpaBHEHHUE, HE COJIepHKaIIee apryMeHTa.
JluHeWHBIE OHOPOAHBIC W HEOAHOPOIHBIC nuddepeHnatbHble ypaBHEHUS
BTOPOT'O MOPSAKA C MOCTOSHHBIME K03 puiinenTamu.
OnHOpoaHBIC THHEWHBIC MU (epeHINATLHBIC YPAaBHEHUS BTOPOTO IMOPSIIKA C
Jluneiinpie MOCTOSIHHBIMU KO3 hULineHTaMu. XapakTepUCTUIECKOE YpaBHEHUE.
HEOJAHOPO/IHbIE Crpykrypa  o0miero pemeHuss OJHOPOJAHOIO U HEOAHOPOIHOIO
15 mud.ypaBHEHUS 2 nuddepeHInaTbHOTO YPaBHEHNUS BTOPOTO MOPSAKA.
HOpPSJIKA C TIOCTOSIHHBIMU [METOABI  PElICHUsT JIMHEHHOrO  HEOJHOpoAHoe  audepeHInanIbHOTO
KodphurmeHTaMu yYpaBHEHUS C TIOCTOSIHHBIMU KO3 PUIIMCHTAMHU:
- CO CIeNMaJbHOU MPABOM YACTHIO;
- METOJ] Bapualuu IPOU3BOJIbHBIX TOCTOSHHBIX.
Yucnosele u cTeneHHble psiabl. Pemenue 3amay.
OcBoeHue Marepuana, peueHue 3a1ad.
18 Uucnosbie PAIBL. Jocratounsie MIPU3HAKU CXOJIMMOCTH
Panpt. 3HAKOMOJIOKHUTENbHBIX psAI0B. CXOAMMOCTh 3HAKONIEPEMEHHBIX PSAIOB.
Crenennble psanpl. VIHTEpBan CXOAMMOCTH CTeneHHOro psna. PasnokeHue
(GYHKIIUU B CTETIEHHOM psI.
Pemenne 3amau Ha MOCTpOEHUE CIYYAHOTO COOBITHS U BBIYUCIICHHE €0
BEPOSITHOCTH.
N3ydenue marepuania, OCBOCHHE MMOCTPOCHHS COOBITHS Yepe3 dIeMEeHTapHbIe
COOBITHUS U BEIYHCIICHUE €TO BEPOSTHOCTH.
DneMeHThl KOMOMHATOPUKH: pa3MEelIeHHs, IePeCTaHOBKH, COUCTaHUSI.
19 Crnyuaitnbie coObiTust  |BeposTHOCTH ci1y4ailHOro coOBbITHSL.
TeopeMsl CII0KEHUSI 1 YMHOKEHUS BEPOATHOCTEN. Y CIIOBHASI BEPOATHOCTb.
®dopmya noaHoU BepoaTHOCTH U (popmMyiibl baiieca.
[ToBTOpHBIE UcnbITaHusA. Dopmyna bepuynnu. AcumnroTuueckue GOpMyIIbL.
Pemrenue 3amay Ha MOCTPOEHUE CIyYalHOW BEIMYMHBI M BBIYMCICHHE UX
YUCJIOBBIX XapaKTEPUCTHUK.
20 | Cnyuaitabie Benmuunnbl (M3ydeHne marepuana, OCBOCHHME OINPENEIECHUS CIy4alHOW BEIUYUHBI 110
3ajiaye, MOCTPOCHHE 3aKOHA pacrpeleieHus, (YHKIUHU paclpelesieHus U
MJIOTHOCTH, BBIYMCIIEHUE YUCIIOBBIE XapaKTEPUCTUKHU.
D1EeMEHTEI O0paboTka CTATUCTHYECKUX TaHHBIX.
21 MaTeMaTU4YECKON N3yuenune marepuana.
CTATUCTHUKH. OO0paboTka CTATUCTHUECKUX JNaHHBIX WHAUBHUIYAILHOTO 3aaHUS.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)
1. PaGouas mporpamma 1o MaTeMaTuke.

2. Meronuyeckue YyKa3aHUS 1O TMOATOTOBKE K CEMHUHAPCKUM 3aHATUSAM W 10 OpraHu3aluu
CaMOCTOSITENTbHOM paboThl 00Y4aIOIIKUXCS 0 MAaTeMaTHKe:

-Kapamsin A.A., IlpoxodpreBa C.U. Ananutuyeckas reoMeTpus Ha IUIOCKOCTH. YueOHOe mocoOue.
CIIor'ACY, 2012 r.

-Kapakasesin C.A, ConoseBa O.B. Ilpenen u HenmpepbIBHOCTh PYHKIIMHA OJJHOTO apryMeHTa. Yd4eOHoe
nocobue. CIToI'ACY, 2013r.

-Kapakaszpsin C.A., ConoBbéBa O.B, Ilak D.E. [luddepenunansnoe ucyucieHne (GyHKIUA OTHOU
nepeMeHHoil. Yue6Hoe nmocobue. CII6I'ACY, 2015 r.

-UBouknna H.M., Kneb6anoB JI.b., Mopo3oBa JI. E. ®yHKIIMN HECKOJIBKHX apryMEHTOB. Y4eOHOE
mocobue. CIToI'ACY, 2000 r.

-CmupnoBa B.b., Mopo3zosa JI.E., Heonpenenennsrit uarerpain. YueoHoe nocooue. CIIOI'ACY, 2010

-Mopozosa JI. E., CmupnoBa B. b. Onpenenennsiii unterpan. Yue6Hoe nocobue. CIIGIACY, 2011r.
-CmupaoBa B.b., Mopo3osa JL.E., luddepennmansusie ypaBuenus, Yuebnoe mocobue. CIIOI'ACY,
2011 r.

3. IlepeueHb BONPOCOB IPOMEKYTOUHOM aTTECTALIUH.

4. Meroauueckoe obecriedeHue AUCIHUILIMHBI B Cpelie TUCTaHIIMOHHOTO 00yueHus Moodle:
https://moodle.spbgasu.ru/course/view.php?id=4021

[IporpamMmmoil TUCHMIUIMHBI MPETYCMOTPEHO MPOBEJACHUE JICKIIMOHHBIX 3aHATUM, HA KOTOPBIX AACTCS
OCHOBHOM CHCTEMaTHU3WPOBAHHBIN MaTepual, W MPAKTHUYECKUX 3aHATUH, MPEIroarariluX 3aKperieHue
M3y4EHHOTO MaTepuaia u GOpMHUPOBAHUE Y OOYHAOIINXCSI HEOOXOAMMBIX 3HAHUM, YMEHUM U HaBBIKOB. Kpome
TOTO, BXKHEHIIMM ATAaoOM H3y4YEHUS IUCHUIUIMHBI SBISETCS CAMOCTOSATENIbHAas paboTa OOyYaromMXcs C
HCII0JIb30BaHUEM BCEX CPEACTB M BO3MOKHOCTEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHM.

B 06vem camocTosITeNnsHOM pabOThI MO TUCIUIUIMHE BKIIFOUAETCS CIEAYIOIIEE:

- U3yYEHUE TEOPETUUECKUX BOIPOCOB MO BCEM T€MaM JTUCIHUIUIMHBL;

- MIOJArOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

- MOJTOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIE€BAEMOCTH CTYACHTOB.

3aJ10roM YCIIEIIHOTO OCBOGHHUS 3TON JUCLUIUIMHBI ABJSETCA 00s3aTelbHOE MOCEIEHNE JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUH, TaK KaK IMPOIYCK OJHOTo (TeM OoJsiee, HECKOJBKHMX) 3aHATHH MOXKET OCIOKHUTH
OCBOEHHME pa3zieNoB Kypca. Ha mpakTrueckux 3aHATHAX JAeTCs MaTepHall, 3JI0KEHHBIM Ha JIEKIUAX B paMKax
BBITIOJIHEHUS TIPAKTUUYECKUX 3a/laHnii. B camocTosaTensHON paboTe BaXKHOE 3HAUCHHE UMEET PEIICHUE TECTOB B
cpene AUCTaHIMOHHOro o0yueHus Moodle.

[Ipuctynas Kk M3y4eHHUIO AUCIUIUIMHBI, HEOOXOAUMO B TIEPBYIO OUepeabh O3HAKOMUTHCS COACpPKaHUEM
PIT/I, a Takke METOINWYECKUMH YKa3aHHUSIMH TIO0 OpPTraHU3allUd CAMOCTOATEIHHOW pabOThI M MOATOTOBKH K
MPAKTUYECKUM 3aHSITHSIM.

[Tpy MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM U B paMKax CaMOCTOSTENIbHON pabOTHI MO H3yYCHHIO
JTUCITUTITUHBI 00y4JaomMCcst HEOOX0IMMO:

* TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA HA JICKIUMOHHOM 3aHATUM MaTepHUall U JIOMOJHUTH €r0 C Y4eTOM
PEKOMEHIOBaHHOM 1O IAaHHOW TEME JINTEPATYPHI;

* OpPU CAMOCTOSITEIbHOM H3YYEHUM TEOPETUYECKOW TEMBbI CHEIaThb KOHCIIEKT, HCIOIb3Ys
pekomenioBannHbie B PI1J] ncrounukuy;

* BBIOJHUTh MPAKTUYECKUE 3aJaHUS B pPaMKax HU3y4aeMOW TEMbl, PEIIUTh TECThl B Cpele
JIMCTaHIIMOHHOTO 00y4yeHus Moodle;

* OTBETHTH Ha KOHTPOJIBHBIE BOIIPOCHI IO TEME, UCTIONB3Ys MaTepuansl @POC, mubo rpymmnoBbie



WHIUBUAYAJIBHBIC 3a1aHUA, ITIOATOTOBJICHHBIC ITPCTIOAABATCIIEM
¢ [IOATOTOBHUTHLCA K HpOMC)KyTO‘-IHOI\/'I aTTeCTaluu.

7. OueHoYHbIe MATEPHUAJIbI JJsl NMPOBEACHUS] TEKYILIero KOHTPOJSI yCIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTalMy O0YYAKOIIMXCS 10 JUCIHUILINHE (MOLYJII0)
7.1. IlepeueHb KOMIETEHITUH C YKa3aHUEM ATAroB UX (OPMUPOBAHUS B IMPOIECCE OCBOCHUSI TUCIIMILIAHBI

KO,[[ 1 HAMMCHOBAHUC

No KoHTponupyembie pa3aeisbl TUCITUATITUHBI HHIMKATOPa KOHTPONHPYeMOii Bup onienouHoro
/1 (MoJtyist) cpencTBa
KOMIICTCHIINH
1 |Junciinas anre6pa VK-2.1, OIIK-1.6, OIIK-1.7, [3amanuss = KOHTpOJILHOU
OIIK-1.8, YK-2.4 paboTHI IO TEME
2 | Ananumieckas reomerpis Ha mwockocTH VK-2.1, OIIK-1.6, OIIK-1.7, [3amanuss = KOHTpOJILHOU
OIIK-1.8, YK-2.3, VK-2.4 [paGoTsI 110 TEME
3 Bektopnas anrebpa u  anamutwdeckas| YK-2.1, OIIK-1.6, OIIK-1.7, [3amanus  KOHTpOJIBHOM
TE€OMETPHUsI B IPOCTPAHCTBE OIIK-1.8, YK-2.3, YK-2.4  |paboTsl 0 TEME
4 dyHKIUS ogHOW mepeMeHHOH, ee mpenen u| YK-2.1, VK-2.3, OIIK-1.6, [3amanus  KOHTpOJIBHOU
HEIPEPBIBHOCTD OIIK-1.7, OIIK-1.8, YK-2.4 |paboTsl o TEME
5 |[TpomsBoHas §yHKIMH 1 ce MPHIOKCHUS VK-2.1, YK-2.3, OIIK-1.6, |3amaHusi  KOHTPOJBHOMI
OIlK-1.7, OTIK-1.8, YK-2.4 |paboThl 10 TeMe
6 |DyHKIs HECKOTBKIX TTEPEMEHHBIX VYK-2.1, YK-2.3, OIIK-1.6, |3amaHusi  KOHTPOJBHOMI
OI1K-1.7, OIIK-1.8, YK-2.4 |pabGoTsl 10 TeMe
7 |Wnas xoHTakTHas paboTa YK-2.1, VK-2.3, ¥K-2.4,
OIIK-1.6, OIIK-1.7, OIIK-1.8
8 |Dxsamen YK-2.1, YK-2.3, VK-2.4, |[Bompockl 1o Tteopuu u
OIIK-1.6, OIIK-1.7, OIIK-1.8 [3amauun
9 |Heonpeenenmsiii nurerpan VK-2.1, YK-2.3, OIIK-1.6, |3agaHust  KOHTPOJbHOM
OIIK-1.7, OTIK-1.8, YK-2.4 |paboThl IO TeMe
10 |Onpenencrsbiit arerpan YK-2.1, YK-2.3, OIIK-1.6, |3aganust  KOHTPOJBHOU
OI1K-1.7, OTIK-1.8, YK-2.4 |paboThl IO TeMe
11 |HecoGersennbiii nirerpan YK-2.1, YK-2.3, OIIK-1.6, |3aganwst  KOHTPOJBHOU
OI1K-1.7, OIIK-1.8, YK-2.4 |pabGoTsl 0 TEME
12 [KomrjiekcHbIE Yrciia YK-2.1, VK-2.3, OTIK-1.6, TECT
OIIK-1.7, OIIK-1.8, VK-2.4
13 |JTudy.ypassenns 1 nopsyxa YK-2.1, YK-2.3, OIIK-1.6, |3aganusi  KOHTPOJBHOU
) OI1K-1.7, OIIK-1.8, YK-2.4 |pabGoTsl 0 TEMe
14 |JTudy.ypasrerms 2 nopsxa u Bbie YK-2.1, YK-2.3, OIIK-1.6, |3aganwsi  KOHTPOJBHOU
) OIIK-1.7, OIIK-1.8, YK-2.4 |pabGoThl 0 TEME
15 Jluneitapie HeogHopoaable aud.ypaBuenus 2| VYK-2.1, YK-2.3, OIIK-1.6, |3amanusi  KOHTPOJBHOM
Hopsi/iKa ¢ MOCTOSSHHBIMU KO3()(hUITUEHTaMHU OIIK-1.7, OIIK-1.8, YK-2.4 |paboTsl O TEME
16 |WHnas konTakTHas paboTta 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, KontponpHas padota
OIIK-1.6, OIIK-1.7, OIIK-1.8
18 |Psmer. VYK-2.1, YK-2.3, OIIK-1.6, Tecr
OIIK-1.7, OIIK-1.8, YK-2.4
19 |Crryuaiinsie coGbrmms YK-2.1, VK-2.3, OIIK-1.6, |3aganwst  KOHTPOJILHOU
OIIK-1.7, OIIK-1.8, YK-2.4 [paboTbI
20 |CnydaiiHble BETUYHHBI YK-2.1, VK-2.3, OIIK-1.6, |3agaHust KOHTPOJILHOM




OIIK-1.7, OIIK-1.8, YK-2.4 [paGoTs!

21 [DnemeHTH MaTEMAaTUYECKOM CTATUCTUKMU.

VYK-2.1, YK-2.3, OIIK-1.6, |WunuBumyanbHbIC
OIIK-1.7, OIIK-1.8, YK-2.4 [3apmanus

22 |Wnas koHTakTHas pabora

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

23 [Dx3amen

YK-2.1, YK-2.3, YK-2.4, |Bompocbkl 1O TEOpHH H
OIIK-1.6, OIIK-1.7, OIIK-1.8 |3amauu

7.2. TunoBbie KOHTPOJIBHBIE 3aJaHMSI I MHBIC MAaTEPUANTBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOMMBIE
JUIS OIICHKHU 3HAHUM, YMEHHI U HABBIKOB U (MJIM) OIbITa MPO(EeCcCHOHAIBHOM EeATENbHOCTH, XapaKTePU3YIOIINX
sTanbl (HOPMUPOBAHUS KOMITETEHITUH B MPOIIECCE OCBOCHUS TUCIIUTLIIHBI

Hns mpoBepku chopmupoBaHHOCTH WHAUKaTopoB kommereHiuil YK-2.1, VK-2.3, VK-2.4, OIIK-1.6,

OIIK-1.7, OIIK-1.8:

Tunosble koHTpobHBIE 3a1aHus (KoHTponbHbie PaboThl 115 Kaxaoro cemectpa) nqansl B [Ipunoxxenun

7.3. Cucrema OIEHUBAHUS PE3yNbTATOB OOYYEHMs] MO AUCHMILIUHE (MOIYIIO) MPHU MPOBEACHUU TEKYIIETO

KOHTPOJISI YCIIEBAEMOCTHU

O1leHKa «OTJIIMYHO)
(3auTeHO)

3HaHMSL:

- CUCTEMaTU3UPOBaHHbIE, ITTyOOKHE U MOJIHBIE 3HAHU 110 BCEM pazjiesiaM
JUCLIUIUIMHBL, @ TAKXKE [10 OCHOBHBIM BOIIPOCAaM, BBIXOJISIINM 3a MPEAEIbl yueOHOU
IIPOrpPaMMBl;

- TOUHOE HUCII0JIb30BAaHUE HAyYHOU TEPMUHOJIOTUH, CUCTEMATHUYECKU IPaMOTHOE U
JIOTUYECKH NPAaBUIIBHOE U3JI0KEHUE OTBETA HAa BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOW U JIONOJIHUTENIBHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOM paboyeil mporpaMMoi o JUCHHUIUIMHE (MOYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLECIILUAX U HANPABICHUAX AUCLUIIINHBI U
JIaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yys HayUYHbIE TIOCTHIKEHUS APYTUX
JUCLUILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyel mporpamMme
KOMIIETEHITHIA;

- BJIaJIeeT HaBbIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHBIE TPOOJIEMBI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSET TEOPETUYECKHE 3HAHU [T BBIOOpa METOIMKHU BBITTOJIHEHUS 3aJJaHUM;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33]1aY;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM TUCIUIUIMHBL, yMEHHE €ro

3¢ (EeKTUBHO UCIOIH30BaTh B IOCTAHOBKE HAYYHBIX U MPAKTHUECKUX 3aj1ay;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUAX, AKTUBHO YYaCTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BEICOKUN YPOBEHb KYJIbTYpPhl UCIIOJTHEHUS 3a1aHUH




Onenka «xopoio»
(3auTeHO)

3HaHMSL:
- IOCTATOYHO IOJIHbIE U CHCTEMATU3UPOBAHHBIC 3HAHMS 110 TUCLUIIINHE;

- YCBOGHHUE OCHOBHOH U JIOMIOJTHUTEIBHOM JIUTEPATYPhl, PEKOMEHIOBAaHHOM pabodeit
MIPOTrpaMMOi IO JTUCITUTIIINHE (MOIYIIIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUAX, KOHLIENIUAX U HAIIPABICHUAX
JUCLUIUIMHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- ACIIOJIb3YET HAYYHYIO TEPMHUHOJIOTHUIO, IMHIBUCTHYECKU U JIOTUYECKH IIPABUIIBHO
u3jaraeT OTBEThl Ha BOIIPOCHI, YMEET AejaTh 000CHOBaHHbIE BHIBO/IbI;

- BJIaJICET UHCTPYMEHTAPUEM 10 JUCLUIUIMHE, YMEHUE €T0 UCII0JIb30BAaTh B
IIOCTAHOBKE U PELIEHUH HAyYHbIX U IPO(PECCHOHANBHBIX 3a1a4

HaBBIKU:

- CaMOCTOATEJIbHAs pab0oTa Ha MPAKTUUECKUX 3aHATHAX, Y4aCTUE B IPYNIIOBBIX
00CYyXE€HUSX, BBICOKHI YPOBEHB KYJbTYpPbl UCIIOJIHEHUS 33JaHUM;

- CPEHUH ypOBEHb C(POPMHUPOBAHHOCTH 3asIBJIIEHHBIX B paboueil mporpamme
KOMIICTCHITHIA;

- 6e3 3aTpyJHEeHU BBIOUPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHuil;

- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0€3 3aTpyIHEHUI

Ouenka
«YIOBIICTBOPUTEIILHOY
(3auTeHO)

3HAHUA:
- IOCTaTOYHBIH MUHUMAJILHBINA 00BEM 3HAHHH 110 JUCLIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAaHHOHN paboyei mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOU TEPMUHOJOTHH, CTUIUCTUYECKOE U JIOTUYECKOE
W3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHE JICJIaTh BBIBOJIbI O€3 CYIIECTBEHHBIX
OIIMOOK

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLUEMIUAX U HAIPABJICHUAX 1O
JUCIUIUIMHE U 1JaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM YUeOHON JUCIUIUIMHBI, yMEHUE €r0 UCIIOJIb30BATh B
pPELIEHUH TUIIOBBIX 3a/]1a4;

- YMEET MO0Ji pyKOBOJICTBOM IPEMOAABATEIISI PEIIATh CTAHJAPTHHIE 3a1a4U
HaBBIKH:

- paboTa 1o pyKOBOACTBOM IPETOIaBaTENs HAa TPAKTUYECKUX 3aAHITHIX,
JIOITYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3a1aHUM;

- IOCTaTOYHBIN MUHUMAJILHBIN YPOBEHBb CHOPMHUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMMe KOMIETESHIIHIA;

- UCTIBITHIBAET 3aTPYIHCHUSI IPU 0OOCHOBAHUM AJITOPUTMA BHITIOJIHEHUSI 3aJaHI I

Orenka
«HEYIOBJIETBOPUTEILHOY
(He 3a4TeHO)

3HaHMSL:
- (hparMeHTapHbIe 3HAHUS 110 TUCIUILINHE;

- OTKa3 OT OTBeTa (BBIMOJHEHHUS MMChbMEHHOMN paboThI);

- 3HaHUE OT/IEbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpamMmoit o
JTUCIUIUINHE;

YMEHMUSL:

- HE yMEeT UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HUINYKE TPyOBIX OMNOOK

HaBBIKU:

- HU3KUH YPOBEHB KYJIbTYpPbl UCIIOJTHEHMS 3a/1aHU;

- HU3KUH YpOBEHb c(hOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIIETEHIIUT;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 00OCHOBATH AJITOPUTM BBHIIOJHEHMS 3aJaHUN

7.4. Teopernueckne BONPOCHI W IPAKTHUYECKUE 3aJaHMs Ui TPOBEICHHsS IPOMEKYTOYHOM aTTeCTaluuu
o0y4aroImuxcs, HeoOXOAUMBIC JUTsl OLICHKU 3HAHWN, YMEHUH M HABBIKOB U (WJIM) OMbBITa MPO(EeCcCHOHATBHOM
NESTETPHOCTH, XapaKTEPHU3YIOMIUX dTambl  (OpMUpPOBaHUS KOMIIETEHIIMA B  TIPOIIECCE  OCBOCHUS
00pa30BaTEILHON IPOrPAMMBL




7.4.1. Teoperndeckue BOIPOCHI ISl IPOBEICHUS IPOMEKYTOUHOM aTTecTallui 00yJalonIMXCs
Teoperndeckne BOPOCH AJIs TPOBEICHHUS IPOMEXYTOYHOH aTTeCTalny 00yJaroIIXCs
Ok3ameH B 1-oM cemectpe (YCTHO)

Jlunetinas anredpa

1. Cucrembl nmuHelHbIX ypaBHeHU. OcHOBHBIE TOHATHS. Teopema Kponekepa — Kanemnu.

2. Pemienne cuctem TMHEWHBIX ypaBHEHUH 110 hopmyrnam Kpamepa.

3. OGparHas maTpuIia.

4. PellieHre cUCTEM JIMHEMHBIX YpaBHEHUN MeToioM ["aycca.

5. Bexkrtopsl. JIuHeiHble omnepanuu HajJ BEKTOpaMu. JIMHEWHas 3aBUCHUMOCTb M HE3aBUCUMOCTH
BekTOpoB. basuc. Pasnoxxenue Bekropa o 6asucy.

6. CkanspHOoe, BEKTOPHOE M CMEIIaHHOE Npou3BeAcHUs BeKTOpoB. CBolcTBa. Bhiuncienus B
KoOpauHaTHOU dopMme. ['eomeTprueckuii CMbICT MOJYJIs BEKTOPHOTO U CMEIIAHHOTO MPOU3BEICHUIA.

AHanuTHuyecKas reoMeTpHUsl Ha INIOCKOCTH

7. Paznuunble BUIBI 3aJaHUsI IPSAAMON Ha IUIOCKOCTH. HaxoxaeHue TOUKH nepeceyeHus NpsMbIX. YToul
MeXy npsMbIMHU. B3auMHoe pacrnosoxkeHue 1ByX NpsMbIX. PaccTosiHue OT TOYKU 0 IPSIMOM.

8. Dmurc, ero ompexaeneHue. BpiOop cucTeMbl KOOPAMHAT U KAHOHUYECKOE ypaBHEHHE 3JUIUIICA.
CBolicTBa CUMMETPHUH 3JUIMIICA, OAYOoCcH Aiuiniica. POKychl U TUPEKTPUCHI diuiniica. CBA3b MEXIY AJIUHAMU
ero ocedl M (HOKYCHBIM PACCTOSITHMEM, SKCLEHTPUCUTET M BIMSHUE €ro MU3MEeHeHHs Ha (opMy sJuIMIica.
OKpy>KHOCTb KaK YaCTHBIN CITy4ail 3JuIuIICca.

9. l'unepOoua, e€ onpenenenue. BeiOop cucteMbl KOOpAUHAT U KAHOHUUYECKOE YpaBHEHUE THIIEepOOJIbI
(mBa Buma rumnepOoibl). CBOMCTBA CUMMETPUH TUIEPOOJBI, CBSA3b MEXAY JIMHAMU €€ Oceid M (OKYCHBIM
paccTosiHUEM, SKCLUEHTPUCUTET U BIMSHUE €ro M3MEeHEeHus Ha ¢opMmy rumnepOosbl. DoKychl, TUPEKTPUCH U
ACUMIITOTBI TUTIEPOOJIBI.

10. ITapaGona, e€ onpenenenue. Beibop cuctemMbl KOOpIMHAT U KAHOHUYECKOE YpaBHEHUE Mapaboibl
(uetsipe Buaa mapaboi). CBoiicTBa CUMMETPHH MapadoIibl, FTEOMETPUYCCKUI CMBICI mapamerpa p. Dokyc u
JUpEKTpUca mapaldoJIbl.

11. IlpeoOpa3zoBanue NeKapTOBBIX KOOPAUHAT IIPH MMAPAIIICIIEHOM TIEPEHOCE OCCH. Y paBHEHHUS JUIHIICA
U TUnepOoJibl CO CMEIIEHHBIMU LEHTPaMM M ypaBHEHUE Mapabojibl O CMELEHHOIN BEpLIMHON MpPU YCIOBHH
MapajuIesIbHOTO MepeH0ca 0Ce KOOpAUHAT.

12. T'eoMeTpuyeckuil CMBICIT YpaBHEHHUS BTOPOTO MOpPsAKa , ONpPEeSIeHHe FeOMETPUUYECKUX 00pa3oB,
COOTBETCTBYIOIIUX 3TOMY YpaBHEHHIO, MyTeM IpeoOpa3oBaHMs €ro K KaHOHMYECKOMY BHJYy METOJIOM
BBIJIEJICHUS MOJIHBIX KBAJAPATOB U MOCIEAYIOLIEr0 NapauIeIbHOTO IEPEHOCA KOOPAUHATHBIX OCEH.

BexTopHas anreOpa u AHaIUTHYECKas FEOMETPUsI B IPOCTPAHCTBE

13. IInmockocTh B HPOCTPAHCTBE W pasidyHble (GOpMBI €€ 3aaHusA. YToJl MEXIy IIJIOCKO-CTSIMH.
B3anmHoe pacnonokeHue mI0CKOCTe B TPOCTPAHCTBE. PaccTosiHUE OT TOUKH 10 TIIIOCKOCTH.

14. IIpsimast B mpocTpaHCTBE U CIIOCOOBI €€ 3a1aHusl. YToJI MeX1y NpsMbIMU. B3aumMHoe pacrnonoxenue
MPSIMBIX B IPOCTPAHCTBE.

15. B3auMHOE pacrosioKeHHe MNpsMOM M IUIOCKOCTH B IPOCTPAHCTBE. YTOJI MEXIy MNpsSMON M
IIJIOCKOCTBIO.

OcHOBBI MaTEMAaTUUYECKOTO aHaIn3a. OYHKINS OAHON IEPEMEHHOM

16. ®ynkuusa. XapakTepucTHKU GyHKIIUH. DIIeMEeHTapHble (PYHKIINU.

17. lpenenst pynxun. CBoiicTBa IpeenoB.

18. OcHOBHBIE TeOpeMBI 0 Tipeene QyHKIUH.

19. 3ameuarenbHble IPEIENbl U CAEACTBUS U3 HUX.

20. HenmpepbIBHOCTH QYHKITMH B TOUKE U Ha HHTEepBase. TOUKHU pa3pbiBa QYHKIMH U UX KJIACCU(PUKALIUS.
YpaBHEHHUs ACUMIITOT K KPUBOM.



21. IlpousBoaHas ¢pyHKIMU. ['eOMETpUUECKUN U MEXaHMYECKUN CMBICIBI MMPOU3BOIHON. YpaBHEHHS
KacaTeJIbHOW U HOPMAJIU K IUIOCKON KPUBOM.

22. OcHOBHBIE TIpaBUJIa HAXOXEHHUS MPOU3BOIHBIX (CYMMBI M MPOU3BEACHUS HECKOIbKUX (DYHKITUH,
YaCcTHOTO ABYX (DYHKITHIT).

23. [Ipoun3BogHas ciaoxkHOM U 0O0paTHOH (hyHKIMHA. [Ipon3BoIHAs MTapaMeTPUUIECKU 3aJaHHOW U HESIBHO
3aJlaHHOW (PYHKIIHH.

24. TIpou3BOIHBIE BBICIIUX MOPSAKOB. MexaHnyeckasi TpaKTOBKA BTOPOM MPOU3BOIHOM.

25. IlpuMeHeHue Npon3BOAHON K BBIYUCICHHUIO IPEEIIOB.

26. Bospacranue u yoObiBaHue ¢GyHKiuu. HeoOXxoaumble M JOCTATOYHBIE YCIOBUSI BO3pacTaHUs,
yOBIBaHUS U TIOCTOSIHCTBA (DYHKIIUU.

27. OkctpeMyM GyHKIHMHM (JIOKAJIBHBIH MakKCUMYM M JIOKaJIbHBIM MUHHMYM). HeoOxoaumoe ycioBue
CYIIECTBOBAaHUE dKCTpeMyMa. JloCTaTOuHbIE YCIOBUS IKCTpEeMyMa (PyHKITUH.

28. Haunboubliee 1 HauMeHblIee 3HaueHus1 (YHKIUHU, HETIPEPhIBHOM HA 3aMKHYTOM ITPOMEXKYTKE.

29. BBINyKJIOCTh BBEPX M BBIMYKJIOCTh BHU3 IUIOCKOW KpuBOil. Heo0XoauMbIe U JOCTATOUHBIEC YCIOBHS
BBIMYKJIOCTH BBEPX U BBIMYKJIOCTH BHU3 IIOCKOM KpuBoi. Touku meperunda. Heobxoaumoe U 10CTaToO4HbIE
YCIIOBHS CYLIECTBOBAHMSI TOUKU Ieperuoa.

Teoperndeckue BOPOCH A TPOBEICHHUS IPOMEXKYTOYHOM aTTeCTalluy 00yJaroIIXCs
Dk3aMeH B 3-0M ceMecTpe (YCTHO)

Paner
Teopust BEpOATHOCTEN.

1. DnemeHTs KOMOMHATOPUKU. [IepecTaHOBKH, pa3MELIEHUs U COUETaHMUS.

2. CoObltus, neictBus ¢ HUMHU. [lonHas rpynna coObiTuii. JlocTOBEpHOE, HEBO3MOXKHOE U CIydailHOe
COOBITHSL.

3. OrtHocutenbHas 4actoTa M ee cBoiicTBa. Kilaccmueckoe ompenenenue BeposTHOCTH. CBolicTBa
BEPOATHOCTH.

4. Teopemsl cnoskeHust BeposTHOCTeH. COBMECTHBIE U HECOBMECTHBIE COOBITHSI.

5. Teopembl YMHOXKEHHUSI BEPOSITHOCTEN. 3aBHCUMBbIE 1 HE3aBUCUMBIE COOBITHS. Y CIIOBHAsI BEPOSTHOCTb.

6. ®opmyna nonHoi BepostHocTU. Popmyra baiteca.

7. TloBropneie ucnbiTanus. opmyna bepnymim. JlokanbHas W uHTErpanpHas Teopemsl Jlammaca.
®opmyna [Iyaccona.

8. JluckperHsle ciydaiiHble BenuuuHbl. [lonuron pacnpeneneHus BepoATHOCTEH. DyHKIMS
pacrpeiesieHns] BEpOSITHOCTEN U €€ CBOMCTBa. UMCIIOBBIE XapaKTEePUCTUKH.

9. OcHOBHBIE 3aKOHBl pacHpeieNeHUs TUCKPETHBIX CIy4alHbIX BeNIWYMH: OHMHOMHUAJIBHBIN,
reoMeTpuyecknii 1 3akoH Ilyaccona. UncimoBble XapakTepUCTUKH.

10. HenpepsiBHble ciyyaiiHble BenuuuHbl. MHTerpanbHas u  nuddepeHnuanbHas  (QyHKIUH
pacrpeieNieHns: BEpOSTHOCTEM, NX CBOMCTBA. UMCIOBBIE XapaKTEPUCTHKH.

11. OcHOBHbBIE 3aKOHBI pacCHpENElICHUs] HENPEPBIBHBIX CIy4ailHBIX BEIMYMH: PaBHOMEPHBIN,
MOKa3aTeJIbHbIN M1 HOPMaJIbHBIN 3aKOHBI pacnpeaeneHuss. YuciaoBbie XapakTepucTuku. [IpaBuio Tpéx curm.

12. 3axoHn 6onpmux yucen. [IpenenbHble TEOPEMbl TEOPUN BEPOSATHOCTEH.

MaremaTrndeckas CTaTHCTHKA.

13. OcHOBHBIE 337aydl MaTeMaTH4eCKOH cTaTUCTUKU. ['eHepaiabHas M BBIOOPOYHAS COBOKYITHOCTH.
MeTtoabl cOopa cTaTUCTHYECKUX JaHHBIX. [ pynnupoBka gaHHbIX. BapuanoHHbIi psij.

14. [lonuroH u rucrorpamma. IMnupudeckas QyHKIHS pacrpeienenus, e€ CBONCTBa.

15. YwucnoBble XapaKTepUCTHKU BBIOOPKU: BBIOOpDOYHAs CpeaHss, BBHIOOpOYHAs JHUCHepcus U
BBIOOPOYHOE Cpe/IHee KBAAPATHUECKOE OTKIOHEHHE 10 CIPYIITUPOBAHHBIMH U HE CIPYIITUPOBAHHBIM



JAHHBIM.

16. YucnoBble XapaKTEpPUCTHKH BBIOOPKU: BBIOOpOYHAs CpeaHss, BBIOOPOYHAS JAUCHEPCUS U
BbIOOPOUYHOE Cpe/IHEe KBAAPATUUECKOE OTKJIOHEHHUE.

17. Ouenka MaTeMaTH4ECKOr0 OXKHUAAHUS U IUCIIEPCUU T€HEPATIbHOM COBOKYNHOCTH. HecMmeleHHOCTb,
3G GEKTUBHOCTD U COCTOATEIILHOCTh OLIEHKH.

18. ToueuHble OLIEHKU ApaMETPOB PACIIPEAEICHUS.

19. Craructuueckas npoBepka runotessl. OCHOBHas M ajbTepHATUBHAS THNOTe3bl. OMUOKN epBOro U
BTOPOT'O POJOB.

20. Craructudeckas IPOBEpPKa TMIIOTE3bl O BUJIE paclpenencHus kpurepueM cornacus Ilupcona n
Kosnmoroposa.

21. HHTepBajJibHBIE OIEHKHU: JOBEPUTEIBHBIA HMHTEPBAJ, YPOBEHb 3HAYUMOCTH. JlOBEpUTEIbHBIN
MHTEDBAJI IJI IanaMEeTPOB HODMAJIbHOTO DACIIDENENICHUSI.

7.4.2. [IpakTrueckue 3aqaHus sl IPOBEICHUS MPOMEKYTOYHON aTTECTAIMN 00YJarOITUXCS
Tunosbie KOHTpOJbHBIE 3a1auus (KoHTpoasHbie PaboTh! 17151 KaXk10r0 cemecTpa) nansl B [Ipunoxenun

7.4.3. [IpuMepHbIC TEeMBI KYPCOBOM pabOTHI (MpoeKTa) (IpH HAITMYNH )
KypcoBas pabora (poekT) He IpeayCMOTpeHa Y4eOHBIM TIAHOM.

7.5. Metoaudeckue MaTtepHuaibl, ONpeAesoue MpoLe ypbl OLICHUBaHUs 3HAaHUM, YMEHUN, HABBIKOB U (WUJIN)
OTIbITa MPO(ECCUOHANBHON 1eATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (GOPMUPOBAHUS KOMITIETCHIIUN

[Tpouenypa mnpoBeAeHHUS] TEKYLIErOo KOHTPOJIS YCIIEBAEMOCTH PErVIaMEHTUPYETCS JIOKAJIbHBIM
HOPMAaTUBHBIM AaKTOM, ONpPEACISIONIMM MOPSAJOK OCYIIECTBICHHUS TEKYIIEro KOHTPOJSI YCIEBAEMOCTH U
MIPOMEKYTOYHOW aTTECTAIIMH 00yYarOIINXCA.

[Tpouenypa oueHuBaHus (POPMHUPOBAHUS KOMIETCHIMI MPU MPOBEICHUU TEKYIIEro KOHTPOJISI
MpuBe/eHa B 11.7.2 (CM. MPUIIOKEHHE).

TumnoBble KOHTPOJIbHBIC 3a/1AHHS WIIM UHBIE MAaTEPHAIIbI TEKYIIETO KOHTPOJIS IPUBEACHBI B 11.7.3.

[TpomMexxyToduHast aTTecTalus Mo JUCIUIUTHHE IPOBOAUTCS B popme dk3ameHa B 1 u3 cemectpe, B hopme
3a4era BO 2 CEMEeCTpe.

B kaxxp1ii 9K3aMEeHAIMOHHBINA OMJIET BKITFOYCHBI JIBA TCOPETHUECKHUX BOMPOCA U MPAKTHUECKOE 3a/IaHNUE,
COOTBETCTBYIOIIUE COACPKAHUIO (POPMUPYEMBIX KOMIIETEHIIMN. DK3aMeHbI MTPOBOSATCS B yCTHOUM (opme. s
MOATOTOBKH T10 IK3aMEHAITMOHHOMY OmieTy oTBOUTCS 60 MUHYT.

3auer mpoBoauTCS B (opMe KOHTPOJIBHOW pPabOTHI, coaepikalleil 3ajauu mo Temam cemecTpa. Ha
BBITIOTHEHUE K/ oTROMMTCS 1.5 yaca (1 mana).

7.6. Kputepun onieHuBaHusi COOPMUPOBAHHOCTH KOMITETCHIIMH MPU TTPOBEJACHUH MPOMEKYTOYHOM aTTECTAIUH

yDOBeHB OCBOCHU M OLICHKA

T — Orenka Orenka
pHTED «HEYJIOBIIETBOPHUTENb | «ymoBiIeTBOpUTENbH | OLIEHKa «XOpPOLIO» O11eHKa «OTIAYHO
OILICHHUBAHUA
HO» o»
«HE 3aYTEHO» «3aYTEHO)




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

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIIMHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

chopMUpOBaHbI. 3HAHUS

apryMEHTUPOBaHHBIE,
BCECTOPOHHHUE. Y MEHUS

chopMUPOBAHBI 3HaHU. Y MEeHUs HOCSIT YCHEUIHO TPUMEHSIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIBHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsl aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOT0 HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS MPOTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHO€ TIOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHUM,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHSATH CBA3b | pamMKax 00CyXkIaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U NIOCJIEI0BATENbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI OK3aMEHaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MIPABWJIBHO BBITTOTHUI
3aanus ouera MPaKTHUYECKOE MIPaKTUYECKOE IIPAKTUYECKOE 3a7jaHHe
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTJINYHBIEC YMEHUSI B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | ydeOHOrO MaTepuania.
[IpakTnueckue OIINOKHU B yMeHHus B pamKkax | Penraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAKTHUYECKUE 3aJaHUs
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIC HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHIE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO 111 BBIOOpa METOMKHU
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHHUSI 3a/IaHUH.
OLIMOKH TIpH 3a/1aHHM. BBIIIOJTHEHHUS He nonyckaer omun6ox
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBL. 3azay. Hapylarouue pe3ynbTaThl
BIIa/ICHUE He moxeT o6ocHOBaThH HcnpiThiBaeT JIOTUKY pEIIeHUs] | BBIMOJIHEHUS 3a/laHuM.
HaBBIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBOJIbI 110 pelIeHus 3a1a4.
BBIBOJIOB. pe3yibTaTam
HcnbiTeiBaeT pelieHus 3a1a4u.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITTOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JTUCLUIUIMHONW, M TPEJCTaBIsieT co00i cpenHee apu(pMeTHYecKoe OT BBICTABICHHBIX OLEHOK MO OTAEIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

O1eHKa «XOPOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CIIU Cpe/iHee apu(MeTHUIecKoe HaXOIUTCS B HHTEpBaIe
oT 3,5 mo 4,4.

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

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIU CpedHee apu(MeTHuecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

No
1/

ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
y4eOHO-METOIUYECKOU TUTepaTyphl

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHHbI aapec DbC

OcHoBHAasl JIUTEPATYpPA

Harancon U. I1., Kpartkuii kypc Beicuieit Matematuku, Cankt-IletepOypr: Jlans,

https://e.lanbook.com

! 2022 /book/210320

2 ITucemennsiit 1. T., KoHCneKT jekiuii mo BeICHIEH MaTEMAaTHKE: MOJIHBIN Kypc, 21
MockBa: Atipuc-ipecc, 2021

JlonoiHuTeIbHAS IUTepaTypa

1 @uxtenromnsil I'. M., Kypc nuddepenmansnoro u mHTerpaibHoro ucumciaenus,| https://e.lanbook.com
Canxkr-IlerepOypr: Jlans, 2022 /book/199928
Cranugze H. B., Slkynuna I'. B., JluddepeHnuanpHoe ucuuciceHue B cirydyae

o |bynKumy Heckonbkux nepemenHbiX, Cankr-IlerepOypr: Cankr- IlerepOyprekuit https://www.iprbooks
rOCY/IapCTBEHHBIM apPXUTEKTYPHO-CTPOMTENbHBIN yHuBepcuter, DBC ACB,[ hop.ru/66833.html
2016
bammakosa U. b., Kopa6vneBa N. N., IlpacaukoBa C. C., HeonpeneneHHbIit http://ntb.spbgasu.ru/

3 |unTerpan. Ompenenennsiii uHTerpad. OOBIKHOBEHHBIE AU PEpPEHIMATbHbIE .

elib/00548/
ypaBHeHus, CII6., 2013
Kapakaspsin C. A., ConosseBa O. B., Ilpenen u HenpepbIBHOCTb (PYHKIMH

4 |omHOrO apryMeHTa, Cankr-IletepOypr: Canxr-Ilerep6yprexuii| https://www.iprbooks
rOCY/IapCTBEHHBIM apPXUTEKTYPHO-CTPOUTENbHBIN yHuBepcuter, DBC ACB,[ hop.ru/19059.html
2013

5 CmupHoBa B. B., Mopososa JI. E., MBoukuna H. M., Heompenenennsiii| http://nth.spbgasu.ru/
unrerpai, CI16., 2010 elib/00171/
JpBoiitoBa . H., Briciias matemaruka. HTerpansHoe ucuucieHue (yHKIUN

6 onHoii mepemennoi. Heonpenenenusiii unrerpan. COopHUK KoHTposbHBIX | htps://www.iprbooks
3agaHuii ¢ npumepamu  pemenunii,  JKenesnoropck:  CuGupckas| hop.ru/90180.html
noxkapHo-cnacatenbHas akagemus ['TIC MYC Poccuu, 2018
Pa6ymxo A. I1., XKyp T. A., Beiciiasg marematuka. Teopus u 3a1aun. B 5 vacTsx.

7 |4.1. Jlumeiinas wm BekTOpHas ~anirebpa. AHAINTHYECKAs TEOMETPHS. https://www.iprbooks
Judpepennuanbioe HMcuMcIeHre (QYHKOMA OmHOM mnepemeHHoi, Munck:[ hop.ru/90754.html
Beimiiiias mkosa, 2017
Boakos O. B., EpmonaeBa H. H., Kossinuenko B. A., Kypb6artosa I'. U., https://e.lanbook.com

8 [[IpakTtuueckue 3amsaTHs 1O anreOpe. KOMIUIEKCHBIC 4YHCIa, MHOTOYJIEHBI, Ibook/211694
Cankr-IletepOypr: Jlans, 2022

9 CmupHoBa B. B., Mopozosa JI. E., Ytuna H. B., Cokpamennsiii kypc| https://www.iprbooks
MaTeMaTHKH st bakanaBpoB. B 3 wactax. U. 1. Anrebpa u reomerpus, , 2019 hop.ru/89690.html

10 Kapamsu A. A., [Tpoxodwera C. 1., TTonsikoBa O. P., Ananutudeckas reometpus| http://ntb.spbgasu.ru/
Ha mrockoctu, CII6., 2012 elib/00343/

11 CvupaoBa B. b., Mopososa JI. E., Epmos E. K., O6wixaoBennsie| http://nth.spbgasu.ru/
muddepentmanpubie ypasaenus, CI16., 2010 elib/00173/

12 |bammaxosa U. b., Kopabnesa U. U., IIpacaukosa C. C., Psaasr, CII6., 2015 http./éﬂtbb/.gglggsiu.ru/
Psxckux B. W., beipaun A. II., Cunopenko A. A., OObIKHOBEHHBIE

13 nuddepeHManbabple  ypaBHEHUS ¢ INPHIOKEHHAMH K 3aJadaM  Mexauuku,| https://www.iprbooks

bu3MKM, TEPMOAWHAMHKHA ¥  DJKOJOTHH, BOpOHEX:
roCYIapCTBEHHBIN Texunyeckuii vausepcurer, O5C ACB. 2019

Boponexckunit

hop.ru/93327.html




14

Kocrenkas I'. C., TaBpunmoBa P. M., IlpakTukym 1O HHTErpaJIbHOMY
HUCUYUCIICHUI0 (YHKIMM OTHOM mepeMeHHoW. HeompeneneHHbI wHTETpa,
PocroB-na-Jlony: CeBepo-KaBkasckuii ¢uman MOCKOBCKOTO TEXHHYECKOTO
YHUBEpcHUTETa cBA3M U HHGopmaruku, 2010

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

15

I'mypman B. E., PykoBOJACTBO K pelICHHUIO 3a/1ady MO TEOPUH BEPOATHOCTEH M
MareMatuyeckon cratuctuke, Mocksa: FOpaiit, 2023

https://urait.ru/bcode/
510436

16

Psa6ymxo A. I1., Xyp T. A., Beiciias matemaruka. Teopus u 3agaun. B 5 gactsax.
Y.2. KommiekcHble unciia. HeompeneneHHbIH W ONpEeACTCHHbIA HHTErpPasbl.
@DYHKIMM HECKOJIBKUX NEpEMEHHbIX, MuHCK: Bpiaiimas mkoina, 2016

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

17

IToropenos A. B., Ananutnueckas reometpusi, Mocksa, I>xeBck: PerynsapHas u
XaoTuyeckasi [uHaMuka, THCTUTYT KOMIIBIOTEPHBIX UcclienoBaHui, 2019

https://www.iprbooks
hop.ru/91909.html

Mopozosa JI. E., CmupnoBa B. b., TpeckynoB A. JI., ®énoposa M. IO.,

http://ntb.spbgasu.ru/

18 Omnpenenennsiii uaterpai, CI16., 2011 elib/00283/
19 bammakosa U. B., Kopabnesa U. U., Ilpacuukoa C. C., Martemaruueckas| http://ntb.spbgasu.ru/
cratucrtuka, CII6., 2017 elib/00913/

https://www.studentli

20 Karau M.JI., Camoxun M.B.,M MaTe'MAaéI/]ISKazo 1132 CTPOUTEINBHOM  BY3€. brary.ru/book/ISBNQ
HuddepennunansHoe ucuncieHne, Mockaa: , 285930938210.html

21 Mopososa JI. E., CmupHoBa B. b., Ytuna H. B., Ilpsimas u tuiockocts B| http://ntb.spbgasu.ru/
npocrpanctse, CI16., 2017 elib/00816/

22

CmupnoBa B. b., Mopozosa JI. E., Ytuna H. B., CoxkpaiueHHblil Kypc
MaTemMaTuku Juis OakamaBpoB. B 3 wactax. Y.2. [luddepennmanbHoe
HMCUYHUCIICHHE B clydae (QyHKiuuu onHou mnepemenHou, Cankrt-IlerepOypr:
Cankt-IlerepOyprckuii  rocyAapCTBEHHBI  apXUTEKTYPHO-CTPOUTENbHBIN
yauBepcuteT, IbC ACB, 2021

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

Kpaconenxko I'. B., Cpammmse H. B., fxynuna I'. B., Epmo E. K,
AmnanuTtnueckas reomerpusi. Bekropnas anredpa. Teopus npenenos, CII6., 2011

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

OO6yuaromuecs u3 ynciaa nHBaIKM0B U inll ¢ OB3 obecrieunBatoTcs meyaTHBIMU U (MJIN) SIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B (pOopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 370POBBS.

8.2. Ilepeuenp pecypcoB HMH(OPMAIMOHHO-TENEKOMMYHUKAIMOHHON cetn «/HTepHeT», He0OXOIUMBIX JUIs

OCBOEHUS AMCUUIIIINHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DJEKTPOHHBIN agpec pecypca

moodle-kypc "Maremaruka s CJI-rpynn UbDO"

https://moodle.spbgasu.ru/course/view.p
hp?id=4021

8.3. Ilepeuenpb coBpeMeHHBIX MPOGECCHOHATHHBIX 0a3 JAHHBIX U HH()OPMAITMOHHBIX CTIPABOYHBIX CHCTEM

HaunmeunoBauue

DIIEKTPOHHBIN aJpec pecypca

Cucrema jucrannuonnoro ooyuenus CII6IACY Moodle

https://moodle.spbgasu.ru/

OnexrpoHHas oubnuoreka Mpbuc 64

http://ntb.spbgasu.ru/irbis64r_p
lus/

DJIEKTPOHHO-O0MOINOTEeYHAs cucTeMa u3aareyberna "'Jlanp"

https://e.lanbook.com/

DJIEKTPOHHO-O0MOIMOTeuHas cucteMa n3garenbersa "FOPAUT"

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

@enepanbHblii  oOpa3oBarenbHBI mopTan "EnuHoe OKHO JocTyma K
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8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJIOTHM, HCIIOIB3YEMBIX NPH OCYIIECTBICHUH O00Opa30BaTEIIbLHOTO
mnmponecca 1Mo AUCHUINUIMHE, BKIOYad TNICPCUYCHb JIMIICH3UMOHHOI'O U CBO6OIIHO pacrnpoCcTpaHiaCMoro
MPOrpaMMHOTO 00ecTIeueHUs

Crnoco6 pacrpocTpaneHus
HaumenoBanue (JIUIIEH3MOHHOE UJIH CBOOOHO
pacupocTpaHsIeMoe)

HoroBop Ne  J132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MaTepuanbHO-TEXHUYECKOE 00€CIICUCHHE TUCITUTUTMHBI
CaeJnieHust 00 OCHANICHHOCTH YIEOHBIX ayIMTOPUI M IIOMEIICHHUI IS CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayauTOpHil U momenieHuii|  OCHAIIEHHOCTh 000OPYJOBAaHUEM U TEXHUYECKUMU
JUISL CAMOCTOSITENTbHON pabOThI CpeAcTBaMu 00ydeHuUs

[Tomenienue st CAaMOCTOSITETILHON paObOTHI (UUTATBHBIN
3an oubnuoteku, ayn. 217): T1IK-23 mr., B T.4. 1 mrt.- T1IK
st gmn ¢ OB3  (cucreMHbI  OJIOK, MOHHUTOD,
07. IlomemieHus 1uisi CaMOCTOSTENbHON PabOThI KJIaBUaTypa, MbIllb) C MOJKIIOYEHHUEM K CETH
«uTepHeT» U o0ecreyeHreM JOCTyNa B 3JIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
I1O Microsoft Windows 10

YuebHast ayauTopus N NPOBEICHUS  3aHATHH
JEKIMOHHOIO  THUIA, KOMIUIEKT MYJIbTUMEIUUHOIO

000OpyIOBaHUSA MepPCOHAIbHBIN KOMIIBIOTE
07. VYuebHple ayauTOpUM 11  IPOBEICHUS Py o . (ntep P,
s MYJbTUMEAMHHBIA TPOCKTOP, 3KPaH, ayauo-CHCTEMA),
JIEKIIMOHHBIX 3aHATUI N
JIOCKa, 9KpaH, KOMILIEKT yaeOHOM Mebenu,

noakaoueHue k kommbroTepHor cetu CIIOIACY,
BEIXOI B MuTepHeT

07. VYuebGuble ayautopuu Ui npoBeaeHus|Komrmuiekt MYJIbTUMEAUINHOTO o0opynoBaHus
IIPAKTUYECKHUX 3aHATHH, KypCOBOTO|(IIepCOHANbHBIH KOMIIBIOTED, MYJIbTUMEIUWHBIN
MIPOEKTUPOBAaHMSI (BBIIOJHEHUS! KYpPCOBBIX DPA0OT),|TPOEKTOP, 3KpaH, ayauo-CUCTEMA), JI0CKA, KOMIUIEKT
TPYNIOBBIX M HMHIUBHIYaJIbHBIX KOHCYJIbTALUH,|ydeOHOM MeOenH, MOAKII0YeHNEe K KOMIIBIOTEpHON CeTH
TEKYIIEro KOHTpoJIst ¥ mpomexxyTtouyHoit arrectanuu |CIIOIACY, Beixon B IHTepHET

Jns uaBanuoB u un ¢ OB3 obecnieunBaroTCsl CrielMaibHbIE YCIOBUS IS ITOJIy4eHUsl 00pa3oBaHus B
COOTBETCTBHUH C TPEOOBAaHUSIMH HOPMATHBHO-TIPABOBBIX IOKYMEHTOB.
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