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1. ey 1 32124 0CBOEHUSI AMCUUIJIMHBI (MOTYJIs1)
HCHBIO OCBOCHHUSA AOUCHUIIIIMHBI SABJISACTCS OGGCHC‘ICHI/IC CTYACHTOB MAaTCMAaTUYCCKUMU 3HAHUAMU,
HEOOXOUMBIMH JIJIsI U3YUYEHUS psifa OOIICHAYYHBIX TUCIUTLINH U JUCIUIUIMH MPOGECCHOHATBHOTO ITUKJIA.
3amauaMu OCBOCHUS JUCITUTIIUHBI SIBJISTIOTCS
- O3HAaKOMUTHb CTYACHTOB C OCHOBHBIMU IIOHATHAMU U MCETOAAMH COBpeMeHHOﬁ MaTEMAaTUKU,
HEOOXOIUMBIMH JIJIsl PEIICHHS TEOPETUUCCKUX M MPAKTHYECKUX 3a7[a4 MHKEHEPHOTO JIeNIa;
- IIPUBUTH CTYAEHTAM YMEHHUE U3Yy4aTh JINTEPATYPY 10 MATEMATUKE U €€ IPUI0KECHUIM;
- Pa3BUTh JIOTHYECKOE MBIIIJICHUE Y CTYJCHTOB U IMOBBICUTH WX OOIIEKYJIBTYPHBIN YPOBEHB;
- BBIpa6OTaTb Y CTYACHTOB HABbIKU HCIIOJIb30BAHUA TCXHUYCCKUX CPCIACTB COBpeMeHHOfI MaTeMaTHuKu.

2. IlepeyeHb MIAHMPYEMbIX Pe3yJbTATOB O00Oy4YeHHMsI MO AUCHMIUVIMHE (MOIYJII0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM I

KOI[ 1 HAMUMCHOBAHHC
KOMIICTCHIIM

Konx n naumeHOBaHME
VHJIUKATOpa JOCTHKEHUS
KOMIIETCHIIUHN

[Inanupyemblie pe3yabTaTbl 00y4eHUs MO
JTUCITUTLINHE, 00eCTICUNBAIOIINE TOCTIKCHUE
IJIAHUPYEMBIX pe3ynbTaToB ocBoeHuss OITOIT

OIIK-1 Cnocoben pemarb

3amaun  po(hecCUOHATbHOM
NESTEIbHOCTY HAa OCHOBE
UCIOJIb30BaHUS

TEOPETHUYECKUX u
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX u

TCXHUYCCKHUX HAYK, a TAKIKC
MAaTe€MaTUYCCKOroO arrapara

OIIK-1.6 Pemaer uH)XeHEpHbIE
3aJa4u c IIOMOUIBIO
MaTeMaTH4eCKOro ammapara
BEKTOPHOU anreopsl,
AQHAJIMTUYECKON re€OMETPUH

3HaET
CKaJsIpHOC, BCKTOPHOC u CMCIIaHHOC
IMPOU3BCACHUA BCKTOPOB M HX IIPUIOXKCHUA B

ICOMCTpUU U (I)I/ISI/IKC; IIpsAMBIC, IINIOCKOCTH,
KPHUBBLIC JIMHHWH, INOBCPXHOCTH H CIIOCOOBI HX

3a/laHus, KOOPAMHATHBIN METOJ B
AHAJIMTUYECKON reOMETPUH, THIIBI
IOBEpXHOCTEH  2-T0  MOpsAIKa, KOTOpbIE
UCITOJIB3YIOTCSI B CTPOUTEIILCTBE.

ymeer

ONKCBHIBATh  T'€OMETPHUYECKHUE  OOBEKTHI  C
IIOMOIIBIO MaTEMaTHYECKOTO anmnapara
BEKTOPHOM  anreOpsl U aHAJIUTHYECKON

TCOMCTPHHU, UCIIOJIb3Y KOOpI[I/IHaTHHﬁ MCETOU.
BJajaeeT
HMCECT HAaBbIKHU (Haqaanoro ypOBHSI) OIIMCaHHuA

F€OMETPUUECKUX  OOBEKTOB C  IMOMOIIBIO
MaTeMaTH4eCKOro anmapata  BEKTOPHOMU
anreOppl M AQHAIUTUYECKOW  TE€OMETpHH,

HCIIOJIb3YA KOOpI[I/IHaTHHﬁ MCTOA.




OIIK-1 Cnocoben pemath
3amaun  MpodhecCHuOHATBHOM

JEATEIIbHOCTA Ha OCHOBE
UCIIOJIb30BAHHUS

TEOPETUYECKUX u
IIPAKTUYECKUX OCHOB
€CTECTBEHHBIX u

TEXHUYCCKHUX HAYK, a TaKXC
MaTE€MAaTHUYCCKOro aiiapara

OIIK-1.7 Pemaer ypaBHeHuS,
OITMCBHIBAIOIIIHE OCHOBHBIE
¢u3uueckue  MpOLECCHI, c
NpUMEHECHHEM METOJIOB
JUHENHON anreOpbl u
MaTeMaTHYECKOTr0 aHaIn3a

3HaeT
METO/IbI perieHus mudepeHIaTbHBIX
YpaBHEHHI C pa3femsiolMMU TePEeMEHHBIMH,
OJTHOPOJHBIX U  JIMHEHHBIX  OJHOPOJIHBIX
YPaBHEHUN;

METO/Bl PELICHUs JINHEHHBIX HEOAHOPOIHBIX
muddepeHMaIbHbBIX — ypaBHEHHH  (METoJ

BapHallK MPOU3BOJIBHBIX MOCTOSIHHBIX, METOJ
HeomnpeaeIeHHbIX KO OUIIMEHTOB).

ymeeT

peliaTth 3a/1a4u buznueckoro u
reOMETPHUECKOTO XapaKTepa, NMPUBOIAIINE K
nuddepeHIMaIbHBIM YPABHCHHSM.

BJajieeT

HmeeT HaBBIKU (HA4YaIbHOTO YPOBHSI) pEIICHUS
TG depeHIaIbHbIX ypaBHEHUN c
pa3feNAIUMUA TIEPEMEHHBIMH, OJHOPOIHBIX
YpaBHEHUM.

HmeeT HaBBIKY (HAYaIbHOTO YPOBHSI) PEIICHUS
JIMHEMHBIX YPaBHEHUI METOJI0M bepHyruin.
HmeeT HaBBIKU (HA4YaIbHOTO YPOBHSI) PEIICHUS

JMHEWHBIX HEOHOPOIHBIX
nuddepeHIATbHBIX YPaBHEHUH.

Nmeer  HaBblkM  (HAYaJbHOTO  YPOBHSI)
PUMEHEHUS METO/IOB BapHaIiu
MIPOU3BOJIEHBIX MOCTOSIHHBIX, METO/I0M

HeomnpeAeNeHHbIX KO (OUIIMEHTOB.

OIIK-1 Cnocoben pemarb
3aJaun  MpoecCHOHAIBHON
JIEATEIbHOCTH Ha OCHOBE
UCIIOJIb30BaHUS

TCOPCTUICCKUX u
PaKTUYECKUX OCHOB
€CTCCTBCHHBIX u

TCXHUYCCKHUX HAYK, a TAKKC
MaTCMAaTUYCCKOro aliapara

OIIK-1.8 O6pabarbiBaet
pacueTHbIe u
SKCIICPUMCHTAJIBHBIC JaHHBIC
BEPOATHOCTHO-

CTaTUCTUYCCKUMHU METOJaMU

3HaeET
3HaeT OCHOBHBIC 3aKOHOMCPHOCTHU 151
COOTHOIICHNA, MIPUHIUIIBI TCOpHUU

BEPOATHOCTEW N MaTEMAaTUYECKOM CTATUCTHKH,
OCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEM.
3HaeT 3aKOHBl paclpelesICeHUs] TUCKPETHBIX W
HENPEPBIBHBIX CIY4YalHBIX BEJIMYMH, 3aKOH
OOJIBLIMX YKCEN U €r0 IPUMEHEHHUE.

3HaeT UEHTPAIBHYIO IIPEACIbHYIO TEOPEMY U €€
IIPUMEHEHHE, BEPOSITHOCTHBIE METO/IBI pacueTa
HaJEKHOCTH.

ymeer

Nmeer  HaBbIKM  (HA4aJIbHOTO  YPOBHS)
BEPOATHOCTHOI'O U CTAaTUCTHUYECKOTO aHaJIN3a
pacueTHBIX U OJKCHEPUMEHTAIbHBIX JIaHHBIX,

NOJYYEHHbIX M3  OOUICMHXEHEPHBIX U
CHEeNHATbHBIX JUCIHILIMH TPOoQecCHOHATHHON
HalpaBJIEHHOCTH.

BJIajIeeT

HNmeer  HaBbIKM  (HAYaJIbHOTO  YPOBHS)
MEpPBUYHON  CTAaTUCTMYECKOM  00paboTku
HKCIEPUMEHTAIbHBIX JIaHHBIX, COCTaBJICHUS

BAPUALIMOHHOTO DPsifa, TPYNIMPOBKH JAHHBIX,
HaxOXJEHUsA  YHCIOBBIX  XApPaKTEPUCTHK,
IIOCTPOEHUS TUCTOTPaMMBl, aHanM3a
[IOJIYYEHHBIX PE3yJIbTaTOB.




VYK-2 Cnoco6en onpenensats|YK-2.1 Omnpenensier nepedeHb
TOCTHKECHUS

Kpyr 3aJad B  paMKax|3agady JUTSE

MMOCTaBJICHHOW 1€MW  M|IOCTaBJICHHOM IIEIH
BBIOMPATH OINTHUMAaJIbHEIC
CHocoObl WX  pELICHUS,
UCXOAsl W3 JCHUCTBYIOIIUX

MPaBOBBIX HOPM,
UMEIOUINXCS PECYpcoB U
OTpaHUYCHUMN

3HaeT
3HaeT (OPMYITUPOBKU IIEJIeH, KPHUTEPUEB U
napamMeTpoB MaTEMaTUYECKOM MOJEIH Ui
pelieHuss 3aJad  MHXKEHEPHOW  MpPaKTHKH,
METO/IbI OIICHOK aJICKBaTHOCTHU
MaTeMaTUYeCKO  MOAETH IO  CTEHEHH
COOTBETCTBUSl PE3YyJIbTATOB, IMOJYYEHHBIX IO
MOJIEJIH, JAHHBIM SKCIIEPUMEHTA WM TECTOBOM
3aJlauH.

yMeeT

Ywmeer:

- hopManM30BaTh MOCTABICHHYIO 33/1a4Y;

- TPUMEHATH OCHOBHBIE MaTEeMaTHYECKHE
METO/Ibl B PEIICHUH IMOCTaBJICHHBIX 3a/1a4.
BJajJeeT

MaTE€MaTUYeCKUM alapaToM, IO3BOJISIOIINM
PEIINTH MTOCTaBJICHHBIE 33a]]a41

VYK-2 Cnoco0Gen onpenenars|YK-2.3 Ilpemnaraer cnocod u
Kpyr 3ajad B  PaMKax|CPeACTBO  pEIICHHS

IIOCTaBJIIEHHOW  LeMu  H|Npo(ecCHOHANIBHOM
BbIOMpATh ONTUMAJIbHBIE|AEATEIbHOCTH c

CIOCOOBl  MX  PEIIEHHUs,|pECYpPCOB U OTPAHUYEHUI

UCXO0N W3 JICHCTBYIOIIUX

MIPaBOBBIX HODM,
UMEIOIINXCA PECypcoB H
OTpaHUYCHUIN

3HaeT
MaTeMaTHYeCKUH anmnapar, IpUMEHSIEeMbIH 17
pelIeHNs] OCHOBHBIX ITPO(hecCHOHANbHBIX 3a7a4
ymeeT

BbIOMpaTh CIOCOO pEeLIeHHs] IOCTaBJIEHHOU
3aJlauy C y4eTOM PECYPCOB U OTpaHUUYCHUN
BJajieeT

MaTeMaTHYeCKUMHU METO/1aMHU peLeHus
[IOCTaBJICHHBIX 3a/1a4

VYK-2 Cnocoben onpenensats|YK-2.4

BbIOMpATH ONTHMAaJIbHbIE
croco0bl  HMX  pelIeHus,
UCXOId W3 JIEUCTBYIOIIUX

IIPaBOBBIX HOPM,
UMEIONINXCA  PECYpPCOB U
OTpaHUYECHUN

CocraBisieT
Kpyr 3aJad B paMKax|[ocleoBaTeIbHOCTD
MOCTAaBIEHHOW  1enu  U|(ITOPUTM) PEIIeHUs 3a1auu

3HaeT

QJITOPUTMBl  OCHOBHBIX METOJIOB  pEIICHHUS
MOCTaBJIEHHBIX MAaTEMAaTHUECKUX 3314

ymeer

IIPUMEHATHh AJITOPUTMBl OCHOBHBIX METOJOB
pelleHnsT TOCTABJIEHHBIX  MaTeMaTH4YEeCKHX
3a1a4

BJajieeT

aJIrOPUTMaMHU peLeHus MOCTaBJIEHHBIX
MaTeMaTHUYeCKUX 3a/1a4

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOIM IPOrpaMMBbl
Jannass pucnuruiiHa (MOAysb) BkimoueHa B brok «ucummnunel, moxynu» b1.0.08 ocHoBHOIA
npodeccuoHaibHON 00pa3zoBaTenbHOM mporpamMmbl 08.03.01 CTpouTenbCTBO M OTHOCHTCS K 00S3aTebHOMN

qaCTHu yqeGHoro IJ1a”Ha.

OOyvaromumMucsa JAODKHA OBITH B TOJHOM Mepe OCBOEHA IIKOJIbHAs MporpaMMa IO pa3iInyHbIM

pa3jaciiaM MaTCMaTUKH.

No

/1

[Tocnenyromuye TUCIUTIITUHBI

KOI[ U HAMMCHOBAHUC UHUKATOPpA
JOCTHXXCHHA KOMIICTCHIIMH

1 [Mexanuka KHAKOCTHU U ra3a

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

2 |TexHmueckas MeXaHUKa

OIIK-1.4, OIIK-1.5

3 |CpencrBa MexaHH3AIMH CTPOUTEIHCTBA

OIIK-3.1, OIIK-3.2




4. O0beM AUCHUILIMHBI (MOAYJISA) B 3a4ETHBIX €AWHUIAX C YKA3aHHEM KOJHYECTBAa aKaJAeMHYECKHX
4acoB, BbIICJCHHBbIX HA KOHTAKTHYI0O padoTy o0ydarommxcsi ¢ nmpemnojgasaresaeM (10 BHAaM Y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO PA00Ty 00y4YarommXxcst

Cemectp
M3 Hux yacsl Ha
Bun yuebHoii paboTbl E;fgg MIPAaKTHYECKYIO 1 ’ 3
TOATOTOBKY
KonTakTHasi padora 104 32 40 32
Jlexnmonnsie 3anstus (Jlek) 40 0 16 8 16
[Ipaxtrueckue 3amsaTus (11p) 32 0 8 16 8
Ipaktrueckue 3anatus B ceccuio (I1133) 32 0 8 16 8
HNuas kouTakTHas padoTa, B TOM Yucie: 2,9 1,05 0,8 1,05
KOHCYJIbTAIIMU TI0 KYpPCOBOM paboTe (TIPOEKTY),
KOHT}ZOHLHLIM pa60¥£M (PFPI; e ’ 1,2 0.4 0.4 0.4
KOHTaKTHas paboTa Ha aTTeCTAIMIo (cIaJa 3a4eTa,
3ayeTa ¢ OIICHKOM; 3aIlluTa KypCOBOW pabOThI 1,2 0,4 0,4 0,4
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO
(KOHchII:TaI_IFI)/IH nepen SK3aMEHOM U caada 0.5 0,25 0,25
Yacpl HA KOHTPOJIb 21,5 8,75 4 8,75
CamocrositenbHas padora (CP) 267,6 102,2 63,2 102,2
OO0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIs1)
yace:| 396 144 108 144
3a4YeTHbIe eJMHUIbI: 11 4 3 4
5. Copep:kanue AUCHUIIMHBI (MOAYJisl), CTPYKTYPHMPOBaHHOEe MO pa3jieiaM (TeMaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4eCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTn4eckuii MjaaH JUCHUILUIUHBI (MOTYIIS)
KonrakTtHast padora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
WHAUKATOP
3 113 JIp B a
Ne Pasfienbl AUCIUIITHHEIL g JIeKIHH CP I({:;go, JIOCTHKEHU
8 W3 HUX Ha W3 HUX Ha M3 HUX Ha A
TpaKTH- TpaKTH- MIPaKTH- KOMIICTCHIT
BCEro | uyeckyrm | Bcero | ueckyro | Bcero | yeckyro un
MOJATro- MHOATOo- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. JIuneitnas anreOpa
OIIK-1.6,
OIIK-1.7,
1.1. |JTunetinas anreOpa 1 4 3 20 27 OI1K-1.8,
YK-2.1,
YK-2.4
2. |2 pa3zgen. Ananutudeckas
T€OMETPUS
OIIK-1.6,
OIIK-1.7,
21, AHanmuTHYecKas TeoMeTpus Ha 1 2 3 18 23 OI1K-1.8,
ILUIOCKOCTH VK-2.1,
VYK-2.3,
YK-2.4




OIIK-1.6,

OIIK-1.7,
BexTopnas anreOpa u
OIIK-1.8,
2.2. |aHanUTHUYECKass TeOMETpusi B 18 24 VK-2 1
MIPOCTPAHCTBE VK-2.3,
YK-2.4
3. |3 paznen. OcHOBBI
MaTeMaTUYECKOT0 aHalnu3a
OIIK-1.6,
OIIK-1.7,
31 DyHKIIUS OTHOW IEPEMEHHOM, €€ 112 142 OIIK-1.8,
IpeJieN U HENPEPhIBHOCTh YK-2.1,
YK-2.3,
YK-2.4
OIIK-1.6,
OIIK-1.7,
30 [Ipon3BogHass GyHKIUM U €€ 20 26 OIIK-1.8,
IPUIOKEHUS YK-2.1,
YK-2.3,
YK-2.4
OIIK-1.6,
OIlK-1.7,
DOyHKIUS HECKOJIBKUX OI1K-1.8,
3.3. NEPEMEHHBIX 15 20 YK-2.1,
YK-2.3,
YK-2.4
4. |4 paznen. Has koHTakTHas
pabora - 1 cemectp
OIIK-1.6,
OIlK-1.7,
OIIK-1.8,
4.1. |NHas koHTaKTHas paboTa 0,8 VK-2.1,
YK-2.3,
YK-2.4
5 |5 paznen. Kontpous - 1 cemectp
OIIK-1.6,
OIIK-1.7,
OIIK-1.8,
5.1. |Dx3ameH 9 VK-2.1,
YK-2.3,
YK-2.4
6. |6 pasznen. MuTerpansHoe
ucuncieHne GyHKIUu OTHON
MIePEMEHHOMN
OIIK-1.6,
OIlK-1.7,
. OIIK-1.8,
6.1. |HeompeneneHHbIid HHTETpaIT 15 24 VK-2.1,
YK-2.3,

YK-2.4




6.2.

OnpeneneHHbli HHTErpall

13

OIIK-1.6,

OIIK-1.7,

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

6.3.

HecoOcTBeHHBII HHTETpaT

5,2

8,2

OIIK-1.6,

OIIK-1.7,

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

7 pazaen. KoMruiekcHble yucia

7.1.

KommniekcHble uncia

OIIK-1.6,

OIIK-1.7,

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

8 paznen. {uddepeHnmanbabie
ypaBHEHUS

8.1.

Jud.ypaBHenus 1 nopsaka

13

22

OIIK-1.6,

OIIK-1.7,

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

8.2.

Jud.ypaBHeHHss 2 mOpsIKa U
BBIIIIE

13

OIIK-1.6,

OIIK-1.7,

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

8.3.

JInnelinbie HEOHOPOJIHBIE
mud.ypaBHEHUST 2 TOpsiiKa C
HOCTOSIHHBIMU KO3 PHUIIEHTaMU

10

18

OIIK-1.6,

OIIK-1.7,

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

9 paznen. Mnast kOHTaKTHas
paborta - 2 cemecTp

9.1.

WNHas xoHTakTHas paboTta

0,8

OIIK-1.6,

OIIK-1.7,

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

10.

10 pa3nen. Kontposs - 2
CeMeCTp




10.1.

3aueT

OIIK-1.6,

OIIK-1.7,

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

11.

11 pazpen. P

11.1.

Psanel.

32,2

44,2

OIIK-1.6,

OIIK-1.7,

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

12.

12 paznen. Teopust
BEPOSTHOCTEH

12.1.

Crny4aiiabie cOOBITHS

20

28

OIIK-1.6,

OIIK-1.7,

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

12.2.

Crny4aifHble BETUYUHBI

20

28

OIIK-1.6,

OIIK-1.7,

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

13.

13 pazaen. Marematuueckas
CTaTHUCTHKA

13.1.

DJIEMEHTHI MaTeMaTHYECKON
CTATUCTHUKH.

30

34

OIIK-1.6,

OIIK-1.7,

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

14.

14 paznen. Unast koHTaKkTHas
pabora - 3 cemecTp

14.1.

WNnast koHTakTHasA pabora

0,8

OIIK-1.6,

OIIK-1.7,

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

15.

15 paznen. Kontposs - 3
ceMecTp

15.1.

DK3aMeH

OIIK-1.6,

OIIK-1.7,

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




5.1. Jlekuuu

Ne | HaumeHoBaHue pasnena .
o HaunmeHnoBaHMe U KpaTKoe CoJepKaHUE JIEKIUH
pasn U TeMBbI JIEKIHI
Martpuubl 1 onpeaenuTeNny, AeMCTBUS HaJl MAaTpULIaMH.
. Martpuubsl 1 aeiictBus Haj HuMuU. OIpenenuTenn KBaJpaTHBIX MaTpull.
1 Jluneiinas anreOpa o y
CaoiictBa ompenenureneii. MuHopbl U anreOpanyeckue JIOMOJHEHUS.
Teopema Jlamuiaca. O6paTHas MaTpuna. Panr maTpuiisl.
CucreMbl TMHENHBIX YPABHEHU.
. Cucrembl JUMHEWHBIX ypaBHeHUH. Kputepuii COBMECTHOCTHM CHCTEM
1 Jluneitnas anredpa u o .
JVHEHHBIX ypaBHeHUH. Meroasl pemenus: meron Kpamepa, meron I'aycca,
METO/ C UCII0JIb30BaHHEM 0OpaTHOW MaTpPHUIIBI.
AHanuTHYecKas reOMeTpHsl Ha MIOCKOCTH.
1. lekapToBa cuctemMa KOOpAMHAT Ha TuIocKocTH. [IpeoOpa3oBanust cucTeMbl
KOOpJIMHAT: IMapaljieNIbHbII MepeHoc U MOBOPOT ocell. Paccrosinue mexay
2 AHanuTHYCCKas JIBYMSI TOYKAMH, JICJICHHE OTPE3Ka B 3aIaHHOM COOTHOIICHHUH.
TCOMCTPH3 Ha TIIOCKOCTH |9 T[pgmas Ha IUIOCKOCTH: BUIBI YPABHEHHM IIPAMON Ha IIOCKOCTH, B3AUMHOE
PacCIoJIOKEHUE IBYX MPSMBIX, PACCTOSHUE OT TOUKH JI0 MPSMOM.
3. KpuBsie BTOpOro mopsiaka Ha IJIOCKOCTH: 3JUIMIIC, runiepOona, napabdona,
OCHOBHBIE XapaKTEPUCTHKU.
Bekropnas anrebpa
Bekropnas anrebpa u .
BekTopsl Ha IJIOCKOCTH M B MpPOCTpaHCTBE. JIMHEHHBIE omepanuu Haj
aHAIUTHUYECKas .
3 BEKTOpaMH, cBoMcTBa. CKaJIIpHOE, BEKTOPHOE U CMEIIAHHOE MTPOU3BEACHUS
reoMeTpHUsl B .
p BEKTOPOB, CBOHCTBA. YCJIOBHUS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTU U
MIPOCTPAHCTBE o
poctp KOMILTAHAPHOCTH BEKTOPOB B KOOPAMHATHOU (hopMe.
AHanuThyeckas reOMeTpHUsl B IPOCTPAHCTBE.
1. VYpaBHeHHE IUIOCKOCTM B MpPOCTpaHCTBe. B3aummHoe pacnosoxeHue
IUIOCKOCTE B MPOCTPAHCTBE: YIroid MEXIY IIJIOCKOCTSMH, YCJIOBHS
Bekrophas anrebpa u .
NapaJuIeIbHOCTH U NEPIEHANKYIISIPHOCTH TUIOCKOCTEH.
aHAJIUTUYECKas .
3 2. Ilpsimasti B IpOCTPAHCTBE U COCOOBI €€ 3a1aHus. YTOJ MEXIY NPSIMbIMHU.
reOMETpPHUSI B .
P PaccTosiHME OT TOYKH 10 IPSAMOIA.
IIPOCTPAHCTBE .
3. B3aumHoOe pacrosiokeHue MpsIMOM U IJIIOCKOCTH B MPOCTPAHCTBE: Yrojl
MEXAy TNpsAMOM W IUIOCKOCTBIO,  YCIOBUS  NAapajUIEIbHOCTH U
NEePIEeHIUKYISIPHOCTH IPSIMON U TJIOCKOCTH.
@yHKIMS, €€ IPEEN U HENPEPBIBHOCTD.
1. Tlomatue wu cmocoObl 3agaHusi (QYHKUMH, CBOWCTBA (YHKIIMM.
Knaccugukarus s3neMeHTapHbIX QYHKIUI.
DyHKIUSA OJHON 2. [Ipenen pynkuun. beckoHeuHo Malibie 1 OECKOHEYHO OOJBIITNE BEJIMUMHBI.
4 | mepemeHHOH, ee ipezien1 |OCHOBHBIE TEOPEMBI O IpeAenax, NPU3HAKU CYLIECTBOBAHHUS IIpenena.
Y HENPEPBIBHOCTH 3ameuaTenbHble npenensl. CpaBHeHHE OECKOHEYHO MallbX BEJWYHH.
OKBHUBaJICHTHbIE OECKOHEUHO MaJible (QYHKIUH.
3. HemnpepbiBHOCTh (GyHKIMU B Touke. TOYKM pa3pbiBa (YHKIUH U HX
kiaccu¢ukaius. OCHOBHbBIE TEOPEMBI O HEITPEPBIBHBIX (DYHKIIHSAX.
[TpousBoaHas GyHKIUH.
Onpenenenue npou3BoHON. Ee reomerpuueckuii 1 GU3NIECKUil CMBICII.
[TpaBuna qudpepeHurpoBaHus.
. TponssoHast GyHKIUH [TpousBoHbIe 31eMeHTapHBIX (GyHKIMA. [Ipon3BoaHas cI0XKHOM, 0OpaTHON

U €€ MPUJIOKEHHUS

U TIapaMeTpUYeCcKy 3aJaHHOW (QyHKIUH.
IIpunoxxeHus Npou3BOJHOMN:

- YpPaBHEHHUE KacaTeIbHOU K KPUBO;

- uccieioBaHue (PYHKIMM U TIOCTPOEHUE ee Tpaduka;




- BBIYMCIICHHE MPUOIMKEHHOTO 3HAYCHUS (YHKLUUHU C MOMOIIBIO (hOPMYIIBI
Telnopa.

@yHKIUSA HECKOJIBKUX
MIEPEMEHHBIX

YacTHble IPOU3BOHBIE U UX MPUIIOKEHUS.

@OyHKIMN HECKONBKUX IepeMeHHbIX. O0nacTh onpeaenenus. [IponzBonusie u
middepeHnmansl  GyHKIUA HECKOJIbKUX IEpeMEHHBIX. [ eomerpuueckuit
CMBICJ YaCTHBIX MPOU3BOIHBIX. [IpOM3BOIHAS CTIOKHOW M HESIBHO 33aHHON
(GyHKIMN HECKOJBKUX TMepeMeHHbIX. Hopmanbs u KacaTelbHas IIOCKOCTh K
noBepxHoctu. [Ipom3BomHas 1o HampaBieHHIO (YHKIMM HECKOJIBKHX
nepeMeHHbIX H TpanueHt. [lpomsBoanbie u auddepeHnnansl  BBICIIMX
nopsinkoB. TeopemMa 0 paBEeHCTBE CMEUIAHHBIX IPOU3BOIHBIX. DKCTPEMYM
(yHKIIMN HECKOJIBKHX MepeMeHHbIX. Hanbomnblee 1 HanMeHblee 3Ha4eHUs
(bYHKIIMH HECKOJIBKUX MEPEMEHHBIX B 3aMKHYTOH 00J1aCTH.

Heonpenenennpiii
WHTErpaj

HeonpenenenHslii MHTErpa, €ro CBONCTBA U OCHOBHBIE METO/IbI BEIYMCIICHHUS.
[lTonstue mepBooOpazHoi  dyHKkumu. OmnpenerneHHe W CBOWCTBA
HEOIPECIEHHOT0 HMHTerpana. Tabiuma HeonpeaeNeHHbBIX WHTETPajoB.
WurterpupoBanne pasznoxxkeHueMm. HTerpupoBaHue METOJIOM  3aMEHBI
nepeMeHHo. IHTerpupoBanue no 4acTsam.
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OnpeneneHHbIN
WHTErpaj

OrnpeiesieHHBI UHTETPAl U €T0 MPUIIOKEHUSI.

[lonsiTue omnpeneneHHOro WHTErpaina, ero reomerpuueckuil. CBoiicTBa
ONPEACICHHOTO HHTErpaia. TeopeMa o cpenHem 3HaueHud. Teopema bappoy
nu ee cneacreue. Dopmyna Herorona-Jleiibnumna. I'eomerpuueckue
IIPUIIOKEHUS OIIPENEIEHHOTO UHTErpaa.
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HecoOcTBeHHBIN
WHTETpaT

HecoOcTBeHHBIN HHTETpaT.

HecoOcTBeHHBIN MHTErpal, ONIPEICIICHIE, BEIYMCICHHE.

HccnemoBanmne cXoIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB IIEPBOTO W BTOPOTO
pona.
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KommiexkcHbie unciia

KommekcHsble uncna.

Onpenenenre KOMIUIEKCHBIX yncen. AnreOpandeckast (popMa KOMILIEKCHOTO
yucna. TpuroHomerpudeckas ¢opma KOMIUIEKCHOTo uucina. JleiicTBus Han
KOMIIJICKCHBIMHU YU CJIaMU.
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Jud.ypaBuenus 1
nopsiiKa

JuddepennunanbHble ypaBHEHHS IEPBOTO MOPAIKA U METO/Ibl UX PEIICHUS.

1. OcHOBHbIE TOHATUS TEOPUH OOBIKHOBEHHBIX U depeHIInaTbHBIX
ypaBHeHui. OO1iee u 4yacTHoe perieHue TuddepeHaIbHOr0 ypaBHEHUS.
Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTHU peleHus 3agaun Komm.

2. YpaBHEHMS IEPBOTO MOPSIIKA:

- tu¢depeHIanbHble YpaBHEHUS € Pa3ACISIOIUMUCS IEPEMEHHBIMU;

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

- TuHelHble AU pepeHnnanbHble ypaBHEHUS U ypaBHeHHe bepHyiuin.

14

Jud.ypaBHeHHs 2
MOpsi/IKa U BBILIE

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

1. O6mue nousTust 0o AudQepeHIuaNbHbIX YPAaBHEHUSIX BTOPOTO TMOPSIIKA.
Sagaua Komm.

2. JuddepeHunanbHble YpaBHEHHS BBICIIMX MOPSJIKOB, JOMYCKAIOIINE
MTOHMKEHHUE TIOPSI/IKA.
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JlnmHeitnpie
HEOJHOPOJIHbBIE
nud.ypaBHEHUS 2
MOpsiIKa C MOCTOSIHHBIMU

JIuneitnsle nu¢ dhepeHnuanbHble YpaBHEHUS BTOPOTO MOPSIKA.

Jluneiinsle nuddepeHuanbHble YpaBHEHHsSI BTOPOTO MOPsJIKa, CBOMCTBA MX
pemennii. OxHOpOIHBIE THHEHHBIE MU dhepeHInaTbHbIe YPaBHEHUSI BTOPOTO
MOpsAIKa C TOCTOSHHBIMH  KO3(QPUIMEHTaMU. XapaKTEepUCTUUYECKOE
ypaBHeHHe. CTpyKTypa oOIIero peneHus




kod(purmenTamu

OJTHOPOJHOTO U HEOJHOPOIHOTO IU(QepeHINaIbHOTO YPaBHEHUS BTOPOTO
nopsinka. JluHeitHoe HeomHopomHoe muddepeHnnaTbHOe ypaBHEHHE €
MOCTOSHHBIMUA KO3((QHUIMEHTaMU W CIELUAIbHOM MpaBod YacThio. Meron
BapHaly IPOU3BOJIBHBIX OCTOSHHBIX.
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Paner.

YucnoBble U CTEIIEHHBIE PSbI.

1. YucnoBoi psn, €ro CXOJUMOCTh, CyMMa. 3HAKOMOJIOKHUTEIIbHBIC PS/IbI.
CgoiicTBa cxomsaumuxcs psanoB. HeoOXoauMblid TMPU3HAK CXOIUMOCTH.
Joctarounble NMpU3HAKU CXOAMMOCTU PSJOB C MOJOXKHUTEIbHBIM YICHAMM:
(mpu3HaKu cpaBHEHUs, pu3Hak JlanamOepa, uHTEerpanbHbIi npusHak Komm).
2. 3HaKoYepeIyIOIIuecs PAIBL. [Tpuznax JleitOHuma JUTSt
3HAKOYEPETYIOIUXCS pAI0B. AOCONIIOTHAS U YCIOBHASI CXOJIUMOCTb.

3. Crenennbie psabl. Teopema Abens. HTepBa CXOAUMOCTH CTEIICHHOTO
psiia, CBOMCTBa CyMMBbI CTENEHHOro psijaa. Teopema O €IUHCTBEHHOCTH
pa3ioxeHus: QyHKIIMH B CTEIICHHOU Psij.

4. Paner Teiopa u Maxknopena. HeoOxoaumoe M J1I0CTaTOYHOE YCIOBHE
cxogumoctu psjaa Teimopa k mopoxkaaronieid GyHknun. OCTaTOYHBINA WICH
dopmyner  Teitmopa B dopme Jlarpamxka. PaznoxeHne OCHOBHBIX
3JIEMEHTapHBIX (YHKIHN B psi MakiopeHa.
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CrnyuaitHbie COOBITHS

Crny4aiiHbie COOBITHS.

1. OcHOBHBIE TOHATHA: Cily4ailHOE cOObITHE, BUABI COOBITHUN. Anredpa
coObITuii. Kitaccuueckoe omnpenenenue BepossiTHOCTU. YacToTa U BEpOSATHOCTh
nosiBiieHus coObITHs. ['eomeTpuueckoe onpeaeneHne BepOITHOCTH.

2. DneMeHThl KOMOMHATOPUKHU: Pa3MELICHHUs, TIEPECTAHOBKH, COUETAHUSI.

3. Teopema cnoXeHHSI BEPOATHOCTEH. YCIOBHAsl BEPOATHOCTh, TEOpEMa
YMHOKEHHS BEPOSITHOCTEH.

4. dopmyiia MOJTHOM BEpOSATHOCTH U opMyiibl baiieca.

5. TloBropubie wucnsiTanus. Popmyna bepHymin. AcUMOTOTHYECKHE
dopmynel: Teopema Ilyaccona, JlokanbHass M MHTerpajlbHas TEOPEMbI
Jlannaca.
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CrnyyvaiiHble BeITUYHHbI

Crny4aifHble BETMYUHBI.

1. IlonATHe cmyyaiiHOW BENUUYUHBL. J{UCKpETHBIE M HENPEPBIBHBIE CITy4YaiiHbIE
BEIMYMHBL. PsAn  pacnpeneneHuss ciaydalHOW — BeNIMYMHBL.  DyHKOUA
pacupeneneHus  Ciay4alHOM  BenuuMHbL.  IInoTHOCTE  pacnpeneneHus
BEPOSITHOCTEH.

2. YucnoBble XapaKTEPUCTUKU CITy4alHON BEIUYUHBL.

3. Buael pacnpeaeneHuss  ciaydyallHbIX — BEJIMYMH:  OMHOMHAJIbBHOE
pacmpeneineHue,  eOMETPUYECKOE  paclpefelieHUe,  paclpelercHue
ITyaccona, paBHOMEPHOE pacHpeelIeHue, MOKa3aTeIbHOE pPaCIpeleIICHNUE,
HOpMAaJIbHOE paclpenencHue. PacnpeneneHus, CBs3aHHbIE C HOPMAaJIbHBIM
pacmpeaeIIeHuEM.

4. 3axoH 6osbmnx uucen. [IpenenbHble TEOPEMBI.
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DJIEMEHTHI
MaTEMaTUYECKOM
CTATUCTHUKH.

3aayy MaTeMaTH4EeCKON CTaTUCTUKH.

OCHOBHBIE  33aJaul  MATEMaTUYECKOM  CTAaTHUCTHKU.  ['eHepaibHas
COBOKYNMHOCTb. BpiOopka. Bapuanumonnsid psin. BeiGopounas ¢yHkius
pacnpeneseHusl. Bri6opounsie YHUCIIOBBIE XapaKTEPUCTUKH.
I'pynnupoBanHbli BapualMOHHBIA psfx. I'ucrorpamma. MHTepBanbHBIE
OIICHKH. JlOBEpHUTENBHBI MHTEpPBAN JUII MaTEMaTUYECKOIO OKHMJIAHMS.
IIpoBepka CTaTUCTUYECKUX TUIIOTES.

5.2. IlpakTnyeckre 3aHATHS B CECCUIO

No

/1

HaumenoBanue paznena
Y TEMbI CEMUHAPCKUX
3aHATUN

HaumenoBaHue u COACPIKAHUC TPAKTUYCCKUX 3aHATUHI




Pewrenne cucreM JTUHEHHBIX YPAaBHEHUMN.

1 Jluneitna anreGpa Pemenue cucrem merogom Kpamepa, ["aycca.
Pemenue 3a1a4d no aHAIUTUYECKON T€OMETPUHU HA IUIOCKOCTH.
CocraBneHue ypaBHEHHs MNpsMol. BzanmHOe pacrnonokeHue MpsIMbIX.
2 AHanuTHdCCKa Onpenenenue TrIa KpUBOil BTOPOro NOpsAKa [0 €€ YPaBHEHHIO U IOCTPOCHUE
TCOMCTPHA Ha IITOCKOCTH | JIeKapTOBOM 110cKoCTU. [louck Touek nepeceyeHus 3aJaHHbIX JTUHUM.
Pemenue 3a1a4 no aHaIMTUYECKOW F€OMETPUH B IIPOCTPAHCTBE.
Bekropnas anrebpa u COCTARICHIE .
YpaBHEHUs1 IUIOCKOCTM M HPSAMOM IO  M3BECTHBIX
3 aHajTHHeCKas napameTpam/XapakTepUCTUKAM:
reoMerTpui [Touck TOukM mepeceyeHus: MPSAMBIX M IUIOCKOCTEW, MOUCK PaCCTOSHUS OT
HpOCTPAHCTBE TOUKHM JI0 IJIOCKOCTH WJIU IPSIMOM.
Brrunciienne npou3BOIHON U €€ NPHUIIOKEHHUS.
5 [TpousBoanas GyHkuuu u|BeMUCICHNE TPOM3BOIHON C NMOMOWIBIO NpaBull JupdepeHunpoBaHus U
€€ IPUIIOKEHHS TAOJIUIIBI IPOU3BOTHOM.
Pewrenue 3amau Ha TPHIIOKEHUS TPOU3BOJHOM.
[IpunoskeHus 4aCTHBIX TPOU3BOIHBIX.
Pemenue 3a1a4 Ha IPUMEHEHHUE YaCTHBIX [TPOU3BOIHBIX:
- IIOCTPOEHHUE YpPAaBHEHMI KacaTeIbHOW IUIOCKOCTH M HOpPMalId K
6 @yHKIUSA HECKOJIBKUX [OBEPXHOCTH;
HEPEMCHHDIX - IOMCK MIPOU3BOHON MO HAIIPABJICHUIO U TPaJleHTa (QYHKIUY;
- TOWCK HauOOJBIIEro M HAMMEHBIIETO 3HA4YCeHUS (YHKIMHA B 3aJaHHON
o0nacTu.
MeTo/1b1l BBIYHMCIEHUS HEOIIPEIETIEHHOI'O HHTETpaia.
Meroabl UHTErPUPOBAHUS:
- 3aME€HAa [IEPEMEHHOM;
9 Heonpenenennsiii - UHTETPUPOBAHME I10 YaCTSIM;
MHTErpaj - HHTETPUPOBAHUE IPOOHO-PAIIMOHATIBHBIX aIreOpanyecKiX BhIPaKEeHUH;
- HHTETPUPOBAHHWE  HEKOTOPBIX  MPPALMOHAIBHBIX  alre0pandeckux
BBIPAKCHUI;
- UHTETPUPOBAHUE TPUTOHOMETPUUECKUX BBIPAKEHUH.
I'eomeTprueckue npuoKeHus onpeaeaEHHOro0 HHTerpana
10 OnpeneneHHblit I'eomeTprueckue NpUI0KEHUS ONPEAEIEHHOIO HHTErpaa:
MHTErpal - IJIOLIAb 3aMKHYTON (QUTYPBI;
- 00BEM Tena BpaleHHUs.
MeTtopl peleHus: ypaBHEHUHN NIEPBOTO MOPSAKA.
Meroas! pemenus 11 ypaBHEHUN IEPBOTO NOPsIIKa:
Jud.ypaBuenus 1 - T depeHIaIbHbIe YPaBHEHUS C Pa3IeIIOMUMUCS IEPEMEHHBIMH;
13 nopsiziKa - OAHOPOJHBIE UG depeHIInaTbHbIE YPABHEHUS U YPaBHEHUS, IPUBOASIINE K
HUM,;
- TuHelHble AU pepeHnnanbHble ypaBHEHUS U ypaBHeHHE bepHysuin.
Metoapl pemeHust nuddepeHuaNbHbIX ypaBHEHUN BBICHIMX TMOPSAKOB,
JIOTTYCKAIOLIUE IOHMKEHNUE NTOPSAIKA.
HuddepeHnnanbible  ypaBHEHUS BBICHIMX MOPSAIKOB, JIOMYCKAaIOIIKe
14 Hud.ypaBHeHus 2 MMOHM)KEHUE TTOPSAIKA:
MOpsJIKa U BBIIIE - mpocTeiiee nud. ypaBHEeHHE N-TIOPSIKA;
- YpaBHEHHE, COJEPIKAILIEE TOJIBKO apryMEHT U JABE CTapIlNe IPOU3BOIHBIE;
- YpaBHEHHUE, HE cojiepKalllee apryMeHTa.
TTHeiHbIe Metoapl  pemieHHsl JIMHEWHOTO  HEOJHOpPOAHOE  Au(depeHInanbHOro
5 HEOTHOPOTHBIC YPaBHEHH C IOCTOAHHbIMH KO3 PHUIHEHTaAMHU.
OpHopoaHbie MMHENHbIE TuddepeHIraIbHble YpaBHEHUS BTOPOTO MOpsiIKa ¢

nud.ypaBHEHUS 2
MOpsIKA C

IIOCTOAHHBIMHA KOB(I)(bI/IL[I/ICHTaMI/I. XapaKTepI/ICTI/I‘-ICCKOG




ypaBHEHHE.

Crpyktypa oOmmero  pemeHus  OAHOPOJAHOTO ¥ HEOJHOPOIHOTO
Qg epeHIaIbHOr0 YPaBHEHUS BTOPOTO MOPSIKA.
TOCTOAHHBIMHU Mertonbl  pelieHHs JIMHEHHOTO HEOJHOpoAHOe  AuddepeHnnanbHOro
KodppuumeHTaMH YpaBHEHHS C TIOCTOSSHHBIMHU KO3 (HUIIIEHTaMU:
- CO CIIeMaIbHOM MPAaBOW YaCThIO;
- METOJ1 BapHalluM IIPOU3BOJIBLHBIX IOCTOSIHHbIX.
YucnoBble U CTENIEHHBIE PSAABL. PELICHHUE 3a1a4.
Yucnossle PAIBL Jlocrarounsie [IpU3HAKU CXOIMMOCTH
18 Psanel. 3HAKOIIOJIOKUTEIBHBIX PAOB. CXOAUMOCTb 3HAKOIIEPEMEHHBIX PSAIOB.
Pasnoxxenne pyHKIMU B CTETIEHHOH psia. IHTepBal CXOJMMOCTH CTETIEHHOTO
pszna.
[TocTtpoenue ciy4allHOro cOOBITHA Yepe3 3JIEeMEHTapHble COOBITUS U
BBIUMCJIEHUE €r0 BEPOSTHOCTH.
Teopemsl CII0KEHNSI H YMHOKEHUS BEPOSTHOCTEN. Y CIIOBHAsI BEPOSITHOCTD.
19 | Cayuaiinsie coObiTus  |PopMmyrna noaHoil BeposTHOCTH U hopmyisl baiieca.
[ToropHbIe cnbiTanus. @opmyna bepHymu. AcumnroTuyeckue GopMyIbl.
JluckpeTHas 1 HelpepbIBHAS CllydaiiHas BEJIMYHMHA.
20 | Cnyuaiinble Benuuunabl [[IMCKpETHast ¥ HENpepbIBHAsA CllyvaiiHas BeIMYMHA. VX  4YHMCIIOBBIE

XapakTepucTUKU. OCHOBHBIE paclpeesICHusI.

5.3. IlpakTudeckue 3aHsITHs

HaumeHnoBanue pasaciia

Ne N
past Y TEMBI MPAKTUIECKUX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
3aHATUI
. Pemenue cucrem IMHENHBIX YpPaBHEHUM.
1 Jluneiinas anreOpa
Pewenue cucrem meronom Kpamepa, meronom ["aycca.
Pewenue 3aiad 1o aHAIMTUYECKON TEOMETPUHN HA TNIOCKOCTH.
CocraBrieHue ypaBHEHUsI TpsiMoil. B3auMHOE pacmoOKEHHE TMPSMBIX.
AHanmuTaueckas o
2 OnpeneneHne Thma KPUBOM BTOPOro TMOpSAKa IO €€ YpPaBHEHUIO U
reoMeTpHs Ha IUIOCKOCTH .
IIOCTPOEHNE Ha JEKapTOBOM IUIOCKOCTU. IIoMCK TOYeKk nepecedeHust
3a/IaHHBIX JIMHU.
Pewenue 3aiad 1o aHaIMTUYECKON FEOMETPUHN B IPOCTPAHCTBE.
CocraBrneHne ypaBHEHUS IJIOCKOCTH:
- C U3BECTHBIM BEKTOPOM HOPMAaJIH U MIPOXOIALLEH Yepe3 3aJaHHYIO TOUKY;
- cozieprkareit B ceOe JIBe 3aJJaHHbIC MPSIMBbIE;
- IEPIIEHIUKYJISIPHOM IBYM IIJIOCKOCTSIM;
- TNEPHeHAUKYISPHOM WIM MapaJUIeIbHO WIH TOJ 3aJaHHBIM YIJOM
Bekropnas anrebpa u PHCHIAMIYIAD p: A -
M3BECTHOM IUIOCKOCTH WJIH IIPSMOMU.
aHaJIUTUYeCKas .
3 CocraBieHue ypaBHEHUS IPSIMOM:
reoMeTpus B 5
- OIPOXOAALIEH Yepe3 3aJaHHYIO0 TOUKY B 3aJaHHOM HaIlPaBJICHUH;
MPOCTPAHCTBE POXOLAIL p JIAHHYIO y . . p ’
- SIBJISIFOLYROCS] ITIEPECEYEHUEM ABYX IIIIOCKOCTEM;
- NEpPHeHAMKYJISAPHOM WM TMapajuleibHO WM TMOJ 3a/laHHbIM  YIJIOM
M3BECTHOM IIOCKOCTH WM MPSIMOU.
ITorck ToukH nepecedeHus NpsIMbIX U IIJIOCKOCTEN, paCCTOSAHUS OT TOYKH J10
IIJIOCKOCTH WJIN ITPSIMOM.
DOyHKIUS OJHON Brruucnenue npenena GyHKINAN.
4 | nepemenHoii, ee npenen [MeETOABI PaCKPBITHsI HEONPEAETEHHOCTEH, BO3HUKAIOIINX MPU BBIYUCIICHHH
U HETIPEPBIBHOCTh HpCICIIOB.
TponsBoaHas QyHKIHH Brruncnenue npon3BoaHON QYHKIIHH.
5

" €€ NIPUIIOKCHUA

Brruncnenue npous3BoIHOM ¢ MOMOLIBIO TPpaBHIl AUPHEPEHINPOBAHUS U




TaOJIMIIBI IPOU3BOIAHOM.
Pemenue 3aga4 Ha NpHIIOKEHUS] TPOU3BOTHOM.

O yHKIUSA HECKOJIBKHUX
TIEPEMEHHBIX

Brrunciienne 4aCTHbIX IPOU3BOIHBIX
Borluncnenne 4YacTHbIX MPOM3BOAHBIX U auddepeHnmanoB (QyHKIUU
HECKOJIbKUX IIEPEMEHHBIX.
Pemrenne 3a1ay Ha TpUMEHEHUE YACTHBIX IIPOU3BOIHBIX:

IIOCTPOEHUE YPAaBHEHUM KACATENIbHOM IUIOCKOCTH M HOPMalIU K
ITOBEPXHOCTH;
- MIOMCK TIPOU3BOTHOM IO HAIIPABJICHUIO U TPAJMCHTa (DYHKIUY;
- TOUCK HAWOOJIPIIETO M HAUMEHBIIETO0 3HA4YeHUA (PYHKIMHU B 3aJaHHOU
o0macTH.

Heonpenenennsiit
UHTETpa

MeToas! BEIYMCIICHHS HEONIPEAEICHHOTO HHTETpaIa.

MeTo bl HHTEIrPUPOBAHHSA:

- 3aME€HAa [IEPEMEHHOM;

- UHTEIPUPOBAHUE 110 YaCTSIM;

- HHTETPUPOBAHUE IPOOHO-PAIMOHATIBHBIX aNreOpanyecKuX BhIPaKCHHIA;

- HUHTETPUPOBAHHE  HEKOTOPBIX  MPPALMOHAIBHBIX  alreOpandeckux
BBIPAKCHU;

- UHTEIPUPOBAHUE TPUTOHOMETPUUYECKUX BBIPAKEHUH.

10

OrnpeneneHHbIi
UHTErpal

Brrunciienne onpeaeseHHoro HHTErpana u €ro NpuiIoKeHUS.

Brruucnenue onpeaeneHHoro uaTerpaia mno ¢gopmyine Herotona- JleiioHuma.
['eomeTpuueckue npunoKeHus: ONPEAEIEHHOTO HHTErPAJIA - BBIYUCICHUE:

- TUTIOIIA/IA 3aMKHYTOH (UTYPBHI;

- JUITMHBI IyTH KPUBOW;

- o0ObeMa Tea BpallleHus,

- IIoIaau OOKOBOM MOBEPXHOCTH TeJIa BpaIICHUSI.

11

HecoOcTBeHHBIN
HUHTETpaT

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

- OECKOHEUHBII MPOMEKYTOK HHTETPUPOBAHUSI.

13

Jud.ypaBuenus 1
nopsiika

Mertoab! pemieHus 1ud.ypaBHEHUH IepBOro NOPsIKa.

Meroas! pemeHus 11 ypaBHEHUN IEPBOTO NOPsIIKa:

- T depeHIaIbHbIe YPaBHEHUS C Pa3IeIIOMUMUCS IEPEMEHHBIMH;

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

- TuHelHble AU epeHranbHble ypaBHEHUS U ypaBHeHHe bepHyim.

14

Jud.ypaBHenus 2
MOpsi/IKA U BBILIE

JuddepeHunanbable  ypaBHEHUS BBICHIMX MOPSAIKOB, JIOMYCKAOIIKE
MIOHM)KEHUE TIOPSAKa.

JuddepeHunanbible  ypaBHEHUS BBICHIMX MOPSAIKOB, JIOMYCKAaOIIKe
MOHM)KEHUE TIOPSAIKA!

- mpocreiiee qud. ypaBHEHHE N-TIOPSAKA;

- YpaBHEHHE, COJEPIKAILEE TOJIBKO apryMEHT U ABE CTapIlNE IPOU3BOIHBIE;

- YpaBHEHHE, HE COJIepKallee apryMEHTa.

15

JIuneitnbie
HEOJIHOPOIHbBIE
nud.ypaBHEHUS 2
MOPSIIKA C TIOCTOSTHHBIMU
kodpurmentamu

JluneitHoe OTHOPOHOE U HEOTHOPOAHOE MU PepeHIINATbHBIE YPaBHEHUS C
MOCTOSIHHBIMU K03(punimenramu.

OnHOpomHBIC IMHEHHBIE TU(QepeHIaTbHBIC YPaBHEHHSI BTOPOTO OPSIKA C
MOCTOSIHHBIMU K03(ppurimeHTamMu. XapakTepucTHIecKoe ypaBHEHHE.
CrpykTypa  0Omero pemeHduss OJHOPOAHOTO H  HEOJHOPOIHOTO
Qg QepeHInanbHOT0 YpaBHEHHs BTOPOTO MOPSIKA.

Mertoapl  pelmieHus JIMHEHHOTO  HEOAHOpOoAHOE auddepeHITnaIbHOTO
YpaBHEHHUS C IIOCTOSSHHBIMH KO3 UIIMEHTaAMHU:




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

CX0IMMOCTb YHCIIOBBIX PSAIOB, Pa3ioKeHHE (DYHKIIMU B CTETICHHOM ps.

18 p Yucnossie pAOBL Hocrarounsie IIPU3HAKU CXOAMMOCTH
AJIBL.
A 3HAKOIOJIOKHUTENBHBIX PA10B. CXOUMOCTh 3HAaKOIIEPEMEHHBIX PSI0B.
PaznoxeHne GyHKIUU B CTEIEHHOM Pl
Beruucnenue BeposATHOCTH CIy4alHOTO COOBITHS.
DneMeHThl KOMOMHATOPUKH: Pa3MEIeHHs, IEPECTAHOBKHU, COUCTAHMUS.
BeposTHOCTB City4aitHOTO COOBITHSI.
. TeopeMsl CII0KEHUS U YMHOKEHHS BEPOATHOCTEH. Y CIIOBHAS BEPOSATHOCTb.
19 | Cuyuaiiabie coObITHS . N
dopmyiia oaHOH BeposTHOCTH U hopMyisl baiieca.
[ToBropHsbIe cnbITanus. @opmyna bepaymnn. AcumnroTnyeckue GopMyIIbl.
JluckpeTHas n HenpepbIBHAA Clly4aiiHas BEJIUYHHA.
20 | Cayuaiinble Bennuunbl |[[IMCKpeTHass W HENpepbIBHAs Clly4adHas BenuuuHa. MX  yucioBbie
XapakTepucTUKU. OCHOBHBIE paclpeeiICHuUs.
O0paboTKa CTaTUCTUYECKUX JTaHHBIX.
5 [lepBuuHas craructuyeckas oOpabOTKa SKCHEPUMEHTAIbHBIX JaHHbIX.
JIEMEHTBI
. HaxoxneHne 4ucioBbIX XapaKTEPUCTUK. AHAIN3 NIOJyYEHHBIX PE3Y/IbTATOB.
21 MaTeMaTH4eCKON
OneHka COOTBETCTBUSI 3aKOoHa pacnpeaeneHus. Kpurepuu cornacus
CTaTUCTUKH.

[Tupcona, Konmoroposa. ToueuHble OIEHKH MapaMeTPOB paclpeiesieHus.
WHTepBanpHbIC OLIEHKH TApaMEeTPOB pacipeieICHuUS.

5.4. CamocTosTenbHas paboTa 00y4aronmxcs

Ne | HanmeHnoBanue pazaeina .
CopepxaHue caMOCTOSITENbHON pabOThI
pa3n| IUCLMIUIMHBI U TEMBI
[HenictBus marpunamu. PelieHne cucteM JTMHEHHBIX YPABHEHU.
. JleficTBHs HaJ MaTpULIAMH, BBIYMCIICHUE ONPEACIIUTENS MAaTPULIbI, pEeLICHUE
1 Jluneiinas anreopa CUCTEM JIMHEHHBIX YpPaBHEHHMH C MOMOIIbIO OOpaTHOM MaTpHIlbl, METOJAOM
Kpawmepa, metogom ["aycca.
Pemenue 3a1a4 aHaIMTUYECKOW T€OMETPUM HA INIOCKOCTH.
W3yuenue TeMsl, penieHue 3a1ay:
- [lonck paccrosiHUAs MEXKIY IBYMs TOYKAMH.
- OmpeneneHre B3aMMHOIO pacroyiokeHus: npsmbix. [louck yria mexnay
2 AHanuTthueckas IPSAMBIMHU.
reOMETpHUs Ha IIIOCKOCTH |- CocraBnenue ypaBHEHUS IpsAMOM o ee W3BECTHBIM
napameTpam/XapakTepUCTUKAM.
- Omnpenenenue THUMa KPUBOM BTOPOTO MOpsIKA IO €€ YpPaBHEHUIO U
IIOCTPOEHUE Ha JCKAPTOBOU IIOCKOCTH.
- [Tonck Toyek nepecedeHus 3a1aHHbIX JIMHUN.
Pemenne 3amau BeKTOpHOW anreOppl W AHAIUTHYECKOM TE€OMETpUU B
IIPOCTPAHCTBE.
N3yuenue TeMsl, penieHue 3a1ay:
JevicTBust Haa BEKTOpamu (CIOKEHHUE, YMHOKEHHE Ha YHCIIO, CKAAPHOE U
BekropHas anre6pa u  |BEKTOPHOE IIPOU3BENICHNS ), OIIPENIETICHHUE yIila MEXKy BEKTOpaMH, IPOBEPKa
AHATATHYeCKAs YCJIOBHSI OPTOTOHAIBHOCTH, KOMIUIAHAPHOCTH, KOJJIMHEAPHOCTH BEKTOPOB.
3 reOMeTpHS B CocraBieHne ypaBHEHUS INIOCKOCTH: }
NMpOCTpaHCTBE - C U3BECTHBIM BEKTOPOM HOPMAJIH U MPOXOIAIIEH Yepe3 3aJaHHYI0 TOUKY;

- cozieprkaliei B ceOe JIBe 3aJaHHbIE MPSIMBIC;
- IEPIEHIUKYISIPHOM JIBYM TIOCKOCTSIM;




- IEPIEHANKYJIIPHON WY MapaJuIeNIbHO WU 110 3aJaHHBIM YIJIOM U3BECTHOU
TJTOCKOCTH WJIH MPSIMOM.

CocraBiieHne ypaBHEHUS IPSIMOM:

- IPOXOIAIIEH Yepe3 3aJaHHYI0 TOUKY B 3aJJaHHOM HAIIPaBIICHUY;

- SIBJIAIOILYIOCS IIEPECEUEHUEM JIBYX IIOCKOCTEM;

- IEPIEHANKYJIIPHOM WM NapajulesIbHO WK M0l 3aIaHHBIM YIJIOM U3BECTHOU
IIJIOCKOCTH WIH IIPSIMOM.

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

DyHKIUA OJJHON
IIEPEMEHHOM, €€ Npee
Y HETIPEPHIBHOCTD

Brruncnenue npegena QyHKIHH.

W3yuenue TeMbl, pelIeHue 3a/1a4:

- BBIUMCIEHWE Tmpenena (QYHKIHMH, WCHOIB3Ys METOABI PaCKPBITHS
HEOIPEICIICHHOCTEH.

[TpousBoaHas GyHKINU U
€€ MPUIIOKEHHS

Brruncnenue npou3BoAHON U pelieHre 3a1a4 Ha IPUMEHEHUE TPOU3BOIHOM.
N3yuenune TeMsl, perieHue 3aaau:

Boruncnenne nmpou3BOJHONW € MOMOIIbIO TpaBuil auddepeHpoBaHus u
TaOJIUIIBI TIPOU3BOTHOM.

Pemenue 3a1a4 Ha MPUIIOKEHUS TPOU3BOTHOM:

- YPaBHEHHUE KacaTeJIbHOM K 3aIaHHON KPUBO;

- IOUCK AKCTPEMYMOB (DYHKIIHH;

- HcclieoBaHre (QYHKIIMHU U TIOCTPOCHHE €€ rpaduka.

qDYHKLII/Iﬂ HECKOJBKHNX
MNEPEMCHHBIX

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

W3yueHne MmarepuajoB, peEIICHHE 3aJad Ha PUMEHEHHE YaCTHBIX
HpOI/I?;BOI[HI)IXI

- IOCTPOEHHE YypaBHEHHWH KacaTeIbHOHM IUIOCKOCTH M HOPMaid K
MMOBEPXHOCTH;

- MOMCK ITPOU3BOIHOM 10 HAIPABJIECHUIO U TPaueHTa GYHKIIUH;

- TOWCK HaWOOJBIIEro M HAMMEHBIIETO 3HA4YCeHUS (YHKIMU B 3aJaHHON
obOacTH.

Heonpenenennsrit
MHTErpal

HeonpeneneHHbIi HHTErpai U METObI HHTETPUPOBAHMUS.

N3yuyenue Marepuana, OCBOEHHUE METOJL0B UHTETPUPOBAHUS:

- 3aME€Ha [IEPEMEHHOM;

- UHTETPUPOBAHUE 10 YaCTSIM;

- UHTETPUPOBAaHUE JPOOHO-PAIMOHATIBHBIX AJIreOpanuyecKuX BbIpaKEHUI;

- HUHTETPUPOBAHHE  HEKOTOPBIX  MPPALMOHAIBHBIX  alreOpandeckux
BBIPAKCHUI;

- UHTETPUPOBAHUE TPUTOHOMETPUYECKUX BBIPAKEHUM.

10

OnpeneneHHbIN
UHTErpa

OmnpeneneHHbI HHTETPAT U €0 MPHIIOKEHHS.

N3yuenune marepuana, OCBOEHHE BBIYMCICHHS ONPEENCHHOI0 HHTErpaia 1o
dbopmyne Hetotona-Jleitbauma u

TeOMETPHUECKUX MPUIIOKEHUHN ONpeIeIEHHOI0 HHTerpaa:

- IJIOLIAb 3aMKHYTON (QUTYPBI;

- JUIMHA JTyTH KPUBOIi;

- 00beM Tella BpallleHus;

- IUIO0IIAIb OOKOBOM MOBEPXHOCTH TeJla BpaIlEHUs.

11

HecoOcTBeHHBIN
WHTETpal

Brruncnenne HecoOCTBEHHOT'O MHTETpaa.
Brruuciienne HecOOCTBEHHOTO UHTETpajia, MMEIOIEro
- TOUKY pa3pbIBa Ha MPOMEKYTKE HHTETPUPOBAHMUS;

- OECKOHEYHBIH MPOMEKYTOK MHTETPUPOBAHHUSL.

12

KommiekcHble unciia

KommekcHble uncna.

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




Hud.ypaBHenus 1

Juddepenunanbubie ypaBHEeHHS | TOPAIKA M METOBI MX PEIICHUS.
N3yuenne marepuana ¥ OCBOEHUE METOAOB PELICHUs YPaBHEHHUU MEPBOTO
MopsAIKa:

13 - muddepeHanbHble YpaBHEHUS C Pa3ACISIOMUMUCS TepEMEHHBIMU;
fopstka - OAHOPOIHBIC UG depeHIINATBHBIC YPABHEHUS U YPABHEHU S, IPUBOISIIUE K
HUM,;
- nuHelHbIe AudepeHnnanpHbIe ypaBHEHUS U ypaBHeHHEe bepHyim.
Huddepenunanbable  ypaBHEHUS BBICHIMX MOPSAIKOB, JIOMYCKAIOIIKE
MMOHMKEHUE TIOPsIJIKA.
W3ydyenune marepuana U OCBOEHHE METO/AOB pelleHus auddepeHnnaibHbe
ypaBHEHUS BBICHIMX MOPSIAKOB, HOMYCKAIOIINE MTOHMKEHUE MTOPSIIKA:
14 Jlng.ypasuenms 2 - mpocreiiiee qud. ypaBHEHHE N-TIOPSAKA;
MOPSIAKA U BBIIIIE .
- YpaBHEHHUE, COJIepXKaIee TOJIbKO apryMEHT U JBE CTapllre MPOU3BOIHBIC,
- YpPaBHEHHUE, HE COJIepKaLIee apryMeHTa.
JluHeWHBIE OHOPOAHBIC U HEOAHOPOIHBIC nuddepeHInaIbHbIe ypaBHEHUS
BTOPOTO MOPSAKA C MOCTOSHHBIME K03 puiinenTamu.
OnHOpoaHBIC THHEWHBIC TU((epeHINATLHBIC YPABHEHUS BTOPOTO MOPSIIKA C
Jluneiinpie MOCTOSIHHBIMU KO3 hULineHTaMu. XapakTepUCTUIECKOE YpaBHEHUE.
HEOJAHOPO/IHbIE Crpykrypa  00miero  pemeHuss OJHOPOJAHOIO U HEOAHOPOIHOIO
15 mud.ypaBHEHUS 2 nuddepeHIaTbHOTO YPaBHEHUS BTOPOTO MOPSAKA.
HOpPSJIKA C TIOCTOSIHHBIMU [METOABI  PElICHUsT JIMHEHHOTO  HEOJHOpoAHoe  audepeHInanIbHOTo
KodphumeHTaMu yYpaBHEHUS C TIOCTOSIHHBIMU KO3 UIIMCHTAMHU:
- CO CIeNMaJbHOW MPABOM YACTHIO;
- METOJ] Bapualuy IPOU3BOJIbHBIX TOCTOSHHBIX.
YucnoBele U cTeneHHbIe psiibl. Pemenue 3amay.
OcBoeHue Marepuana, peueHue 3a1ad.
18 Uucnosbie PAIBL. Jocratounsie MIPU3HAKU CXOJIMMOCTH
Panpt. 3HAKOMOJIOKHUTENbHBIX PsAI0B. CXOAMMOCTh 3HAKOIIEPEMEHHBIX PSAIOB.
Crenennble psanpl. VIHTEpBan CXOAMMOCTH cTeneHHOro psna. PasznoxeHue
(GYHKIIUU B CTETIEHHOM psI.
Pemenne 3amau Ha MOCTpOEHUE CIYYAHOTO COOBITHS U BBIYUCICHHE €0
BEPOSITHOCTH.
N3ydenue marepuania, OCBOCHHUE MMOCTPOCHHS COOBITHS Yepe3 dIeMEHTapHbIe
COOBITHUS ¥ BBIYHMCIICHUE €TO BEPOSTHOCTH.
DneMeHThl KOMOMHATOPUKH: pa3MEeIIeHHs, IEPECTAaHOBKH, COUCTaHUSI.
19 Crnyuaitnbie coObiTust  |BeposTHOCTD ci1y4ailHOro coOBITHSL.
TeopeMsl ClI0KEHUSI 1 YMHOKEHUS BEPOATHOCTEN. Y CIIOBHASI BEPOATHOCTb.
®dopmyra noaHoU BepoaTHOCTH U (popmyiibl baiieca.
[ToBTOpHBIE UcnbITaHus. Dopmyna bepuynnu. AcumnroTuueckue GOpMyIIbL.
Pemrenue 3amay Ha MOCTpOEHUE CIyYalHOW BEIMYMHBI M BBIYMCICHHE UX
YUCJIOBBIX XapaKTEPHUCTHUK.
20 | Cnyuaitabie Benmuunnbl (M3ydeHne marepuana, OCBOCHHME OINPENEIECHUS CIy4alHOW BEIUYUHBI II0
3ajlaye, MOCTPOCHHE 3aKOHA pacrlpeleieHus, (YHKIMU pachpelesieHus U
MJIOTHOCTH, BBIYMCIIEHUE YUCIIOBBIE XapaKTEPUCTUKH.
D1eMEHTEI O0OpaboTka CTATUCTHYECKUX TaHHBIX.
21 MaTeMaTH4YECKON N3yuenune marepuana.
CTATUCTHUKH. OO0paboTka CTATUCTHUECKUX JNaHHBIX WHAUBHUIYAILHOTO 3aaHUS.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEIbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)
1. Pabouast mporpamMma mo MareMaTHKe.

2. Meroauyeckue YyKazaHUs [0 TMOATOTOBKE K CEMHUHAPCKUM 3aHATUSAM M 10 OpraHu3aluu
CaMOCTOSITENTbHOM paboThl 00Y4aIOIIKUXCS IO MaTeMaTHKeE:

-Kapamsa A.A., IlpoxodreBa C.M. Ananutuyeckas reoMeTpus Ha IIOCKOCTH. YdeOHOe mocooOwue.
CIIoIrACY, 2012 r.

-Kapakasesin C.A, ConoBrseBa O.B. [Ipenen u HenmpepbIBHOCTh (DYHKIIMK OJHOTO apryMeHTa. Y4ueOHoe
nocobue. CIToI'ACY, 2013r.

-Kapakaszesin C.A., ComoBeéBa O.B, Ilak D.E. JluddepennuanpHoe ucuucieHue (GyHKIHH OTHOU
nepeMeHHoi. Yue6Hoe nmocobue. CIIGI'ACY, 2015 r.

-UBoukuna H.M., Kne6anos JI.b., Mopo3osa JI. E. ®yHKIMM HECKOJBKHX apryMEHTOB. YueOHOE
mocobue. CIToI'ACY, 2000 r.

-CmupnoBa B.b., Mopo3zosa JI.E., Heonpenenennsiit unterpan. Yueonoe nmocooune. CIIGI'ACY, 2010

-Mopozosa JI. E., CmupnoBa B. b. Onpenenennsiii unterpan. Yue6Hoe nocobue. CIIOI'ACY, 201 1r.
-CmupaoBa B.b., Mopo3sosa JL.E., Iuddepernmnansasie ypaBHeHus, YueoHoe nocooue. CIIGIACY,
2011 r.

3. IlepeueHb BONIPOCOB IPOMEKYTOUHOM aTTECTALIUH.

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

[IporpamMmoil TUCUUILIMHBI TPEAYCMOTPEHO MPOBEICHHUE JICKIMOHHBIX 3aHATHH, HA KOTOPBIX IAETCS
OCHOBHOM CHCTEMAaTH3UPOBAHHBIM MaTepual, U NPAKTUUYECKUX 3aHATHH, MNPEIIONArarmlliuX 3aKperieHue
M3YYCHHOTO MaTepuana u GopMupoBaHUE y 00ydarOMUXCsi HEOOXOUMBIX 3HAHWN, YMEHUH U HaBBIKOB. Kpome
TOTO, BaXXHEHIIMM 5TalloM HW3Y4YeHHs AMCHMILIUHBI SBISIETCS CaMOCTOsITeNbHAs paboTa O0ydYarouuxcs C
HCIIOJIb30BAaHUEM BCEX CPEACTB M BO3MOKHOCTEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHM.

B 06pem camocTosITeENnsHOM pabOTHI MO TUCIUIUIMHE BKIIFOYAETCS CIEAYIOIIEE:

- U3y4YEHUE TEOPETUUECKUX BOIIPOCOB IO BCEM TEMaM JIUCIUILIINHBL;

- IOATOTOBKA K IMPAKTUYECKUM 3aHATHUSIM;

- IOJITOTOBKA K TEKYIIEMY KOHTPOJIKO YCIIEBAEMOCTH CTYAEHTOB.

3aJ10roM yCIEIIHOTO OCBOEGHUS 3TOM JAUCHUILINHBI SBJISIETCS 0053aTeNbHOE MOCEIICHUE JEKIIMOHHBIX U
MPaKTUYECKUX 3aHATUH, TaK KaK IPOIMYCK OJHOro (TeM Oojiee, HECKOIbKUX) 3aHATUH MOXKET OCII0)KHUTH
OCBOEHHME pa3/ie]oB Kypca. Ha mpakTu4yecKux 3aHATUSIX JA€TCsl MaTepual, M3J0KEHHbBIN Ha JIEKIUSIX B paMKax
BBITIOJIHEHUS TIPAKTUUYECKUX 3aJlaHuii. B camocTosaTensHol paboTe BaKHOE 3HaUYE€HNE UMEET PEIICHUE TECTOB B
cpene AUCTaHIUMOHHOro 00yueHust Moodle.

[Tpuctynas K U3y4EHHUIO TUCUUIUIMHBI, HEOOXOIMMO B MIEPBYIO OU€pe/lb 03HAKOMUTHCS CO/IEP)KAaHUEM
PIT/I, a Takxke METOAUYECKUMH yKa3aHUSMHU IO OpPraHU3al[MU CaMOCTOSTENILHOW pabOThI M TOJITOTOBKU K
MIPAKTUYECKUM 3aHITHSIM.

[Tpy MOArOTOBKE K NMPAKTHUECKUM 3aHATUAM M B paMKax CaMOCTOSITEIbHON pabOThl MO M3YYEHUIO
JUCHUILTMHBI 00y4aromuMcsi HE00X0MMO:

* IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBINA HA JIEKIIMOHHOM 3aHATUU MaTepuan U AOIOIHUTH €ro ¢ Y4ETOM
PEKOMEHIOBaHHOM 1O TaHHOM TEME JINTEPaTyphl;

* IpU CAMOCTOSTEIBHOM HU3YyYEHUU TEOPETUYECKOM TEMbl CHEIaTh KOHCIEKT, HCIOJIb3Ys
pekomenioBannbie B PITJ] ncrounukuy;

* BBIIOJHUTH IIPAKTUYECKUE 3aJaHUsd B paMKaX M3y4a€MOM TEMbl, PELIUTh TECTBI B CpEAE
JIMCTaHIIMOHHOTO 00ydenus Moodle;

* OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI 110 TeMe, Ucnoib3ys MaTepuansl POC, nubo rpynmnossie



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

7. OueHoOYHbIe MaTepHAJbl AJsl NMPOBeJAeHUs TeKYIIero KOHTPOJIsI YCIeBAeMOCTH W NMPOMEKYTOYHOM
aTTecTalMy O0YYAKOIIMXCS 10 JUCIHUILINHE (MOIYJII0)
7.1. IlepeueHb KOMIETEHIUH C YKa3aHUEM ATAroB UX (OPMUPOBAHUS B IMPOIIECCE OCBOCHUSI TUCIIMILIAHBI

KO,[[ 1 HAMMCHOBAHUC

No KonTtponmpyemsbie pa3iesnsbl TUCIHUILTAHBI HHJMKATOPa KOHTPONHPYeMOii Bup onienounoro
n/n (Momyst) CpeacTBa
KOMIICTCHITUHU
1 |Muneitnas anre6pa OIIK-1.6, OIIK-1.7, OIIK- 1.8,|3aganuss ~ KOHTPOJIBHOMH
YK-2.1, YK-2.4 paboTHI IO TEME
2 |Ananntuueckas reomerpus Ha mIocKocTH OIIK-1.6, OIIK-1.7, OIIK- 1.8,|3aganuss ~ KOHTPOJIBHON
YK-2.1, YK-2.3, YK-2.4  |paboThI 0 TeMe
3 Bekropnas anrebpa u  anammrtmueckas|OIIK-1.6, OIIK-1.7, OIIK- 1.8,(3aganus  KOHTpOJBLHOM
I€OMETPHUs B IPOCTPAHCTBE VYK-2.1, VK-2.3, YK-2.4  [paboTsl o Teme
4 Oyuknusa onHou mepemennoi, ee mpexen u|OIIK-1.6, OIIK-1.7, OIIK- 1.8,|3aganuss  KOHTPOJIBHOM
HEINPEPBIBHOCTh VYK-2.1, VK-2.3, YK-2.4  [paboTsl o Teme
5 |[TpomsBoHas §yHKIMH ¥ ¢ MPHIOKCHUS OIIK-1.6, OIIK-1.7, OIIK- 1.8,[3amanus  KOHTPOJLHOMH
YK-2.1, VK-2.3, YK-2.4  |paGoThI 10 TEME
6 |dymHKiis HeCKONBKIX MepeMeHHBIX OIIK-1.6, OIIK-1.7, OIIK- 1.8,[3amanus  KOHTPOJLHOMN
YK-2.1, VK-2.3, YK-2.4  |paGoThI 10 TEME
7 |Wnas xoHTakTHas pabora OIIK-1.6, OIIK-1.7, OIIK- 1.8,
VK-2.1, YK-2.3, VK-2.4
8 |Pxsamen OIIK-1.6, OIIK-1.7, OIIK- 1.8,|Bonpocsl 1o Teopun u
VK-2.1, YK-2.3, YK-2.4 3aJa4n
9 |Heonpeenenmbiii murerpan OIIK-1.6, OIIK-1.7, OIIK- 1.8,|3amanuss ~ KOHTPOJIBHOMH
VK-2.1, YK-2.3, YK-2.4 paboTHI IO TeMe
10 |Onpenenenmpiit murerpan OIIK-1.6, OIIK-1.7, OIIK- 1.8,|3amanuss ~ KOHTPOJIBHOMH
VK-2.1, VK-2.3, VK-2.4 paboTHI IO TeMe
11 |HecoGersennbiii niterpan OIIK-1.6, OIIK-1.7, OIIK- 1.8,|3aganust ~ KOHTPOJIbHOMH
YK-2.1, VK-2.3, YK-2.4  |paGoThI 10 TEME
12 |KomriekcHbIC YKciia OIIK-1.6, OIIK-1.7, OINK- 1.8, TECT
VK-2.1, YK-2.3, VK-2.4
13 | Tudp.ypanmerus 1 nopsxa OIIK-1.6, OIIK-1.7, OIIK- 1.8,|3aganusi ~ KOHTPOJbHOMN
' YK-2.1, VK-2.3, YK-2.4  |paGoThI 10 TEME
14 |Tudp.ypasHerms 2 mopsika u B OIIK-1.6, OIIK-1.7, OIIK- 1.8,|3aganusi ~ KOHTPOJbHOMN
' YK-2.1, VK-2.3, YK-2.4  |paGoThI 0 TEME
15 Jluneitnsie HeomHopoanbie aud.ypasaenus 2|OIIK-1.6, OIIK-1.7, OIIK- 1.8,|3aganust  KOHTPOJIBHOMN
MOPSAJIKA C TOCTOSIHHBIMU KO3 PUITEHTaMU YK-2.1, VK-2.3, YK-2.4  [paboTsI o Teme
16 |WuHast koHTaKTHAs paboTa OTIK-1.6, OIIK-1.7, OTIK- 1.8,
VK-2.1, YK-2.3, YK-2.4
17 |3auer OIIK-1.6, OIK-1.7, OTIK- 1.8, KontponbHas padora
VK-2.1, VK-2.3, VK-2.4
18 |Psmsi. OIIK-1.6, OIIK-1.7, OIIK- 1.8, Tecr
VK-2.1, VK-2.3, VK-2.4
19 |Coryuaitsbic coGbrmis OIIK-1.6, OIIK-1.7, OIIK- 1.8,|3amanuss ~ KOHTPOJIBHOMH
VK-2.1, YK-2.3, VYK-2.4 paboThI
20 |Coyuaitubic Bemamm OIIK-1.6, OIIK-1.7, OIIK- 1.8,|3amanuss ~ KOHTPOJIBHOMH
VK-2.1, YK-2.3, YK-2.4 paboThI
o OIIK-1.6, OIIK-1.7, OIIK- 1.8, |UaauBuayansHbIe
21 [DneMeHTHI MaTeMaTUYECKON CTaTUCTHKH.

VYK-2.1, VK-2.3, YK-2.4

3aaHus




22 |Wnas koHTaKkTHas pabora

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

23 [Dx3amen

OIIK-1.6, OIIK-1.7, OIIK- 1.8,|Bonpockl 10 Teopuu u
VK-2.1, YK-2.3, YK-2.4  |3agauu

7.2. TunioBbIe KOHTPOJIBHBIC 3aJaHHS UJIM MHBIC MaTEPHUaIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOAUMBbIC
JUTSL OTICHKY 3HAHWUW, YMEHUI U HABBIKOB | (MJIK) OTIBITA MPO(PECCUOHAIBHOM e TEIIEHOCTH, XapaKTEPU3YIOITUX
sTanbl GOpMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHHUS UCIIUTUINHBI

Jliis mpoBepku chOpMUPOBAHHOCTH MHIUKATOpOB KommereHmin YK-2.1, YK-2.3, YK-2.4, OIIK-1.6,

OIIK-1.7, OIIK-1.8:

Tunoseie koHTpOIBHBIE 3a1aHus (KoHTponbHbIe PaboTh! U1 Kaxkaoro cemectpa) Aanbl B [Ipunoxkennn

7.3. Cuctema OLEHUMBaHUSI PE3yJbTAaTOB OOy4YeHHUsS IO AMCUUIUIMHE (MOAYIIO) MPHU MPOBEACHUU TEKYIIETO

KOHTPOJI YCIIEBAEMOCTH

O1eHKa «OTIIMYHOY
(3auTeHO)

3HaHUS:
- CUCTeMaTH3UPOBaHHbIE, TTyOOKHE U TOJIHbIE 3HaHUS 110 BCEM pa3JieaM
JUCLUIUIMHBIL, @ TAKXKe [10 OCHOBHBIM BOIIPOCAM, BBIXOSALIUM 32 IIPEeIIbl
y4eOHOI MPOrpaMMBbl;

- TOYHOE MCII0JIb30BaHNE HAyYHON TEPMHUHOJIOTUHU, CUCTEMAaTHYECKU TPAaMOTHOE U
JIOTUYECKH MPABUIBLHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

- [IOJIHOE U IIyOOKO€ YCBOEHHE OCHOBHOM M JIOMOJHUTEIBHOMN JIUTEpaTypHl,
PEKOMEHI0BaHHOM paboyeil mporpaMMoi Mo AUCUMILIMHE (MOAYIIIO)

YMEHHUS:

- YMEET OPUEHTHUPOBATHCS B TEOPUSAX, KOHLETILUAX U HAIIPABJICHUSAX TUCHUIUINHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCIOJIb3Yysl HAy4YHbIE JJOCTHXKEHUS IPYTUX
JTUCLUILIIUH

HaBBIKH:

- BBICOKUH YpOBEHb c(hOPMHUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITUH;

- BJIaZICET HaBbIKAMHU CAMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CJIOKHBIE MPOOIEMBbI U
HECTaH/IapTHBIE CUTYalUH;

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

- TPaMOTHO 0OOCHOBBIBAET XOJ pEIICHUS 3a/1aY;

- 0e3yInpeyHo BiIaJeeT HHCTPYMEHTapueM yueOHOM TUCIUIUIMHBI, yMEHUE €ro

3¢ (HEeKTUBHO UCIIOIB30BaTh B IOCTAHOBKE HAYyYHBIX M MPAKTUYECKUX 3a]1aY;

- TBOpYECKask CaMOCTOsATENIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSAX, AKTUBHO YYaCTBYET B

(v v
TAVUIIIIADIIV AAOY\ATaIIIIay  DITCAIAIIN XSINODATIT AT TYAT T IOTIATIITAIIIIA DO TTATTIITT




Onenka «xopouo»
(3a4TeHO)

3HAHUSA:

- IOCTaTOYHO MOJIHBIE U CHCTEMAaTU3UPOBAHHBIE 3HAHUA 110 JUCLIUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTIINHE (MOTYITIO)

YMEHHUSL:

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

- HCIIOJIb3YEeT HAYYHYIO TEPMHUHOJIOTHUIO, JIMHIBUCTUYECKU U JIOTHYECKU
IIPABUJIBHO M3J1araeT OTBETHI Ha BONPOCHI, YMEET J1eJ1aTh 0O0CHOBAaHHBIE BHIBO/IBI;
- BJIaZICET UHCTPYMEHTApUEM IO JUCLUIUINHE, YMEHHUE €0 UCII0Ib30BaTh B
IIOCTAHOBKE U PEIIEHUU HAyYHBIX U IPOGECCUOHATIBHBIX 3aa4

HaBBIKU!

- CaMOCTOATeNbHas paboTa Ha IPAKTUYECKUX 3aHATUAX, yUaCTUE B IPYIIOBBIX
00CYXJIeHUSIX, BBICOKHI YPOBEHBb KYJIbTYPHI HCIIOIHEHHS 3aJaHHIA;

- CpeJHUH ypoBEeHb COPMHUPOBAHHOCTH 3a5BJICHHBIX B pabouell mporpaMmme
KOMIICTEHITHIA;

- 6e3 3aTpyIHEHU BBIOUPAET CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHHi;
- 000CHOBBIBAET XOJ1 PEUICHHUS 3a1a4 0e3 3aTpyIHEeHUH

Ouenka
«YIAOBIIETBOPUTEIIHHO
(3a4TeHO)

3HAHHUS:

- I0CTAaTOYHBIA MUHUMAaIbLHBIHA 00bEM 3HAHHH 10 JUCIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBAHHOW paboyeii mporpaMmoii;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTHH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCNIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
omubOoK

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIETIUAX U HAPABJIECHUAX 10
JUCHUIUIMHE U JaBaTh UM OIICHKY;

- BIIQJICET MHCTPYMEHTapUeM y4eOHON JUCIHUILINHBI, YMEHUE €T0 HCII0JIb30BaTh B
PELLIEHUH TUIIOBBIX 3a]1a4;

- YMEET MO/ pyKOBOJICTBOM IPEINOIABATENS PeIIaTh CTAHIAPTHBIC 3a4a4K
HaBBIKU:

- paboTa 1moj; pyKOBOJICTBOM IIPETO/IaBaTENsl HAa TPAKTUUECKHUX 3aHATHUSAX,
JIONYCTUMBIN YPOBEHB KYJIbTYPbI UCIIOJHEHHUS 3a/1aHUM;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMHUPOBAHHOCTHU 3asIBJIEHHBIX B
paboueii mporpaMMe KOMIETEHITHIH;

- UCTIBITBIBAET 3aTPYAHECHHS TIPU OOOCHOBAHHUH JITOPUTMA BHITIOJIHEHUS 3aJaHUN

Onenka
«HEYJIOBJIETBOPUTEIHHO
(He 3auTeHO)

3HAHUSA:

- (hparMeHTapHbIE 3HAHUSA 10 AUCLUIINHE;

- OTKa3 OT OTBETA (BBINOJHEHUS TUCbMEHHON paboThI);

- 3HaHUE OT/IeJbHBIX UCTOUHUKOB, PEKOMEH0BAaHHBIX padoueil mporpamMmoit mo
JTUCLUILINHE;

YMEHHUSL:

- HE yMEEeT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- Halu4Ke rpyObIX OoMIMOoK

HaBbIKU:

- HU3KUHM YPOBEHb KYJIbTYPbl UCIIOJHEHUS 3aJaHUM;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON PabOTHI;

- HE MOXET 00OCHOBATH AJITOPUTM BBIITOJIHEHHSI 3aJaHUN

7.4. TeopeTnueckue BONPOCHI W MPAKTHUYECKHE 3aJaHUS A TPOBEICHHS MPOMEKYTOYHOM aTTecTaluu
00y4aroImuxcsi, HeOOXOAUMBIC JUIS OICHKM 3HAHWW, YMEHHH M HABBIKOB M (MJIM) OMbITa MPO(HECCHOHATLHOU
NEATETFHOCTH, XapaKTepU3YIOMIMX JTambl  (POPMUPOBAHUA KOMIIETEHIIMA B  MPOIECCE OCBOCHUS
00pa3oBaTeNLHON IPOTPAMMEL




7.4.1. TeopeTndeckre BOIPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTeCcTaIlli 00yJaroIIuXCsI
Teoperndeckne BOPOCH A TPOBEICHHUS IPOMEXYTOYHOM aTTeCTalny 00yJaroInXCs
Ok3ameH B 1-oM cemectpe (YCTHO)

Jluneiinas anrebpa

1. Cucremsbl nuHelHbIX ypaBHeHU. OcHOBHBIE TOHATHS. Teopema Kponekepa — Kamnesmnu.

2. Pemienne cucrem TUHEHHBIX ypaBHEeHUH 110 ¢hopmynam Kpamepa.

3. OOparHas maTpuIia.

4. PellieHre CUCTEM JIMHEMHBIX YpaBHEHUN MeToioM ["aycca.

5. Bekropsl. JIuHeliHble omepauu Haja BeKTOpamu. JIMHEHHAss 3aBUCUMOCTb UM HE3aBUCHUMOCTh
BekTOpoB. basuc. Pasnoxxenue Bekropa o 0asucy.

6. CkanmsipHOoe, BEKTOPHOE€ M CMEIIAaHHOE Ipou3BeneHusl BeKTopoB. CBoicTBa. BhiuncieHus B
KOOpauHATHOU dopMme. ['eomeTprueckuii CMbICT MOJTYJIS BEKTOPHOTO U CMEIIAHHOTO MPOU3BEICHHIA.

Amnanutuyeckas TCOMCTPpHUA HaA IIJIOCKOCTHU

7. Paznuunble BUABI 3aJJaHUS IPSIMOM Ha MIIOCKOCTH. Haxoxk1eHre ToOuky nepecedeHus NpsMbIX. Yo
MeXy nNpsMbIMHU. B3auMHoe pacnosoxeHue IByX MpsAMbIX. PaccTosiHue OT TOUKU A0 IPSIMOM.

8. Dmunc, ero ompeneneHue. BeiOop cucTeMbl KOOpAMHAT M KAHOHMYECKOE YPABHEHHUE AILIMIICA.
CBolicTBa CUMMETPHUH 3JUINIICA, NOIYOCcH Auunca. @OoKychl U AUPEKTPUCH! duiunca. CBsi3b MEXY JUIMHAMU
ero oceil M (POKYCHbIM pacCTOSIHUEM, SKCIIEHTPUCUTET M BIMSHUE €ro M3MEHEeHus Ha (opMy 3IUIMIICA.
OKpy>KHOCTb KaK YaCTHBIN CIIy4ail 3JuIuIICa.

9. l'unepOoua, e€ onpenenenue. BeIOop cucTeMbl KOOPAMHAT M KAHOHUYECKOE YpaBHEHHE TUIepOOIIbI
(mBa Buma rumnepOoibl). CBOWCTBA CUMMETPHH THUIEPOOIBI, CBSI3b MEXKIY JUIMHAMHU €€ ocedl M (HOKYCHBIM
paccTosiHUEeM, SKCLEHTPUCUTET U BIIMSHHUE €ro n3MeHeHus Ha (opmy runepOosbl. DOKychl, TUPEKTPUCH U
ACUMIITOTBI TUTIEPOOJIBI.

10. ITapabona, e€ ompenesnenue. Beibop cucTeMbl KOOPJAMHAT U KAHOHUYECKOE YpaBHEHHE MapadoIibl
(duetpipe Buma napados). CBoWicTBa CHMMETPUU MapaloJibl, FTEOMETPUUECKUI CMBICT TapameTrpa p. Pokyc u
JIUpEKTpUca mapadoJIbl.

11. IIpeoOpa3oBaHue 1eKapTOBBIX KOOPAWHAT MpHU NapalieIbHOM MEpeHoce oceil. Y paBHEHUS IUIUICA
U runepOoJibl CO CMEIIEHHBIMHU IIEHTpaMU U ypaBHEHHE MapaloJibl CO CMEIEHHON BEPIIMHON MpU YCIOBHU
NapajuIesIbHOTO MepeHoca 0Ce KOOpAUHAT.

12. TeoMeTpuueckuil CMBICI ypaBHEHHs] BTOPOIO MOPsIKA , ONpe/eeHne TeOMETpUUECKIX 00pa3oB,
COOTBETCTBYIOIIUX STOMY YpaBHEHMIO, IyTeM IpeoOpa3oBaHUs €ro K KaHOHWYECKOMY BHJY METOA0M
BBIJIEJICHUS MOJIHBIX KBAJAPATOB U MOCIEAYIOLIEr0 NapauIeIbHOTO IEPEHOCA KOOPAUHATHBIX OCEH.

Bekropnas anredpa u AHaIUTAYECKAsi TEOMETPHS B TPOCTPAHCTBE

13. TInockocTh B HPOCTPaHCTBE M pa3iuuHble (GopMbl €€ 3amaHus. YTod MEXAY IUIOCKO-CTSMH.
B3anmHoe pacnonokeHue miI0CKOCTe B TPOCTPAHCTBE. PacCTosiIHUE OT TOYKH 10 TIIOCKOCTH.

14. IIpsiMasi B MpOCTPAHCTBE U CIOCOOBI €€ 3a7jaHns. YTOoJI MeXy MpsIMbIMH. B3anMHoe pacnionoxeHue
MPSIMBIX B POCTPAHCTBE.

15. B3auMHOE pacrnoyioKeHHE MpsMOW M IUIOCKOCTH B IPOCTPAHCTBE. YTOJN MEXAY HpSIMOH U
IIJIOCKOCTBIO.

OCHOBBI MATEMaTUYECKOT'O aHAIM3A. CDYHKI_[I/IH OJIHOM HCpCMCHHOﬁ

16. ®ynkuusa. XapakTepucTUKU GYHKIIUH. DJIeMEeHTapHble (PYHKIINU.

17. Ilpenens pynkuun. CBOKWCTBA TIPEIEIIOB.

18. OcHOBHBIE TeOpeMBI 0 Tipeaene QyHKIUH.

19. 3ameuarenpHble IPEIENbl U CAEACTBUS U3 HUX.

20. HempepbIBHOCTH QYHKIIMH B TOUKE U HAa UHTepBaJie. ToukH pa3pbiBa QYHKLINU U X KiIaccu(UKaLIMsL.
YpaBHEHHUs ACUMIITOT K KPUBOM.



21. IlpousBoaHast GpyHKIMU. ['eOMETpUIECKUN M MEXaHUUYECKHA CMBICITBI TTPOU3BOAHON. YpaBHEHUS
KacaTeJIbHOW U HOPMAJIU K IUIOCKOM KPUBOM.

22. OcHOBHBIE TIpaBWJIa HAXOXACHHUS TTPOU3BOAHBIX (CYMMBI M TIPOU3BEJCHUS HECKOJIBKUX (DYHKITUH,
YaCcTHOTO ABYX (DYyHKITHIT).

23. [IpousBoHas caokHOM U 00paTHO# GyHKIMNA. [Ipon3BoHAs MTapaMeTPUYECKH 3aIaHHOW U HESBHO
3aJlaHHOW (PYHKIIHH.

24. 1Ipou3BOIHBIE BBICIIKUX MOPSAKOB. MexaHnyeckasi TpakTOBKA BTOPOM MPOU3BOIHOM.

25. IlpuMeHeHue Nponu3BOAHON K BEIYUCICHUIO IPEEIIOB.

26. Bospacranue u yObiBaHue (QyHkiuu. HeoOxomumble M IOCTaTOYHBIE YCJIOBHUS BO3pacTaHUS,
yOBIBaHUS U TIOCTOSIHCTBA (DYHKIIUU.

27. OkctpeMyM (QyHKIIMU (JIOKAIbHBI MaKCUMyM W JIOKaJIbHBIH MHHUMYM). HeoOxonumoe ycioBue
CYIIECTBOBAaHUE dKCTpeMyMa. JloCTaTOuHbIe YCIOBUS IKCTpEeMyMa (pyHKITUH.

28. Haunboupliee 1 HauMeHblIee 3HaueHus1 QyHKIMH, HETPEPhIBHONW HAa 3aMKHYTOM ITPOMEXYTKE.

29. BBIMYKIIOCTh BBEPX U BBITYKJIOCTh BHU3 IUIOCKOM KpUBOW. HeoOXoquMbIe U TOCTATOYHBIC YCIOBHS
BBIIYKJIOCTH BBEPX M BBINYKJIOCTH BHU3 IUIOCKOM KpuBoil. Touku mepernba. HeoOxomumoe U gocTtaToyHbIe
YCIIOBHS CYLIECTBOBAHMSI TOUKU Ieperuoa.

Teoperndeckne BOIPOCH IS TPOBEICHHUS IPOMEXKYTOYHOM aTTECTallUU 00yYarOIIUXCs
Dk3aMeH B 3-0M ceMecTpe (YCTHO)

Paner

Teopust BEpOATHOCTEN.

1. DnemenTs KOMOMHATOPUKU. [lepecTaHOBKH, pa3MELIEHUs U COUETaHMUS.

2. CoOwrtus, neiictBus ¢ Humu. [lonHas rpynmna coObituid. JlocToBepHOE, HEBO3MOXKHOE H CIIydaifHOE
COOBITHSL.

3. OtHocutenbHas 4acToTa M ee cBoicTBa. Kiaccuueckoe ompezneneHue BeposTHOCTH. CBolicTBa
BEPOSITHOCTH.

4. TeopeMsl croxeHus: BeposiTHocTeld. COBMECTHBIE 1 HECOBMECTHBIE COOBITHSL.

5. TeopeMbl YMHOXKEHUS BEPOSITHOCTEH. 3aBUCUMBbIE U HE3aBUCHMBbIE COOBITUS. Y CIIOBHASI BEPOSITHOCTb.

6. ®opmyna nonHoi BepostHocTU. Popmyra baiteca.

7. IloBropHele ucnsiTaHud. Popmyna bepuyinu. JlokanbHas W uHTErpanpHas Teopemsl Jlammaca.
®opmyna [Iyaccona.

8. JluckperHsle ciydailiHple BenuuuHbl. [lonmuron pacnpenenenuss BeposTHOocTed. DyHKIMA
pacrpeiesieHns BEpOSITHOCTEN U €€ CBOMCTBA. UMCIIOBBIE XapaKTEePUCTUKH.

9. OcHOBHBIE 3aKOHBI paclpeieieHuss AUCKPETHBIX CIyYyallHbIX BEIMYMH: OWHOMHAJIBHBIH,
reoMeTpuyeckuii 1 3akoH Ilyaccona. UncimoBble XapakTepUCTUKH.

10. HenpepbiBHble cny4aiiHble BenuuuHbl. MHTerpanpHas u  JuddepeHunanbHas (QyHKIUN
pacrpeiesieHns: BEpOSTHOCTEM, MX CBOMCTBA. UMCIOBBIE XapaKTEPUCTHKH.

11. OcHOBHBIE 3aKOHBI paCHpPENEIICHUs HENPEPBIBHBIX CIIy4allHbIX BEJIWYMH: PAaBHOMEPHBIM,
MOKa3aTeJIbHbIN 1 HOPMaJIbHBIN 3aKOHBI pacipeaesieHuss. YucnoBble XapakTepucTuku. [IpaBuiio Tpéx curm.

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

MaremaTrndeckas CTaTHCTHKA.

13. OcHOBHBIE 337124l MATEMaTHYECKOW CTaTUCTHKH. ['eHepanbHas M BBIOOPOYHAS COBOKYITHOCTH.
MeTtoasl cOopa cTaTUCTHYECKUX JaHHbIX. [ pynnupoBka gaHHbIX. BapuanoHHbIil ps.

14. [lonurox u ructorpamma. OMnupudeckas QyHKIHs pacrpeienenus, e€ CBOUCTBa.

15. YucnoBble XapaKkTEpUCTUKH BBIOOPKHM: BBIOOpOYHAs CpeNHSs, BBIOOpOUHAs JUCHEpCUs U
BBIOOPOYHOE Cpe/IHee KBAAPATHUECKOE OTKIOHEHHE 10 CIPYIITUPOBAHHBIMU U HE CIPYIITUPOBAHHBIM



JAHHBIM.

16. UmucnoBble XapaKTEpPUCTHKU BBIOOPKH: BBIOOPOYHAS CpEOHsSA, BBIOOpPOYHAs AMCIEpCUS U
BbIOOPOYHOE CpeIHEe KBAaAPATUUECKOE OTKIIOHEHHE.

17. OueHka MaTeMaTU4eCKOro 0XKHUIaHUs U AUCTIEPCUM TeHEPaIbHOW COBOKYITHOCTH. HecMmeneHHoCTb,
3G GEKTUBHOCTh U COCTOATEIBHOCTD OLIEHKU.

18. ToueuHble OLIEHKU apaMETPOB PACIIPEAEICHUS.

19. Cratuctuueckast mpoBepka runote3sl. OCHOBHas U ajbTepHATUBHAS Tunore3bl. OMmuOKU NepBoro u
BTOPOT'O POJOB.

20. Cratuctrueckas IpOBEpKA TMIIOTE3bl O BUAE paclperesieHus kpurepueM coriacus [Iupcona u
Kosnmoroposa.

21. HnTepBanbHbIE OLEHKHU: JIOBEPUTEIIbHBIM HMHTEPBaJ, YpPOBEHb 3HAUYUMOCTH. JlOBepHUTENbHBIM
MHTEDBAJI 1JI IabaMeTDOB HODMAJIbHOTO DACIIDENEIICHUS.

7.4.2. [IpakTrueckue 3aqaHus sl IPOBEICHUS MPOMEKYTOUYHON aTTECTAIIMH 00YJarOITUXCS
Tunosbie KOHTpoNbHBIC 3a0aHus (KoHTpoapHbIe Pab0THI 1715 KakI0T0 cemecTpa) AaHbl B [Ipunoxennn

7.4.3. [IpumepHbIe TEMBI KYpCOBOM paboTHI (MpoeKkTa) (Ipy HATMYNH )
KypcoBas pabota (mpoekT) He MpeaycMOTpeHa Y4eOHbBIM IIIAHOM.

7.5. Metoanueckue Matepuaibl, ONpeAessolue NpoLe yphl OLIEHUBAaHUS 3HAaHUM, YMEHUMN, HaBbIKOB U (WJIH)
OTIbITa MPO(ECCUOHANBHON 1eATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (GOPMUPOBAHUS KOMIIETCHIIUN

[Ipouenypa mpoBeneHUs TEKYIIEro KOHTPOJIA YCIEBAEMOCTH PETrJaMEHTHPYETCS JIOKATbHBIM
HOPMAaTUBHBIM aKTOM, ONPEIEISIIOIIMM MOPSAOK OCYLIECTBICHHUSI TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH H
MIPOMEXKYTOUHOM aTTeCTalli 00YJYarOIIUXCS.

[Tpouenypa oneHuBaHUS (QOPMHUPOBAHUS KOMIIETEHLUUN IpU MPOBEACHUU TEKYLIEro KOHTPOJIS
MpuBe/eHa B 11.7.2 (CM. MPUIIOKCHHE).

TunoBble KOHTPOJIbHBIE 3a/1aHUS WM HHbIE MaTEPHUAJIbl TEKYILIETO KOHTPOJIS IIPUBEIEHBI B 11.7.3.

[TpoMexyTouHas aTTecTalus 1o JUCHUILTUHE TPoBoAUTCA B hopme 3x3ameHa B 1 u3 cemectpe, B hopme
3a4era BO 2 CEMeCTpe.

B xax b1l 5K3aMeHaIIMOHHBIM OUJIET BKIIFOUEHBI IBa TEOPETUUECKUX BOMIPOCA U MPAKTUYECKOE 3aJaHHe,
COOTBETCTBYIOILIUE CO/IEPKAHUIO (POPMUPYEMBIX KOMIIETEHIIMN. DK3aMeHbl MPOBOJATCS B YCTHOU opme. Jlis
MOJITOTOBKHM IO 9K3aMEHAIIMOHHOMY OUJIeTy OTBOAUTCS 60 MUHYT.

3aueT mpoBOAUTCS B (opMe KOHTPOJIBHOW paboThl, coiepxalleld 3aauu 1mo temMam cemectpa. Ha
BBITIOJTHEHUE K/D oTBonuTCs 1.5 waca (1 mana).

7.6. KpI/ITepI/II/I OLICHHWBAaHUA C(i)OpMPIpOBaHHOCTI/I KOMIIETCHITUH ITpu MMPOBEACHNUN HpOMe)KyTO"IHOI\/'I aTTeCTallnun

YPpoBEHL OCBOEHUS U OIIEHKA

Kpurrepun Orenka Orenka
«HEYJIOBIIETBOPHUTENb | «yZ0BIETBOpUTENHH | OLEHKA «XOPOLIO» O1eHKa «OTIUIHOY
OLICHUBAHUS
HO» o»
«HE 3aYTEHO «3aYTEHO»




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

YpoBeHb OCBOEHHUS
KOMIIETEHIINH
«IIOPOTOBBIN».
Kommerenmn

c(OpMHUPOBAHBI.
CdopmupoBaHbI
0a30BbI€ CTPYKTYpBI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHus OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
KomnereHnmum
c(OpMHPOBAHBI.
3HaHMA
apryMEHTUPOBaHHBIE,

chopMHUPOBaHbI 3HaHU. Y MEeHUs HOCSIT BCECTOPOHHHE. Y MEHHS
dbparMeHTapHbI U PENpPONYKTUBHBIA |yCHENIHO MPUMEHSFOTCS
HOCSIT Xapakrep, K PEILEHUI0 KaK
pEenpOIYKTUBHBIN PUMEHSIOTCS K TUIIOBBIX, TaK U
Xapakrep. PEILIEHUIO TUIIOBBIX HECTaHJaPTHBIX
JeMoHcTpupyercs 3alaHUM. TBOPUYECKHUX 3a/IaHUH.
HU3KUH YPOBEHb JleMoHCcTpHpYyeTcs JlemoHCTpUpYeTCs
CaMOCTOSITEJIBHOCTH JIOCTaTOYHBII BBICOKUI YPOBEHb
[IPAKTUYECKOIO YpOBEHb CaMOCTOSITENIbHOCTH,
HaBbIKa. CaMOCTOSATEJIbHOCTH | BBICOKAs aJalTUBHOCTh
YCTOHYMBOTO IIPAKTUYECKOI0 HAaBbIKA
PaKTUYECKOIO
HaBbIKA.
Obyyaromuiics OO6yyaromuiicst OO0yuaromuiics OOyuarommiics
JE€MOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
-CYLIECTBEHHbIE -3HAHUS -3HaHUE U -r1y0okue,
po0Oeibl B 3HAHUSX TEOPETUUECKOTO IIOHUMaHUE BCECTOPOHHHE U
yueOHOro Marepuarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAaHHbIE
-JI0ITYCKarOTCsI -HETOJIHbIE OTBETHl | KOHTPOJMUPYEMOTO | 3HAHUS IPOTPAMMHOIO
MIPUHIUTIAATEHBIE Ha OCHOBHBIE o0Bbema MaTrepuana;
OLIMOKY MPU OTBETE | BOMPOCHI, OIIHMOKH B IPOrpaMMHOTI0 -[0JIHO€ TOHUMaHUe
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuaia; CYILIHOCTHU U
Ousnera, OTCyTCTBYET HEZ0CTaTOYHOE - 3HaHUS B3alMOCBS3U
3HAHHE U TIOHUMaHUe [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
KaTeropui; M3JIaraeMbIX -CIIOCOOHOCTb TOYHOE 3HAHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTaHaBJIMBATh U | OCHOBHBIX IOHSATHUH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBSA3b | paMKax 00CYyKIaeMbIX
3HaHUA JOTIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | PAKTUKU U TEOPHUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJaHuil Ousera. BOITPOCHI. MIPOTUBOPEYUS, yCTaHaBJIUBAaTh U
poOJIEMBI U OOBSICHAITH CBSI3b
TEHJICHLIUU MPaKTUKHU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBWIbHBIE U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OINOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
IIOCTABJICHHBIE OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ousera, a TakxKe

JOIIOJIHUTCIIBHBIC
BOITPOCKHI 5K3aMCHaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics OO6yuaronuiics OOyuaronmiics
MIPAKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPABUIILHO BBIIOJIHUI
3aanus ouera MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Tokazan

MPOJIEMOHCTPUPOBAJ | CYIIECTBEHHBIMU HEOOIBIINMH OTJINYHBIC YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHUH. Honyckarorest [Tokasan xopommwme | ydeOHOTrO MaTepuaa.
[IpakTuueckue OIINOKHY B yMeHus B paMKkax |Pemaer npennoxeHHbie
3a/1aHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aaHUs
BBITTOJIHEHBI U pelIeHUuHU y4eOHOTO 6e3 omunooK
ymeHuA OOyuarommiics He MPAKTUYECKUX Marepuaa. OtBeTui Ha Bce
OTBEYAET HA BOIIPOCHI 3aJaHUM. [IpennoxeHnHbie JIOTIOJIHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha MIPaKTUYECKHE BOIIPOCHI.
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHBI C
HaBOJSIIUX BOIIPOCAaX BOIPOCHI OBLIO HEOOJIBIINMHU
IpenojaBaTes. JIOMYIIIEHO MHOTO HETOYHOCTSAMH.
HETOYHOCTEH. OrtBerun Ha
OOJIBIITMHCTBO
JOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHeHnii [Ipumensier
METOAUKY 3aTpyAHEHUS 110 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBITIOJIHCHHUS 3aJJaHUM. | BBIOOPY METOJIUKHU CTaHJAPTHYIO JUTs1 BBIOOpa METOUKH
Jlomyckaet rpyObie BBIIIOJIHEHUS METOAUKY BBIIIOJIHEHUS 3aJaHUM.
OLIMOKH TIpH 3a/1aHUM. BBIIIOJIHEHUS He nonyckaer ommnbox
BBITMIOJTHEHUH 3a/1aHul, | JlomyckaeT omuOKku 3a/1aHMi. IIPU BBINIOJIHEHUU
HapyIIAOIINE JIOTHKY | TPH BBIMOJIHEHUU | JlomyckaeT omuoKu 3a/IaHUM.
penieHus 3aay. 3a/1aHMi, HAPYILIEHUsI| TIPU BBIIIOJIHEHUH CamocTosTenbHO
Jlenaetr HEKOPPEKTHBIE| JIOTUKHU PEIICHUS 3a/laHui, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. HapylIarolme pe3yNbTaThl
BIIQJICHUE He moxeT o60ocHOBaThH UcnbiTeiBaeT JIOTUKY PEIICHUSI | BBITIOJHEHUS 3a/IaHH.
HaBBIKAMH AITOPUTM 3aTPyAHEHHUS C 3a1a4 I'pamoTHO
BBITIOJIHEHHS 3a7aHuid. | popmynupoBanueM | Jlenaer KOppeKTHBIE | OOOCHOBBIBAET XOJ]
KOPPEKTHBIX BBIBOJIBI 10 penieHus 3aaay.
BBIBOJIOB. pe3ysibTaTamMm
HcnbiTeiBaeT pELIeHUS 3aa4H.
3arpyaHenus ipu | OOOCHOBBIBAET XOJ]
000CHOBaHUU pelieHus 3aaad 0e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHEHUS
3a/IaHHMN.

OneHka Mo JUMCHUIUIMHE 3aBUCUT OT YPOBHSI C(POPMUPOBAHHOCTH KOMIIETEHIUH, 3aKPEIJIEHHBIX 3a
JTUCLHUIUIMHOM, U MPEACTaBIsAeT co00il cpeaHee apu(pMeTHYecKoe OT BBICTABICHHBIX OIICHOK MO OTHEIbHBIM
pe3ynbTataM o0yueHus (3HaHUS, yMEHUS, BlIaJIeHHe HaBbIKaMu ).

O1eHKa «OTIUYHOY/«3auTEHO» BBICTABIISIETCS, €CJIM Cpe/IHee apru(PMEeTHIECKOe HaXOAUTCS B MHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOpOIII0Y/«3a4TEHOY» BBICTABIISETCS, €CIIU CpefHee apudMETHIeCKOe HaXOAUTCS B UHTEpBAJIe
or 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENHHOY/ «3a4TEHO» BBICTABIISIETCS, €CIH CpellHee apu(hMEeTHIECKOe HaXOAUTCS
B MHTEpPBAaje ot 2,5 1o 3.4.

OrneHka «HEYAOBIETBOPUTEIHHO»/ «HE 3a4TCHO» BBICTABISETCS, €CIU CpeaHee apu(MeTHYecKoe
HaxoauTcs B uHTEpBasue ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUIIINHBI (MOYJIf)
8.1. [lepeyeHb OCHOBHOI M JONOJIHUTEIBHOM JIUTEPATYPbI, HEOOXOIUMOM JUIsi OCBOCHUS TUCIUIUIMHBI (MOJTYJIs)

Ne ABTOp, Ha3BaHUE, MECTO M3/IaHUs, U3IATEILCTBO, IOl U3JaHUs yI4eOHOU U Komriectso
n/n y4eOHO-METOIUYECKOM JTUTEePATYPHI JRIeMII APOB/JICKTP
oHHbIN ajipec DBC
OcHoOBHasl JIMTepaTypa

1 Harancon U. I1., KpaTkwuit kypc Boiciieit marematrku, Cankt-IletepOypr: Jlans,| https://e.lanbook.com
2022 /book/210320

2 [Tucemennsiit 1. T., KoHCIIEKT JeKIMi 1O BBICIIEH MaTeMaTUKE: MOJHBIN KypcC, 21
MockBa: Atipuc-ipecc, 2021

JlonoJHuTeIbHAS JUTEepaTYpa
HBorinoa . H., Beicias Mmaremaruka. MiHTerpansHoe ucyucienune GyHKIUN

1 |ommoii mepemennoii. Heonpexenennblit murerpan. COOPHHK KOHTPOIBHBIX https://www.iprbooks
sajaHuii ¢ npumepamu pemrenuii, JKenesnoropck: Cubupckas mnoxapuo-| hop.ru/90180.htmi
cnacarenpHas akagemus ['TIC MYC Poccuu, 2018
Ps0ymko A. I1., Xyp T. A., Beiciias matemaruka. Teopust u 3agaun. B 5 yacrsx.

o [4-1. Jlumeiias u  BexTOpHas anrebpa. Amnanutudeckas reometpus.| https://www.iprbooks
Huddepernmanbaoe ucuuciaenne (GyHKUMHA OXHOM mepeMenHoid, Munck:| hop.ru/90754.html
Boisiias mkosa, 2017
Psoxckux B. W., beipmua A. I, Cumopenko A. A., OOBIKHOBEHHBIC

3 nuddepeHIranbHble  yPaBHEHHS C NPWIOKEHMAMH K 3agadam  Mexanukw,| https://www.iprbooks
QU3UKM, TEPMOAMHAMHKM M  OSKojorud, Bopomex: Bopomnexckuii| hop.ru/93327.html
rOoCYIapCTBEHHBIN TexHu4Yeckuit yausepcutet, 9bC ACB, 2019
CmupaoBa B. b., Mopozosa JI. E., Yruna H. B., Cokpamennsiii kypc
MaTeMaTUKU s OakajaaBpoOB. Bv 3 4aCTAX. Y.2. JuddepennmanpHoe https://www.iprbooks

4 lucumcrienue B cirydae pyHKIUH ofHOM nmepemernoi, Cankr-ITetepOypr: CaHkT- hop.ru/119666.htm|
[lerepOyprexuit roCcyAapCTBEHHBIN APXUTEKTYPHO-CTPOUTEIBHBIN
yausepcuteT, 96C ACB, 2021

5 [Moropenor A. B., Ananmutnueckas reometpusi, Mocka, Mbkesck: Perynspuas u| https://www.iprbooks
Xa0THYECKas TMHAMHKa, THCTUTYT KOMITBIOTEPHBIX HccaenoBanuid, 2019 hop.ru/91909.htmi

5 CmupuaoBa B. B., Mopososa JI. E., Yruna H. B., Coxkpamennsiii kypc| https://www.iprbooks
MaTeMaTuKy Juis 0akanaBpoB. B 3 wactsax. Y. 1. Anrebpa u reomerpus, , 2019 hop.ru/89690.html
Bonkxos FO. B., Epmonaesa H. H., Ko3sinuenko B. A., Kyp6artosa I'. U., https://e.lanbook.com

7 |llpaktuueckue 3aHsTHs 1Mo anreope. KomruiekcHsie uncia, MHOTOWIeHBI, CaHKT- Ibook/211694
[TerepOypr: Jlansb, 2022

8 I'mypman B. E., PykoBoICTBO K pelieHHIO 3a7a4 1Mo Teopuu BepostHoctei u| https://urait.ru/bcode/
MareMaTtuyeckon cratuctuke, Mocksa: FOpaiit, 2023 510436
Pa6ymxo A. I1., Xyp T. A., Beiciiast maremaTrka. Teopus u 3agauu. B 5 yacrax. ) .

9 [Y.2. KommuekcHble uncna. HeompesneneHHbI U ONpeneNeHHbId HMHTErpalibl. htrt]ps.//www.lprbooks

o 0p.ru/90755.html
DyHKIINHA HECKOJIBKUX NEpEMEHHBIX, MuHCK: Beinmiimas mkona, 2016
Cpanpmze H. B., Skynuna I'. B., /luddepennuanbHoe ucumciaeHue B ciyyae

10 |PymKmam  meckombkux  mepemennbrX,  Camkr-IlerepOypr: Canxkr-| https://www.iprbooks
[TeTepOyprekuii rOCyJIapCTBEHHBIH apXUTEKTypHO-cTpouTenbHb|  hop.ru/66833.html
yHupepcutet, 9bC ACB, 2016
Kapakazpsin C. A., ConosseBa O. B., Ilpenen u HempepblBHOCTh (PyHKIHU

11 |omHOrO apryMeHTa, Cankr-IlerepOypr: Canxr-ITerepOyprexuii| https://www.iprbooks
rOCY/IapCTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBIN yHuBepcuteT, DBC ACB,| hop.ru/19059.html
2013

12 Kapamsiu A. A., [Ipokodwesa C. U., [Tonskosa O. P., Ananutndeckas reometpusi| http://ntb.spbgasu.ru/
Ha mrockoctH, CII0., 2012 elib/00343/




bammakosa U. b., Kopabnesa U. ., Ilpacaukosa C. C., HeonpeneneHHbIi

13 |umrerpan. Omnpenencuubiii uHTerpan. OOBIKHOBEHHBIE AU GEpEHIHATLHBIE http./é?itbb/.(')sglgggfu.ru/
ypasHenus, CI16., 2013

14 Mopososa JI. E., CmuproBa B. b., TpeckynoB A. JI., ®énopoBa M. lO.,| http://nth.spbgasu.ru/
Onpenencunbiii uaterpan, CI16., 2011 elib/00283/
Kocreukas I'. C., TaBpunoBa P. M., IlpakTukymM 10 HWHTErpaJbHOMY

15 |HcumCeHNIO GyHkuMu oxHoit mepemennoi. Heonpenenennsli umurterpai, | http://www.iprbooksh

PocroB-na-J/lony: CeBepo-KaBkasckuii ¢unmman MOCKOBCKOTO TEXHHYECKOTO
VHHBEPCUTETA CBSA3U U MHbopMaTHKu, 2010

op.ru/61311.html

®duxtenronsi . M., Kypc nuddeperimanbHOro 1 HHTErpaibHOTO HCYUCIICHHUS,

https://e.lanbook.com

16 Canxkr-IlerepOypr: Jlans, 2022 /book/199928
http://ntb.spbgasu.ru/
17 |bammaxoga U. b., Kopa6nesa U. U., [Ipacaukora C. C., Psup1, CII6., 2015 elib/00637/
18 CvupuoBa B. b., Moposzosa JI. E., Epmo E. K., Oo6siknoBennsie| http://ntb.spbgasu.ru/
nuddepenimanpabie ypasuenus, CI16., 2010 elib/00173/

19

Karan M.JI., Camoxun M.B., MaremaTtuka B
Huddepennmanproe ncuucnenne, Mocksa: ACB, 2012

CTPOUTCIBHOM  BY3C.

https://www.studentli
brary.ru/book/ISBN9

785930938210.html

20 CmupuoBa B. B., Mopozosa JI. E., UBoukuna H. M., HeomnpeneneHusblit http://n.tb.spbgasu.ru/
unrerpai, CII6., 2010 elib/00171/

21 Moposzosa JI. E., CmuproBa B. b., Yruna H. B., Ilpsmas u 1uiockocts B http://n.tb.spbgasu.ru/
npoctpanctse, CI16., 2017 elib/00816/

99 bammakosa U. b., Kopa6iesa U. U., IlpacuukoBa C. C., Maremarudeckast http://n.tb.spbgasu.ru/
cratuctuka, CII6., 2017 elib/00913/

1 Kpaconenko I'. B., Ceammmze H. B., Sxynmna I'. B., Epmos E. K., http://ntb.spbgasu.ru/
Amnanutndeckas reometpusi. Bekropnas anredpa. Teopus mpenenos, CI16.,2011 elib/00265/

OObyuaromuecs U3 yrciia UHBanuAo0B 1 i ¢ OB3 o0ecnieunBaroTCs IeYaTHBIMU U (MJIN ) SJIEKTPOHHBIMU
0o0pa3oBaTeNbHBIMU peCcypcaMu B GOpMax, aJanTUPOBAHHBIX K OTPAHUYEHUSM HX 37J0POBBS.

8.2. Tlepeuenp pecypcoB MH(MOPMAIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTn «MHTepHeT», HeOOXOAUMBIX s
OCBOEHUS AUCIHILTUHBI (MOJTYIIsI)

HaumenoBanue pecypca cetu «IHTepHET»

DJEKTPOHHBIN agpec pecypca

moodle-kypc "Maremaruxka aist CI-rpynn UBOO"

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

DIIeKTPOHHBIN ajipec pecypca

www.spbgasu.ru

hp?id=4021
8.3. IlepeueHb coBpeMeHHBIX MPO(pECCHOHABHBIX 0a3 TaHHBIX ¥ MHPOPMAIIMOHHBIX CIPABOYHBIX CUCTEM
HanmenoBanue
EnuHbIl  37€KTpOHHBIM pecypc  yueOHO-METOAMYECKON JUTepaTyphl
CII6I'ACY

Hayunas snektponnas 6ubnuorexa eLIBRARY.RU

Hayunas ANEKTPOHHAS
ounoimoreka eELIBRARY.RU

@®enepanbHblil  00pa3oBarenbHbI TopTan "EnnHOe OKHO JocTyma K
00pa3oBaTeNbHBIM pecypcaM”

http://window.edu.ru

DIEKTPOHHO-0MOIHOoTeYHas cucrtema u3garenbersa "FOPAUT"

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

DIEKTPOHHO-0MOJIHOTEeUHas cucTeMa u3aareabcTna "'Jlanp"

https://e.lanbook.com/

OnexTpoHHas bubnuoreka Mpbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema nucranmponnoro ooyuenus CIT6I’ACY Moodle

https://moodle.spbgasu.ru/




8.4. Ilepeuenp WH(POPMAIMOHHBIX TEXHOJIOTHH, HCIIOJB3YEMBIX IPU OCYIIECTBICHUH 00pa30BaTEIbHOTO

mnmponecca 1Mo AUCHUILIMHE,
MIPOrpaMMHOTO 00ecTIeueHUs

BKJIIOYAsi TIEPEUYEHb JMIEH3UOHHOTO U CBOOOIHO pPacIpOCTPAHSEMOTO

HaumenoBaunue

Crioco6 pacmpocTpaHeHus
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacIpOCTPaHsIEMOE)

Microsoft Windows 10 Pro

HoroBop Ne  J132009689201
18.12.2020r

oT

8.5. MaTepuanbHO-TEXHUYECKOE 00€CIICUCHHE TUCITUTUTMHEI
CaeJnieHust 00 OCHANICHHOCTH YICOHBIX ayIMTOPUI M IIOMEIICHHI JUISI CAMOCTOSITEIbHON pabOThI

HanMeHnoBaHue y4eOHBIX ayTMTOPHI M TIOMEIIEHUN
IUISL CAMOCTOSITETILHON pabOThI

OcHaleHHOCTh 000pyJ0BaHHEM M TEXHHYECKUMHU
CpeacTBaMu 00ydeHuUs

07. IlomemieHus Juisi CaMOCTOSTENbHON PabOThI

[Tomernenue a1 CaMOCTOSITEIIBHOM PaObOTHI (YUNTATBHBIN
3an oubmmoteku, aya. 217): I11IK-23 mt., B T.4. 1 mr.- [IK
ot gun ¢ OB3  (cuctemHbBI  OJIOK, MOHHUTOD,
KJIaBUATypa, MBIIIb) C TMOAKIIOYCHHEM K CETH
«MHTEpHET» M 00ECIeUeHUEM JIOCTYIa B JIEKTPOHHYIO
nHpopmannoHHo-00pa3oBarensHy0 cpeay CIIOIACY.
IT1O Microsoft Windows 10

VYuebHas ayauropus JUIsL  IPOBEAEHUS  3aHATUH
JEKIMOHHOIO  THUIA, KOMIUIEKT MYJIbTUMEIUWHOIO
000py0BaHUs IIEPCOHAJIBHBII KOMIIBIOTE
07. VYuebHble ayguTOpuM IS  TMPOBEIACHUS PYyA N (niep p
o MYJbTUMEAUNHBIA  MPOEKTOP, IKpaH, ayJUOCHUCTEMA),
JIEKIMOHHBIX 3aHATUH .
JI0CKa,  JKpaH, KOMIUIEKT  ydeOHOHl  mebeinn,
noakoueHne kK kommbiorepHoit cetn CIIOIACY,
BbIXOI B MIHTEDHET
07. VYuebuble aymuTopuu i nposeneHHs |KomriekT MYJBTUMEANNHOTIO 000pyaOBaHUs
MIPAKTUYECKUX 3aHATHUH, KypCOBOTO |(II€pCOHAJIbHBII KOMIIBIOTED, MYJIbTUMEAUNHBIN

MPOEKTUPOBaHUS (BBIMOJIHEHUS KYpPCOBBIX padoT),
TPYIIOBBIX W WHIWBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYILETro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluu

MIPOEKTOP, 9KpaH, ayAuOCHCTEMa), JIOCKA, KOMIUIEKT
yueOHOW MeOenH, MOIKIIOYEHHE K KOMIIbIOTEPHOM CeTH
CII6I'ACY, Bbixoa B UHTEpHET

I[J'IH HWHBAJIWJIO0B U JIUIT C OB3 obecneunBaroTcs CIICHHUAJIIBHBIC YCIIOBUSA JIA TOJTYUCHUS O6pa3OBaHI/I$I B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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