MUHHUCTEPCTBO HAYKHU Y BBICHIET'O OGPA3OBAHMS
POCCHUIICKOH ®EJEPAIINN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJ’)KETHOE OBPA30OBATEJIBHOE YYPEKJIEHUE
BBICIIIETO OBPA3OBAHUSI
«MHT'YIICKUMA T'OCYJIAPCTBEHHbIIA YHUBEPCUTET»

ATPOMHXEHEPHBIA ®AKYJIBTET

YTBEPXIAIO
[Tpopextop mo YP u KO
C.A. JIpsHOBa
«29» nronsa 2023r.

PABOYAS ITPOT'PAMMA JUCHUIIVIMHBI (MO Y JIA)

b1.0.05 MaremaTuka

Hamnpanenue noarorosku - 08.03.01 Ctpourte/ibcTBO

HanpapneHHOCTD - JKcnepTH3a U ynpaBjieHHe HeIBHKUMOCTHIO

KBamudukanus BeimyckHika — baxkanaep

®opma 00yueHHS - 0OUHAs, 3204YHAasI

Marac, 2023



1. Ileanb ocBOEHHSI AMCHUILJINHBI

[lenpto OCBOEHMS IUCHMIUIMHBI «MaremaTnka» sBisercs (OPMHUPOBAHHE KOMIICTEHIIHI
oOyuarotierocsi B 00JacTi MaTeMaTHKH.

[IporpamMma cocTtaBieHa B COOTBETCTBHH C TpeOoBaHUSAMHU DenepaibHOTO TOCYJapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa BBICIIET0 OOpa3oBaHus 1Mo HampasieHuio moaroroBkun 08.03.01
CrpoutenscTBO (YpOBEHb 00pa3oBaHus — OaKalaBpHar).

B mpornecce nzydyeHus: yueOHoW nuciuiuiiHbl'MaremaTtuka' permaroTes CASAYOIMNE 3a1a49u:

1) Bocniutanue MareMaTH4eCKON KyJIbTYPBl M CAMOOPTaHHU3AIIHH;

2) IlpuBUTHE HABBIKOB HUCIIOJIH30BAHUS MATEMATHIECKUX METOIOB B IPO(eCCHOHATBHOM
NeSTEIILHOCTH.

2. Mecto aucunniimubl B ctpykrype OIIOII 6akanaBpuara
Jucuunimna «MaremaTukay OTHOCUTCS K oOs3atenpHOM dvacTu bioka 1
«lucrummHel (MoxynH)»  OCHOBHOM npodeccroHanbHON  00pa3oBaTeIbHON
nporpaMMbl  OakanmaBpuata mo HampasieHuto nonarotoBku 08.03.01 CrpoutenscTtBo  mpoduis
«DKcIepTH3a U yIpaBjieHUue HeBUKUMOCTBIO». [IMCIUITIMHA SBIISETCS 0013aTENbHON K H3YYEHHIO.

TpeOoBaHus K NpeABAPUTEIbHON MOAT0OTOBKE 00y4aroIerocst

Jli ycnemsoro 0CBOEHHs JUCUMIUIMHBI CTYJICHT AOJKEH UMEeTh 0a30BYIO IOJTOTOBKY 110
3JIEMEHTapHON MaTeMaTuKe B 00bEME IIPOrpaMMBbl CPEeIHEN IIKOJIbI

CBsi3b TUCHUIIMHBI «MaTeMaTuKa» ¢ MOCaeTYIOIMMH JUCHUIIIMHAMYA U CPOKHU UX U3YUYeHUs
Tabauua 2.1.

Kox JMCUMIUIMHBI, NpeIlecTBYIOIIHEe JUCHUIJINHE Cemectp
JIUCHMILIMHBI |« MaTeMaTHKa»

b1.0.11.02 MexaHu3anus >KMIKOCTH U raza 4
b1.B.01 ConpoTuBieHne MaTEPUAJIOB 4
b1.B.09 CrpoutenbHas MEXaHUKa 5)

CBs3b JUCHHUILIHHBI «MaTeMaTHKa» C0 CMeKHbIMHU JHCHUIIJIMHAMU U CPOKH HX U3YyYCHUS

Tabauua 22..

Kon JMCUMIUIMHBI, TNpelllecTBYIOIIHEe JAUCHUIJINHE Cemectp
AUCHUIUIMHBL  |«MaTreMaTHuKay»

b1.0.06 NudopmaTtuka 2
b51.0.09 ®duznka 2
b51.0.11.01 Teoperudeckas MEXaHHKa 3

3. Pe3yabTaThl 0CBOCHHS JUCHUILINHBI (MoayJsi) "Martemaruka'
[Ipouecc wu3yuyeHUs [UCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHE DJIEMEHTOB CJEIYIOIINX
koMmriereHmi B coorBercTBrM ¢ @PI'OC BO 1o naHHOMY HamnpaBJIeHHIO:

Kon HaumenoBanue WNuaukaTtop B pesynbrare ocBOGHUS AUCIUTIITMHBI
KOMIICTCH KOMTICTCHITHH JOCTHKCHUS 00yYJarOIINICS I0JIZKEH:
002078 KOMITETEHITHH
(3akpenienHulil 3a
OUCYUNTUHOTL)
YK-2 Cnocoben YK-2.6 CocraBnenue| 3HaeT MOCIEAOBATEIBHOCTh (QJITOPUTM)
OTIPEETSITh KPYT MOCJICAOBATEIHPHOCTH | PEIICHUsl 3a/lad  T€OMETPUYECKOTO |




3a/1a4 B paMKax
IOCTaBJICHHOH 11EJIU
U BbIOUpPATH
ONTUMAaJIbHbIE
CIIOCOOBI X
peuieHus1, UCXOs U3
JEUCTBYIOIUX
MIPaBOBBIX HOPM,
UMEIOIINXCS
pecypcoB u
OTpaHUYCHUHN

(amropur™a)perieHus
3a7jauu

(GuU3MYECKOTO  XapakTepa  METOJaMHU
BEKTOPHOU anreopsr;
MOCJIEN0BATEIBHOCTD (anroput™m)

UCCIIEJIOBAHUSA  TOBEPXHOCTEM 2-ro
MopsiIKa METOJOM CEUECHU;
MOCJIEI0BATEILHOCTh (asroput™)
HUCCIIEIOBAHU byHKIIUN OJIHOH
MepEeMEHHOI METOJIaMU
TG hepeHIaIbLHOr0 HCYUCICHHS;
MOCJIEIOBATEILHOCTh (asroput™)
pEIICHUs TEOMETPUICCKUX U (PU3UIECKHIX
3a1au METOJJaMU MHTETPAIILHOTO
HCYHCIICHUS; NOCJIEI0BATEIBHOCTD
(anroput™) pemenus 3anaun Komm s
muddepeHnaIbHbIX YpaBHEHUH 1-ro u
2-TO TIOPSAIKOB, HAXOXIACHUS OOIIETro
peuieHuss  JMHEHHOIO  OAHOPOJHOIO
nuddepeHIaIbHOTO ypaBHEHUS C
MTOCTOSTHHBIMU KOd(pUITUECHTAMH,
HAaXOXJEeHHUd OO0IIero M  YacTHOTO
pELICHUN JIMHEHHOTO HEOJHOPOAHOIO
nuddepeHIaIbHOrO ypaBHEHUSA
METOJIOM  BapHalWh  IPOU3BOJBHBIX
MOCTOSIHHBIX, METOJIOM HEOIPEAEeTCHHBIX
KO3 (HUITUEHTOB;

MOCJIEI0BATEILHOCTh (asroput™)
pacuera HaJC)KHOCTH BEPOSTHOCTHBIMHU
METOJIaMHU.

ViMeeT HaBBIKM HAYaJIbHOTO YpPOBHS
pa3joXKeHus BeKTopa 1Mo 0a3ucy Ha
IUIOCKOCTH W B TPOCTPAHCTBE,
BBIUHCIICHHS CKaJIIPHOTO, BEKTOPHOTO U
CMEIIAHHOTO TPOU3BENICHUS BEKTOPOB B
KOOpJIWHATHOH  (opMe,  BBIYHCICHUS
MPOeKIIMH  BEKTOpa  Ha  BEKTOp,
BBIYMCIICHUS TJIoIIaAe
napajuieiorpaMmMa M TPEYroJbHHKA,
o0BbeMa mapaieNienuIe/a u TeTpadpa.
Hcnonp30BaTh  HaBBIKM  Ha4yallbHOTO
YPOBHS COCTaBJICHUS yYpaBHEHUHN
OpsIMOM,  TUIOCKOCTH, KpPHUBBIX  2-TO
MOPSJIKA,  TIOCTPOSHUS  KPHUBBIX U
MOBEPXHOCTEH 2-T0 TOPSAKA, 33aJJaHHBIX
KaHOHUYIECCKUMH YpaBHCHUSIMH,
NPUBEACHUS YPaBHEHHH KPHUBBIX U
MOBEpPXHOCTEM 2- TO TMOpAlKa K
KaHOHUYECKOMY BH]TY.

HAaBBIKU Ha4YaJIbHOI'O YPOBHA
BBIUMCJICHHS] TpeaenoB (QyHKUMA U
PaCKpBITHS HEOIPEIETIEHHOCTEM,
UCCIIe0BaHUS byHKININ Ha

HETIPEPHIBHOCTh W HAJIWYUS  TOYEK
pa3pbiBa, BBIUMUCIEHUS TMPOU3BOJIHOMN
CIOKHOW (YHKIIMM W  TIPOU3BOTHOU
napaMeTpUYecKu 3alaHHOW  (PyHKIHH,
COCTaBJICHUSI YPAaBHEHUH KacaTeJIbHOW U




HOpPMaJIM K KPUBOM B 3aJaHHOM TOUYKE,

pelleHus 3alad  Ha  MEXAaHHYECKHE
MPUIIOKEHUS IIPOU3BOHOM,
WCCIICJOBAHMS GbyHKIMH OJTHOM
MIEPEMEHHOM: MOHOTOHHOCTb 51
KCTpEMYyM,  TOYKM  meperuba
acuMnToTel.  Mcmonp30Barh  HaBBIKU

HAYaJIbHOTO YPOBHS BEPOSTHOCTHOTO U
CTaTUCTHYECKOTO aHAJIU3a PACUCTHBIX U
IKCIIEPUMEHTAIbHBIX JaHHBIX,
MOJIYYCHHBIX U3 OGIJ_IGI/IH)KGHCPHBIX u
CreHATbHBIX JMCITUTLITHH
po(hecCHOHANTLHOM HAIPABJICHHOCTH,

HEPBUYHON CTATUCTHYECKOH 00paboTKu

AKCIIEPUMEHTAIIbHBIX JTAHHBIX,
COCTaBIICHUSI BapHALIMOHHOTO psna,
TPYTIITHPOBKU JTAHHBIX, HAXO0XKICHUS
YHCIIOBBIX XapaKTEPUCTUK, MOCTPOCHUS
TUCTOTPaMMBbl, aHaJIM3a  IOJTYYEHHBIX
PE3YJIbTATOB.

OIIK-1.

Crnioco0eH pemiarb
3aJauu
npodeccnoHaTEHOM
JeSITeJIbHOCTH Ha
OCHOBE
WCIIOJIb30BAHUS
TCOPCTUYCCKUX U
MPAKTUYECKUX OCHOB
€CTECCTBCHHBIX U
TEXHUYECKHX HayK, a
TaKxke
MaTeMaTu4ecKoro
armapara

OIIK-1.6 Pemenne
WHXCHEPHBIX 33]1a4 C
IIOMOIIILIO
MaTEMAaTHYECKOTO
armapara BEKTOPHOM
anreopsl,
AHATUTHYECKON
reOMETPUN

3HaeT CKaJsIpHOE, BEKTOPHOE U
CMEIIaHHOE MPOU3BEICHUS

BEKTOPOB M  HUX  IPWIOXKEHUS B
reomMeTpu U (uU3MKe,  TpAMEIE,
IUIOCKOCTH, KpHUBBIE JVHUU ,
MOBEPXHOCTH M CIIOCOOBI WX 3aJaHuf,
KOOP/IMHATHBII METO/ B aHaJIUTUYECKON
T€OMETPHH, THUIIBI TIOBEPXHOCTEH 2-TO
MOpsAIKA, KOTOpPBIE HCIOJNB3YKOTCS B
CTPOUTEIILCTBE.

VMMeeT HaBBIKM HA4yaJbHOTO YPOBHS
pellIeHns] UHKEHEPHBIX 3a7lad METOAaMHU
BEKTOPHOW anreOpbsl M aHaIUTUYECKOH
re€OMETPUH, OINHUCAHUS TeOMETPUYECKHX
00BEKTOB C TIOMOIIBI0 MaTEMaTUYECKOTIO
anmapata  BEKTOpHOM  amredOpbl U
AHAINTUYECKOW TE€OMETPUHU, HCIOJIB3Ys
KOOPJAMHATHBIA METO/T

OIIK-1.7 Pemenue 3Haer METO/IbI peleHus
YpaBHEHUH, muddepeHIMaTbHBIX ~ YpPaBHEHUH  C
OTHCHIBAIOIIUX pa3aesIoImuMu NEePEMEHHBIMH,
OCHOBHBIE OJTHOPOJHBIX, JIMHEHHBIX OTHOPOIHBIX,
¢busnueckue JTUHEHHBIX HEOHOPOIHBIX
IIPOLIECCHI, C muddepeHIMATBHBIX YPaBHEHUNH (MeToA
pUMEHEHUEM BapHallMU TPOU3BOJIbHBIX ITOCTOSHHBIX,
METO/IOB METOJ HEOIpeICIIEHHBIX
JUHENWHOU anreOpsl U | k03 uIneHTOB).
MaTeMaTH4eCKOTo HNmeer HaBBHIKM HAYalbHOTO  YPOBHS
aHanm3a pemieHust  3agady  (QU3MYECKOTO U
TeOMETPHYECKOTO XapakTepa,
npuBojsAne K - auddepeHInanIbHbBIM
YPaBHEHHSIM, pereHust
muddepeHMaIbHbBIX ~ ypaBHEHHH ¢
pa3AeISIOIIMA epeMeHHBIMH,
OJHOPOJHBIX  YPaBHEHUMW, JIMHEHHBIX
ypaBHEHUH METOJIOM bepnysu,




JTUHEHHBIX HEOJJHOPOAHBIX
nudepeHIanTbHBIX ypaBHEHUH
METOZOM  Bapualil  MPOU3BOJIBHBIX
IIOCTOSIHHBIX, METOJIOM HEOTIPE/ICIICHHBIX
KO3 PHUIHEHTOB

OIIK-1.8 O6paboTka
pacueTHbIX U
IKCIIEPHUMEHTATbHBIX
JaHHBIX
BEPOSITHOCTHO-
CTaTUCTUYCCKUMU
METOJaMU

3HaeT OCHOBHBIE 3aKOHOMEPHOCTH H
COOTHOIIICHUS, TIPUHIIATIBI TEOpUn
BEPOSATHOCTEH Hu MaTeMaTH4YeCKOM
CTaTHCTUKH, OCHOBHBIC TEOPEMbI TEOPUU
BEPOSITHOCTEH, 3aKOHBI pacIpeaesICHUs
JTUCKPETHBIX b3 HETNPEPBIBHBIX
CIIy4ailHbIX BENUYHMH, 3aKOH OOJBIINX
9HCcell ¥ ero MPUMEHECHHE, IICHTPAIBHYIO
peIeIbHYIO TeopeMy u ee
NPUMCHCHUE, BEPOSTHOCTHBIC METOIBI
pacyera HaJIe)KHOCTH.

HmeeT HaBBIKMHAYAIHEHOTO YPOBHS
BEPOSITHOCTHOTO M  CTaTHCTHYECKOTO
aHanm3a pacueTHBIX 51
AKCTICPUMEHTATbHBIX JaHHBIX,
MOJTyYEHHBIX U3 OOIICHMH)KEHEPHBIX U
CIIEIUATBHBIX JTUACIUATIINH
po(heCCHOHATTLHOM HATIPABICHHOCTH,
NEePBUYHON CTATHUCTHYECKOW 00pabOTKH

OKCIICPUMCHTAJIBHBIX JaHHBbIX,
COCTaBJICHUA BapHalquOHHOTI'O psaa,
TpyHOIupoOBKHU AaHHBIX, HaXO0XJICHU

YHUCJIOBBIX XapaKTEPHUCTHUK, MOCTPOEHUs
TUCTOTPaMMBbI, aHajdu3a  MOJYYCHHBIX
pEe3yIbTaTOB.

4. CTpyKTYypa M cofepKaHue JUCHUILTUHBI (MoayJisi) "MaremaTuka'
4.1. CTpyKTypa IMCHUILTHHBI (MOAYJISA)
OO0mmast Tpy0€MKOCTh AUCIUIUINHBI COCTaBIsIET 12 3aueTHRIX enuHull, 432 yaca.

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
AMCHUIIMHBI (MOLYJIs1)

cemecTp

Buabl yueOHo# padoThl, BKJI0Yasg| ©PopMbl TEKYIEro KOHTPOJIsA

CaMOCTOSITEJIbHYIO padoTy ycneBaemoctu (no nedensam
CTY/AE€HTOB M TPYA0€MKOCTh cemecmpa)
(B yacax) ®opMa NPOMEKYTOUHOM

KonTakTHas CamMmocTosTe) b
pabora Hasi padoTa

arrecranuu (no cemecmpam)




HpaKTI/I‘ICCKI/IC 3aHATHA

JlaGopaTopHbie 3aHATHS

Jlp. BUIBI KOHTAKT.paOOTHI

Bcero

Kypcoast paboTa(rpoexr)

[ToaroroBka Kk sK3aMeHy

Jpyrue Buabl

0OTHI

CaMOCTOATECIbHOUDA

CobecenoBanue

KomnokBuym

IMpoBepka TecToB

IIpoBepka KOHTPOJIBH. PabOT

[Iposepka pedepara

[IpoBepka 3cce 1 HHBIX
TBOPYECKHUX PabOT

KypcoBas paboTta (poeKT)

Ap.

Pa3pen 1. DieMeHTHI JIUHEHHO

a

Tema 1.1. Onpenenurenu
Y MaTPULIbI /TEKITHsT/

1

| =¢| Beero

N

1.2.

Tema 1.2. Onpenenurenu,
nx cBoiicTBa. Pemnrenue
3a/1a4 /ipaKTHKa/

1.3

Tema 1.3. MaTpuiisl,
JIEUCTBUS HAJ HUMH.
Pemenue 3amau
/mpakTHKa/

1.4

Tewma 1.4. Cucremsl
IMTUHEHHBIX aNTreOpandecKux
YPaBHCHHIA /TIeKIHs1/

1.5

Tema 1.5. Cucremsl
IMTMHEWHBIX ajareOpandecKux
YPAaBHEHUI, METOJIbI UX
peIeHws /TIpaKTHKa/

Pa3nes 2. DiieMeHTBI BEKTOPHO# aJredpbl

Tema 2.1. Bektopsl,
OCHOBHBIE ITOHSTHS
/mexuus/

1

4

2.2

Tema 2.2. Bektopsl,
OCHOBHBIE MTOHSTHUS.
Pemenue 3agau
/mpakTHKa/

2.3

Tewma 2.3. CkansipHoe,
BEKTOPHOE M CMEIIIAHHOE
MIPOU3BEJICHUSI BEKTOPOB
/mexus/

2.4

Tema 2.4. CkansipHoe
IIPOU3BE/IEHNE BEKTOPOB.
Pemmenue 3agau
/mpakTHuKa/

2.5

Tema 2.5. BekTopHoe
MPOU3BEICHNE BEKTOPOB.
Pemenue 3agau
/mpakTuka/

2.6

Tema 2.6. CMmerranaoe
MPOU3BEICHNE BEKTOPOB.
Pemenue 3amau

/mpakTuka/

Pa3zjnen 3. AHasiuTHYeCKasi TeOMeTpus




3.1

Tema 3.1 ApamuTnueckas
TEOMETPHS Ha TJIOCKOCTH.
CucreMa KOOpJIMHAT Ha
MJIOCKOCTH. Y paBHCHHUE
IIMHUH Ha INIOCKOCTHU

JIeKIust/

3.2

Tema 3.2 Cucrema
KOOPJAMHAT HA IJIOCKOCTH.
OcHOBHBIE 337]a41 METO/1a
KOOPJAMHAT HA IJIOCKOCTH.
PaznuuHble BUIBI
YpPaBHEHUS MPSIMOM Ha
1710CKOCTH. [IpsAmast tnHus
Ha MJIOCKOCTH, OCHOBHBIE
3aJauu /mpaKkThuKa/

3.3

Tewma 3.3 JIuauu BTOpOrO
nopsiAKa /JIeKIust/

3.4

Tema 3.4 JIunuu BTOPOIO
MOPSAIKA: OKPYKHOCTb,
AILTUIIC, TUTIEpOoIIa,
napabona. Pemenue 3agau
TpaKTHUKa/

3.5

Tema 3.5 Ananutudeckas
reoMeTpHusl B
[IPOCTPAHCTBE.
[ToBepXHOCTHU U JINHUU B
MPOCTPAHCTBE /KIS /

3.6

Tema 3.6 Paznuunbie BUAEI
YPaBHEHUI MIIOCKOCTH U
MPSIMOI B IPOCTPAHCTBE.
[IpsiMast 1 MJIOCKOCTH B
npoctpaHcTie. Pemienue
3ajad /mpaKkTuka/

3.7

Tewma 3.7 [loBepxHocTH
BTOPOTO IMOpAJIKa B
MPOCTPAHCTBE /MEKITHs/

3.8

Tema 3.8 Kanonuueckue
YpaBHEHUs IOBEPXHOCTEN
BTOPOT'O TOPSAKA.
Pemenue 3amau /mpaktuxa/

Paznen 4. BBenenme B MaTeM

41

Tema 4.1 MuosxecTtBa.
JlelicTBUTENbHBIC YHCTIA.
DyHKIHS.
TTocnemoBaTeIbHOCTH
JIeKIust/

1

4.2

Tema 4.2 MHokecTBa.
JleicTBUTENbHBIE YKCTIA.
Oynkius. Pemenue 3anau
MPaKTHUKa/

4.3

Tema 4.3 Ilpenen
¢dbynkiuu. OCHOBHBIE
TEOPEMBI O TIpefienax.
3ameuaTeNbHbIE MPEAeIbI.
DKBUBAJIEHTHELIE
0ECKOHEUYHO MaJIble
dbyHKIMHN /nekuus/




4.4

Tema 4.4 Beruncienne
npeaesioB (pyHKIUH.
CriocoObl pacKpBITHS
HEOIpeIeIEHHOCTEH.
Pemenue 3amau /mpaktuka/

4.5

Tema 4.5 HenpepbIBHOCTH
¢byukuuii. Touku pa3pbiBa,
uX KiaccupuKamus
JIeKLIust/

4.6

Tema 4.6 HenpepbIBHOCTH
¢byukumii. Touku pa3pbiBa,
uX KiaccuuKarms.
Pemenue 3amau /mpaktuka/

Paznen S. OcHoBbl 1 depeHInATBLHOTO HCUHCTCHUS

5.1

Tema 5.1 Ilonsarue
npou3BoHoOM. [IpaBuia u
bopmybI
i depeHIpOBaHUS

TeKIHst/

204 [a - - T]-13]-

5.2

Tema 5.2 Brruuciienne
MIPOU3BOTHON (PYHKIIUU.
Pemenue 3amay /mpakTuka/

5.3

Tema 5.3 [lonsTue
middepernmana GyHKIHH.
[IpousBogHbIE

Qg QepeHIranbl BRICIIAX
MOPSAKOB /JEKIHS/

5.4

Tewma 5.4 Tluddepenman
¢byuakuuu. [Ipumenenue
nuddepeHnmrana K
PUOIKEHHBIM
BBIYMCIICHHSIM /TIpaKTUKa/

5.5

Tema 5.5 [Ipumenenue
MIPOU3BOJHBIX K
MCCIIEIOBAHUIO (PYHKIUH
JIeKIus/

5.6

Tema 5.6 [Ipumenenue
MIPOU3BOJIHBIX K
MCCIIEIOBAaHUIO (PYHKIIUH.
Pemienue 3a1au /mpakTuka/

5.7

Tema 5.7 @yHkunn
HECKOJIbKUX MEPEMEHHBIX
Jexust/

5.8

Tema 5.8 YactHble
MPONU3BOJHBIC IICPBOI'0 U
BTOPOTO TOPSAKOB.
VccnenoBanue GpyHKIMH
HCECKOJIbKHUX NECPEMECHHBIX
Ha 3KcTpeMyM. Pemienue
3a/1a4 /mpaKkTuKa/

Pa3nes 6. OcHOBBI HHTETP

6.1

Tema 6.1 HeonpeneneHHsblit
WHTErpall, €ro CBOMCTBA.
OCHOBHBIE METObI
WHTETPUPOBAHUS /IEeKIHs/




6.2

Tema 6.2 HeonpeneneHHblIN
WHTETpall, €Ero CBOMCTBA.
(OCHOBHEBIE METOJIBI
WHTETrpupoBaHus. Pemienne
3a/1a4 /paKkTUKa/

6.3

Tema 6.3 OnpeneneHHbIi
WHTETPaJI, €r0 OCHOBHBIC
cBoricTBa. Popmyiia
HrroTona -Jleitonuna
neKius/

6.4

Tewma 6.4 Beruncienue
OMpEICTICHHOTO UHTETpaa.
[Ipunoxxenus
OMpEICTICHHOTO UHTETpaa.
Pemenwue 3ama4 /mpakTuka/

6.5

Tema 6.5 HecoOcTBeHHBIC
WHTETPATBI /IIeKIHst/

6.6

Tema 6.6 HecoOcTBeHHBIE
VHTErpaisl. Pemenue
3a1a4 /IpaKTHKa/

Pazgen 7 . JiemeHTHI TEOPUM

7.1

Tema 7.1 KommiiekcHbie
YHCIIa, OCHOBHBIE ITOHATH.
JewcTBus Haj
KOMILJIEKCHBIMH YHCIIaMU
Jexnus/

3

7.2

Tema 7.2 ®opmbl
KOMILIEKCHBIX YHCEJI:
anredpanveckas,
TPUTOHOMETPUYECKAs,
rnokasarenbHas. JleficTBus
HaJl KOMITJIEKCHBIMU
yucnamu. Pemenue 3agau
TpaKTuKa/

7.3

Tema 7.3 YucnoBble psbl,
OCHOBHBIE MTOHATHS. Buib
YHCIIOBBIX PSJIOB,
MPU3HAKHA UX CXOJUMOCTH
JIeKIus/

7.4

Tema 7.4 YucnoBble psbl,
OCHOBHBIE MTOHATHS. Buib
YHCIIOBBIX PSJIOB,

MPU3HAKHA UX CXOJUMOCTH.
Pemenue 3anay /mpakTuka/

7.5

Tema 7.5 CrenenHsnle
PSIBI, OCHOBHBIC TIOHSITHS.
Paznoxenue GyHKUUN B
CTETICHHBIE PSIbI /TIEKIUs/

7.6

Tema 7.6 HccrnenoBanue Ha
CXOAMMOCTb CTETIEHHBIX
psnoB. Pasnoxxenne
¢byukuuit B psaast Teltnopa
u Makiiopena. Pemenne
3aja4 /mpaKkTuKa/

4 - a]-

4 14 - |-

2 - 2 ]-
4

2 - 2 ]-

1320 (1)

4[4 ]-7-

2 - 2 ]-

4 |4 - |-

2 - 2 ]-
4

2 - 2 ]-

Paznen 8 . Iudppepenunanbu

bl¢ YpaBHEHH S

8.1

Tema 8.1
Judbdepennmanbupie
YpaBHEHU S, OCHOBHBIC

TIOHSTUSA /JIeKIns/

3




8.2

Tema 8.2
Jubdepennnanbapie
ypaBHEHHUS [IEPBOTO
MOpAIIKA C pa3IeICHHBIMU
U pa3IesoUIMUCS
rnepeMeHHbIMU. JIuHelHbIe
muddepeHnranbHbIe
ypaBHeHus. Perenue 3agau
TpaKkTUKa/

8.3

Tema 8.3
Juddepenunanbapie
YpaBHEHUS BBICIITUX
MTOPSIAKOB /JEKIIHS/

8.4

Tema 8.4
JuddepeHnnanpHbe
YpaBHEHHSI BTOPOTO
MOpsi/IKa, JOMYCKAIOIINe
MOHIKCHUE TIOPSIIKA.
JInHelHbIE OTHOPOIHBIE U
HEOTHOPOHBIE
nuddepeHInaIbHbIC
YpaBHEHHsI BTOPOTO
MOpsIKA C TOCTOSHHBIMU
KO3 HUITIECHTAMH.
Pemenue 3amau /mpakTuka/

Pazgen 9 . diemeHTHI TEOPUM

BepPOSITHOCTEM

9.1

Tema 9.1 OcHOBHEIE
MTOHSATHUS U TEOPEMBI
TEOPUH BEPOSATHOCTEH
JeKLust/

3

9.2

Tema 9.2 CoObiTHs U BIX
KJIacCU(PUKAIIHS.
JJIeMEHTbI
KOMOMHATOPUKH.
BeposiTHOCTh COOBITHS U €€
cBoicTBa. TeopeMbl
CJIOKEHUSI U YMHOXKEHUSI.
Pemenue 3a1a4 /mpakTuka/

9.3

Tema 9.3 TToBTOpEeHME
ucnbeITaHnui. @opmyna
bepnyinu. JlokaneHas u
WHTErpajibHas TEOPEMBI
Myagpa -Jlamnaca.
Pemenue 3amau /mpaktuxa/

9.4

Tema 9.4 Ciyuaiinsie
BEJIAYNHBI /JIEKIAs/

9.5

Tema 9.5 Bunel ciyuyaitHbIx
BEJIMYMH, 3aKOHBI UX
pacripenenenus. UnciaoBble
XapaKTepUCTUKH. Pemienue
3aja4 /mpaKkTuka/

Pa3zgen 10 . DiaeMeHTHI MAaTEMATH

YecKOH cTar

HUCTUKH

10.1

Tema 10.1 DeMeHTHI
MaTEMATHYECKON
CTAaTUCTHUKH /NeKius/

3

4




10.2

Tema 10.2 Cratuctnueckoe| 3| 2 -2 - 1-/3 /- 1211 -
pacrpeienieHue.
Bri6opounsie
XapaKTEPUCTHKU
CTATUCTUYECKOTO
pacrpeiesieHus.
CTaTHCTHYECKHUE OLICHKHA
rmapamMeTpoB
pacnpenenenus. Pemenue
3a/1a4 /paKkTUKa/

10.3

Tema 10.3 Teopun 312 2 |- |- 1-13 /- 1211
KOPPEISIUH /TeKIHsT/

10.4

Tema 10.4 JIunelinas 312 -2 /-1-13]/-12 1 ]-
koppessius. OnpenencHue
[apaMeTpoOB JINHENHON
3aBHCHUMOCTH.
KoadduuueHt koppensauuu
U ero cBorictea. Pemenne
3a/1aq /mpaKkTuka/

Oouas TpyroemMkocTn, B| (186 106 80 192 116 76
qyacax

54

dopma KOHTPOJIA:
JK3aMeH

2,3

4.2. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

B pazpene 4.2. nporpammbl y4eOHOU TUCHUIUIMHBI «MaTteMaTukay MPUBOIATCS KPaTKUE aHHOTAIUU
CTPYKTYPHBIX €AMHHUI] Marepuana AUCUHUIUIMHBL CoaepikaHue AUCHUIUIMHBL CTPYKTYpUPYETCS IO
paszmenaM, TeMaM WM MOAYJSIM M PAaCKPBIBAETCS B aHHOTAIMSIX paboyeil mporpaMMbl C JOCTATOYHOM
MOJTHOTOM, YTOOBI 00yUaroIMecs MOTJIN U3y4YaTh MaTepHall CaMOCTOSITENILHO, OMUPAsACh HA TPOTpaMMy

Pacnpenesienne y4eOHbBIX 4aCOB 110 TeMaM M BHAaM y4eOHBIX 3aHATHI (00111ast TPYA0EMKOCTh y4eOHOM

JUCHUILUINHBI — 12 3a4eTHBIX eIMHMII)

Tabnuya 4.1.

Paznen, Tema

Coaep:xxaHue NporpamMmbl y4eOHOH JUCHUIIMHBI

BBenenue B kypc
MaTeMaTHKa

[Ipeamer u 3agaum Kypca MareMaTuka. MecTo MaTeMaTHKU B CUCTEME HayK.

Pazpeu 1. DJIEeMEHTBI JIMHCHHOM aJredpbl

Tema 1. Onpenenutenu u MaTpuIbl
Onpenenureny, UX CBOWCTBA.
Marpuiipl, 1eCTBUS HaJ HUMH.

Tema 2 Cuctembl THHEHHBIX areOpandeckux ypaBHEHUH
CucreMbl TMHEHHBIX aNreOpanyecKux ypaBHEHUM, METOIbI X PEIICHUS

Pazgea 2.

JJ1eMEeHTBI BEKTOPHOi ainredpbl

Tema 1. BekTopbl, OCHOBHBIE TOHATHUS

Bexkrtopsl, ocHOBHBIE MTOHATHUA. Pelenue 3anau

Tema 2. CxkansipHO€, BEKTOPHOE U CMEIIAHHOE NMPOU3BEICHUS BEKTOPOB
CkansipHoe npou3Be/ieHne BEKTOpoB. Pemenue 3agau

BekropHoe npousBenenrne BeKTOpoB. Pemenue 3agau

CwmenranHOe TTPOM3BEIEHNE BEKTOPOB. Pemenue 3amaqy

Pazgea 3.

AHajuTH4YecKas reomeTpus




Tema 1. AHanuTHUecKasi reoMeTpHs Ha MockocTu. Cucrtema KOOpAUHAT Ha
IUIOCKOCTH. Y paBHEHHE JJUHUM HA IIIOCKOCTH

Cucrema KoopAMHAT Ha MJIOCKOCTU. OCHOBHBIE 331a4M METOa KOOPIMHAT Ha
IUIOCKOCTH. Pa3nnunble BUIBI ypaBHEHUS IPSIMON Ha IUIOCKOCTH. [Ipsamas
JIMHMS HA IIJIOCKOCTH, OCHOBHBIE 3a7a4u

Tema 2. JIunuu BTOpOro MopsiiKa
JIMHUU BTOPOro MOPSAIKa: OKPY’KHOCTb, SJUIUIIC, ThliepOoia, napadbona. Pemenue
3a1a4y

Tema 3. AHanuTHUECKast reoOMeTpHs B mpocTpaHcTBe. [loBepXHOCTH U TMHKY B
IIPOCTPAHCTBE

Paznuunble BUIbI YpaBHEHU INIOCKOCTH U IIPSIMOU B pocTpaHcTse. [Ipsamas u
IUIOCKOCTh B IpOCTpaHCTBE. Pemenue 3agau

Tema 4. [IoBepXHOCTH BTOPOTO MOPSIKA B IPOCTPAHCTBE

KaHoHn4eckue ypaBHEHUs TOBEPXHOCTEN BTOPOTO MOPsIIKA.

Paznen 4

BBenenne B MaTeMaTHYeCKUI aHAIN3

Tema 1. MuoxectBa. JleiictButenbHblie yncia. @ynkius. [locnenoBarenbHocTu
MmuoxkectBa. JleiicTBUTENbHBIE Yncaa. OyHKIHS.

Tewma 2. IIpenen ¢pynkun. OCHOBHBIC TEOPEMBI O TIpe/eiaX. 3aMedaTeIbHbIC
npejenbl. DKBUBAJIEHTHbIE OECKOHEUHO Malible (QyHKIIUU

Brraucnenue npenenoB gyHkuuu. CiocoObl pacKpBITHS HEOTIPEIEICHHOCTEH.
Tema 3. HenpepoiBHOCTh (hyHKIMN. Touku pa3peiBa, X KiaccuuKarms
HenpepriBHOCTh yHKIUI. ToUkM pa3peiBa, X KiacCUPUKALINS.

Pa3zgea 5

OcHoBbI 11} PepeHIHATBLHOT0 HCYHCTCHUS

Tema 1. ITonsiTue npousBoaHoi. IlpaBuna u popmyisl quddepeHpoBanms

Brruucnenue npon3BoaHoM QyHKIMH.

Tewma 2. [lonstue nuddepennmana pynkuuu. [Ipoussoansie u quddepeHmasl
BBICILIUX MOPSIIKOB

Huddepenunan pyukuuu. [Ipumenenne auddepennnana K npuoInKeHHbIM
BBIUHCIICHUSM

Tema 3. [IpumeHeHne MPOU3BOAHBIX K UCCIIETOBAHUIO (DYHKIIUH

[TpumMeHeHne TPOU3BOIHBIX K HCCIIEJOBAHUIO (DYHKIINU.

Tema 4. @yHKINN HECKOJIBKUX EPEMEHHBIX

YacTHble MPOU3BOHBIE IEPBOTO M BTOPOTro nopsakos. MccnenoBanue GyHKIMN
HECKOJIbKUX IEPEMEHHBIX Ha 3KCTPEMYM.

Paszgen 6

OcHoBbBI HHTErpajJbHOr0 HCYUCJICHUSA

Tema 1. HeonipeneneHHblid HHTETpall, €ro cBoiicTBa. OCHOBHBIE METO/IbI
MHTETPUPOBAHUS

Heonpenenennslii nuTerpan, ero cBoiicrsa. OCHOBHBIE METObI
uHTerpupoBanus. Tema 2. OnpeneneHHbIN HHTETPAJl, €0 OCHOBHBIE CBOWCTBA.
®opmyna HetoToHa -JleliOHuiia Beruncnenue onpeeneHHoro HHTerpania.
[IpunokeHus ONpeAeIEeHHOr0 NHTErpaa.

Tema 3. HecobcTBeHHBIE MHTETPAIHI .

HecoOcTBennbie nnTerpansl. Pemenue 3agau

Pazgen 7

DJIeMeHTBI TEOPHUH PSI/A0B




Tema 1. KoMmmieKkcHbIC UrciIa, OCHOBHBIC ITOHATHS. JIcHCTBUS HaT
KOMIIJIEKCHBIMH YHCIaMHU

®DopMBbI KOMITIEKCHBIX YHCEN: aNre0pandecKas, TPUrOHOMETPUYECKas,
MmokazareybHas. JIeHCTBUS HaJl KOMIUIEKCHBIMU YHCIIAMU.

Tema 2. YncioBbie psibl, OCHOBHbBIC MOHITHSA. BUABI UNCTOBBIX PSIIOB,
MPU3HAKU UX CXOJUMOCTH

UucroBele psiibl, OCHOBHBIC MOHATUA. BUIbI UMCIIOBBIX PSAIOB, IPU3HAKU UX
CXOAUMOCTH.

Tema 3. CTenieHHBIE PSAJIbI, OCHOBHEIC MOHATHS. Pa3noxenne GpyHkuuii B
CTEIICHHBIE PSIJIbI

HccnenoBanue Ha CXOAMMOCTD CTETICHHBIX psAA0B. Pa3noskenue GpyHKIMA B psiibl
Telinopa u MaxkiiopeHa.

Tema 4. KomiieKkcHbIE YKciia, OCHOBHBIC IMMOHATHS. JlelicTBUS Ha
KOMIIJICKCHBIMH YHCJIaMH.

®DopMBbI KOMITJIEKCHBIX YHUCEII: alreOpanveckas, TPUroHOMEeTpHIecKas,
rokasarenbHast. J[eficTBuS HaJl KOMILICKCHBIMHU YUCIIaMHU.

Paznen 8

JAuddepennuanbubie ypaBHeHUS

Tema 1. Iuddepennmanbabie ypaBHEHUs, OCHOBHBIC TIOHSATHS
JuddepeHnnanbHble ypaBHEHHS IEPBOTO MOPSIKA C Pa3ACICHHBIMUA U
paszaenstonuMucs nepeMeHHbIMuU. JInHelinbie nuddepeHnnanbHbie ypaBHEHHUS.
Tema 2. JIuddepenimanbHbie ypaBHEHHUS BBICIIHX TOPSIKOB
JuddepeHnuansabie ypaBHEHUS BTOPOTO MOPSAKA, TOIMYCKAIOIINE TTOHWKCHIE
nopsiika. JIMHeWHbIC OHOPOIHBIC U HEOHOPOIHBIC (P HEpPCHIIHATHLHBIC
YPaBHEHHS BTOPOT'O TIOPSIKA C IIOCTOSTHHBIMU KO3 PHUIICHTaMH.

Tema3. Iuddepennnanbabie ypaBHEHUS, OCHOBHBIC TTOHSATHUS
JuddepeHnmansabie ypaBHEHUS IEPBOTO MOPS/IKA C pa3ICICHHBIMU U
paznensomumMucs nepeMeHHbIMu. JIuneitasie nuddepeHnuanbHble ypaBHEHUS.
Tema 4. TuddepennmanbHubie ypaBHEHHS BHICIIUX TOPSIKOB
Juddepennnanbabie ypaBHEHUS BTOPOTO MOPSAKA, TOMYCKAIOIINE TOHKEHHE
nopsaka. JInHelHble OMHOPOAHBIE M HEOAHOPOIHBIE TU(depeHIInaTbHbIe
YPaBHEHHS BTOPOTO TIOPSIKA C IIOCTOSTHHBIMU KO3 PHUIICHTAMH.

Pa3znen 9

DJIeMeHTbI TEOPUH BePOSITHOCTEH

Tema 1. OcCHOBHBIE TOHATHS U TEOPEMBI TEOPUU BEPOATHOCTEN

CoObITHus 1 UX Ki1accuukaius. JIeMeHTbl KOMOMHATOpUKHU. BeposTHOCTH
COOBITHS U ee cBOWCTBA. TeopeMbl CII0KEHUS U YMHOXKEHHUSL.

[ToBropenue ucnsirannii. @opmyna bepryiu. JIokanbHas 1 HHTETpaJIbHAS
Teopembl MyaBpa -Jlamaca.

Tema 2. City4aiiHble BEJIMUUHBI

Bunbl ciyuaiiHbIX BEJIMUUH, 3aKOHBI UX pacnpezeneHus. Yuciosele
XapaKTEPUCTHUKH.

Pa3znen 10

DJ1eMeHTbI MATEeMATHYECKOIi CTATUCTHKH

Tema 1. Dy1eMeHTBI MaTEMaTHUECKON CTATUCTUKH W TEOPUH KOPPEIALUU
Cratuctuueckoe pacrpenenenue. BeioopouHble XapaKTepUCTUKH
CTaTHUCTUYECKOTr0 pacnpeneneHus. CTaTuCTUUECKHUE OLICHKU ITapaMeTPOB
pacnpeneseHus.

JInneiinas koppemsanus. OnpeneneHue napaMeTpoB JTUHEHHON 3aBUCUMOCTH.
Koaddurment koppensiuu u ero CBOMCTBRA.




Hroro aynuropusix yacos: 186

CamocrosiTesibHasi padoTa cTyaeHTa: 192

Kountpoas: 54

Bcero yacoB Ha ocBoeHUe Y4eOHOro MaTepuaJa: 432

Tpyooémkocme oucyuniaunsl u U008 yY4eOHbIX 3AHAMUIL RO OUCUUNTIUHE
OOmast TPyAOEMKOCTh JHMCUHUIUIMHBI COCTaBIsieT 12 3a4éTHbIXx eaunmi (432

aKaJeMUYCCKHX Yaca).
(1 3auemnas eounuya coomeemcmeyem 36 axademuueckum yacam)

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

[Tpu moaroroBke O0akajlaBpOB-CTPOUTENEH UCIIOJIB3YIOTCS CIEAYIONME OCHOBHBIE ()OPMBI IPOBEAECHUS
y4€OHBIX 3aHSTUM:
® HHTEPAKTUBHBIE JIEKLIUY;
®  JICKIIMU-TIPECC-KOH(PEPEHIINH;
® TPEHUHIU U CEMUHAPBI IO PA3BUTHIO IPOHECCHOHATIBHBIX HABBIKOB;
® TIpYMNIOBBIE, HAYYHbIE IUCKYCCUH, 1€0aTHI.

HanmenoBanue paznena
Ne MCIHILIHHEL Tema u cozepkaHue KOMITbIOTEPHOTO
MIpaKkTUKyMa
WuTerpanbHoe 0O0630p METOAOB BHIYUCIICHUS HEOIPEIETICHHBIX HHTETPAIOB
3 ucyucieHue GyHKuuu OnpeneneHHblil HHTErpai 10 OTPE3KY U €r0 F€OMETPUUECKHE
OJIHOM MEPEMEHHOU NIPUJIOKEHUS
OOBIKHOBEHHBIE 0O0630p METOIOB pEeIICHUsI TMHEHHBIX
4 muddepeHranbHbIe HEOJHOPOAHBIX TN GEepeHIINATBbHBIX YPaBHEHHIH
ypaBHEHUs
Teopus BepossTHOCTEN U JluckpeTHas ciydaiiHas BETUYMHA . 3aKOH pacipe/iesIeHus.
5 3JIEMEHTBI MaTeMaThueckoi | UMCI0BbIE XapaKTEPUCTUKU JUCKPETHOM CIIy4alHOU
CTAaTUCTUKU BCJIIMYHUHBI.
O6paboTka pe3ynbTaToB dKcniepumenTa. Haxoxnenne
JIOBEPUTENIbHBIX HHTEPBAJIOB JIsl MATEMaTHYECKOIO
OKUJIaHUS
U CPEIHEKBAPAaTHYECKOT0 OTKIOHEHUS HOPMAJIbHO
pacnpeieIeHHON CITy4YalHOM BEJIMYHHBI.
IlepBuyHas cratucTuyeckas o0paboTka
AKCIIEPUMEHTAIbHBIX JaHHBIX.
CocraBneHne BapualmoHHOr o psijia. ['pynnupoBka
naHHbIX. Haxok1eHNe YnCIOBbIX XapaKTEPUCTHK.
[TocTpoenue rucrorpaMMbl. AHaIU3 MOTYYEHHBIX
PE3yJIbTATOB.
Jlexyuu
Haumenosanue
No paszena Tema u conepxanue
JUCIUITAHBI 3aHATHUSA
1 BekTopHas anreOpa u 1.1 Onpenenurenu BTOPOrO U TPETHETro MOpsiAKA M HX CBOMCTBA.
JuHelHas anreodpa. Boruncnenue omnpenenuTeneil TPEThEro MOPsJKAa pa3ioKEeHUEM IO
AHanuTthueckas cTpoke (ctonbiry). OnpenenuTenu n-ro NopsaKa, NX BEIYUCICHHE.
reoMeTpus Matpuiiel ¥ aeiictBus Haa HUMU. OOpaTtHas marpunia. CoOCTBEHHBIC




qKcaa U COOCTBEHHbIE BEKTOPHI. Mcnonab3oBaHnEe COOCTBEHHBIX YHCEI
B MAaTPUYHOM HUCYHMCICHUU

Pemenre cuctembl anreOpandeckux JIMHEMHBIX YpaBHEHUH C
MOMOILbI0 0OpaTHOM Matpuibl, o ¢opmynam Kpamepa, meromom
["aycca

Ulunelinble onepanuy HaJ BEKTOpAaMHM M UX CBOMcCTBa. Pa3noxkeHue
BEKTOpa 110 0azucy. BekTopsl B IpsIMOYTOJIbHON CUCTEME KOOPAMHAT.
CkajsipHOE, BEKTOPHOE M CMEUIAHHOE IPOU3BEICHHUS BEKTOPOB; HX
OTpeneNieHusl, OCHOBHBIE CBOMCTBa, CHOCOOBI BBIUYMCICHUS U
[PUMEHEHHUsS K PELICHUI0 TEeOMETPUYECKMX M (U3MYECKHX 3a/ad
(3a1a4a 0 paboTe CHIIbI, 0 MOMEHTE CHUJIbI).

[IpsMass Ha IJIOCKOCTH (pa3jiMyHbIC BUJIBI YPaBHEHHH HpsAMON).
B3anMHOE pacnoyokeHne 2-X MPsIMbIX.

YpaBHEHMsI IUIOCKOCTEH M HX B3aMMHOE pacnoiiokeHue. IIpsimas B
[IPOCTpaHCTBE. BBIBOJ ypaBHEHUM MPSIMOM.

KpuBBIe 1 TIOBEPXHOCTH 2-TO MOPAIKA; MX KAHOHWYECKHEYPABHEHUS
[IOCTPOCHUE.

BBenenune B aHaius.
JuddepennnansHoe
UCYHCIIEHUE (PYHKIHH
OJTHOM M HECKOIBKHUX
MepEeMEHHBIX

Oyukuus ogHou nepemenHou. Ilpenen pynkuun. beckoneuno maneie
1 OeckoHe4HO Oonpmue ¢pyHKuuu. [ToHATHE O CXOUMOCTH YMCIOBOM
[1OCJIEI0BATEIbHOCTH.

[Tpupamenne ¢yHknuu. HempepblBHOCTE (YHKIIMM B TOYKE W Ha
mHTepBalie. TOUKM pa3peiBa, UX KiacCU(UKALIMSL.

[TpousBogHass (YyHKIWUH, €€ TEOMETPHUYSCKUH ¢ MEXaHUYCCKHA
cmbicibl. [IpaBuna muddepennupoBanus. [lapamerpuueckoe 3aganue
byHKIUH.

[ubdepenunan Qynkuuu, ero reomerpudeckuii cMoici. [Ipumenenue
mud depeHnmana B mpuOINKCHHBIX BIYUCICHUSX.
OcHoBHBIE Teopembl AU GepeHIINaTbHOTO  UCYUCIICHUS
reoMerpuyeckas nwiumoctpanus. [Ipasuno Jlonurans.
Bospactanne u yObiBaHwe (YHKIUM Ha HHTEpBale. ODKCTPEMYM,
HanOoJibIlliee ¥ HauMEHbIee 3HAaYeHHe (DYHKIIMU OJHOW TEePEeMEHHON
Ha UHTEpBAJe.

BbInyki10cTh, TOUKH meperuda kpuBod. AcumnroTsl. OOmias cxema
rccienoBaHus PYHKIIMHA OJTHOM MepeMEHHOM.

@DyHKIMST HECKOJIbKMX MepeMeHHbIX, o0aacTh ompexaeneHus. [Ipeaen
(byHKIIUN ABYX NepeMeHHBbIX. HenmpephlBHOCTh (DYHKIIMU B TOYKE U B
oOnacTu. YacTHbIE TPOU3BOIHBIE; UX T€OMETPUUECKUI CMBICI.
OkcTpeMyM GYHKIIUU IBYX NepeMeHHbIX. HaxoxaeHne HanboabIero
M HAMMEHBIIETO 3HaYeHUN QYHKIUU JBYX MEPEMEHHBIX B 3aMKHYTOU
OTpaHHYEHHOU 00J1aCTH.

n HX

WNHTerpansHoe
VCYHCIICHHE
GyHKIIUY OJTHOM
IIEpPEMEHHOM

[TepBooOpaznas. Teopema 0
HEOIpeaeIEeHHBIN WHTETpaJl.
MCII0JIb30BaHUE TaOIUI] UHTErPajIoB.
3ajaga O IUIOLIAAM KPUBOJIMHEWHON Tpamenuu, IpUBOASIIAT K
MOHATHIO OMNPENEICHHOr0 HHTErpaja mo oTpe3Ky. OnpeneneHHbIN
MHTETpaJl 0 OTPE3KY (ONpeneeHe, OCHOBHBIE CBOMCTBA).
Brruncienne onpeneneHHoro uHrterpana. ®dopmyna HeroTtona-
JleiiOHua. HecoOCTBEHHBIM HHTETpaI, ONpe/ieleHne U BEIYUCICHHE.
[ [priio’keHNs ONPEAEIEHHOT0 HHTErpaia B TEOMETPHH.
Teopemsl 00 olieHKe, 0 cpeaHeM, 0 AuddepeHIpOBaHUMHHTErpaia
C MepeMEHHBIM BEPXHUM IPEJIETIOM.

pa3HOCTH
MeTtonasbl

epBOOOPA3HBIX,
MHTETPUPOBAHUS,

OOBLIKHOBEHHEIE
nuddepeHnranbHbIe
ypaBHEHUS

3anaun, npuBoasIe K 1udepeHIInaTbHbIM YPaBHEHHSIM.
Ornpenenenne nuddepeHInaTbHOTO YPaBHEHUS, €T0 MOPSIKA U
pemenus. 3amaya Komu u Teopema Komm s ypaBHenwmii 1-ro
nopsika. O01ee 1 YacTHOE PEIIeHHS.

OcHOBHBIE THUTB U (epeHInaTbHBIX ypaBHEHHH [-ro mopsijka.




Juddepenunanbabie ypaBHEHUS BBICIIIUX MOPSAIKOB.
/Tuddepennmanpapie ypaBHEHHS BTOpOro mopsaka. 3agavya Komw.
OO011ee 1 YaCTHOE peIIeHusl.

[ubdepenunansuple ypaBHEHHs] BTOPOTO TMOPSAKA, AOMYCKAIOUINe
MOHMKEHUE TIOPSIIKA, METO/IbI PELICHHUS.

Uluneitnple  nuddepeHnranbHble  ypaBHEHUS  N-TO  MOpAIKA.
@DyHIaMEHTAIbHAsT CUCTEMa PELICHUW JIMHEHHOIO OJHOPOAHOIO
mudepeHIaIBHOTO YPaBHEHHS.

TeopeMbl 0 CTPYKType OOILIEro pemeHus JHHEHHOTO OJHOPOAHOTO H
ITMHEIHOT0 HEOTHOPOAHOTO AU(PEpEeHINaTbHOTO YPaBHEHUSI.
Jlunelinple  omHOponaHBIE U (epeHIualbHbIE  YpaBHEHHS  C
MOCTOSSHHBIMU KO3 puIeHTaMu. XapaKTEepUCTUUECKOE YpaBHEHHE.
KomnekcHple yucna W JeWcTBUS ¢ HAMM.  HaxoxkaeHue
(yHIaMEHTAITBHOM CHCTEMBI PEIICHUA.

MeTtoabl peuieHus JMHEHHBIX HEOTHOPOAHBIX UG (depeHInaTbHbIX
YpaBHEHUU (METOI HEOMpPEIeNIeHHbIX KOA(P(UIUEHTOB, METO]
BapHaIlMH MPOU3BOJIBHBIX TOCTOSHHBIX)

Teopus BeposiTHOCTEH
Y DJIEMEHTHI
MaTeMaTHU4eCKOi
CTaTUCTUKU

Crnyuaiinble coObITHs. AnreOpa coObiTuil. OTHOCHTENbHAS 4YacTOTA.
Knaccuueckoe, T€OMETpPUYECKOE, AKCHOMAaTUYECKOE OIpPEIEICHUS
BEPOATHOCTH.

OCHOBHBIE TEOPEMBbl TEOPUU BEPOSTHOCTEH. 3aBUCUMOCTh W
HE3aBUCUMOCTh coObITHi. HanexHocts 3nementa. HagexHocTh
cxeMm. DopmyIia MoTHON BEpOsITHOCTH U popmyia baiieca.

Cxema bepnymm. @opmyna bepnyinu. JlokanbHas U MHTErpajibHAst
dbopmynsl MyaBpa-Jlamiaca u ux npumeHenue. ®@opmymna [lyaccona.
JIuCKpeTHBIE W HENpEpBIBHBIE ClIy4aiiHble BeIWYMHbL. DyHKIMS
pacnpezneneHus, IJIOTHOCTD BEPOATHOCTH u YHCIIOBBIE
XApaKTEPUCTUKHU (MaTremaTnyeckoe OKHJaHUE, aucrepcus,
CpEe/IHEKBAIPATUUECKOE OTKIIOHEHHE M UX CMBICT ).

O030p OCHOBHBIX pacmpenenenuii (6uHomuanbHoe, Ilyaccona,
[paBHOMEpHOE, IOKa3aTeJbHOE, HOpPMallbHOE pacrpezaeneHus). Pomb
HOPMAaJILHOTO pacipeeneHust (IpuMepsl).

3aKoH OOJIBIIMX YMCEN M ero npuMeHeHue. [IoHsTHEe O LEeHTpaabHOM
[peeIbHON TEOPEME U €€ IPUMEHEHHUE.

[IpeameT MaTeMaTHYeCKONW CTATUCTUKHU. | eHepaIbHAsICOBOKYITHOCTD U
BbIOOpKa.  CraTucTHUecKUM  psJ,  cTaTUCTUYecKas  (yHKIus
pacnpeneneHusi, TucTorpamMma. TodeuHble OLIEHKH MapaMeTpoB
pacripesieieHusi MO BBIOOpKE (COCTOSTENBHOCTh, HECMEIIEHHOCTh
OIICHKH ).

OTpICKaHWE JTOBEPUTEIBHBIX HWHTEPBAJIOB I MaTeMaTH4E€CKOIo
0)KMJIAHWS W JHUCIEPCHH HOPMAJIBHO pPACHpPENCIICHHON CIIy4ailHOU
BEJIMYHHBI.

Hpaxmuuecxue 3AHAMUA

HaumenoBanue pasnena Tema u comepkaHue 3aHATHS

JTUCITUTIINHBI

BexTopnas anrepa u
JTUHEWHas anredpa.

Amnanutuyeckas reoMeTpusa JOMOJHEHUS DJIEMEHTOB. PaznoxkeHue OMpPCACIIUTECIIA I10

1.1 Omnpenenurenn BTOPOro M TPETHEro  IMOPSAIKA,
BBIYHCIICHHS, CBOWCTBAa. MuUHOpPH u anreOpandeckue

cTpoke u 1o crondiry. opmyiner Kpamepa.

1.2 Marpumel. Onepauuu Han Marputiamua. OOpatHas
Marpuna. PemeHue cuCTeM JIMHEHHBIX YpPaBHEHUM C
MoMOIIbI0 oOpaTHOM Matpuiel. Meton ["aycca.

1.3 Bektopel B TNpsAMOYIroJIbHOM CHCTEME KOOPAMHAT;
onepanuu Haja BektopaMu. OpT BEKTOpa, HANpPaBIISIONINE




KOCHHYCHI BEKTOpa, MPU3HAK KOJUIMHEAPHOCTH BEKTOPOB.
Jlenenue oTpe3ka B JaHHOM OTHOIICHHUU.

1.4 CkansipHoe, BEKTOPHOE M CMEUIAaHHOE IPOU3BEIICHUS
BEKTOPOB, ornpezeneHus, CBOIICTBA, BBIUHCJICHHE.
[IpuMeHeHre K PEIICHUI0 TeOMETPUUYECKUX U (PU3MUECKHUX
3ajad.

1.5 TlpsiMasi Ha TIOCKOCTH, pa3iM4YHbIE BUIbI YpPaBHEHHS
OpsIMOM, B3aMMHOE PACIOJOXKEHHE JBYX HPSIMBIX, YTOJ
MEXy HUMH.

1.6 IlnockocTh W mpsiMas B NIPOCTPAHCTBE. YpaBHEHHUE
IUIOCKOCTH 110 TOYKE U HOPMAJIbHOMY BekTopy. Paznuynbie
BUJBl ypaBHEHUM IpsAMOM. B3ammHOe pacnosnoxenue
IJIOCKOCTEH U MPSIMBIX.

BBenenue B aHanus.
HuddepennnansHoe
UCYHCIIEHUE (PYHKIHH
OJHOM 1 HECKOJIBKHX
TepEeMEHHBIX

2.1 Meroasl BblUMcCIEHUS —TpenenoB. [Ipumenenue
HKBUBAJIEHTHBIX OECKOHEYHO MalblX. HempepbBHOCTH
bynkun B Touke. MccnenoBanue To4ek pa3pbiBa GyHKIIHH.
2.2 Ompenenenne npousBogHou. [IpousBonHas cymwmbl,
npousBeneHus U yacTHoro (GyHkuuid. [IpousBoanas
clnoxHOW GYyHKIMH, (YHKIUU, 3aJaHHOM HESBHO U
MapaMEeTPUYECKUA. YPABHEHHS KacaTEJIbHOW M HOPMaIU K
KpUBOMU B IaHHOM TOUKE.

2.3 IlpaBuno Jlomurans. MccnenoBanue GyHKITUH 110 OOMICH
CXEMe: TOUKH SKCTPEMYMa, TOUKU Nepernda, aCUMITOTHI.
2.4 OGnacte ompeaencHuss (QyHKIUU ABYX IEPEMEHHBIX.
YactHele Npou3BOAHBIE 1mepBOro mnopsnaka. I[lomHbrit
muddepennman.  YacTHple  TPOM3BOAHBIE  (PYHKIUH,
3alaHHOM  HEsIBHO. YacTHble NPOU3BOAHBIE  BTOPOIO
HOpsIKA.

2.5 DkcTpemyM (GYHKIHMH ABYX nepeMeHHbIX. Hamboinbmiee
W HauMeHblllee 3HaueHus (yHKIWUU, HENpephIBHONH B
3aMKHYTOH OrpaHU4YeHHOM o0nacTu

HNHTerpansHoe
UCYHCIIEHUE byHKIUN
OJTHOMTIEPEMEHHOMN

3.1 Meronpl uHTerpupoBanus. TaOnuma HHTErpayos.
[TonBenenne QyHkuu m1oA 3HaK aAuddepeHuana.
WNHuTterpupoBanue TPUTOHOMETPUUYECKUX GyHKIMA.
HHTerpupoBaHue 1o 4acTsM.

WuTerpupoBanne  panuoHalbHBIX — JApoOell.  3ameHa
NIEPEMEHHBIX TUISL UHTETPAJIOB, coJieprKalInux
UppaloOHaNIbHbIE (PYHKIINH.

3.2 ®opmyna Herotona-Jleitbnuna. MuTerpupoBanue mo
Y4acTsAM B OIIPEACIICHHOM HHTErpajle, 3aMeHa IEPEMEHHOM.
Beluncnenne mIomanad  KpUBOJIWUHEHHOM — TpaleluH,
o0bema Gurypsl BpaleHus,

JUTMHBI KPUBOM.

OOBIKHOBEHHEIE
nuddepeHnragbHbIe
ypaBHEHUs

4.1 3apnaun, npuBosIMe K 1uddepeHInaTbHbIM YPaBHEHUSM.
Juddepenunanbuple  ypaBHEHHS € pa3feisSIOIIUMUCS
nepemeHHbIMUA. OHOpOAHBIE AU depeHanbHbIe ypaBHEHNS
HEepBOTO MOpsAKa

4.2 Jluneiinsle auddepeHnraIbHple YpaBHEHHS MEPBOTO
nopsiika. Y pasHeHue bepryum

4.3 JluddepeHumanpHple ypaBHEHHs BTOPOTO MOPAJIKA,
JIOITy CKAOIIUE TOHMKEHUS MOPAIKA.

4.4 Jlunelinple oaHOpoAHbIE nUddepeHIanbHble YpaBHEHUS
BBICIIMX TMOPAJKOB C IOCTOSHHBIMU KO3 PHUIMEHTaMU.
dyHIaMEeHTalbHas CUCTEMA PELICHHH.

4.5 JluneWHble HEOIHOPOJHBIE YPABHEHHUS C TOCTOSIHHBIMH
KO3 OUITMCHTAMH. MeTton HEOTpeIeIICHHBIX




K03¢)¢)I/IHI/ICHTOB . MCTOI[ Bapuanu IMPOM3BOJIbHBIX
IIOCTOSHHBIX.

Teopust BeposiTHocTeld W | 5.1 DneMeHThl KOMOMHATOPUKU: MEPECTAHOBKH, COUYETAHMS,
pa3merienus.  Kiaccuueckoe —ompesielieHHe  BEpOSTHOCTH

3JIEMEHTHI
5 coObITHs. ['€OMETPHYECKHE BEPOATHOCTH.

MaTCMaTHICCKON 5.2 TeOopeMBI CJIOKEHHS ¥ YMHOKEHHS BEPOSITHOCTEH.

CTaTUCTHKH 5.3 ®opmyisl nonHoM BeposTHOCTH. PopMmyiia baiieca.

5.4 ®opmyna bepuymm. JlokanpbHas U MHTETpajbHAsS
dhopmynel Myaspa-Jlamnaca. @opmyna Ilyaccona.

5.5  [uckpeTHble  ciyd4ailHble  BEJIMYMHBI.  3aKOHBI
pactpeneneHus. YUUCIOBBIE XapaKTEPUCTUKH JTUCKPETHBIX
CIy4alHbIX BEJIMYMH.

5.6 HempepoiBHble  ciy4yaiiHble  BelnWYMHBL.  DyHKIUS
pacnpezeneHus, IUIOTHOCTh paclpeiesieHUs] BEpOSATHOCTEH.
YucnoBble  XapaKTEpPUCTUKHA  HENPEPBIBHBIX  CIyYalHBIX
BEJIMYUH.

5.7 HopManbHOE pacrpeneneHue.

5.8 Toueunsle u uUHTEpBaNbHBIE OLEHKU. OTbBICKaHUE
JIOBEPUTENIbHBIX UHTEPBAJIOB JIJIs1 MATEMAaTUYECKOTO OKUIaHUS
U JUCIEpCHU HOPMAJbHO paclpeleleHHOW cllydailHOU
BEJINYUHBI

I pynnosvie u uHOUBUOYATbHBIE KOHCYIbMAYUU NO KYPCOBLIM pabomam
VY4eOHbIM [IJIaHOM HE NPEAYCMOTPEHBI

6. YueOHO-MeTOoJuYecKoe odecneyeHue caMoCTOATeIbHOM
padoTHI CTYICHTOB.
CamocrosiTenbHass pabora 00ydJaromerocs B MEPHOJI TEOPETUUECKOTO O0yUEHHsI BKITIOYAET B
ceos:
[ ] C&MOCTO?ITGJ'IBHYIO HOI[I‘OTOBKy K y‘-Ie6HI>IM 3aHATHUAM, BKIIIOYaA HO)IFOTOBKy K
ayIUTOPHBIM (pOpMaM TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH.
® CaMOCTOATCIBHOC N3YUCHNEC TCOPECTHUICCKOI'O MaTCpHrajia.
® BBIITOJIHCHUC JOMAIITHUX 3aI[aHHfI.
B Ta6J'II/IIl€ YKaSaHBI TEMBI IJIsSI CAMOCTOATCIBHOT O I/ISYLIGHI/ISI O6y‘IaIOHII/IMC$I .

HaumenoBanue
Ne Tembl 17151 CaMOCTOSITENIEHOTO U3yUYeHUS
paszena
JIUCITUATITUHBI
Bekropnas anrebpa u UccnenoBanue oqHOPOIHBIX CUCTEM JIMHENHBIX
TuHelHasanreopa. YpaBHEHUH, BBIBOJI YPABHEHUS IPSIMOM Ha MIIIOCKOCTH
AHanuTHueckas reoOMeTpHsl. 10 TOYKE U HOPMaJIbHOMY BEKTOPY, BHIPAKEHUE
1 YCJIOBHH NapajyieIbHOCTU U MEPHEHANKYISIPHOCTH
HPSIMBIX yepe3 K03 PUIMEHTHI 00IINX YpaBHEHHH
MPSIMBIX, B3aUMHOE PACIIOJIOKEHHUE MPSIMOU U
IJIOCKOCTH B MIPOCTPAHCTBE.
BBenenue B ananus. HaxosxaeHue npou3BoJHON (GYHKIMHU B TOUKE MO
2 | Muddepenumanbaoe OTIPENICTICHUIO MPON3BOTHOM, BBIBOJT HEKOTOPHIX
ucuucieHue QyHKIMK OAHOM M | TaOMUYHBIX MPOU3BOJHBIX, TEOMETPUYECKHE
HECKOJIbKUX IEPEMEHHBIX. IIPUJIO’KEHUS] TPOU3BOTHOM.
HHuTerpanbHOe UCUUCIIeHUE HuTerpupoBanue Mo CpaBOYHUKY, pEeIIEHNE
(GYHKINU OHOM MepeMEeHHON. | JOMOJHUTENBHBIX 33/1a4 Ha T€OMETPUUYECKHE
3 MIPUJIOKEHUSI MHTETpaJla, UCCIEIOBAHUE CXOIUMOCTH
HECOOCTBEHHBIX MHTETPAJIOB IO OMPEAETICHHUIO,
MPUJIOKEHUS ONpPEeAeNIEHHOT0 HHTErpaa Mo OTpe3Ky B
MEXaHHKE.




OOBIKHOBEHHBIE 3anauu, npuBosAIKe K AudhepeHrnanTbHbIM

4 | muddepeHnmanbHbIe ypaBHEHUSAM, U PepeHInanbHbIe YPaBHEHUSI 2-TO
YpaBHEHHUS. NOpsAJKa, JOIYyCKAIOUIMeE TOHMKEHNE TIOPAIKa,
METOJIbI UX PELICHUS
Teopus BEPOSITHOCTEN U Haxosxnenue pyHKIUHU pacripeieieHus] 1 YUCIOBbBIX
5 | aneMeHThl MaTeMaTHYeCKOM XapaKTePUCTUK OCHOBHBIX pacIpeneaeHuil
CTaTUCTHUKH. (mokazarenbHOE, paBHOMEpHOE, [lyaccona).

Ilepeuens chopm mexyuwiezo konmponsa:

KOHTpOJIbHAs paboTa;

L momallHee 3aJJaHuE;

KoHTpoJbHOE 3a7anue 1o Koll.
KoHTponbHbIE paboThI
KonTponbaas padota Nel «Texuuka muddepenmmpoanus» (1 cemectp)
KonTponbras padota Ne2 «O0bikHOBeHHBIE MU depeHImanbHbie ypaBHEHUD (2 ceMecTp)
Jlomarnue 3agaHus
Homamnee 3ananue Nel (1 cemectp) «BekropHas anredpa u aHaauTH4YECKas TeOMETpUs
Homamnee 3ananue Ne2 (1 cemectp) «IIponsBoaHas u ee NpUIoKeHUs»
Homamnee 3ananue Ne3 (1 cemectp) «HeomnpeneneHnslii nHTerpam

Tunoewie KOHmMPOILHBIE 3A0AHUA YOPM MEKYULE20 KOHMPOA:

O6pazert koHTposIEHOM paboThl Nel «Texnuka muddepenmpoBanus» (1cemectp).

BapwuanT 1

1)

Haiitu npounsBoaHbIe

a ¥ =xV10—3x°® — In4,

b.

3)

4)

YV = arcsinyx
H
sininx

R e 2 x
y=— arctg(x-e*)

v =@

KpuBas 3anana napameTpuyecku:

="
1+47

3t
1+, Haiiti KOOPJMHATHI TOYKA M, cOOTBeTCTBYIOIIIEH t=-2.

y=

Bbruucnuts yrioBoi k03¢ (uIMeHT kacaTeabHON K KpUBOM B Touke M.
Haiitu 3HaueHne npon3BoOIHOM HEIBHOW (PyHKLIUM

y y— px—1
£ TEYZE 7 grouke M(1,0).
1

T

Hanmcare ypaBHeHHE KacaTelbHONM K KpPUBOW (2x-1)* | eciu M3BECTHO, YTO KacaTesIbHAs

nepreHuKysipHa mpsvoit ¥ — 2% T 1

QO06paszer KoHTPoIbHOU padoThl Ne2 «OObIKHOBEHHBIE () dhepeHIMANBHBIE VPaBHEHUD (2 ceMecTD)

Bapwuanr 1.
1) Pemmrs 3agauy Komm:
Jo¥ g E ey
yVi=s+-+5,y(1)=0

2)

3)

4)

o oF

Haiitu o6miee pernenue:

sin® x

v —y-otgx =
: : v
Haiitu obmiee perienne, ucrob3yst METO] HEOTPEASTICHHBIX KO (UIEHTOB:
v'—2v' — 3y = 2cos3x

Hanmcars Bz 00111€T0 peIieHus:

vy +8y"+20y'=—-5—x-cos2x+ e"”sinzx_



5) Haiitu oOmee pemieHWe, WCHONB3YyS METOJ BapuallMd  IMPOU3BOJBHBIX IMOCTOSHHBIX.
Oo6pasen_momanirero 3aaanust Nel (1 cemectp) «BekropHas anredpa U aHaTUTHIECKast TCOMETPHSD

Bapuant 1
2 =(211),
3) @@= [5;41 b=(1, _1:';
(@—2b)-(b—22)
4) BbIUUCIUTH
ac = bé = 90°
T — AB
€CIIIH b= (2-12-12-:]
5) Berumcauts npoekimio Bektopa & = L4~ 2:1) ga ock BexkTOopa |, ecim

A(-5,7,-6) u B(7,-9,9).

6) BblunCIHTL KOCHHYC yIJIa, 00pa30BaHHOTO BEKTOPAMH:
a=01,11ub=(222)

6) F=(-2,—-2,-2), B(9,—7,5), A(10,—8,3).Haittt M 4(F)

7) Haiitu momaaps napamwienorpamma, TIOCTPOCHHOTO Ha BEKTOPax
3@ —2bu2a+3b oy lal=2bl=5,ab=30°

8) Jlexar mu Touku A(1,2,-1), B(0,1,5), C(-1,2,1) u D(2,1,3) B 01HOI# MJIOCKOCTH?

9) CocraButh ypaBHEHHE PAMOH, ipoxosiiei yepe3 Touky A(1,3) u meprneHanKyIapHON K MPSIMOIA,
coeaunstomnieit Touku B(2,-1) u C(-8,2).

10) Haiiti KOOpAMHATHI BEPIIMH U YPABHEHHI THArOHAJICH KBapaTa, €CJIM M3BECTHBI yPaBHEHUS OTHOM
croponsl AB: X+y-5=0 u koopauHaThl ToukH nepeceueHus auaronaneii K(4,4).

11) Touka P(-2,1,-2) ciy>KUT OCHOBaHHUEM IMEPICHIUKYJ/ISIpa, OMYIIEHHOTO0 U3 Havajia KOOPIHHAT Ha
I0CKOCTh. COCTaBUTH ypaBHEHUE STOMN IIIOCKOCTH.

12) Yepes Touku A(12,-6,1) u B(-6,6,-5) npoBenena mnpsamas. OnpeaeanTb TOYKH MEPECEUSHUS ITON
IPSIMO C KOOPIMHATHBIMH TIJIOCKOCTSIMU.

13) Haiit ocHOBaHHe MepIeHANKYJISIpa, omyineHHoro u3 Touku A(3,0,4) Ha mockocTs m:2x+y+3z-6=0.

14) Pa3noxuTh ONPECIUTENb IO MIEPBOI CTPOKE

2 -1 3
3 1 =5
4 -1 1

14) Peumts cuctemy

x+ v+ z=6,
[ Sx+ 4y +3z= 22,
10x+5y+ =z=23.
15) Permts cucremMy
Xy — 2%: T+ 3x3 1+ x:2=08,
( Xgt+ 2x3— 2x4 = —3,
l—xi +2x,—2x5+ 2x, =7,
Xq—3x;+ x3— 2x,= 8.
OO6pa3ert gomaniHero 3aganus Ne 2 «[IpousBoaHas u ee npunoxenus» (1 cemectp)
BapuanT 1

!
1. Mcnionb3ys onpeenenue Ipor3BOAHON, HAWTH fix) JUIsL QYHKITMU
flx) =ez,

2. Haiitu mpon3BOAHBIE CIIEAYIOMNX (QYHKITHA:

_ 1+3%% 1 5 L xt—x+3
01 YT T TaETA 00 YT TS
Jzinx t+4
23 ¥ =(3x+ 7)lnx— 2In4. 24 S Ary—
v =e*tgx —4e ¥y = Sarccthx + 3arctgx

Ex
v = (1 — x)arccosx — arccos0,1 ¥ ==




2.5 2.6
2.7 2.8 :
L 1-3x
2.9 2.10 In{1-3x),
v = I:'|:l3= X
211 y=veT — 1 2.12 T 1tegx,
21
213 ¥ = Vxaresim/x + 1 214 YT Iarergtl
x = arctgt,
— 1.2 — (2
215 L Y= 2t 216 tgy=(x"+2)y.
R
2.17 y=(2-x
3. Harmcars ypaBHeHus KacaTeNbHON 1 HOpMaH K kpusoil X T 2 = 2¥7 g rouxe Mo (3;-2). Crenatnb
YEPTEK.
4. Hanwmcath ypaBHEHHE OJHOMN 13 KacaTenbHbIX K KpuBoiit ¥ — A7 CLIX 3yag qro oTa KacaTenpHas
nepreHuKyspHa npsvoii ¥ T 0 = 2,
A T L A el Ly
5. 3aKoH JBW)KEHHS MaTePHATBHON TOUKH: 1}' =1 — cost.

ITokasats, yTo Npu

[
LIL

y = —3(x— _3_,_:|

3 TPAeKTOpUS JIBHKEHUS IIEPECEKACT MPSAMYIO , A HAWTH

YTOJ MEXAY TPAEKTOPUEH U IPSIMOIA.
O6pazen nomanHero 3aganust Ne3 «HeomnpeneneHHbli HHTErpam»

(1 cemectp).Bapuanr 1.
|
I"[xa—ﬁx—éjdx f (ﬂ'cctsx— L +10)dx
1) J . , 2) - coslx f ,
rein 1 -oa—  im
J (x-xz—jjd.x J (x{:x—f’jd.x
3). 4) ,
lﬂ-.ﬁ—s'iﬂxdx - xdx - etdy
5) * sintx , 6) J -3, 7) J 1-e¥,
. . . [ xdx f dx
8) Jtg(2x— 1Jd.r1 9) ey 10) T 14922
[ eXdx
[ x T 1—elx r_dx
11) _| Ctg = d\x' 12) , 13) j. £° I!-‘i“!.ti’
IIpomesrxcymounana ammecmayus
@DopMBbI TPOMEKYTOUHOM aTTECTAIMH: IK3aMeH BO 2 U 3 CEeMeCTpax.
Bormpocs! k sx3aMeny nipeacTaBiieHbl B DOH 1€ OIEHOYHBIX 3HAHUM
7. Y4eOHO-MeToAuYeCKOoe U MATEPUAIBLHO-TEXHHYeCKoe o0ecneuyeHue
AUCHUILIMHBI (Moay.st) 'MartemaTtuka'
7.1. Y4eOnas mureparypa:
OcHoBHas JuTepaTypa
ABTOpBI, HU3parenscTBo
[ -
No COCTABMTENH 3arnaBue , oI Koa-Bo
JI.1.1 I'mypmaH, Teopus BeposTHOCTEN U M.:}Opaiir,
. MaTeMaTUYeCKasi CTaTHCTHUKA 2008, 2011




JL1.2 I'mypman, B.E. | PykoBoacTBo Kk pemienuto 3agad 1 | M.: Beicmas
YIPAXXHEHUI IO TEOPUH mkoa, 2003
BEPOATHOCTEN U MaTeMaTUYECKOU
CTaTHCTUKE
J.1.3 3aitues, U1.A Briciias Mmaremaruka M.: JIpoda,
2005
JI.1.6 [IIunages, 3amayHuK 110 BEICIed MaTeMaTuke | M.: Breici.
B.C. k., 2001
JlonoIHUTeIbHAS JTUTepaTypa
J.2.1 bapanosa, I'. [TpakTuyeckoe nmocodue mo CII6.: [MuTep,
BBICIIICH MaTeMaTHKe 2010
J1.2.2 boromoios, MaremaTuka M.: FOpaiir,
H.l'., 2013
J1.2.3 Bentnens, 3anmaun u ynpaxHeHus mo Teopun | M.: Academia,
E.C., BEPOSITHOCTEH 2005
Ogsuapos, JL.A.
J1.2.4 Bunenkun, Bricmias matemaTnka: JuHEHAS P.na JI.:
N.B., I'poGep, | anrebpa, aHaaTuTHUYECKAS ®ennkc, 2011
B.H. reometpus, TudepeHIraIbHbIC
UCUHCTICHUS
J1.2.5 Beironckup, CrnipaBOYHUK 110 BBICHIEH M.: ACT, 2008
M.A MaTeMAaTHUKE
J1.2.6 Wneun, B.A., Bricmras maremaTrnka M.: IIpocnekr,
JL.2.7 Kpunkos, JI.B. | Beiciias matemaTtuka B Borpocax | M.: [Ipocnexkr,
U OTBETax
J1.2.8 [Mnmaues, B. | Kypc BbIciel MaTeMaTUKH M.: JOHUKC,
C. 2007

7.2. UHTEpHET-pecypChl

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PT'B)

http://elibrary.rsl.ru Hayunas snextponHast 6ubinorexka

http://elibrary.ru/default.asp Poccuiickas sauroHansHas OuOIMoTeEKa

http://primo.nlr.ru http://nbmgu.rudnextponnas 6ubnmoreka Poccuiickoit rocy1apcTBeHHOI
OMOJIMOTEKH

7.3. IlporpammHoe obecnieyeHune

VYHuBepcurer obecriedeH He0OX0IMMbIM KOMILUIEKTOM JIMIEH3UOHHOTO U CBOOOJHO PACIPOCTPAHIEMOIO
IPOTPaMMHOT0 00eCrieueHHsI, B TOM YHCIJIe OT€YeCTBEHHOIO MPOU3BO/ICTBA.

Kaxnapiii oOydaromuiics B Te4eHHE BCero Iepuojga oO0yueHus oOecnedyeH WHANBUAYaTbHBIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(OPMAIMOHHO-00pa30BaTEIbHOM Cpelie YHUBEpCUTETa U3
T000W TOYKH, B KOTOPOM MMeeTcsl TOCTyN K MH()OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT»
KaK Ha TEPPUTOPUHN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter o0ecnedeH cielyoMM KOMIIEKTOM JTUIEH3UMOHHOTO TPOrpaMMHOT0 0OecreyeHusl.

1. JluueH3moHHOE mporpaMMHOe o0ecreyenue, ucnonabszyemoe B UHrl'y
1.1.MicrosoftWindows 7
1.2.MicrosoftOffice 2007
1.3.ITporpammusrii kommiekc MMUC “Jlekanat”
1.4. ITporpammuslii kommneke MMUC “Busyansnast Ctynus TectupoBanus™
1.5.Antusupycnoe I10 Eset Nod32


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

1.6. CnpaBouno-nipaBoBas cuctema “Koncynpranr”
1.7. CnpaBouno-tipaBoBasi cuctema “I"apant”

Hapsmy C TpaAUOWUOHHBIMHU H3JAHUAMU CTYACHTBI U COTPYAHHUKHU HMCIOT BO3MOXKHOCTBH ITIOJIb30BAaTHCSA

OJICKTPOHHBIMHU ITOJTHOTEKCTOBBIMU 0azaMu JaHHBIX:

Ha3Banue pecypca

CcbLika/goctyn

OnekTpoHHass OubnmoTeka oHNaiH «EIWHOE OKHO K

00pa3oBaTesbHbIM pecypcam»

http://window.edu.ru

«O0pazoBartenbHbIil pecypc Poccun»

http://school-collection.edu.ru

OenepanbHblii  00pa30BaTENbHBIA MOPTATL:  yUPEKICHUS,
nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, A

http://www.edu.ru —

®denepallbHBI TIEHTP HHPOPMAIIMOHHO-00Pa30BaTEIHHBIX
pecypcoB (PLINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJAEHTA".
OMOJIMOTEKA TEXHUYECKOTO By3a

DNIEeKTpOHHAs

http://polpred.com/news

HsparenscTBO «JIaHBY. DIeKTPOHHO-OMOIHOTEUHAS

CHCTCMa

http://www.studentlibrary.ru -

Pycckas BupTyanbHasi OubsinoTexa

http://rvb.ru —

KaluHeT pycckoro si3blKa U JIUTEPATyPhl

http://ruslit.ioso.ru —

HanmonanpHbli KOPIYC PyCCKOTO sI3bIKa

http://ruscorpora.ru —

HsparenscTBO «JIaHBY. DIeKTPOHHO-OMOIHOTEUHAsS
cucreMa

http://e.lanbook.com -

ExenenenbHuk Hayku u oOpazoBanus lOra Poccun
«AKkazeMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas ayiekrpornast 0ubimoTeka «e-Libraryy

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0ubnuoreyHas cucrema [IPRbooks

http://www.iprbookshop.ru -

DJIIEKTPOHHO-CIPABOYHAsl CHUCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MHbOPMHO»

http://www.informio.ru

NupopmannonHo-npaBoBast cuctema « KoHcynbTanT-11I0C»

CeteBas BepcHsi, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOMU
cetu Uarl'y

NupopmannonHo-npaBosast cuctema «["apant»

CeteBas BepcHsi, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOMU
cetu Uarl'y

OnekTpoHHO-0nbanoTeyHast cuctema «tOpaitm»

https://www.biblio-online.ru

7.4. MatepuajbHO-TeXHHYeCKoe obecnieyeHHe Y4eOHO JTMCIMIIJIHMHbI

I[J'I}I o6yqa}0m1/1xc;{ JIAI IpeA0CTABIIAIOTCA:

- yueOHbIe TOCOOMSI, METOAMYECKUE YKa3aHUs B IeuaTHOU (opme;
- yueOHbIe ocoOus1, METOIMYECKHE YKa3aHUs B ()OpMe IEKTPOHHOTO JOKYMEHTa;

- [ICYaTHbLIC U31aHUA.

- ayJUTOpUs JUIS 3aHATUM CEMUHAPCKOr0 THUIIA, IS TEKYLIET0 KOHTPOJIA U IPOMEKYTOUHON
aTTeCTalllu C KOMIIBIOTEPHOI TEXHUKOM B 000pPYIOBaHHBIX KJlaccax;

- yueOHbIe ayTUTOPUHU JJIS 3aHATUH JIEKIIMOHHOT0, CEMUHAPCKOI'0 TUIIA, TPYIIOBBIX U
WHJVBHTyJIbHBIX KOHCYJIBTAIMHA C MyJIbTUMEIUINHON CUCTEMON C TPOEKTOPOM ;

- JUIl CAMOCTOSITENIbHON pabOThl Ay JUTOPUU C MHTEPHETOM B ayAUTOPHSIX.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

PaGouas mporpamMma AIUCLHUIIIINHBI «MaremaTuka» coCTaBj€Ha B COOTBET

ctBuH ¢ TpeboBanusiMu GI'OC BO no nanpasnenuto noaroroBku 08.03.01 Ctpou
TenbcTBO  (OakanaBpHar) yTBEP)KICHHOTO MpUKa3oM MuHHUCTEpCTBA 00pa3oBa

Hus 1 Hayku Poccuiickoit @eneparun ot «31» mag 20171. Ned81. C usmeHeHus
MU U nonojiHeHusIMA oT «08» despansg 2021r.

[Iporpammy cocraBuia:

cT. npenoaasarenb kadeapol «Marematuku u UBT» Carosa M.C.

[Iporpamma onodbpena Ha 3acenanuu kapeapsl «CTPOUTENbHBIE TUCIUTLITAHBI»
[Tpotokon Ne 11 ot «21» wrons 2023 rona

[Iporpamma o1obpena Y4ueOHO-METOANUECKUM COBETOM arpOMH>KEHEPHOTO
dakynpTeTa
[Tpotokon Ne 3 ot «26» urons 2023 roza

[TporpamMma paccMoTpeHa Ha 3aceTaHnu Y 4e0HO-METOAMYECKOTO COBETa
YHUBEpPCUTETA
[Tpotokoa Ne 10 ot «28» utons 2023r.




