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1. Ilesn ocBOeHHUS JUCIIUILIHHBI
Lenpto ocBoeHUs AUCHUILIMHBI (Moayisi) '"Maremartuka" sBisercs (GOpMHUpOBaHHME TOHATHI 00

3JIEMEHTaX MaTeMaTHYECKOTO ammapara, He0OXOIUMOT0 Uil peIIeHUs] TEOPETHUECKUX U MPAKTHUECKUX 3a/1a4
CEJIbCKOXO035IICTBEHHOIO ITPON3BO/ICTBA.

Hcxons u3 nenu, B pouecce u3ydeHust yaeOHoU AucuuIuiniel "MaremaTuka" perarorcs
CIICAYIOIINE 3a[aun:
1) Bocniuranue MaTeMaTHUECKON KyJIbTYPbl U CAMOOPTaHU3AIUH;
2) IIprBHUTHE HABBIKOB MCIIOJIb30BAHHS MATEMATUIECKUX METOIOB
B IIPO(ECCUOHATILHOMN I TETLHOCTH.

2. Mecto nucuniuiuibl B ctpykType OIIOII 6akanaBpuara
Hucuunnuua "MatemaTtuka" OTHOCHUTCS K JUCHMIUIMHAM YacTH, (QOpMHUPYEeMOW ydyaCTHHUKaAMU
o0pa3oBaTeNbHBIX OTHOLIEHMH U sBisgercs oOs3arenbHOoM mnpu ocBoeHuu OIIOIl no HampaBieHuio
noarotoBku 35.03.06 ArpoummkeHepuss OakamaBpuarta. WMunmekc mucnmmuael b1.B.10 Maremaruka.
N3yuaercs B 1,2 u 3 cemectpax
TpeOGoBanus K NpeABapUTEIbHOI NOATOTOBKe 00y4aroIerocs
JJ1g yCHemHOro 0OCBOEHUS AUCIUIIIMHBI CTYJIEHT A0JDKEH UMETh 0a30BYIO MOATOTOBKY 110
3JIEMEHTapHOU MaTeMaTHKe B 00bEME MPOrpPaMMBbl CpeTHEH LIKOJIbI
CBs3b AucuMILUINHBI «MaTeMaTHKa) ¢ NOC/AeIYIOIMMH JUCIUIITIMHAMHU M CPOKH UX U3yYeHHs

Kon JIMCIMIUIMHEIL, CIIEIYIOIINE 3a TUCIUIUIMHON «MaTeMaTuka Cemectp
JUCIUTLINHBI
b1.B.02 TennorexHuka 4
b1.0.17 ComnpoTHBICHHE MaTEPHATIOB 5
51.0.09 I'mapaBnuka 6

Ca3b AUCHUIIJINHBI «MareMaTHKa» €O CMEKHbIMH AUCHUIIVIMHAMHA U CPOKH UX U3YUYCHUHA

Kon JMCIMIUTHHBL, CIICYIOIIIE 38 JUCLUIUINHON «MaTeMaThKay | o\ oor
JMCIUTUTHHEI p
b1.0.06 dusuka 1,2,3
b1.0.10 HNudopmaruka 2

3. Pe3yabTaThl OCBOEHHSI AUCHMILTHHBI (MoayJsi) "MartemaTuka"
[Ipouecc n3yueHus: AMCUUIIIUHBI HAITPaBIieH Ha (POPMHUPOBAHUE SJIEMEHTOB CIEIYIOIIUX KOMIIETEHIIUH B
cootBercTBUU ¢ PI'OC BO no gaHHOMY HanpaBJIEHUIO:

Kon HaumenoBanue WNunukatop noctukeHus B pe3ynbTaTe ocBoeHUs
KOMIIETEH KOMIIETEHIIUU KOMIIETEHIINHT JTUCIUTLIAHBI 00yYaromuiics

007051 (3aKkpenieHHblll 34 OUCYUNTUHOLL) JIOJIKEH:

YK-2 | CnocobGen onpenensate | YK-2.6 CocraBnenue 3HaTh:
KpYT 3a/1a4 B paMKax MOCJICA0BATEIbHOCTHU II0CJIEA0BATCIIbHOCTD
MOCTaBJIEHHOM 1IeJIU U (anropuTMa) pellleHHs 3aaun (asiropuT™) perieHus 3aaau
BBIOHpATh reOMETPUYECKOTO U
OTNTUMAJIbHBIE (bu3NYECKOTO XapakTepa
CIOCOOBI X peIIeHUs, pa3IMYHBIMU METOJAAMHU
HUCXOOM U3 Ymers:
JNENCTBYIOIIUX MCIIOJIb30BaTh HABBIKU
MIPaBOBBIX HOPM, penieHus 3auay

HMCIOIUXCA pCCYPCOB TCOMCTPUUCCKOI0 U




U OrpaHUYECHUIN

(bU3MYECKOTO XapaKTepa
pa3IMYHBIMU METOAAMH
Baagers:
CrniocoOHOCTBIO aHANIM3a
pacUeTHBIX H
AKCIIEPUMEHTATBHBIX
JAHHBIX, ITOJTYICHHBIX U3
OOLIENH)KEHEPHBIX U
CHEIUATBHBIX JUCIUILTAH
npodecCuOHAIBHOM
HaIpaBJICHHOCTH,
IIEPBUYHOMN CTATUCTUYECKOMN
00paboTku
AKCIIEPUMEHTATBHBIX
JTAHHBIX

IIK-4 Cnocoben

I10 MOBBILICHUIO
a3 dexTuBHOCTH

AKCIUTyaTaIiu

TEXHUKHN

OpraHu3oBaTh paboTy

CEJILCKOXO03IUCTBEHHOMN

IIK-4.1. BHOCHT KOPPEKTUBHI B
TUTaHBI pa0OTHI TTOPa3IeNICHHUS
JUISL BHEJIPEHWYSI ITPEIIOKEHUH 110
MOBBIMIEHUIO Y3PPEKTUBHOCTH
IKCIUTyaTaluu

CEJIbCKOX 035IHCTBEHHON TEXHUKU,
COTJIAaCOBAaHHBIX C PYKOBOJICTBOM
OpraHu3alyu

3HaTh: METOIMKY OLIEHKH
peCypcoB, HEOOX OUMBIX JIJIS
BHEIPEHHUS MEP 110
MOBBIIIEHUIO 3P PEKTUBHOCTH
TEXHUYECCKOI'O O6CJ'Iy)KI/IBaHI/I$I
1 OKCILTyaTalluu

CEJIbCKOX 03SIICTBEHHOM
TECXHUKU

YMeTh: BHIOIHATh aHAJIU3
PUCKOB OT BHEAPCHUSA
paszpabaThIBaEMBIX Mep 10
MOBBIIEHUIO 3 (HEKTUBHOCTH
TEXHUYECKOT'0 00CITYKIUBaHUS
1 DKCIUTyaTaluu
CENbCKOX 0391 CTBEHHON
TEXHUKH

Baaners: ciocoOHOCTEIO
pa3pabOTKH MPEIIOKCHHIH TI0
TTOBBIMICHUTO 3(PPEKTUBHOCTH
TEXHUYECKOTO 00CITY)KHBaHU
1 DKCILTyaTaluu

4. CTpyKTypa u coepkaHue TUCUMILIUHBI (Moay.s)) ""MaremaTuka'
4.1. CTpykTypa IMCUMIJIMHBI (MOIYJIfA)
OO611ast TpyA0EeMKOCTh AUCHUIUINHBI cocTaBiseT 13 3aueTHbIX eauHull, 468 yacos.

OuHoe oTaeIeHne

HaumenoBaHue pa3ae/ioB
U TeM TUCUMILIMHBI
(MoxyJis)

ceMecTp

Buabl yueOHoil paboThl, BKIIOYAS
CaMOCTOSITEJILHYIO padoTy
CTYAEHTOB U TPYA0EMKOCTb (B

KonrakTHasn CaMocToATe/Ib-

pabdora Has padora

DopMbl TEKYLIETO
KOHTPOJIfl YCIIeBAeMOCTH
(no nedenam cemecmpa)
®opMa poMeKyTOYHOI

aTTecTauuu (no




[IpakTuyeckue 3aHATUSA

JlaGopartopHbie 3aHATHS

Jp. BUABI KOHTAKT. pabOTHI

Bcero

KypcoBas pabora(mpoekr)

[ToaroroBka K 3K3aMeHy

Hpyrue Buabl caMOCTOSTEIbHON

paboTsI

CobecenoBanne

Konnoksuym

[IpoBepka TecToB

[TpoBepka KOHTPOIBH. paboOT

[IpoBepxa pedepara

[TpoBepka 3cce 1 MHBIX
TBOPYECKHX paboT

KypcoBas paboTta (TIpoeKT)

Ap.

Pazgen 1. DiaeMeHTHI JUHEHHOR

1.1

Tema 1.1. Onpenenurenu u
MATPHIIBI /TEeKIUs/

D

N

1.2.

Tema 1.2. Onpenenurenu, ux
cBoiicTBa. Pemienue 3a1au
/mpakTuka/

N

1.3.

Tema 1.3. MaTpuisl, neificTBus Hajg
HuMH. PerieHue 3aqad /mpaktuka/

1.4,

/nexuust/

Tema 1.4. CucremMbl TMHEHHBIX
asIreOpanyecKux ypaBHEHUH

1.5.

Tema 1.5. Cucremsl IHHEHHBIX
areOpanyecKix ypaBHEHUH,
METOJIbI UX PELICHUs /TIPaKTHKa/

Pa3znen 2. JiieMeHThI BEKTOPHOM ajredp

Tema 2.1. BekTopsl, OCHOBHBIE
TTOHATHS /ITEeKIIst/

2.2.

Tema 2.2. BekTopbl, OCHOBHBIE
noHsTus. Pemenue 3amau
/mpakTuKa/

2.3.

Tema 2.3. CxanspHoe, BEKTOPHOE H
CMeEIIaHHOE IIPOU3BEICHHS
BEKTOPOB /JIeKIIusl/

2.4,

Tema 2.4. CxanspHoe
NpoU3BeeHIE BEKTOPOB. Permenue
3aja4 /paKkThKa/

2.5.

Tema 2.5. BektropHoe
NpOU3BeeHIE BEKTOPOB. Perenue
3a/a4 /IpaKkThKa/

2.6.

Tema 2.6. CmemranHoe
NpOU3BECHIE BEKTOPOB. Perenue
3aja4 /IpaKkThKa/

Pa3gen 3. AHajurTn4yeckasi reoM

eTpust

Tema 3.1 Ananutudeckas
reoMeTpust Ha mIockocTu. Crucrema
KOOp/IMHAT Ha TJIOCKOCTH.
YpaBHEHUE JIMHUN HA TUIOCKOCTH
/mexms/

1

3.2.

Tema 3.2 Cucrema KOOpIMHAT Ha
iockocTi. OCHOBHEBIE 3aaUn
MeTo/1a KOOPMHAT Ha IJIOCKOCTH.
PaznuyHbIe BUIBI ypaBHEHUS
IpsIMOM Ha TIockocTu. IIpsmas
JTMHUS HA TTIOCKOCTH, OCHOBHBIE
3a1auyl /paKTHKa/

3.3.

Tema 3.3 JIuanu BTOporo nopsiaxa
/nexuus/




3.4.

Tema 3.4 JIuHum BTOPOro MOpSIIKa:
OKpYXXHOCTb, JJUIHIIC, THIIepOoIIa,
napabona. Pemenue 3ama4
/mpakTuKa/

3.5.

Tema 3.5 AHamuTHdeckas
TEOMETPHSI B IPOCTPAHCTBE.
[ToBepXHOCTH W JIMHUH B
MIPOCTPAHCTBE /KIS /

3.6.

Tema 3.6 Pazauunbie BUABI
YpaBHEHUH TIOCKOCTH U MIPSIMOH B
npoctpaHcTie. [Ipsamast U TIOCKOCTh
B npocTpaHcTBe. Perenue 3anau
/mpakTuKa/

3.7.

Tema 3.7 IloBepXHOCTH BTOPOTO
MopsiJIKa B MPOCTPAHCTBE /JeKIus/

3.8.

Tema 3.8 KaHoHMueckue ypaBHEHUS

MTOBEPXHOCTEI BTOPOT'0 MOPSIIIKA.
Penrenue 3anad /mpakTuka/

Pasnen 4. BBeaenue B MaTeMaTHYeCKHM

aHaJl

u3

4.1.

Tema 4.1 MHoxecTBa.
[leiictBurenpHble yncna. OyHKIuS.
ITociienoBaTeILHOCTH /IEKIHs/

1

4

4

4.2

Tema 4.2 MHuoxxecTBa.
[leiictBurenpHble yncna. OyHKIuS.
Pemienue 3a1a4 /mpakTuka/

4.3

Tema 4.3 Ilpenen GpyHKIUH.
OCHOBHBIE TEOPEMBI O IpeIesax.
3aMeuaTeNbHbIC IPEIeIIbL.
DKBHBAJICHTHBIC OECKOHEYHO MaJlble
dbyHKIMY /nexuus/

4.4

Tema 4.4 Brruncnenue npeaenos
¢yukimu. CriocoObl paCKpPBITHS
HeonpeaeneHHocTel. Pemenne
3aja4 /IpaKkThKa/

4.5

Tema 4.5 HenpepbIBHOCTD
¢dynkimii. Touku pa3pbiBa, UX
knaccudukarms /aexius/

4.6

Tema 4.6 HenpepbIBHOCTB
¢dyukimii. Touku pa3peiBa, UX
knaccudukarms. Perenue 3aqa4y
/mpakThKa/

Paszpnen 5. OcHoBbl nuddep

5.1

Tema 5.1 IloHsITHE TIPOU3BOAHOM.
[paBuna u hopmysbt
i epeHINPOBAHIS /TSKITHsT/

5.2

Tema 5.2 Brerunciaenne
mpon3BogHON (yHKIHH. Penrenne
3a/1ad /mpaKkTuKa/

5.3

Tema 5.3 Ilonstue muddepeHmnnana
¢yakmmu. [Ipon3BonHbIEe U

i QepeHIraNbl BRICIIAX MOPSIIKOB
/nexuns/

5.4

Tema 5.4 Tuddepenunan GpyHKIN.
[Tpumenenne muddepennnana k
TIPUOIMKEHHBIM BBIYNCIICHUSIM
/mpakThKa/

5.5

Tema 5.5 Ilpumenenue
TIPOMU3BOIHBIX K UCCIIEAOBAHUIO
(byHKIMN /nexuus/




5.6

Tema 5.6 Ilpumenenue
TIPOMU3BOIHBIX K UCCIIETOBAHUIO
¢yHkmu. Pemenne 3amau
/mpakTuKa/

5.7

Tema 5.7 OyHKIIUN HECKOIBKUX
TIepEMEHHBIX /JeKIs/

5.8

Tema 5.8 HacTHble IPOU3BOAHBIE
TIEPBOT'O M BTOPOTO TOPSAKOB.
UccnenoBanne QyHKIUH
HECKOJIbKUX TIEPEMEHHBIX Ha
sKcTpeMyM. Pemenue 3anau
/mpakTuKa/

Pa3nes 6. OCHOBBI HHTErpaIbHOIO HCYH

CJICHUSA

6.1

Tema 6.1 HeompeneneHHbIi
UHTErpall, ero cBoiicrsa. OCHOBHbIE
METO/Ibl HHTETPUPOBAHUS /JIEKLUsT/

2

4

4

6.2

Tema 6.2 HeonpeneneHHblit
WHTErpaj, ero cBoiicrea. OCHOBHBIE
MCTO/Ibl UHTCTPHUPOBAHUA. Pemenne
3amad /paKkTuKa/

6.3

Tema 6.3 OnpeneneHHbI HHTErpa,
ero OCHOBHbIE cBocTBa. DopMmyIia
Herorona -JleitOHuna /nexuusy/

6.4

Tema 6.4 Brrancienue
OIIPEJICTIEHHOI0 MHTErpaa.
[IpuioxxeHus onpeneseHHoro
uHTerpana. Pemenue 3anau
/mpakThKa/

6.5

Tema 6.5 HecoOcTBEHHBIE
WHTErpajbl /IeKuus/

6.6

Tema 6.6 HecoOcTBEHHBIE

UHTErpansl. Pemenue 3amaq
/mpakTuKa/

Pa3znen 7 . DiieMeHTHI TEOpUU PSAIOB

7.1

Tema 7.1 KoMIuiekcHbIE YKCIa,
OCHOBHBIC TTOHATHS. [[ecTBUS HaL
KOMIUIEKCHBIMU YUCIIAMH /TEKIs/

3

4

7.2

Tema 7.2 ®opMbI KOMITIEKCHBIX
grcen: anredpandeckasi,
TPUTOHOMETPUYECKas,
nokaszartenbHas. JleficTBus Hax
KOMIUIEKCHBIMH 4rciamMu. Penienue
3aa4 /TpaKkThHKa/

7.3

Tema 7.3 UucnoBbie psimbL,
OCHOBHEIE TIOHSTHS. BHIb!
YKCIIOBBIX PSIOB, MPU3HAKH UX
CXOIUMOCTH /JeKIs/

7.4

Tema 7.4 UucnoBbie psizbL,
OCHOBHBIE TIOHSTHS. BHpl
YKCIIOBBIX PSIOB, MPU3HAKH UX
cxomuMocTH. Penrenue 3amaq
/mpaxThKa/

7.5

Tema 7.5 CteneHHbIC PSIIBL,
OCHOBHBIC TOHATHS. PaznoxkeHune
(O YHKIWI B CTETICHHBIC PSIIIBI
/mexmms/




7.6

Tema 7.6 UccnenoBanue Ha
CXOJUMOCTH CTEIIEHHBIX PSI/IOB.
Paznoxxenne GpyHKIuii B psiibl
Teitnopa u Maxnopena. Pemenue
3a1ad /paKkTHKa/

Paznen 8 . Indppepennuann

HbIC YPaABHCHUS

8.1

Tema 8.1 Juddepennuansabie
YpaBHCHUS, OCHOBHBIC TIOHATHS
/nexuus/

3

4 4 - ]-71-T3

8.2

Tema 8.2 Tuddepenunansuoie
YpaBHEHHSI TIEPBOT'O MOPSIJIKA C
pa3aeneHHbIMU 1 Pa3 IeIIFOIIMUCS
nepeMeHHbIMU. JInHelHbIe
i hepeHnaTbHbIE YpaBHEHHUSI.
Penrenue 3anad /mpakTuka/

8.3

Tema 8.3 TuddepennuanbHbie
yYpaBHEHHS BBICIIHX MTOPSIKOB
/nexuns/

8.4

Tema 8.4 Tuddepenunansuoie
ypaBHEHHsI BTOPOI'O TIOPsAKA,
NOITyCKAOIIHE TIOHMKEHHE TIOpsIIKa.
JInHeHbIe OHOPOIHBIE U
HeoaHOpoaHbIe AU (HepeHITHaTbHBIC
ypaBHEHHSI BTOPOI'O TOPsAKA C
MOCTOSIHHBIMH KO3 ((PHUIIUCHTAMH.
Pemienue 3a1a4 /mpakTuka/

Pa3nen 9 . DiieMeHTHI TEOpUHN BEPOATHOCTEM

9.1

Tema 9.1 OcHOBHBIE HOHATHS U

TEOpEeMbI TEOPHUH BEPOSTHOCTEH
/nexuus/

3

414 - -]-]3

9.2

Tema 9.2 CoObiTust 1 X
knaccudukanms. JIeMeHTbI
KOMOHHATOPHKHU. BeposTHOCTH
cOOBITHS U ee CBOMCTBA. TeopeMbl
CIIOKCHHS 1 YMHOXKeHHs1. Perienue
3a1a4 /IpaKkThKa/

9.3

Tema 9.3 IloBTOpEHHNE UCTIBITAHU.
Dopmyna beprynnu. JlokanbHas u
HHTErpasibHas TeopeMbl Myaspa -
Jlannaca. Pemenue 3amau
/mpakThKa/

9.4

Tema 9.4 CiryuaifHble BeTHYUHEI
/nexuus/

9.5

Tema 9.5 Buner cnygaiftHbIX
BEJINYMH, 3aKOHBI UX
pacnpenenenus. YucnoBble
XapakTepucTuky. Pemenne 3amaq
/TpakTHKa/

Pazpen 10 . DiaeMeHTHI MATEMAT

10.1

Tema 10. DremeHTHI
MaTeMaTH4eCKON CTATUCTUKH U
TEOPUH KOPPEISAIIH /JICKITHs/

3

10.2

Tema 10.2 CraTucTrueckoe
pacnpenenenue. Beibopounsie
XapaKTEePUCTUKU CTATUCTUICCKOTO
pacnpenenenus. CTaTucTUIecKkue
OIICHKH TTapaMeTPOB
pacnpenenenus. Pemenue 3agau

/mpakTuKa/




10.3| Tema 10.3 JluneliHast KOppESLIHSL.

OnpenencHre mapaMeTpoB
JINHEHOW 3aBUCUMOCTH.
Koappunuent xoppensuuu u ero
cBoiicTBa. Pemienue 3agau
/npakTHKa/

OO0masi Tpy10€eMKOCTD, B
yacax

200|102 | 98 214 116, 98

54

®opMa KOHTPOJIA:

DK3aMeH 2,3

3aouHoe oTAE/IeHHE

No Buabl yueoHo# padoThl, BKJIIOYAsI DopmMbl TEKYLIETO
1/l | HammeHOBaHHe PAa3eNoB i - CaMOCTOSITEIbHYI0 padoTy KOHTPOJIs1 yCIIeBaeMOCTH
TeM AMCHMILIMHBE (MORY.151) | £ CTYAEHTOB U TPYA0E€MKOCTb (B (no neoenam cemecmpa{
2 KonrakTHas CamocrosiTep-| POPMa NPOMEKYTOHOH
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1. | Pa3gen 1. D1eMeHTHI JTUHEHHOI ajaredpbl
1.1. | Tema 1.1. Onpenenurenu u 1 10,5 0,5 6 2 4
MAaTpHIIBI /IeKIHs1/
1.2. | Tema 1.2. Onpeaenurenu, ux 1 10,5 0,5 6 2 4
cBoMcTBa. Pemenue 3amaq
/mpakTuka/
1.3. | Tema 1.3. Matpuupl, neiicteust Hag| 1 | 0,5 0,5 6 2 | 4
HuMU. PeriieHne 3a1a4 /npakTuka/
1.4. | Tewma 1.4. CucreMbl THHENHBIX 1 10,5 0,5 6 2 4
anreOpandeckux ypaBHEHHUN
/mexumst/
1.5. | Tewma 1.5. CucreMbl THHENHBIX 1 10,5 0,5 6 2 4
anreOpandecKux ypaBHEHHH,
METO/Ibl X PEIICHUS /TIPAKTUKA/
2. | Pa3nmesa 2. Di1eMeHTBbI BEeKTOPHOI aaredpbl
2.1. | Tema 2.1. BekTOpHI, OCHOBHBIE 1 05|05 6 2 4
TOHATHA /IEKIsT/
2.2. | Tema 2.2. BeKTOpEI, OCHOBHBIE 1 105/ 05 6 2 | 4
noustus. Pemenue 3amau
/mpakTHhKa/
2.3. | Tema 2.3. Cransapnoe, Bektopuoe n| 1 | 0,5/ 0,5 6 2 4
CMEIIIaHHOE MTPOU3BEICHUS
BEKTOpOB /neKuusi/
2.4. | Tema 2.4. CxamsapHoe 1 /0,5 0,5 6 2 4
Mpou3BeICHHE BEKTOPOB. Pemenue
3aja4 /paKkTHKa/
2.5. | Tema 2.5. BekropHoe 1 /0,5 0,5 6 2 4
Mpou3BeICHHE BEKTOPOB. Pemenue
3aja4 /TpaKkTHKa/




2.6.

Tema 2.6. CmenranHoe
MIpon3BeIeHIE BEKTOpOB. Pemenue
3a1a4 /paKkTHKa/

0,5

0,5

Pa3gen 3. Anaauruyeckas reoM

eTpust

Tema 3.1 AHamuTHdeckas
reoMeTpust Ha mIockocTi. Cucrema
KOOpJMHAT Ha IJIOCKOCTH.
'YpaBHEHNE JTUHUH HA TJIOCKOCTH
/nexuus/

1

0,5

3.2.

Tema 3.2 Cucrema KoopMHAT Ha
r1ocKocTH. OCHOBHBIC 3a/1aun
METO0JIa KOOPAMHAT Ha MIOCKOCTH.
PasnuuHbIC BUABI YPAaBHCHUS
npsMoii Ha TuiockocTd. [Ipsimast
JIMHUS Ha TUIOCKOCTH, OCHOBHBIE
3a/1a4u /ipaKTUKa/

0,5

0,5

3.3.

Tema 3.3 JIuauu BTOpOro nopsiaka
/nexuus/

0,5

0,5

3.4.

Tema 3.4 JIlunum BTOPOro MopsiIKa:
OKPYXHOCTb, JJUIHIIC, TUTIepOoIIa,
napabosa. Penienue 3anayq
/mpakTuka/

0,5

0,5

3.5.

Tema 3.5 AnanmutHueckas
reOMETpUsI B IPOCTPAHCTBE.
IToBepxHOCTH U JIUHUU B
HPOCTPAHCTBE /JIeKIHs /

0,5

0,5

3.6.

Tema 3.6 Paznuunbie BUIBI
YpaBHEHUH IUIOCKOCTH U IIPSIMOM B
rpoctpaHcTie. [Ipsmas u mIockocTh
B IpocTpaHcTBe. Perenue 3amaq
/mpakTHKa/

0,5

0,5

3.7.

Tema 3.7 IloBepxHOCTH BTOPOTO
[OpsiJIKa B MPOCTPAHCTBE /JeKIus/

0,5

0,5

3.8.

Tema 3.8 Kanonnueckue ypaBHEHHUS
[IOBEPXHOCTEH BTOPOTO IMOPSIAKA.
Perirenue 3a1a4 /ipakTuka/

0,5

0,5

Pa3nen 4. Beenenune B MaTeMaTHYeCKHI

aHaJIn3

4.1.

Tema 4.1 MHuo)xecTBa.
[eiictBurenbHble yncna. OyHKIuS.
[TociienoBaTENbHOCTH /HEKIUs/

1

0,5

0,5

4.2

Tema 4.2 MHOXecTBa.
[leiictBurenpHble yncna. OyHKIuS.
Perrenue 3a1a4 /IpakTuKa/

0,5

0,5

4.3

Tema 4.3 Tlpenen QpyHKIUH.
OCHOBHBIE TEOPEMBI O Mpe/eax.
3aMevaTenbHbIC TPEICbI.
OKBHUBaJICHTHbIE OCCKOHEYHO MaJbIe
GbyHKIMY /meKisy/

0,5

0,5

4.4

Tema 4.4 Brrancinenue mnpeaenos
¢yaxImu. Coco0BI pacKPBITHS
HeonpeaeneHHocTel. Pemenne
3a/ad /ipakTuKa/

0,5

0,5

4.5

Tema 4.5 HenpepbIBHOCTD () yHKITHIA.
Toukn pa3psiBa, UX KJIACCH(PHUKAIMS
/nexuns/

0,5

0,5

4.6

Tema 4.6 HenpepsIBHOCTB
¢yHxmit. Toukn pa3psiBa, UX
knaccudukanms. Pemenne 3ama4
/mpaxTuka/

0,5

0,5

Pasznen 5. OcHoBbl quddepeHINaTbHOr0 HCHUCTCHUS




5.1

Tema 5.1 TloHsiTHE TPOU3BOIHOM.
[TpaBuia u hopmysIsl
i hepeHIMpOBaHUS /TEeKIus/

0,5

0,5

5.2

Tema 5.2 Brrancnenue
npon3BoaHON pyHKIMH. Pemenue
3a/ad /paKkTuKa/

0,5

0,5

5.3

Tema 5.3 Tlonstue muddepeHmnmana
¢dyukimun. [Ipou3BoaHbIE U

i hepeHnrabl BBICIIUX TOPSIKOB
/mextusy/

0,5

0,5

5.4

Tema 5.4 Tuddepennman GyHKIum.
[Mpumenenue nuddepenimana K
MIPUOJIMKEHHBIM BBIYUCIICHUSM
/mpakTuKa/

0,5

0,5

5.5

Tema 5.5 Ilpumenenue
MPOU3BOMIHBIX K UCCIIETOBAHUIO
(byHKIMY /nexuys/

0,5

0,5

5.6

Tema 5.6 Tlpumenenue
MPOM3BOJHBIX K UCCIIEJOBAHHUIO
¢dyaknuu. Pemenue 3amayu
/mpakThKa/

0,5

0,5

5.7

Tema 5.7 OyHKIIUU HECKOIBKUX
MCPEMCHHBIX /JIeKITUs/

0,5

0,5

5.8

Tema 5.8 YacTHble MPOU3BOAHBIC
[IEPBOrO M BTOPOT'O IOPSIIKOB.
UccnenoBanue QpyHKIUM
HECKOJIBKUX ITePEeMEHHBIX Ha
skcTpeMyM. Pennenue 3anau
/mpakTuKa/

0,5

0,5

5.6

Tema 5.6 Ilpumenenue
MPOU3BOIHBIX K HCCIIEIOBAHUIO
¢dynkimu. Perienue 3amau
/mpaktuka/

0,5

0,5

5.7

Tema 5.7 OyHxuun
HECKOJIBKUX TIEPEMEHHBIX
/nexuus/

0,5

0,5

5.8

Tema 5.8 YacTHble MPOU3BOIHBIC
MIEPBOTO M BTOPOT'O HOPSI/IKOB.
UccnenoBanue QpyHKIUM
HECKOJBKUX ITePEeMEHHBIX Ha
sKcTpeMyM. Pemenue 3amau
/mpakThKa/

0,5

0,5

Pa3nes 6. OCHOBBI HHTErpaJIbHOIO HCYH

CJICHUA

6.1

Tema 6.1 HeompeneneHHbIit
MHTErpaj, ero cBoiicrea. OCHOBHbIC
METOBI HHTETPUPOBAHNUS /ITEKIINs/

2

0,5

0,5

6.2

Tema 6.2 HeompeneneHHbII
WHTErpall, ero cBoiicrsa. OCHOBHBIC
METO/Ibl HHTETpUpOBaHus. Pemenne
3a1a4 /TpaKkTHKa/

0,5

0,5

6.3

Tema 6.3 OnpeneneHHbIN HHTETPA,
€ro OCHOBHBIE CBOICTBA. DopMyna
Herorona -Jleitbnuna /mexms/

0,5

0,5




6.4

Tema 6.4 Boruncnenue
OIpEeIeIEHHOr 0 UHTErpaIa.
[puioxxeHus onpenesIeHHOro
uHTerpana. Pemenue 3anau
/mpakTuKa/

0,5

0,5

6.5

Tema 6.5 HecoOcTBeHHBIC
WHTETPATBI /JIeKIus/

0,5

0,5

6.6

Tema 6.6 HecoOcTBeHHBIE

uHTerpaisl. Pemenue 3aqau
/mpaxkTuKa/

0,5

0,5

Pa3nen 7 . DiieMeHTBI TEOpUM PSAIOB

7.1

Tema 7.1 KoMIuiekcHEIe Yncia,
OCHOBHbBIC TIOHATHSA. JICHCTBUS HaT
KOMIUIEKCHLIMU YMCIIAMU /JEKIHs/

3

0,5

0,5

7.2

Tema 7.2 ®opMbI KOMITJIEKCHBIX
qucen: anredpanveckas,
TPUTOHOMETpUYECKas,
rokazarteiabHas. JlelicTBrs Ha
KOMIUIEKCHBIMU uuciamu. Perenue
3amad /mpaKkTuKa/

0,5

0,5

7.3

Tema 7.3 HYucnoBsle psibl,
OCHOBHBIE MTOHATHS. Bup
YHCIIOBBIX PSIOB, MPU3HAKH UX
CXOUMOCTH /JeKIusi/

0,5

0,5

7.4

Tema 7.4 Hucnossie psibl,
OCHOBHBIE TOHATHS. Bumpl
YHCIIOBBIX PSIOB, MPU3HAKH UX
cxoguMocTH. Pelrenue 3agau
/mpakThKa/

0,5

0,5

7.5

Tema 7.5 CteneHnsle psibl,
OCHOBHBIE NOHATHA. Paznoxenue
(YHKLIMH B CTEIICHHBIE PSIbI
/nexuus/

0,5

0,5

7.6

Tema 7.6 HccnenoBanue Ha
CXOJUMOCTh CTEIIEHHBIX PS/IOB.
Paznoxenue GpyHKuil B psiibl
Telnopa u Maknopena. Pewenue
3aja4 /paKkThKa/

0,5

0,5

Paznen 8 . Inddepenuunann

HbIC YPABHCHUS

8.1

Tema 8.1 TuddepenunansHpie

YpaBHEHUsI, OCHOBHBIC TIOHSATHS
/nexuus/

3

0,5

0,5

8.2

Tema 8.2 TuddepenunansHpie
YpaBHEHHS IIEPBOT'O MOPSIIKA C
[pa3aeNeHHBIMI M Pa3IeIIFOIIMUCS
nepeMeHHbIMU. JInHeiHbIE
middepeHnInanbHbIe YPaBHEHNS.
Pemenue 3anau /mpaxkTuka/

0,5

0,5

8.3

Tema 8.3 Iuddepennnanpaeie
YpaBHEHUS BBICIIHX HOPSIKOB
/mexms/

0,5

0,5

8.4

Tema 8.4 TuddepennnancHeie
YpaBHEHHS BTOPOT'O MOpPSIIKa,
NOITYCKAIOIIHE TIOHMKEHHUE TIOPSIAKA.
JIuHeitHbIe OMHOPOHBIE U
HeoHOpoaHbIE TuddepeHnantpHbIe
YpaBHEHHS BTOPOT'O MOpPSIKaA C
MTOCTOSTHHBIMH K03 (h(UIHEHTAMH.
Pemenne 3ama4d /mpaxrtrka/

0,5

0,5




Pa3nen 9 . DiieMeHTHI TEOPUH BePOSITHOCTEMH

9.1 | Tema 9.1 OCHOBHBIE MOHATHUS U 3 /05 0,5 8 4 |4 1
TEOPEMBI TCOPUU BEPOSTHOCTEH
/mextust/

9.2 | Tema 9.2 CoObITust U UX 3 105 0,5 8 4 | 4 1

Kiaccu(puKaIys. DICMEHTHI
KOMOWHATOpUKU. BeposiTHOCT
cOOBITHS U ee CBOMCTBA. TeopeMbl
CIIOKCHUS U YMHOXKEHHMsI. Penrenve
3a1ad /mpaKkTuKa/

9.3 | Tema 9.3 TloeTopenne ucnertanuii. | 3 | 0,5 0,5 8 4 |4 1
dopmyna beprymnu. JlokanbHas u
WHTErpaibHas TeopeMbl MyaBpa —
Jlamnaca. Pemenue 3amau

/mpakTuKa/

9.4 | Tema 9.4 CriyuaiiHble BETUYHHBI 3 8 4 | 4 1
/mextusy/

9.5 | Tema 9.5 Bunpl ciaydaifHbIX 3 8 4 |4 1

BEJTMYHH, 3aKOHBI UX
pacnipenenenus. Yucnobie
XapaKTepuCTUKU. PemeHue 3anau
/mpakTuKa/

Paznen 10 . DneMeHTHI MATEMATHYECKON CTATUCTHKH

10.1 | Tema 10. DiieMeHTEI 3 0,505 8 4 | 4 1
MaTeMaTHYECKOI CTATHCTUKH U
TEOPUU KOPPEIISILUK /JeKLUsY/

10.2 | Tema 10.2 CraTuctuyeckoe 3 8 4 | 4 1
pacrtipezeneHue. Beibopounbie
XapaKTEPUCTUKH CTATUCTHYECKOTO
pactipenenenus. CTaTucTHYecKue
OLIEHKH TIapaMeTpOB
pactipezneneHus. Perienue 3ana4
/mpakThKa/

Tema 10.3 Jluneitnas xoppemsuus. | 3 8 4 | 4 1
10.3 |Onpenenenne napamerpos
ITMHEHHON 3aBUCHMOCTH.
KoadunmeHt koppesnsiium u ero
cBoMcTBa. Pemenue 3amaq
/mpakThKa/

OO0masi Tpy10€eMKOCTD, B 28 |28 422 190| 232 18
yacax

®opMa KOHTPOJIA:
JK3aMeH

4.2. Copepixanue AMCUMILIMHBI (MOIYJIs1)

B pazmene 4.2. mporpammbl y4eOHOM JUCHMIUIMHBI «MaTeMaTuka» MPUBOJATCA KpaTKHe aHHOTAILMH
CTPYKTYPHBIX €IMHHUI[ MaTepuana AucuMIUIMHBL ColepikaHue AHUCLUIUIMHBI CTPYKTYPUPYETCS IO pasfeiam,
TeMaM WM MOJYISIM M pPacKpbIBaeTcs B aHHOTALMAX paboded Mporpammbl € JOCTATOYHOW IOJIHOTOM, YTOOBI
oOyyaronuecst MOTJIM U3y4aTh MaTe€pUal CaMOCTOATENbHO, OMUPAsICh HA POTPAMMY

PacnpenesieHue y4eOHBIX 4aCOB 10 TeMaM M BUAAM Y4eOHBbIX 3aHATHI (00111asi TPYA0eMKOCTh y4eOHOi
JUCHUIIMHBI — 13 3a4eTHBIX eIMHUIL)

Tabnuya 4.1.



Paznen, Tema

Conepxxanue nporpamMMsbl y4eOHOM JHCHUILINHBI

BBenenue B Kypc
MaTeMAaTUKH

HpenMeT " 3a/1a41 KypCa MaTCMaTHKa. Mecto MaTeMaTHKH B CHCTEME HayK.

Pazpen 1.

DJIeMeHTHI JIMHEeHHOM aJredpbl

Tema 1. Onpenenureny u MaTpULLbI

Ornpenenurenu, UX CBOMCTBA.

Marpuiibl, I€MCTBUS HAJ HUMH.

Tema 2 Cucrembl TMHEWHBIX aIreOpandeckuxX ypaBHEHUN

CucreMbl TUHENHBIX anreOpanyecKux ypaBHEHHUM, METOJIbl UX PELICHUS

Paznea 2.

DJIeMeHThbI BeKTOPHOIi ajredpbl

Tema 1. BekTopsl, OCHOBHBIE TOHATHUS

Bekrtopsl, ocHOBHBIE TTOHATHS. Pemenne 3a1a4u

Tema 2. CkansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB
CkansipHoe Mpou3BeieHne BEeKTOpoB. Pemienne 3a1au

BekropHoe npousseneHne BeKTopoB. Pemrenne 3anay

CMmenianHoe pou3BeieHNe BEKTOpoB. Peienne 3a1au

Pa3pea 3.

AHaIuTHYECKasi TeOMeTpHst

Tema 1. AHanmuTHueckas reomeTpus Ha iockocTu. Cucrema KOOpAvHAT Ha
IJIOCKOCTHU. YpaBHEHUE JIMHUH Ha MJIOCKOCTH

Cucrema KoopAMHAT Ha TIOCKOCTU. OCHOBHBIE 331a4i METOJIa KOOPAWHAT Ha
I0cKoCTH. Pa3nnunblie BUBI ypaBHEHUS MIPSIMOM Ha mtockocTu. [Ipsamas miuHust
Ha IJIOCKOCTH, OCHOBHBIE 33Jja4H

Tema 2. JIluHuM BTOPOTO MOPSAIKA

JIuHUM BTOPOrO MOpAIKa: OKPYKHOCTb, 3JUIUIIC, TUIlepOoIia, napaboina. Pemenue
3a1a4

Tema 3. AHanmUTHYECKasi TEOMETPUS B MpOCTpaHCTBE. [I0BEpXHOCTH U JTMHUU B
MIPOCTPAHCTBE

Paznuunble BUABI ypaBHEHUH MIJIOCKOCTU U MPAMOM B TipocTpaHcTBe. [Ipsimas u
IIJIOCKOCTh B IpOCTpaHCTBE. Pemenne 3anau

Tema 4. IloBepxHOCTH BTOPOTO NOPAJIKA B IPOCTPAHCTBE

Kanonunueckue ypaBHeHHsI TOBEPXHOCTEN BTOPOIO MOPSIIAKA.

Paznen 4

BBenenue B MaTeMaTHUeCKHH aHAJIN3

Tema 1. MuoxectBa. JlefictButenbubie yncia. @ynkuus. [locinegoBaTensHOCTH
MmuosxecTBa. [lelictBuTenpHbie ynciaa. OyHKIHS.

Tema 2. Ilpenen ¢pynkiuu. OCHOBHBIE TEOPEMBI O Mpeaenax. 3aMeuyaTelIbHbIe
npeenbl. JKBUBAICHTHBIE OECKOHEUHO Majible (DYHKIIUU

Boruncnenue npenenoB ¢pynkuun. CriocoObl pacKpbITHs HEONIPEACTICHHOCTEH.
Tema 3. HenpepoiBHOCTD QyHKIIMA. Touku pa3pbiBa, UX Kiaccuukarus
HenpepwiBHOCTh pyHKkImil. Touku pa3peiBa, ux KiaccupuKaius.

Pasznen 5

OcHoBbl 11 PepeHInaTBHOr0 HCHHCICHUA

Tema 1. ITonstie npousBoaHoi. IlpaBuia u popmyinsl quddepeHuupoBaHus
Brruncnenue npon3BoHON GQYHKIINU.

Tema 2. Ilonstue nuddepennnana pynkunu. [Iponssoausie n auddepenmans
BBICILIUX MOPSAKOB

Huddepennnan pynkuuu. [pumenenne nuddepennmana Kk npudIMKeHHBIM
BBIUHCIICHUSM

Tema 3. [IpuMeHeHre TPOU3BOIHBIX K UCCIEIOBAHUIO (DYHKIIMU

[IpumeHeHre MPON3BOIHBIX K UCCIIEOBAHUIO (DYHKIIMH.

Tema 4. ®yHKIIMM HECKOJIBKUX EPEMEHHBIX

YacTHble MPOU3BOIHBIE IEPBOTO M BTOPOTO MopsakoB. MccnenoBanue pyHKINH
HECKOJIBKUX MEPEMEHHBIX Ha SKCTPEMYM.

Pa3znen 6

OcHOBBI HHTErpajJbHOro HCYUCJICHUA




Tema 1. HeonpeneneHnuslit uHTErpai, ero cBoicTBa. OCHOBHBIE METO/IbI
WHTETPUPOBAHUS

Heonpenenennslit unTerpan, ero cBoiictsa. OCHOBHBIE METOIbI
uHTerpupoBanus. Tema 2. OnpeneneHHbId HHTETPAJl, €0 OCHOBHBIE CBOICTBA.
®opmyna Herotona -JleiiOnua Beraucnenue onpenenieHHOro HHTErpaia.
[Ipunoxxenus onpeaeseHHOro HHTerpaa.

Tema 3. HecoOcTBEHHBIC HHTETPAITHI .

HecoOcTBeHHbIe HHTETpasbl. Penienue 3anayq

Pa3zpgen 7

DJIeMeHThI TeOpHUH PsiI0B

Tema 1. KommiekcHbIe unciia, OCHOBHBIC IOHATHSA. JlecTBUS Hax
KOMILJIEKCHBIMU YU CIIaMHU

®opMbl KOMIUIEKCHBIX YHCEN: alredpandeckasi, TPUroHOMETpUUIecKas,
rnokasaresbHad. [[elicTBUs Hal KOMIUJIEKCHBIMU YUCIIAMMU.

Tema 2. UncnioBbie psiibl, OCHOBHBIE TIOHATHS. BUIbI YNCIOBBIX PSIIOB, TPU3HAKU
HX CXOJIUMOCTH

YHucnoBbl€ psAibl, OCHOBHBIE TOHATHS. BUJIbI YMCIOBBIX PSAJIOB, IPU3HAKU UX
CXOJIMMOCTH.

Tema 3. CtenieHHble ps/ibl, OCHOBHBIE MOHATHS. Paznoxxenne GpyHkIuil B
CTEIICHHBIE PSIbI

HccnenoBanue Ha CXOUMOCTh CTENEHHBIX PsAA0OB. Paznoxkenue GyHKIMNA B psbl
Tennopa nu MaknopeHa.

Tema 4. KommiekcHbie 4ynciia, OCHOBHBIE MOHATHSA. [lelicTBUS Hax
KOMIUJIEKCHBIMHU YMCJIaMU.

dopMbl KOMITIEKCHBIX YHCEN: alreOpandeckasi, TPUrOHOMETpUUIecKas,
nokasarenbHasd. [[elicTBus Hal KOMIUJIEKCHBIMU YUCIIAMHU.

Pa3znen 8

JAudepeHuuaibHbie ypaBHEHUSA

Tewma 1. lnddepennnanbupie ypaBHEHUSI, OCHOBHBIE TTOHSATHUS
Juddepenunanbabie ypaBHEHUS IEPBOTO MOPSAIKA C pa3/IeICHHBIMU U
paznensomuMucs nepeMeHnpIMu. Jlnneitnsie nuddepenmmanbupie ypaBHEHUS.
Tewma 2. Jluddepennmanbapie ypaBHEHHSI BBICIIHX MOPSIIKOB
JuddepennnanbHble ypaBHEHUS! BTOPOTO MOPsiAKA, TOIMYCKAIOIINE ITOHKEHHIE
nopsiika. JInHelHple OJHOPOIHBIE U HEOJHOPOIHbIE AU(depeHInanbHbIe
ypaBHEHUS BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 PUIIMEeHTaMU.

Tema3. Jluddepennnanbabie ypaBHEHHS, OCHOBHBIE TTOHSATHS
Juddepenunanbabie ypaBHEHUS EPBOTO MOPSIKA C pa3/IeICHHBIMU U
pasaengIuMucs nepeMeHHbIMU. JInHeitnbie quddepenHnnanbHble ypaBHEHUS.
Tewma 4. Jluddepennmanbapie ypaBHEHHsI BBICIIHX TOPSIIKOB
JuddepeHunanbabie ypaBHEHUS BTOPOTO MOPSAKA, TOMYCKAIOIINE IIOHKEHHIE
nopsiika. JlnneliHele OAHOPOIHBIE U HEOJHOPOIHBIE AU(depeHIInanbHbIe
ypaBHEHHUS BTOPOTO MOPSAKA C MOCTOSHHBIME KO3 PHUIIEHTaMU.

Pa3znen 9

JJIeMeHThI TEOPUM BEPOSATHOCTEH

Tema 1. OCHOBHBIE IOHATHUS U TEOPEMBI TEOPUU BEPOATHOCTEU

CoObITHs M UX KIaccuuKkanus. DneMeHTbl KOMOMHATOpUKHU. BeposTHOCTh
coOBITUS U ee cBOMCTBA. TeopeMbl CII0KEHUS U YMHOKEHUSL.

IToBTopenue ucneitannii. Popmyna beprymnnu. JIokanbHas u HHTErpasIbHAA
Teopemsl Myaspa -Jlamaca.

Tema 2. CitydaliHble BEJIMUUHBI

Bunel ciyyaiiHbIX BEIMYMH, 3aKOHBI UX pacrpeneiacHus. Yucnossle
XapaKTEPUCTHUKHU.

Pa3zgen 10

DJ1IeMeHTbI MaTEeMATHYECKOIl CTATHCTHKH

Tema 1. DneMeHTb MaTeMaTH4YECKON CTATUCTUKY U TEOPUU KOPPEIALNN
Cratuctudeckoe pacrnpenenenue. BoiOopouHble XapaKTepHUCTUKU
CTaTHUCTUYECKOTO pacnpenesneHns. CTaTUCTHYECKHUE OLICHKH MapaMeTPOB
pacnpeneneHusl.

JIuneiinas koppensauusa. OnpeneneHue napameTpoB JIMHEHHON 3aBUCIMOCTH.
KoadduiuneHT Koppensuuu 1 ero CBONCTBa.

Hroro aynuropubix yacon: 200

CamocTosiTe1bHasA padoTa cTyaenTa: 21




Kountpoas: 54

Bcero yacoB Ha ocBoeHHe yueOHOro MmaTepuasa: 468

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipu noaroToBke OakagaBpOB - ArPOMHKEHEPOB UCIOJIBb3YIOTCS CIEAYIOLUIME OCHOBHBIE (POPMBI
IIPOBEJICHUS Y4eOHBIX 3aHATUN:
MHTEPAKTUBHBIC JICKIINH;
JEKIUU-TIPECcC-KOH(EPEHITHH;
TPEHUHTH ¥ CEMUHAPHI IO PA3BUTHIO PO (PECCHOHATBHBIX HABBIKOB,;
IPYNIIOBbIE, HAYYHbIE TUCKYCCUH, A€0aTHI.

HaunmeHnoBanue paszzaena TUCIUTIIUHBI

Ne Tema u coepkaHne KOMIIBIOTEPHOTO
IPaKTUKyMa
WuTerpanbHoe ucunciaenne GyHKIuu 0O0630p METOI0B BBIYUCIIEHUSI HEOTIPEIETICHHBIX HUHTEIPaIoB
1 OJHOM EPEMEHHOM OnpeneneHHblii HHTErpall Mo OTPE3KY U €r0 FTE€OMETPUUYECKHUE
MPUIIOKEHUS
OOBIKHOBEHHBIE 0O0630p METOJIOB pelIeHUs] TUHEHHBIX
2 g depeHnraibHble YypaBHEHUS Heoxnopoausix muddepeHnnanbHbIX ypaBHEHHM
Teopust BEpOSITHOCTEN U DIEMEHTHI JuckpeTrHas cinydyaliHas BEJIMYMHA . 3AKOH paclpeieCHuUs.
3 MAaTETHYECKON CTATUCTUKHU UucnoBble XapaKTEPUCTUKU JTUCKPETHOM CIIydyalHOM
BEJIMYMHBI.

OO06paboTka pe3ynbTaTOB dKCIIepuMenTa. Haxoxaenue
JOBEPUTEIbHBIX HHTEPBAJIOB JJIsi MATEMAaTUYECKOTO
0XKUJaHUS

U CPETHEKBaPaTHYECKOr0 OTKJIOHEHHUS HOPMaJIbHO
pacrpeeIeHHOM CIIy4ailHON BEJIMYUHBI.

[lepBuuHas craTucTuyeckas oopaboTKa
9KCIEPUMEHTAJIbHBIX TaHHBIX.

CocraBienue BapruallioHHOTO psifa. [ pynnupoBka JaHHBIX.
Haxoxzaenue uncnoBsix xapakTepuctuk. [loctpoenue
TUCTOTPAMMBbI. AHAIHU3 MOJTYYEHHBIX

pE3yIbTaTOB.




Jlekuyuu

HaunmenoBaunue
paszaena
UCIHUATUINHEI

Tema u conepxanue
3aHATUA

Bekropnas anredpa u
TUHEeWHas anreopa.
AHanuTH4eCcKast
reoOMeTpHs

1.1 Omnpenenurenu BTOPOro U TPETHEro MNOPSAIKAa M MX CBOMCTBA.

Brruncnenue onpenenureneld TpETbEro Mopsiika pas3yIokKEeHUEM 110

cTpoke (cTonodiry). OnpenenuTenu n-ro MopsIKa, UX BEIYUCICHUE.
Martpunsl u neiictBus Hajg Humu. OOpaTHas maTpuiia.
CobOcTBeHHBIE  yHMclia UM COOCTBEHHBIE  BEKTODBI.
Hcnons3oBaHnne COOCTBEHHBIX 4YHCEI B MaTPUYHOM
UCUYUCIICHUU
Pemenne CUCTEMBI anredpanvecKkux JIMHEWHBIX
YpaBHEHUH C TMOMOILIbI0 OOpaTHOM MAaTpHIbl, IO
dopmynam Kpamepa, metonom "aycca
JIuneliHble omepanyMM HaJ BEKTOpaMHU M HMX CBOWCTBA.
Paznoxxenne Bekropa mo  Oasucy. Bexrtopel B
IPSIMOYTOJIBHOM CUCTEME KOOpJUHAT.
CkansipHoe, BEKTOPHOE U CMEIIAHHOE IPOU3BEACHUS
BEKTOPOB; MX OIpeAeNeHUs, OCHOBHbIE CBOWCTBA,
CHOCOOBl BBIUMCIEHHMS U MPUMEHEHHS K PELIEHUIO
reoMeTpuUecKnX M (pu3myeckux 3amad (3agada o padore
CHUJIBI, 0 MOMEHTE CHUJIbI).
[Ipsmas Ha mutockocTH (pa3nuyHbIE BHJIBI YpaBHEHUU
npsiMoit). BzanMmHOe pacnosioxkeHue 2-X IpsIMBIX.
VYpaBHEHHUS IUIOCKOCTEH M HMX B3aMMHOE PACHOJIOKEHUE.
[IpsamasiB mpocTpancTBe. BoiBoa ypaBHEHUH MPAMOIL.
KpuBbie 1 MOBEPXHOCTU 2-TO MOPSIKA; UX KAHOHUYECKHE
YPaBHEHUS U IOCTPOCHUE.

BBenenue B anaius.
Huddepennmansuoe
WCYHUCIICHUE QYHKIUH
OJTHOW M HECKOJIbKHUX
NepeMEHHBIX

OyHukius  oxHoM  mepemenHou.  [Ipenen  QyHKImm.
beckoneyHo wmanble W OECKOHEYHO OoJblIue (QYHKIHH.
[ToHsATHE O CXOTUMOCTH YHCIIOBOH MOCIIEI0BATEIBHOCTH.
[Mpupamenne pynkuun. HenpepblBHOCTh QYHKIIMK B TOYKE
U Ha uHTepBasie. TOYKM pa3phiBa, HX KJIACCH(HUKAIIHSL.
[lpousBomHas  (yHKIMHM, €€  TEeOMETPUYECKUH |
MexaHu4ueckuii cmbicibl. [IpaBuna mauddepenuupoBanms.
[MapameTpudeckoe 3a1aHUCPYHKITHH.

Huddepenunan QyHKIUM, €ro TEOMETPUYECKHI CMBICII.
[Ipumenenne nuddeperimana B mpuOIMKEHHBIX




BBIUHCIICHUSX.
OcHoBHBIE TeopeMbl TP PEePeHINATHHOTO UCUUCIICHHS U UX
reoMerpuueckas wunroctpanus. [Ipasuno Jlonurans.
Bospacranue u yObiBaHue (QYHKIMM Ha HWHTEpBae.
OKcTpeMyM, HaumOoJblliee ¥ HauMEHbIIee 3HAYCHUE
(YHKIIMHM OJTHOM IepeMeHHON Ha UHTEepBaJIe.
BoinyxiiocTts, Touku neperuda kpuBoid. AcuMnTorsl. O0mas
cxeMa ucclieJoBaHus GyHKIIMH OJHON TIEPEMEHHOM.
@YHKIMS HECKOJBKUX MEPEMEHHBIX, 00JacTh ONpPEACIICHNUS.
[Ipenen ¢yHkuMm AByX TNepeMEeHHBIX. HenpephIBHOCTH
¢GyHKIIMM B TOUKe U B oOmacTu. YacTHbIe TPOU3BOIHBIC; X
reOMETPUYECKUI CMBICIL.

OxctpemMyM GYHKIMM —JBYX TEepeMeHHbIX. Haxoxnenue
HauOOJIBIIET0 W HAUMEHbBIIEro 3HAYEeHUN (QYHKIMHM JBYX
NIEPEMEHHBIX B 3aMKHYTOW OTpaHUYEHHOM 00J1acTH.

NHterpansHOE
HCUYUCIICHUE
(GyHKIMY OJTHOM
MepEMEHHO N

[TepBooOpaznasi. Teopema o0 pa3HOCTH TMEPBOOOPA3HBIX,
HEOIIPEIEIICHHBIN UHTEerpai. MeTo 1l HHTErpUPOBaHUS,
UCII0JIb30BaHUE TaOIUI] UHTErPAJIOB.
3agada o IIONIAAN KPUBOJMHEHHON Tpaneuuu, MPUBOIAIIAs
K TIOHATUIO ONpENEJCHHOTO MHTerpaja [0 OTpPe3Ky.
OnpeneneHHblii  MHTETpaJl 1O OTpe3Ky (ompenerneHue,
OCHOBHBIC CBOMCTBA).

Borunicnenue  ompexpeneHHoro  uHTerpana.  dopmyna
Hrrorona- JleiiOnuma. HecoOcTBeHHBIH WHTETpall,
OTIpe/ieNieHUE U BbIYHCIICHUE.
[TpunosxeHus onpeaeneHHOro HHTErpaia B F€OMETPUH.
Teopemsl 00 orieHKe, 0 cpeaHeM, 0 nudepeHITpOBaHUN
MHTETpaia ¢ IepeMEHHBIM BEPXHUM IPEICIOM.

OOBIKHOBEHHBIE
muddepeHnnanbHbIe
ypaBHEHUS

3anaun, npuBoaAnIue K nuddepeHanTbHbIM YPaBHEHUSIM.
Onpenenenue nuddepeHnnaTbHOTO YpaBHEHUS, €r0
nopsijka upemenus. 3agada Komu u reopema Ko asis
ypaBHeHUH 1-ronopsinka. OOIiee U 9acTHOE PEIICHHUS.
OcHoBHble THNBI U dEepeHIIUaTbHBIX ypaBHEHUH 1-r0
nopsanka. JuddepeHnuanbuple  ypaBHEHUS — BBICIIUX
nopsankoB. Jludpdepenuuanbuple  ypaBHEHHS  BTOPOIO
nopsaka. 3anada Komm.OOmiee n 4acTHOE pelIeHMS.
Huddepenunanbaple  ypaBHEHHS ~ BTOPOTO  MOPSIKa,
JOTTYCKAIOIIUe MOHWKEHHUE MOPsIIKA, METO/IbI PEIICHUS.
Jluneitnble auddepeHnnanbHble YpaBHEHUS N-TO MOPSAKA.
OyHgaMeHTanpHas ~ CHUCTeMa  pelIeHUHd  JUHEHHOro
OJIHOPOAHOTO AU PepeHINaTbHOTO YPaBHEHUSI.

Teopembl 0 cCTpykType OOILIEro pemeHus JUHEHHOro
OJHOPOJIHOTO u JUHENHOTO HEOHOPOHOTO
mddepeHnanbHOro ypaBHEHMs.

Jluneitaple omHOpoAHBIE IuddepeHInanbHble YpaBHEHUS C
MOCTOSIHHBIMU KOO UIIUEHTaMH.  XapaKTepUCTUIECKOe
ypaBHeHue. KoMIUIeKCHbIE uuciaa U JCHCTBUS C HUMH.
Haxoxxnenue ¢pyHaaMeHTaIbHOM CUCTEMBI PEeLICHUH.
Mertonsl penieHus JIMHENHBIX HEOJHOPOAHBIX
muddepeHInaIbHbIX ypaBHEHUN (METOJ] HEOMmpeIeIeHHbIX
KOA(PUITUEHTOB, METO]T BApUALIUU TTPOU3BOIHHBIX

MOCTOSTHHBIX)
Teopus BeposATHOCTEN Cnyyaiinble COOBITHSL. Anrebpa COOBITHH.
U DJIEMEHTBI OtHocurenbHas 4acToTa. Knaccuueckoe,

MaTeEMATHYECKON
CTAaTUCTUKH

FeOMETPUYECKOE,  AKCMOMAaTHUYECKOE  ONpEACIICHUS
BEPOSITHOCTH.




OcHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH.
3aBUCUMOCTb U HE3aBUCUMOCTH cOObITUH. HanexxHocTsb
auemeHTa. Hagexnocts cxeM. dopmyna IOJIHOU
BEpOSATHOCTH U popmyia baiieca.

Cxema bepnymiu. ®opmyna bepuymnu. JlokanbHas u
uHTerpaibHas ¢opmynsl MyaBpa-Jlammaca U ux
npumeHenue. @opmyna [lyaccona.

JIuCKpeTHbIE U HENpPEepbIBHBIE CIy4alHbIE BEJINYMHBI.
OyHKIMS paclpeneseHus], IIOTHOCTh BEPOATHOCTU U
YHCIIOBBIE XapaKTEePUCTUKU (MaTemaTuyeckoe
0’KHJIaHUE, JHcIiepcus, CpEIHEKBAPaTUUYECKOE
OTKJIOHEHUE U UX CMBICI ).

O0630p OCHOBHBIX pacmpeneneHuid (OMHOMHAIBHOE,
[lyaccona, paBHOMepHOE, MOKa3aTeIbHOE, HOPMAaJIbHOE
pacnpenenenusi). Poib HOpManbHOTO pacrpeaeiaeHus
(mpumepsl).

3akoH O0iBIINX YMceNd U ero nmpumeHenue. [lonsrtue o
LEHTPAJIbHOW MPEAEIIBHON TEOPEME U €€ IPUMEHEHHE.
[Ipenmer MaremaTtnyeckol CTaTUCTHKH. ['eHepabHast
COBOKYIHOCTb U BblOOpKa. CraTUCTHUECKUH psif,
CTaTHCTUYECKast byHKIMS pacnpezeneHus,
rucrorpaMMa.  ToueyHble  OLIGHKM  IapaMeTpoB
pacmpeneneHuss 1O BbIOOpPKE  (COCTOSITENBHOCTb,
HECMEIIEHHOCTh OLIEHKN).

OtpIcKaHMEe  JOBEPUTENBHBIX  WHTEPBAJIOB  JUIA
MaTEMaTHYECKOTO OXUAAHHUA U JUCIEPCUM HOPMAaIbHO
pacnpeneneHHoN CilydaHOW BEJTUYMHBI.

lNpakmuyeckue 3aHImMusi

HaumenoBanue paznena Tema u comepkanue 3aHATHS
Neo JUCLUTLIAHBL
1 Bekropnas anrebpa u 11  Omnpenmenutenyn BTOPOIO W TPEThEro  MOPsIIIKa,

JMHEeWHas anreopa.
AHanmuTHUYeCKasi TEOMETPHUS

BBIUMCIICHUS, CBoiicTBa. MuHOpPEI U anreOpanyeckue
JOTIONTHEHMsI 3JIeMEHTOB. PasiiojkeHue ornpenenauTens o
cTpoke u o crosdiy. ®opmynsr Kpamepa.

12

Marpuua. PemieHwe cucreM JMHEHHBIX YPaBHEHUH C
nomoIiso oOpatHoit matpuisl. Meron ["aycca.

13

Martpunpl. Onepanmu Haa MaTtpunamu. OOpaTHas

BeKTOpH B HpﬂMOYFOJ’IBHOﬁ CUCTCMC KOOpJAUHAT,

omepauuu Haj BekTopamu. OpT BEKTOpa, HAIPABIAIOLIUE
KOCHUHYCBl BEKTOpA, NPU3HAK KOJUIMHEAPHOCTH BEKTOPOB.
Jenenne orpes3ka B JAHHOM OTHOILICHUH.

14 CkanspHOe, BEKTOPHOE U CMEIIAHHOE IMPOU3BEICHUS
BEKTOPOB, OIIpElEICHUS, CBOMCTBA,  BBIYHCIICHUE.
[IpuMeHeHHe K PELIeHHI0 TE€OMETPUUECKUX M (PU3MYECKHX
3a/1a4.

15 TIlpsimas Ha MJIOCKOCTH, pa3iWYHble BUAbI YpaBHEHUs
IpsIMOM, B3aMMHOE€ PAcCIOJIOKEHUE JBYX IPSAMBIX, Yroj
MEXy HUMH.

16 TIlnmockocTs M mpsiMas B NPOCTPAHCTBE. YpaBHEHUE
IIJIOCKOCTH 110 TOYKE U HOPMAJIILHOMY BeKTOpy. Pasnuunbie
BUJbl ypaBHEHMH IpsAMOM. DB3sauMHOe pacronoxeHue
IIJIOCKOCTEN U MPSAMBIX.

BBenenue B ananms.
Huddepenunansuoe

2.1 Mertoasl BBIYHCIEHUS mpenenoB. llpumeneHue
OKBHBAJICHTHBIX OCECKOHEUYHO MaybIX. HemnpepsiBHOCTH




MCYHCIICHUE QYHKIIH
OJIHOU U HECKOJIbKUX
MepEeMEHHBIX

¢byHkmu B Touke. MccnenoBanue ToUek pa3pbiBa PYHKIINU.
22 Omnpenenenue mnpou3BoaHo. IIpomsBomHast CyMMBI,
npou3BeAeHUss M 4YacTHOro (yHkumid. IIpomsBoanas
CIIO)KHOW  (QyHKUMH, (YHKUWW, 33aJaHHOH HESBHO W
MapaMEeTPUYECKU. YPABHEHMS KacaTEJIbHOW M HOPMalu K
KpUBOM B JAaHHOM TOYKE.

23 TlpaBuio Jlomurans. MccnenoBanue GyHKIMA 1O OOIICH
CXeMe: TOUKH SKCTPEMyMa, TOUKH Iepernda, aCHMITOTHI.

24 Ob6nactp ompeneneHuss (QyHKIUU JBYX IMEPEMEHHBIX.
YacTHple nNpoM3BOAHBIE IIepBOro  mnopsaxka. IlomHsii
maddepennman.  YacTHble  MPOU3BOAHBIE  (YHKIUH,
3aJJaHHOM  HEsABHO. YacTHble MPOU3BOJIHBIE  BTOPOIO
HOpS/IKA.

25 DxcrpemyM QYHKIWHU ABYX nepeMeHHbIX. Hambombiiee
W HauMEHbIlee 3HAYEHUS (YHKIMH, HENPEPHIBHOW B
3aMKHYTOM OrpaHUYeHHOM o0nacTu

NHuterpansHoOe
HCUYUCIICHUE GbyHKIMH
OJIHOYW ITEPEMEHHOMN

3.1 Mertonas! unTerpupoBanus. Tabnuia HHTErpaoB.
[Monsenenne Qynxkumu mox 3HaK auddepeHiuana.
WHuTterpupoBanue TPUTOHOMETPUUYECKUX GbyHKIMIA.
HNHTerpupoBaHue no 4acTsam.

WurerpupoBanne  panuoHaibHBIX — JApobOed.  3ameHa
MePEMEHHBIX TUIs HHTETPAJIOB, COJIEpIKaIINX
VppalroHalIbHble PYHKINU.

3.2 ®opmyna Herotona-JleitOuumna. NaTerpupoBanue mo
4acTsM B ONPENEICHHOM MHTErpae, 3aMEeHa IEPEMEHHOM.
Bpiuncienue mioniagM  KPUBOJMHEHHOW — Tpamnenuw,
o0bema GuUrypsl BpaiieHusl,

JUTUHBI KPUBOA.

OOBIKHOBEHHBIE
muddepeHnnanbHpIe
YpaBHEHHS

4.1 3apaun, npuBoAIIHE K (P GEpEeHIINATHHBIM ypaBHESHUSM.
JuddepeHnnanbaple  ypaBHEHHS C  Pa3CiSIOIIAMUCS
nepeMeHHbIMU. OHOpOnHBIE AU dhepeHnaTbHbIe YPaBHEHHS
HEpBOTO MOPSIIKA

4.2 Jluneitnpie mudGdepeHnnaIbHble ypaBHEHHS TIEPBOTO
nopsiaka. YpasHenue bepHymimn

4.3 JluddepeHnuanpapie ypaBHEHHS BTOPOTO IOpPSAKa,
JIOIYCKAIOIHE TOHM)KEHUS TTOps KA.

4.4 Jluneiineie ogHOponaHbIe au(pdepeHIraTbHbIe YpaBHEHUS
BBICHIMX TMOPSIKOB C TOCTOSHHBIMH KO3 (UIIUEHTAMH.
DyHIaMEeHTAlIbHAs CHCTEMA PEIICHUH.

4.5 [InHenHble HeoAHOPOAHbIE ypaBHeHNSA c

NOCTOSAHHBbIMU KO3dhdUMEHTaAMMN. MeTtog
HeonpeaeneHHbIX K03 nLMEHTOB. MeTopn

Bapuauum npon3BOoSibHbIX

NMOCTOSAHHBIX.

Teopust BEpOSATHOCTEN U
JJIEMEHTHI
MaTeMaTHYECKOU
CTaTUCTUKHU

5.1 DneMeHTHl KOMOMHATOPUKH: IEPECTAHOBKH, COUYETaHUS,
pasmemienus. Knaccuyeckoe —onpeneneHUE  BEPOSTHOCTU
coObITus. 'eomeTprueckne BEposSTHOCTH.

5.2 TeopeMbl CIOKEHUSI 1 YMHOKEHHSI BEPOSITHOCTEH.

5.3 @opmynel nonHoU BepositHocTH. Popmyna baiieca.

54 ®opmyna bepunymnu. JlokanbHas W MHTErpaibHas
¢hopmynel Myaspa-Jlannaca. @opmymna [lyaccona.

5.5  JluckperHble  ciyyailHble ~ BEJIWYMHBL.  3aKOHBI
pactipeneneHus. YUUCIOBBIE XapAKTEPUCTUKH JTHCKPETHBIX
CIIy4alHBIX BEJIUYUH.

5.6 HenpepbiBHBIE caydaiiHble BeTUUIUHBL. DyHKIUS
pacrpeneneHus, IUIOTHOCTh pPAclpeleleHUs] BEPOSTHOCTEM.
UrcnoBble XapaKTepPUCTUKU HEMPEPHIBHBIX CITy4alHbIX




BEJIMYHH.
5.7 HopmanbHOe pacnpeseieHue.

5.8 Toueunsle u uUHTepBaJbHbIE OIEHKH. OTbICKaHHE
JIOBEPUTENBHBIX HHTEPBAJIOB JUISI MATEMAaTHYECKOIO OXKUAAHUS
W JIACIIEPCMU HOPMAJbHO paclpeiesieHHOW ciy4yalHoM
BEJIMYMHBI

[pynnoebie u uHOUBUAYarbHbIE KOHCYIbMayuu o KypcosebiM pabomam
Y4eOHBIM IJIAHOM HE IIPETYCMOTPEHBI

6. CamocTosiTesibHAsI padoTa 00y4aromerocs B Nepuoja TeOpeTHYEeCKOro o0y4eHust

CamocrosTenpHas paboTa 00yJaroierocs B nepruo/i TEOPETHIECKOro 00yueH s BKITIOYAET B ceOs:

® CaMOCTOSITEIbHYIO MOJATOTOBKY K YICOHBIM 3aHATUSAM, BKIIIOYAsi TOJATOTOBKY K
ayIUTOPHBIM (pOpMaM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.

® CaMOCTOSITEJIbHOE U3yYEHHE TEOPETHYECKOT0 MaTepuaa.

® BBINIOJIHEHUE JOMAITHUAX 3aJIaHH.

B Ta6m/1ue YKa3aHbl TEMBI 1JI1 CaMOCTOATCIIBHOI'O U3YyYCHUA O6yanOHII/IMCﬂZ

HaumenoBanue
Ne TeMmbl [UTst CaMOCTOSTEIHHOTO H3Y9IEHUS
paznena
JICIIATUTHHEI
Bekropnas anrebpa u nuneiinas| MccnenoBanue 0 THOPOIHBIX CUCTEM JIMHEHHBIX
anreOpa. ypaBHEHUH, BBIBOJI ypaBHEHHUsI MIPSMOM HA MIIOCKOCTH MO
AHanutuyeckas TeOMeTpHsL. TOYKE U HOPMaJIbHOMY BEKTOPY, BbIpaKE€HUE YCIOBUN
1 NapauIeIbHOCTU U NEePIEHANKYISIPHOCTH MPSMBIX Yepe3
K02 PHUIMEeHTHI 00X ypaBHEHUI
IPSIMBIX, B3aUMHOE PACIIOJIOKEHHE MPSIMON U TJIOCKOCTH
B [IPOCTPAHCTBE.
BBenenue B aHanus. Haxoxzaenue nmpou3BogHON (QPyHKIIMHM B TOUKE O
2 | duddepenunanbHoe OTIPEICNICHUIO ITPOU3BOTHOM, BBIBOJI HEKOTOPBIX
ucYHCIeHUEe PYHKIIUUA OAHON M | TaOJUYHBIX MPOU3BOIHBIX, TEOMETPUUYECKUE
HECKOJIbKUX MEPEMEHHbIX. MPUIOKEHUS TPOU3BOTHOM.
WuTerpanbHoe ucuucieHue HuTerpupoBanue o CpaBOYHUKY, PELICHUE
GYHKIMHA OTHOM NMEPEMEHHOU. | JOTOJHHUTENIBHBIX 33124 HA FEOMETPUYECKUE
3 NPUIIOKEHUS UHTETpalia, HCCIEI0BaHNE CXOAUMOCTH
HECOOCTBEHHBIX MHTETPAJIOB 110 ONPEACTICHHUIO,
MPUIIOKEHHUS ONPEAEeNIEHHOTO UHTErpaa o OTPe3Ky B
MEXaHUKe.
OOBIKHOBEHHBIE 3anmaun, npuBoaAnIue K auddepeHIantbHbIM
4 | muddepeHMaTbHBIE ypaBHeHUAM, AU depeHnanbable ypaBHEHUs 2-TO
ypaBHEHHS. nopsjka, JOMyCKaroIue NOHWKEeHUE OPsJIKa,
METO/Ibl MX PEeIIEHUS
Teopus BeposiTHOCTEN U Haxoxxnenue ¢GpyHKINU pacnpeaeeHNs U YUCIOBBIX
S | BJIeMEHThI MaTeMaTHYECKO XapaKTepUCTUK OCHOBHBIX pacrpeieieHuit
CTaTUCTHKH. (mokasarenbHO€, paBHOMEpHOE, [lyaccoHa).

Ilepeuensv popm mexyujeco Konmponsa:
(] KOHTpOJIbHASA padoTa;
(] nomaiiHee 3a/1aHue;
[ xoHTposabHOe 3aaanue 1o Koll.
KonTponbsHbie paboThI
KonTtponsHas padora Nel «Texnuka quddeperunponanus» (1 cemectp)



KonTtponsnas padora Ne2 «OOsikHOBEHHBIE MU hepeHnanbHbie ypaBHeHUs» (2 cemecTp)
Jomarnnue 3agaHust

Homarnee 3ananue Nel (1 cemectp) «BekTopHast anredpa v aHATUTHYECKasi TEOMETPUS
HNowmamnee 3aganue No2 (1 cemectp) «[Ipon3BoHas U ee MPUIIOKEHUS

Homamnee 3ananue Ne3 (1 cemectp) «HeonpeneneHHbI HHTETpa»

Tunoebie KOHMPObHbLIE 3a0aHusi hOPM MeKyuw,e20 KOHMPOJIsi:

O6pazen KOHTpoIbHOM paboThl Nel «Texuuka muddepenupoBanus» (1cemectp).

Bapnanr 1

1)

Hantin

npou3eafHiieadx® — In4,

b.

C.
2)

.1"r =

¥ = arcsin’/x
)

S 1
FIHRLN

+ arctg (x?e*)

Incosx
y =7

KpI/IBaFI 3alaHa napamMeTpun4ecKn.

T . Haiit koopamHaTe! TOukr M, cooTBeTCTBYIOMIEH t=-2.
Boruncnuth yrioBoit ko3 uireHT kacaTelbHON K KpUBOil B Touke M.
Hantu s3HayeHne npons3BogHON HEABHOM PyHKUMN

¥ gy — px—1
e TXy=e B Touke M(1,0).
1

V=
Hanucatb ypaBHeHMe kacaTenbHOW K KpuMBOW “**~1° ecnu n3BecTHO, YTO

KacaTenbHasi nepneHankynsipHa npsiMony = 2x + 1.

O6pazer KoHTPOIIEHOM padoThl No2 «OObIKHOBEHHBIE D depeHIManbHbIe ypaBHEHUsD (2 ceMecTp)

Bapwuanr 1.

1)

4)

5)

PewnTtb 3apgadvy Kowwm:

&

P ¥ L E X ey
b ;.-5‘-1’(1) 0

HainTtu obLuee peLueHue:

3'.1‘]4..?(’

v —y-ctgx =

HainTtu obuiee peLueHne, ncnonb3ys MeToq HeonpeaeneHHbIX KO3 PULIMEHTOB:
; .
v — 2y — 3y = 2cos3x

HanucaTtb Bua obLuero peLueHmus:

y +8y"+20y'=-5—x'cos2x+ e

sin2x

Hantn obuiee pelleHne, UCnonb3yss MeToAd BapuvauuMyM MNPOU3BOSbHBIX MOCTOSHHbIX.

O6pasen _pomarnsero 3aaanus Nel (1 cemectp) «BekropHas aireOpa U aHATMTHYECKAst TEOMETPHS

2)
3)

Bapuant 1

=(-2,11),
&@=(54) b=(1,-1)



ecrvmn? = (2.2,2)

5) Bbluncnntb npoekumio Bektopa— L1~ 3:L) ya ocb BekTopa |, ecnu
A(-5,7,-6) 1 B(7,-9,9).

6) BbI4MCIIUTL KOCUHYC yra, 06pa3oBaHHOTO BEKTOPaMM:
a=01,110ub=(222)

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

7) Haiitu rtoma b mapauiesiorpaMma, TNOCTPOCHHOIO Ha BEKTOPAX
3G—2bu2a+3b el 2Bl =5,ab=30"

8) Jlexxar nm Toukm A(1,2,-1), B(0,1,5), C(-1,2,1) u D(2,1,3) B 0H0i1 1utockocTr?

9) CocTaBuTb ypaBHeHME NPAMON, npoxoasaLlen yepes Touky A(1,3) 1 nepneHanKynapHom K
npsmMoun, coeanHaowen Tovkm B(2,-1) n C(-8,2).

10) HanTu koopanHaThl BEPLUWH U ypaBHEHUS AuaroHarnen ksagparta, ecrii U3BeCTHbI
ypaBHEHUS OOHOMUCTOPOHbLI AB: X+y-5=0 1 KoopauHaTLI TOYKN NepeceyeHns
AvaroHanen K(4,4).

11) Touka P(-2,1,-2) cnyuT ocHoBaHWEM neprneHavKynsapa, onyLeHHoro n3 Hayana
KoopAnHaT Ha nnockocTb. COCTaBUTb YpaBHEHWNE 3TOW NITOCKOCTH.

12) Yepes Toukun A(12,-6,1) n B(-6,6,-5) nposeaeHa npamasn. OnpegenuTb TOYKK
nepeceveHnst 3ToM NPSMON C KOOPAMHATHBLIMU MITOCKOCTAMU.

13) Harntu ocHoBaHuWe nepnenankynsapa, onyLeHHoro n3 Toukn A(3,0,4) Ha NNOCKOCTb TT:2X+y+3z-

6=0.
14) Pa3noxuTtb onpeaenvTesb No NepBon CTPOKE

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

14) PewwnTtb cuctemy

x+ y+ z=¢6,
[ Sx+4v+3z= 22,
10x+5y+ z=23.
15) Pewntb cuctemy
Xy —2x:+3x3+ xys=085,
X+ x5 — 2xs=—3,

1—:(1 +2x; —2x;+ 2x.=7,
Xy —3xs+ x5— 2x4=208.

O6pazen_nomanisero 3aganus Ne 2 «[IpousBogHas u ee npuiioxenus» (1 cemectp)
Bapuanr 1

1. Ncnonbays onpeaerneHue NPOV3BOAHOMN, Halﬂﬁxj Ans pyHKumn
flx)=e=

2. Hantu nponssogHble criefqyoLwmx yHKLNIA

L 1—3%':?_‘L_ 1r=—:rd—jl 5
2.1 Y= e EN 22
__ d=zinx+4
2.8 = (3x+ 7)Inx — 2In4. 2.4 * 7 4cosx-3,
v =e*tgx —+e ¥y = Sarccthx + 3arctgx
2.5 2.6 = 3*

v = (1 — x)arccosx — arccos0,1

Vv = ysinx



2.7 . 2.8

1-3x

2.9 . 210 y = e,
. - cos” x
211 y=Vem L 2.12 3 1ttgx, 1
213 ¥ = Vxarcsimx + 1 ,14 ¥ =3arcerg’s
x = arctgt,
F =142 i
215 § ¥ et 216 tgy=(x"+2)y

017 ¥y=(-Vx

3. HanwucaTb ypaBHEHUs kacaTenbHOM M HopMarnm K Kpuon X + 5 = 2v~ B Touke Mo (3;-2).
Cpoenatb YepTex.

4. HanucaTb ypaBHEHWE OfHOI 13 KacaTenbHbIX K KpuBaH A CL9% 3paq, yto aTa
KacaTenbHas nepreHavKyTsPHa TIPsIMO

N A el ey

5. 3akoH gBvxeHus maTepuanbHON TOYKK: i-." =1—cost.

[ ¥

t== y=—/3(x—-)
[Tokazatp, uro npu 3 TpaeKTOpus JBUKEHHS MepeceKaeT MpPSIMYIO 37,1
HaWTHYTOJI M1y TPAEKTOPUEHN U ITPSAMOIL.
O6pazen nomarrnero 3aaanus Ne3 «HeonpeaeneHHbIi HHTETpaD
(1 cemectp).BapuanT 1.
I

. -z . f 1 \
1)| [xa_B.z_Tj d.x’ 2) | lr\'rrcosx—ms_lx— 1(}]dx’

P i

f(Vaz——=)dx i 3%

(V22— =) | fNE+ Ey e
3). 4) ;

rT—sinx o wdx - etdy
5)'| sin’ x I'J',.I', 6) J PR 7) J Py

- . . r oxdx pdx
g) tg(2x — Ddx 9) ey 10) ryry

[ etdx
T 1—elx
. x - dx

11) lctgsdx 12) | =13) ,

NMpomexyToyHas aTrectauus

q)OpMLI HpOMC)KYTOHHOﬁ aTTeCTaluu: 3K3aMCH BO 2u3 ceMeCTpax.

BOHpOCLI K 5K3aMCHY IIPEACTABJICHLI B DoHAE OLICHOYHBIX 3HAHUU

/. Y4eOHO-MeTOAUYECKOE U MATEPUATbHO-TEXHUYECKOE o0ecniedeHue TN CIIUTITHHBI
(Mmomyas) «MaTtemMaTuka

7.1 IlepeyeHb OCHOBHOIi M JONOJHHUTEIbHOIH JIUTEPATYPhl, HeOOXOAUMON JJIs1 OCBOCHUS

AUCHHUILINHBI (MOIYJIs1)
| OCHOBHasl JIHTEPATYPA




Ne ABTOpEI, 3ariaBue H3parenbcrso Koa-Bo
COCTABHUTEH , TOJI
JI.1.1 I'mypman, Teopust BEpOATHOCTEN U M.:KOpaiir,
B.E. MaTeMaTHU4YeCKast CTaTUCTUKA 2008, 2011
J.1.2 I'mypman, B.E. | PykoBoacTBO K pemienuto 3agad 1 | M.: Beicmias
yIpaXHEHUH 110 TEOPUU nikoJia, 2003
BEpPOSATHOCTEN U MATEMATHYECKOU
CTaTHCTUKE
J.1.3 3aiinies, 1N.A Bricmrast MmaremaTtuka M.: Ipoda,
2005
JI.1.6 IIunaues, 3amavyHuK Mo BhIcuIer MaTemMaTtuke | M.: Brrci.
B.C. k., 2001
JonosiHuTe/ILHAA TUTEpPATYpPa
J1.2.1 bapanosa, I'. [IpakTrueckoe nocodue 1o CIIG.: ITurep,
BBICIICH MaTeMaTHKe 2010
J1.2.2 Bboromornos, Maremaruka M.: FOpaiir,
H.I., 2013
J.2.3 Bentens, 3amauu u ynpaxHeHus no teopun | M.: Academia,
E.C, BEPOSATHOCTEH 2005
Osuapos, JL.A.
J1.2.4 Bunenkumn, Briciras MaTemMaTHKa: THHEHHAS P.na Jl.:
N.B., I'poGep, | anrebpa, aHamTuTHYECKAS ®ennkc, 2011
H. reomeTpusi, TuddepeHnnanbpHpIe
WCYHCIICHUS
JI.2.5 BreIroackmii, CrnpaBOYHUK MO BBICIIEH M.: ACT, 2008
M.A MaTeMaTHhKe
JI.2.6 Uneun, B.A., | Beicmas matemaTuka M.: IIpocnexkr,
J1.2.7 Kpunkos, JI.B. | Beiciias Marematuka B Bonpocax | M.: IIpocnekr,
U OTBETax
JI1.2.8 IIIunayes, B. Kypc BriCcIIel MaTeMaTUK M.: FOHUKC,
C. 2007
7.2. UnTepHeT-pecypchbl,
http://fi S html
http://wwwv.don-agro.ru
http://www.aaroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hay4nas snekrpoHHas OuOIMoTEKa

http://elibrary.ru/default.asp Poccuiickas HalmoHaabHast OMOIMOTEKA

http://primo.nlr.ru http://nbmgu.rudnekrponHast 6udaroTeka Poccuiickoi rocyiapcTBeHHOM
OoubIMoTEeKH

Hapsmy C TpaAUIHUOHHBIMHA U3JAHUAMHA CTYACHTBI U COTPYAHHUKU UMCIOT BO3MOKHOCTD IIOJIb30BATHCA
QJICKTPOHHBIMUA ITOJIHOTCKCTOBBIMU Oazamu JaHHBIX:

Ha3Banmue pecypca CcebLika/goctyn
OnekrponHass OubOnmoreka onnaitH «EmmHoe okHo K | http://window.edu.ru
00pa30BaTEIILHBIM PECypCcaM»
«O06pazoBaTenbHbIi pecype Poccuny http://school-collection.edu.ru
@enepanbHblii  00pa30BaTENbHBIA TOPTAN: yupexnaeHus, | http://www.edu.ru —
nporpammsl, cranaaptel, BY3b1, Tectel EI'D, THA



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://www.don-agro.ru/
http://www.don-agro.ru/
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru/
http://elibrary.ru/default.asp
http://nbmgu.ruэлектронная/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/

denepalbHbIN EHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX
pecypcoB (PLINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYIEHTA".
OuOIMOTEeKa TEXHUYECKOTO BYy3a

DJNIeKTpOHHAs

http://polpred.com/news

N3parenscTBO «JIanby. DIeKTPOHHO-0MOIMOTEUHAs

cucreMma

http://www.studentlibrary.ru -

Pycckas BupTyanbHas OubamnoTexa

http://rvb.ru —

KabuHeT pyccKoro si3pIKa U JIUTEPATypPhI

http://ruslit.ioso.ru —

HannoHanmpHBIN KOPITYC pyCCKOTO SI3bIKA

http://ruscorpora.ru —

N3parenscTBO «JIanpy. DneKTPOHHO-O0MOINOTEUHAs
cucreMa

http://e.lanbook.com -

ExenenenbHuk Hayku u oOpasoBanus IOra Poccun
«Axanemus»

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

Hayunast snextponnas oudiamnoreka «e-Library»

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

DnexkrponHo-0nOMMoTeuHas cuctema |PRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPaBOYHAasi CUCTEMa JOKYMEHTOB B cpepe
obpazoBanus «MHpopMuO»

http://www.informio.ru

NupopmannonHo-npasosas cuctema «["apant»

CereBas Bepcus, TOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIOPATUBHOM
cetu Uarl'y

DnexTpoHHO-0nbImoTeuHas cucrema «tOpait

https://www.biblio-online.ru

7.3 IlporpammHoe obecnieyeHmne

Nudopmanmonno-6nbanoTedHoe odecrieueHne yaeOHoro mpoliecca BKI0YaeT B ceOs:

e TOCTYI K 3JICKTPOHHO-ONOIMOTEYHBIM CUCTEMaM H AJIEKTPOHHBIM JIOKyMEHTAM;

e XpaHEHHUE BBIMTYCKHBIX PA0OT M BEJIEHUS JIEKTPOHHOTO TOPTHOIHO 00YJarOIINXCS;

e WV-reader (IPRbooks) /1t MOGHIIBHBIX YCTPOUCTB TSl HE3PSYHX U CIIA00BUISIIHX.
Nwmeromuecs B By3e aalTUBHBIC TEXHOJIOTUU ISl BHEJPEHHSI MHKIFO3UBHOTO 00pa30BaHuUs
00eCIeYrBarOT BO3MOXKHOCTh BHEIPCHHUS METOJIOB MHKITFO3UBHOTO 00pa30BaHUs JUIS OOyUCHHSI
JIO/IeH C HapYIICHUSIMU 3peHus B popMax, aaanTHPOBAHHBIX K OTPAHUYEHHUSIM UX 3I0POBbSI.
YHHUBEpCUTET 00ECIICYCH CICAYIOINUM KOMIUIEKTOM JIMIIEH3MOHHOTO TPOTPAMMHOTO

obecrieueHus.

1. JlunensunoHHoe mporpammHoe obecrieuenue, ucnoiabzyemoe B Uurl'y

1.1.Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

1.2.Microsoft Windows server 2003, 2008, 2012, 2016

1.3.Microsoft Office 2007, 2010, 2016

1.4 .TIporpammubiii komruieke MMUC “Jlekanat”

1.5. IIporpammasiit kommieke MMUC “Buzyansnas Cryaus

1.6.ITporpammuslif kommieke MMUC "TTJTAHBI"

1.7. Ilporpammuslii kommiekc MMUC "OJIEKTPOHHBIE BEJIOMOCTH"

1.8. ITporpammasiit kommieke MMUC BEB-ITPUJIOXKEHUE "ITPUEMHAS
KOMUCCHS-OHTTANH"

1.9.ITporpammasiii kommieke MMUC "[IPUEMHASI KOMUCCHUA"

TectupoBanus”

1.10. IIporpammusiii kommiekc MMUC "BEJJOMOCTU KA®EIPhI"
1.11. 1C 3apmnara u Kagpst

1.12. 1C KamuH: pacuet 3apabOTHOI M1aTel

1.13. AwntuBupycHoe [10O Kaspersky endpoint security

1.14. CunpaBouHo-nipaBoBas cuctema “KoHcynbTaHT”

1.15. 1C byxranrepus


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/
http://www.informio.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/

8. MeTonnueckue ykazaHus JJsi 00y4aHOIIMXCS 110 OCBOCHUIO JUCHUILIUHBI (MOLYJ151)
JU1s OCHOBHBIX BUIOB Y4€OHOU pabOThI MPUMEHSIOTCS 00pa30BaTEIbHBIE TEXHOJIOTHH C

HCIIOJIb30BAHUEM YHUBCPCAJIbHBIX, CIICHHUAJIbHBIX I/IH(l)OpMaI_[I/IOHHBIX 1 KOMMYHHKAIITMOHHLIX CPCACTB.

KonrakrtHas pabora:

- KUK — JIGKIUA-TIPE3ECHTALNS, JICKIHSI-THAJIOT, JICKIUSI-KOHCYIbTaIlU;

- TIpaKTHYECKUE U JabopaTOpHbIE 3aHATHS - pedeparbl, JOKIAIbl, TPEHUPOBOYHBIE YIIPAKHEHHS,
peleHue 3aaaq;

- TPYNIIOBBIE KOHCYJIBTAIIMH — pa0d0Ta C JIEKIIMOHHBIM U JIOTIOJIHUTEIBHBIM MaTEPHAIIOM,
TPEHHUPOBOYHBIC 33aHUs, pEPICKCUBHBIA CAMOKOHTPOJIb;

- MHIMBHUAyalbHast paboTa ¢ mpenojaBaTeieM - HHAUBUAyaIbHast KOHCYJIbTaIus, padoTa ¢
JIEKIIMOHHBIM U JIOTIOJTHUTEIILHBIM MaTepHalioM, Oecesia, MOpaIbHO-dMOIIMOHATBHAS TIOICPIKKA U
CTUMYJHPOBAHHE, JUCTAHIIMOHHBIE TEXHOJIOTHH.

CamocrositensHas pabora:

- paboTa ¢ KHUTOH U APYTMMHU UCTOYHHKAMU HH(POpPMAITHH;

- TBOPUYECKHE CaMOCTOSITEeIIbHBIE paOOTHI;

- IPOEKTHBIE PAOOTHI;

- TUCTAHITMOHHBIC TEXHOJIOTHH.



®OH/J ONEHOYHBIX CPEACTB

1. Omnucanue nokasareneil ¥ KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUM, ONTMCAHUE LKA
OLICHUBAHMS

OnenuBanue GOpMHUPOBAaHUS KOMIIETEHLMN MPOU3BOAUTCS Ha OCHOBE IOKAa3aTesie OlleHUBaHMS,
YKa3aHHBIX B I1.2. paboueii mporpamMmsbl 1 B 11.1.1 ®OC.

CBsi3p KOMIIETEHIMM, WMHIUKATOPOB JOCTM)KEHHS KOMIIETEHUMH M TOKa3aTelied OLIEHUBAHUS
IpUBE/CHA B I1.2 paboyeil IporpaMMbl.

OnucaHue Cf)0,0MU,OOGaHUFI U KOHMpPOIiA rokasamersnet oueHuU8aHusl

OneHuBaHuE YPOBHSI OCBOEHMS 00YYarOIMMCsI KOMIIETEHIUN OCYILECTBISETCS C MOMOIIBI0 POopM
MIPOMEXYTOUYHOM aTTeCTAllMU U TEKYIIEro KOHTposst. DopMbl IPOMEXYTOUHONW aTTECTallMM U TEKYIIETo
KOHTPOJISl YCIIEBAEMOCTH MO JUCHUUIUIMHE, C MOMOUIBI0 KOTOPBIX MPOU3BOJIUTCS OLIEHUBAHUE, YKa3aHbI B
y4ueOHOM IJ1aHe U B 11.3 paboyeil mporpaMMel.



B Tabmune npuBeneHa wHGOpMamysa o (GOPMHUPOBAHUK PE3YIHTATOB OOYYCHHS MO TUCITUILTAHE
paszenaMy JUCHHIUIMHBL, a TaKXkKe O KOHTPOJIE TOKaszarelei OICHWBAHHUS KOMIIETCHIMH ¢dopMaMu
OTICHUBAHWSI.

@opMbl OLICHUBAHUS

Howmepa N
HanMmenoBaHue mokasaress OlleHUBaHUS paanencs ((opMBI IPOMEKYTOUHOM
(pe3ynpTaTta 00y4eHHs MO TUCIUILIMHE) gy | ATTCCTALIMH, TEKYIIEro
KOHTPOJISI yCTIEBAEMOCTH )
3HaeT MOCJIEN0BATEIbHOCTh (aIrOpUTM) pELIEHUs 3ajad 9K3aMEH,
TE€OMETPUYECKOTO0 M (PU3MUECKOTO XapakTepa MeETOJaMH KOHTpOJbHas padota Nel,
BEKTOPHOM anreopsl KOHTpOJIbHAsE pabota Ne2,
3HaeT IMOCIe0BaTEeNbHOCTh (ITOPUTM) HCCIEA0BAHUS nomatnnue 3aganus Nel,
MMOBEPXHOCTEN 2-TO MOPAJIKA METOJIOM CEUCHUI Ne2, Ne3,
3HaeT TMOCIEeNOBATENLHOCTh (QITOPUTM) HCCIEIOBAHUS 1,2,3,4,5 KOHTPOJIbHBIC 33JIaHUS
byHKIIUN OJTHOM MepPEMEHHO N METOJaMH KOMITBIOTEPHBIX
muddepeHInaTbHOTO HCUUCTICHUS MPaKTUKyMOB

3Haer IIOCJIEI0BATEIIHOCTh (amroput™) IIOUCKA
sKcTpeMyMa GYHKIIUA HECKOJIBKUX MEPEMEHHBIX

3HaeT MoceJ0BaTeNbHOCTh (AJITOPUTM)

pEIICHNA TCOMECTPUYCCKUX U q)HSquCKI/IX 3aJa4 ME€ToaMu

WHTETPATBHOTO UCUHCIICHHS
3HaeT MOoCNe0BaTEIbHOCTh (AJTOPUTM) pPELIEHUsS 3aJayu
Kommm nns muddepennumanbubix ypaBHeHUH 1-To U 2-TO
MOPSIIKOB, HAXOXIACHHUS OOIIEro pelIeHus JIMHEHHOTO
OJHOPOJHOTO  MU(PepeHIHAIBHOTO  YpaBHEHUS  C
MOCTOSTHHBIMHU KOA((PHUITEHTaMU, HAaXOXJIEHUS OOIIEro M
YJaCTHOT'O peleHMI JIMHEWHOTO HEOHOPOIHOTO
muddepeHInaTbHOTO0  YPAaBHEHHS METOJIOM  BapHallUH
MIPOU3BOJILHBIX TMOCTOSHHBIX, METOJIOM HEOIpPEeIeIeHHbIX
ko3 urmeHToB

3HaeT MoCIeI0BaTEIBHOCTD (AJITOPUTM) pacdyeTa
HAJEKHOCTH BEPOSITHOCTHBIMU METOJaMHU




MMeet HaBBIKM HAYAJIBHOI'O YPOBHS PA3JI0kKEHUS BEKTOPA
1o 6a3ucy Ha IUIOCKOCTH M B IPOCTPAHCTBE, BHIYUCICHUS
CKaJIIPHOTO, BEKTOPHOI'O ¥ CMELIAHHOIO IIPOU3BEICHUS
BEKTOPOB B KOOPAMHATHON (pOpME, BEIYUCICHHS MTPOSKIIUU
BEKTOPA HA BEKTOP, BEIYMCIICHHUS IUIOLIAAECH
napajiesiorpaMMa U TpeyroJibHUKa, o0bema
napajuleJIenuIe a U TeTpasapa

HMeet HaBBIKM HAYAJIBHOTO YPOBHSI COCTABIICHUS
YpaBHEHUH MPSIMOM, TNIOCKOCTH, KPUBBIX 2-TO MOPAJIKA,
MIOCTPOEHUSI KPUBBIX U MMOBEPXHOCTEN 2-T0 MOPAJIKa,
3aJJaHHBIX KAHOHUYECKUMHU ypaBHEHUSMU, IPUBEICHUS
YpaBHEHUH KPUBBIX U TIOBEPXHOCTEN 2-T0O NOpsIKa K
KaHOHUYECKOMY BHlY

HMeeT HaBBIKM HAYAJIBHOT'O YPOBHS BBIYHUCIICHUS IIPENEIIOB
(GYHKIMM U pacKpbITUSL HEOIIPEIETIEHHOCTEH,
UCCIEeT0BaHUS (PYHKIIMH HAa HENPEPHIBHOCTh U HAJTMYUS
TOYEK pa3pblBa, BBIYNCICHUS IPOU3BOJHON CIOKHON
(GYHKIMM U IPOU3BOIHOM NMapaMeTpU4ecKH 3aaHHON
(GYHKIMH, COCTaBJICHUS YpaBHEHUH KacaTelbHOMN U
HOpPMaJIM K KpUBOH B 33JTaHHOM TOYKE, PELICHUS 3a7a4 Ha
MEXaHUYECKUE MTPUIIOKEHNS IPOU3BOTHOM, HCCIEOBAHNUS
(GYHKIMY OJTHOW MEPEMEHHOI: MOHOTOHHOCTD U
AKCTPEMYM, TOUKHU Nepernda u aCUMITOTHI

NmMeer HaBBIKM  HAYaJbHOTO  YPOBHS  BBIYMCIICHMS
HEOIPEJCIIEHHOTO U OIPEJCIIEHHOTO UHTETPAJIOB METOAOM
3aMEHBl NIEPEMEHHOW, MHTETPUPOBAHUSA IO  YacTsM,
MHTEIPUPOBAHUSA TPUTOHOMETPUYECKUX GyHKIUH,
MHTEIPUPOBAHUSA palMOHAIBHBIX npooeit U
UppalMOHAIBHBIX (DYHKIUH, PEIIEHUs T€OMETPUUECKUX
3a/1a4 Ha BBIYMCIICHHE TIomaei puryp, o0beMoB Te
BpAILICHHUS, JUIMH  KPUBBIX €  MCIOJb30BAaHUEM
ONPEIEIEHHOTO HHTErpana

VMMeer HaBBIKM HA4YalbHOIO YPOBHA pEIICHUA 3ajad
(GU3NYECKOTr0 U FEOMETPUUECKOro XapakTepa, IPUBOAIINE
K mddepeHnanbHbIM YPaBHEHUSM, peleHus
muddepeHInanbHbIX  ypaBHEHHMH C  pa3lesoUMMU
[IEPEMEHHBIMHY,  OJHOPOAHBIX  ypPaBHEHUH, JIMHEWHBIX
ypaBHeHUI MeTo0M bepHysun, TMHEWHBIX HEOIHOPOIHBIX
middepeHInanbHbIX  YpaBHEHUH METOJOM  BapualiH
ITPOU3BOJIBHBIX MOCTOSIHHBIX, METOJIOM HEOIPEECIEHHBIX

1,2,3,4,5

9K3aMEH,
KOHTpoJIbHas pabota Nel,
KOHTpOJIbHas pabota No2,
noMamHue 3aganus Nel,
No2, No3,

KOHTPOJIbHBIE 3a/IaHHS
KOMIBIOTEPHBIX
PaKTUKYMOB

ko3 duimeHTon

VimeeT HaBBIKM HAYaJIbHOTO YPOBHS BEPOSITHOCTHOTO U
CTaTHUCTUYECKOTO aHANN3a PACUETHBIX U
AKCMEPUMEHTATIbHBIX TaHHBIX, OJTYYEHHBIX U3
OOIIEMH)KEHEPHBIX U CIEIHAIBHBIX JUCIUTIIINH
npodeccruoHabHOM HANPaBICHHOCTH , IEPBUYHOM
CTaTHUCTUYECKON 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX,
COCTaBIICHUS BAPHALIMOHHOTO Psi/ia, TPYHNIUPOBKU
JTAHHBIX, HAX0XJACHUS YUCIIOBBIX XapaKTEPUCTHK,
MOCTPOCHUS TUCTOTPAMMBI, aHAJTH3a MTOTYIeHHBIX
pe3ynbTaToOB




3HaeT CKallsIPHOE, BEKTOPHOE U CMEIIAHHOE IIPOU3BEACHUS
BEKTOPOB M UX NPUJIOKEHHUS B TCOMETPUU U (PHU3HKE,
IpsIMBIE, IUIOCKOCTH, KPUBBIE JIMHUH, IOBEPXHOCTU U
crocoObl UX 3a[aHus1, KOOPIAUHATHBIA METO/ B
AQHAJIMTUYECKOM F€OMETPUHM, TUIIBI TIOBEPXHOCTEN 2-TO
MOPSAAKA, KOTOPBIE UCIOJIB3YIOTCS B CTPOUTEIILCTBE

9K3aMeH,
nomarnrgee 3aganue Nel

HMeeT HaBBIKM HAYAJIBHOT'O YPOBHS PELICHUS HHKEHEPHBIX
3aJ1a4 METOJaMU BEKTOPHOU aJireOphl U aHAIUTUYECKON
TE€OMETPHUH,

ONMCAHUS TEOMETPUUECKUX 0OBEKTOB C IOMOIIIbIO
MaTeMaTHYECKOro anmnapara BEKTOPHOH ajireOpsl U
AHAIIMTUYECKON T€OMETPHUH, UCIIOJIb3YsI KOOPAUHATHBIN
METOJ

DK3aMEH,
nomarraee 3aganue Nel.

3HaeT MeToibl perieHus TuddepeHIMaIbHbIX YpaBHEHUI ¢
pa3aensomMy IEPEMEHHBIMU, OJTHOPOIHBIX, TUHEHHBIX
OJIHOPOJAHBIX, TMHEWHBIX HEOTHOPOIHBIX

T depeHnnanbHbIX YpaBHEHUH (METO1 BapHaluu
MIPOU3BOJIBHBIX MOCTOSIHHBIX, METO]T HEOTIPEIETIEHHbIX

K03 (HUIINEHTOB)

3,4

JK3aMeH ,
KOHTpOJbHast padoTta Ne2,
noMartrgee 3amanne Ne 3

HMmeeT HaBBIKM HAYAJIBHOTO YPOBHSI PEIICHUS 3a/1a4
(U3MYECKOTO ¥ TEOMETPUUECKOT0 XapaKTepa, MPUBOIALIHIE
K TuddepeHInaIbHbIM YPaBHEHUSAM,

pemienus quddepeHInaIbHbIX YpaBHEHUH ©
pa3eNonMMU TEPEMEHHBIMH, 0THOPOIHBIX

YpaBHEHUH, TMHEUHBIX YpaBHEHHUI MeTo10M bepHysu,
JMHEWHBIX HEOTHOPOIHBIX MU (depeHnanbHbIX
YpaBHEHMI METOJIOM Bapually IPOU3BOJIbHBIX
IIOCTOSIHHBIX, METOJIOM HEOIPEAEeIEHHBIX KOAPPULINEHTOB

3,4

9K3aMeEH,
KOHTpOJbHast paboTta Ne2,
nomarnrgee 3agague Ne3

3HaeT OCHOBHbIE 3aKOHOMEPHOCTH U COOTHOIICHUS,
MPUHITUITBEI TEOPUH BEPOSITHOCTEN U MATEMATUYECKON
CTaTUCTUKH, OCHOBHBIE TEOPEMbI TEOPUU BEPOSTHOCTEMH,
3aKOHBI PacCIpeIelIeHUs TUCKPETHBIX U HEMPEPBIBHBIX
CIIydailHbIX BEJTMYMH, 3aKOH OOJIBIINX YUCEII U €ro
MIpUMEHEHHE, HEHTPAJIbHYIO MIPENIEIbHYIO0 TEOPEMY U €€
MIPUMEHEHHE, BEPOATHOCTHBIE METO/IbI pacyera
HAJEKHOCTH

HK3aMEH,
KOHTPOJIbHbBIE 3aJaHUS
KOMITBIOTEPHBIX
MPAKTUKYMOB

HMeeT HaBBIKM HAYAJIBHOTO YPOBHS BEPOSTHOCTHOTO U
CTaTHUCTUYECKOTO aHATN3a PACUETHBIX U
AKCIEPUMEHTAJIbHBIX IaHHBIX, OJTYYCHHbBIX U3
OOLIEMH)KEHEPHBIX U CIEIHUABHBIX JUCHIUTIIINH
npodeccruoHalbHOM HANPaBICHHOCTH ,[IEPBUYHOMN
CTaTUCTUYECKON 00pabOTKH SKCIIEPUMEHTAIbHBIX TAHHBIX,
COCTaBIICHUS BAPHALIMOHHOTO Psijia, TPYNIUPOBKU
JAHHBIX, HAXOXKJICHUS YHCIOBBIX XapaKTEPUCTHUK,
MOCTPOCHUS TUCTOTPAMMBI, aHATH3a MOTY4YEeHHBIX
pe3ynbTaToOB

OK3aMC€CH,
KOHTPOJIbHBIC 3a/IaHUA
KOMIIBIOTCPHBIX
MMPAKTUKYMOB




TunoBble KOHTPONbHbIE 3aA4aHuA ANA oUueHUBaHUSA (POPMMPOBAHUA KOMMNETEHLNN

Tekywjuti KOHMposib
lNepeyeHb hopMm meKyu,e2o KOHMPOIIs:

e KOHTpOJSibHas paboTa;
e [OMaluHee 3aJaHue;
e KOHTpoOsibHOe 3agaHue no Koll.

KoHnTposabsHble paboThI
KonTponsnas pabora Nel «Texnuka nuddepenunpoanus» (1 cemectp)

KonTponbnas pabora Ne2 «O6bikHOBEeHHbIE MU depeHInaTbHbIe YpaBHEHUD» (2 ceMecTp)

Jomaraue 3aganust

HNowmamraee 3aganue Nel (1 cemectp) «BekropHas anredpa v aHaTUTHYECKAS
reometpusiJlomamntaee 3amanue Ne2 (1 cemectp) «IIponsBoaHast U €€ PUITOKESHUS

JNomamraee 3amanue Ne3 (1 cemectp) «HeomnpeneneHHblii HHTETpa»

Turnoeblie KOHMPOsibHbIE 3a0aHusi hOPM MEKYULe20 KOHMPOSIS:
O6pa3zer koHTposibHOHN padoTel Nel «Texnuka muddepenumnpoBanus» (1 cemectp).
BapuanT 1

5) Hawntun
npon3ssadtleadx® — n4,
y = arcsin®/x

b. gsininx
-1.‘r =

+ arctg(x*e®)

Incosx ,

C. y = I:l.:lf“-
6) KpVIBaﬂ 3aaHa napameTpu4ecKun:

_ 3t

1-1' ~ 1= . HaiiTu koopauHaThl TOYKH M, COOTBETCTBYIOIIEH t=-2.
Bbraucnute yrinoBoit k03¢ (UIMEeHT KacaTeabHON K KpUBOil B Touke M.

7) Haintn 3Ha4YeHne Npom3BOAHON HEABHOW (PYHKLIMM

Y 4 oy = p¥—1
e TXy=¢€ B Touke M(1,0).
1

v = y2
8) HanucaTb ypaBHeHMe kacaTenbHOM K KpuBow “**~1° ecnu n3BecTHO, 4TO

KacaTenbHasi neprneHauKkynspHa npsiMony = 2x + 1.

O06pazen KoHTPoILHOM paboThl No2 «OObIKHOBEHHBIE MM dhepeHIMaIbHbIE YDAaBHEHU (2 ceMecTp)
Bapmuanr 1.

6) Pewwntb 3agavy Kowwum:



B
& X

y=2+I+Z y(1) =0
7) Hantn obLiee pelueHue:

S'.l".ld..k'

v —y-ctgx =

8) Hawtu obuiee pelueHne, UCNonb3ys MeTo, HeonpeaeneHHbIX KOAPPULIMEHTOB:
y' — 2y — 3y = 2cos3x

9) Hanucatb Bug obLiero peLleHus:

y +8y"+20y'=—5—x-cos2x+e ¥

sin2x
10) Hantn oblwee pelweHne, MCNONb3yss MeTO4 BapuauuMm MPOU3BOSIbHBIX MOCTOSIHHbIX.

y"'+y' =e*:cose”®

O6pazenr _jmomaninero 3amanus Nel (1 cemectp) «BexTopHas anredpa M aHATUTHYECKAst TEOMETPHS
BapuanT 1

7 B(2,11),2=(54), b= (L-1); pagnoxuts € no 6asmcyz, b
8) Bolumcnuid@ — 2b) (b —22) gcpyal = 2,|b] =3,Icl = 4,
az=be=90°b=(222)

ac =

gl

9) BblumcnuTb npoekumto Bektopa— Lt~ 3:1) Ha ock Belcropéﬁ, ecnm
A(-5,7,-6) u B(7,-9,9).

10) Bbl4mcnnTb KOCMHYC yria, 06pasoBaHHOMO BEKTOPaMM:
a=01,1,1)ub=(222)

6) F=(-2,—-2,-2), B(9,—7,5), A(10,—8,3).Haiitu M, [F':I

7) Haiitu ruroraip mapaiesorpaMmma, HOCTPOSHHOTO Ha BEKTOpax
sa—2bnza+3b el 2101 =5 yab=307

8) Jlesxar nmu rouxm A(1,2,-1), B(0,1,5), C(-1,2,1) u D(2,1,3) B oaHO# miockocTH?

15) CocTaBuTb YpaBHEHME NPSAMON, NpoxoasdLuen yepes Touky A(1,3) n nepneHanKynapHon K
npsiMon, coeanHsaowen Tovkm B(2,-1) n C(-8,2).

16) HanTtu koopanHaTbl BEPLUNH U YpaBHEHUA AnaroHanen keagpara, eCrnv U3BeCTHb!
ypaBHEHUSA OAHOMNCTOPOHbI AB: X+y-5=0 1 koopaMHaTbl TOYKM NepeceyveHns
AnaroHanen K(4,4).

17) Touka P(-2,1,-2) cny>XuT oOCHOBaHWEM NepneHAnKynsipa, onyLweHHOro U3 Hayana
KoopAanHaT Ha nnockocTb. COCTaBUTb YpaBHEHME 3TOM NSTIOCKOCTH.

18) Yepes Toukn A(12,-6,1) n B(-6,6,-5) nposeneHa npsimasn. Onpeaenntb TOUKN
nepeceveHnst 3TON NPSIMON C KOOPAMHATHBIMU MITOCKOCTAMM.

19) Haritn ocHoBaHuWe nepnenankynsapa, onyLeHHoro 13 Toukn A(3,0,4) Ha NNOCKOCTb TT:2x+y+3z-

6=0.
20) Pasnoxutb onpeaennTerns Nno NepBon CTPOKE

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

16) PewwnTtb cuctemy



x+ yv+ z=6,
Sx+ 4y +3z= 122,
10x+5v+ z=23.

17) Pewntb cuctemy
[ X1 —2x:+3x3+ xys=05,
X+ 2x5— 2xs=—3,
I_II_E'XE_E'XS_EX-EZTJ
x-_|—3::c2— Xg— 2-3(.'7=8.

O6pazen_nomaninero 3aganus Ne 2 «[IpousBoaHas u ee npuinoxenus» (1 cemectp)
Bapnanr 1

6. Vicnonb3ys onpeneneHne Npon3BoaHON, HaiATi) AN PyHKUMn
flx)=e=

7. Hantn nponssoaHble cneaytowmx yHKUNIA:

_143%x  _ w'-xi3 ¢

2.1 Y= Yo Eex 22
Jzinx +4
1":" =
21?’ = (3_’1’ —_ T:I Inx — 2Iln4. 2.4 - dcosx—3,
v =e*tgx —+e vy = Sarccthx + 3arctgx
3:\'.'
2:5 v = (1 — x)arccosx — arccos0,1 2.6 Y= TE
2.7 2 — . 2.8 )
y = vsinx -3
2.9 . 210 77 g,
- - cos” x
211 ¥y =Ve¥ -1 212 7 Teeam
— 21
213 ¥ = Vxarcsinyx + 1 214 y =3arccrg” =

2.15 ¥ = Etz' 216 tgy = (I: + 2)v.

217 Y= -3x

8. HanucaTtb ypaBHeHUsi kacaTenbHOM M HopManu K KpuBon * + 5 = 2y~ B Touke Mo (3;-2).
Cpoenatb yepTex.

9. HanucaTb ypaBHeHNe OfHOI 3 kacaTenbHbIX K kpuBan™" <19

KacaTerbHasi nepreHankyspia NpsMoi

, 3Has, yTo aTa

A T LT SLTLL,
10. 3akoH ABWXeHUsa MaTepuanbHom TO‘-IDL_E'-?Z= 1 —cost.

A
&I

r= 1,:!':—\.:"5 x_._.‘?
HOKaSaTB, 4To IIpH 3 TPACKTOpHA ABHIKCHMA IICPECCKACT IpsAMYIO - I: 3 :I, u

HaWTHUYTOJ1 MKy TPAEKTOPUEH U IIPAMOIA.

O6paserr _nomainsero 3amanus Ne3  «Heomnpenenennsiit uaterpam (1
cemectp).Bapuanr 1.

1)I"[x3—3x—i—_5jd.x 2) ) li’rrcasx—ﬁ— 1(]:1d.x
R . s . ]
[(va?——=)dx . - I
L E"‘. X ‘-.1;3j , | (x '\-'._x— T),de

3). 4) ;
rT—ginx r xdx refdx

5) ez O, 6) [7= 7) ey



g) tg(2x — 1ldx,

11)

Jﬂ xdx
9) x2+3,
f etdx
W 1—glX
[etgZdx 12)

10)

f

1+9x2

dx

f x -.m13)



xdx 2 dx
f!;ﬁ-;—zx JF1+,r,5' [xe2" dx
14) jlzz-Side 15 , B—sdx ,
) Jﬂu‘xz +x+i ) jlx —Gx+8
17) , 18) .
[(2x+ 3)sin3xdx I [x*e **dx
1) [ xlnxdx ’ I arctgg d9) f "—ET%X
3) , 4) , 5)
. 2 1 [ sin'x
[sin” 7xdx [cos52xdx costx
1) [cos7xsin3xdx 2) , Bytg32xdx ,
4) : 5)
¥ dx v 221
f x4+l xl+1 dx
1 “—9x+16 2 3x* —8x+1
) I (x—3)(x—2)(x—1) dx ) f (x—112{x+1)
3 Sxl-12x+22 ’ 4 P -2xl+7
) I (x—1)(x2+4) ) f (%243 )x—212 dx,
5) : 6)
x+x+1 V Zx+1
3 — dx —_——
JF W xt+i1 'Iﬂ “Zxt+1i-—1 dx
1) L ] 2) L l
JI. 4\."_1;_3+ -.'F 2+sinx+rcosx
3) , 4) ,
VI
J- xidx J- xdx
1) :|'.1 —x? :,3 , 2) :li'i +xz;|? ,
| .5
3 J I.Xz —4} dx ,
) ~

O0paserl KOHTPOJBHBIX 3aJaHNi KOMIIbIOTEpHOTO npakTukyMma Nel (2 cemectp), ounast popma

Bapwuanr 1.
3
1. px?@e™ dx
2. dx
xV 9@ In? x
cos® 5x
3 _ dx
sin 5x

4. ;(21 x)1 e”dx

2
B X @In xdx

3 arcsinxdx
dx

T x2 4x@ 29



dx

]
X2+ 2X +




3x@E1 dx

9 [eaaypas)
dx

10.[\/F51

O0pasell KOHTPOJbHBIX 3aJaHUN KOMIILIOTEPHOTO ImpakTukyma Ne2 (2 cemectp), ouHas dhopMma

1. Bbluncnutb nnowaab ourypbl, orpaHUYeHHON acTponao

x = 2cos’t, y = 2sin’t.
2.Haiitu nnowaab durypsl, orpaHuyeHHon nuHyeiF (x — 2)lnx n ocblo abeumce.
3.HaiiTn anunHy yyactka kpuBow = arccose™, x € [—-In5;—In2]

4.BbluMCnUTb ANMHY NEepBOro BUTKa cnupanu x = tsint, y =tcost, z=1t, 0=t = m,
5.Hantn o6vem purypbl, 06paszoBaHHOM BpaLLleHUEM KPUBONIMHENHOM Tpanewmm, orpaHN4YeHHOM
NVHUAMUN

= m T
v=cos“x y=0 x€ [—;;;]’

BOKpyr ocu OX.

6.Hantn o6vem purypbl, 06paszoBaHHOM BpaLLeHUEM KPUBONIMHENHOM Tpanewmm, orpaHn4YeHHOM
NUHUAMHA

x=sin*ty =cos’t tE [D;x?]; 0, v = 0 Bokpyr ocu OX.

7.Hantn o6bem curypsl, 06paszoBaHHOM BpaLleHNEM KPUBOIMHENHOW Tpanewumu,
OrpaHNYEHRRAIBHASMY , , ¥ =0, Bokpyr ocn OY.

O0paserr KOHTPOJbHBIX 3aJaHUI KOMIIBIOTEPHOTO npakTukyMma Ne3 (2 cemectp), ouHast popma

1) 2y"-3y"-2y=0, 2)  y'-2y'+y=0,
Mqy(0;1),y =3x+1
3*}7” f— 4_17" - 5-1.‘1 fr ﬂ’ 4) }TI:'I::' —_— 2.}1"“ = G’

5y —10y" +29y = xe™ + e"*cos2x — x?
6) — 4y = 8(sin2x — 3cos2x), y(0)=-1,y(0) =4,y (0) =18

7y — 4y =0Bx—2e™, 8 ¥
i

9) T 4.1'I +4y = _xa )

— 4y = 9(sin2x — 3cos2x)

1) - 4) Hantu obLuee peLueHne nMHeNnHOro ogHoOpoaHOro AddepeHLManbsHOrO YpaBHEHUS.
6) Pemmts 3anauy Ko 11t TuHEHOTO HEOJHOPOAHOTO AU PepeHIIuaNbHOTO ypaBHEHUSI.

5), 7) — 9) Haiitu o61iiee perieHue TMHEHHOTO HEOMHOPOAHOTO AU BEepeHIINATLHOTO YPaBHEHUS.

06]321361_[ KOHTPOJIbHBIX 3aJJaHUI KOMITBIOTEPHOI'0 mpakTukyma No4 ( 2 CeMeCTD), o4dyHaida d)ODMa

Nel. Tlpu ogHOM 1uKiIe 0030pa pajnOJIOKAIIMOHHOM CTaHIUM, cieldiied 3a OOBEeKTOM, OOBEKT
oOHapyxuBaercss ¢ BeposTHOCTBbIO 0,8. Ilpum oOHapyxkeHun oObekTa 0030p MHpeKpamaercs, Mpu 3TOM
NPOU3BOAUTCS He Oojiee Tpex LMKIOB o0030pa. JluckpeTHas ciydailHas BEJIMYMHA — YHCIO
MIPOU3BEICHHBIX IIUKIJIOB 0030pa. HaiiTu: 3aKoH pacnpeieNieHHs, YMCIOBbIe XapaKTePUCTUKU, PYHKITUIO

pacmpezien F(x). MoctpouTb rpadpmkF(X)
CHUA .

O0pasell KOHTPOJIbHBIX 3aJaHUI KOMIIBIOTEPHBIX MPAKTUKYMOB Ne 5 (2 cemectp), ouHasa dhopMa




Nel.  TlpoBeneHHBIE HCIIBITAaHUS HA PACTSDKEHUE 00pa31[0B KOHCTPYKIIMOHHOM CTalIU AJn
CIIEyIOMIe3HAYEHUS Il MAKCUMAIIBHOTO HANPsDKEHus (Kr/ cM?):
3100 4000 3800 4100 3400

4200 3700 3900 3200 4100
3800 4200 3500 4000 3900



Haiitn AOBCPUTCIIBHBIC HWHTCPBAJIBI A CPECAHCTO 3HAYCHHUA MAKCUMAJIBHOI'O HAMPsKCHUA C
HaJe)KHOCTBIO 0,95 U cpeTHEKBaAPaTHYECKOT0 OTKIOHEHHUS OT CPEHETO 3HAYEHUS ¢ HaAeKHOCThIO 0,99.
[IpunsATH, 4yTO ONpeaensieMas BeIUUYMHA pacpeieieHa 0 HOPMaIbHOMY 3aKOHY.

O0pasell KOHTPOJbHBIX 3aJaHUN KOMIIBIOTEPHBIX IPAKTUKYMOB Ne 6 (2 cemectp), ouHas dhopMa

Nel. JlanHble ombiTa NpuUBEAEHBI B Tabiuue B Oe3pazmepHoM Buze. [losaras, yto Xxuy

CBs3aHbI

3aBUCUMOCTLIO W ax @ b, onpeaenntb KoadULMEHTLI @ U b METOAOM HaMMEHbLLMX KBaAOpaToB.

y 30 29,1 28,4 | 281 28,0 | 27,7 27,5 27,2 27,0 26,8

I'lpome)l(ymquaﬂ ammecmayus

@opMBI TPOMEKYTOUHOM aTTECTALIMU: IK3AMEH BO 2 U 3 ceMecTpax.

[TepedyeHs TUTIOBBIX BOMIPOCOB (3a/1aHMi ) TSI IPOBEACHUS PK3aMeHa BO 2 ceMecTpe:

HaumenoBanue
Ne paszzena
UCIUATUINHEI

TumnoBkie BOMpOoCH / 3a7aHus

Bekropnas anrebpa
W JTUHEHHAas
1 anredpa.
Ananmutndeckas
TeOMETPHS.

1. Ompenenennie KOJUIMHEApHBIX M KOMIUIAHAPHBIX BEKTOPOB, pPaBHBIX
BEKTOPOB.

2. OmnpeneneHue CyMMbl BEKTOPOB (IIPaBUJIO TPEYrOJIbHUKA, IPABUIIO
napaienorpaMma). PazHocTb BEKTOPOB.

3. Omnpenenenne Npou3BeAEHUS BEKTOPA Ha YUCIIO U €r0 FeOMEeTPUIECKUI
CMBICIL.

4. ba3uc Ha IJIOCKOCTHU U B IPOCTpaHCTBe (ompeneneHue). Pasnoxenue
BEKTOpa 110 0a3ucy Ha IIOCKOCTH.

5. PaznoxeHue BeKTOpa B IPOCTPAHCTBE IO NPSIMOYTOJILHOMY Oa3HcCy.

[Ipu3HaK KOJUIMHEAPHOCTU BEKTOPOB.

CkansipHoe Mpou3BeIeHNEe BEKTOPOB (onpezeneHue, GU3n4ecKuii CMbICI,

asreOpandeckue CBOMCTBA) . Y ClI0BHE OPTOrOHAIIBHOCTH BEKTOPOB.

CkansipHO€ MpOu3BECHNE BEKTOPOB B KOOPIUHATHOM popme.

OnpeneneHnne mnpaBOW M JIEBOM TPOMKM BEKTOpPOB. BekropHoe

NpoM3BEACHUE  BEKTOpoB  (ompeneneHue,  (U3NYECKUH  CMBICT,

anreOpandyeckue CBOMCTBA, F€OMETPUYECKUNA CMBICI).

10.  BekTopHO€ Mpou3BEAECHUE BEKTOPOB B KOOPJMHATHOU hopme.

11. Cmemannoe IIPOU3BECHUE BEKTOpPOB (onpenenenue,
reOMETPUYECKUI CMBICH). Y CIIOBHE KOMITIAHAPHOCTH BEKTOPOB.

~N o

© ®

2 | BBeneHue B aHau3.
Huddepenunansuoe
UCUHCIIEHUE
(GyHKIMH OJTHOU U
HECKOJIbKUX
NepeMEeHHbIX

12. Ompenenenue npenena GyHKIUUA ¥ C f (X) mpu X c Xo . 'eomeTpuueckas

HUHTCpHpCTallUs.

13.Ompenenenne  OECKOHEYHO  MaJoOil  BEJIMYMHBI  IpU X 0 X0.
I'eomerpuueckas HHTEpIIpETALIUS.

14.Ompenenenye  OECKOHEYHO  OOJIBLIION  BEJIMYMHBI TNPH X _ Xo.
I'eomerpuueckas uHTEepperanus. Teopema o CBsS3U OECKOHEYHO OOJBIION U
0EeCKOHEUHO MaJIoH.




15.Teopemsl 0 mpenenax: npeaesl CyMMBbI, IPOU3BEACHHS, YACTHOTO JIBYX
(GyHKUIMH, IMEIOLINX Tpeien (C 10Ka3aTeIbCTBOM OJHOM U3 TEOpeM).
16.CpaBuenue OeckoHedHO MajbIX. CHMBOJI «0» - Manoe. Teopembl 00
HKBUBAJICHTHBIX OECKOHEYHO MaJIbIX BEIMYMHAX (C JT0KA3aTEILCTBOM OJTHON
U3 TEOpEM).

17.11epBblii 3amMedaTeNnbHbIN Mpeen (C J0Ka3aTeIbCTBOM).

18.ITonstue o mpupamiennu ¢yukuuu y [ f(X) .HenpepbiBHas GpyHKuus B
Touke. Toukn pa3peiBa QYHKINU M UX KIACCHPHUKAIIHS.

19.HenpepbIBHOCTb CyMMBI, IPOU3BEACHUS U YACTHOTO JABYX HETPEPBIBHBIX
(GyHKIUH (C J0KA3aTeIbCTBOM OJTHOM U3 TEOPEM).

20.0mpenenenue npousBoanoi ¢ynkuuu y [ f(X) u ee reomerpudeckuii
CMBICII. YpaBHEHHUS KacaTeabHOW W HopMmanu K kpuBoit y [ f(X) (¢
BBIBOJIOM).

21.IlpaBuna quddepeHurpoBaHmsi CyMMBbl, IPOU3BEIEHUS U YACTHOTO (C
BBIBOJIOM OJTHOTO U3 HHX).

22.BbiBoag  QopMyn i TPOU3BOAHBIX TPUTOHOMETPUYECKUX (DYHKIUI
yI g, y o sin(x)

23.BeiBo1 hopmyit i1t MpOU3BOIHBIX PYHKIMK Y [ @%, Y [ bagX.

24.BeiBo1 hopMyIt 71t TpOU3BOIHBIX (DYHKIHIA Y [ arcsin X, y [ arctgx.
25.Cnoxnas Gynakuus. [IpousBoanHast closxHoU QyHKITHH.
26.1Tapamerpuueckoe 3a7laHue GyHKITUN. HuddepenunpoBanne
rapaMeTpPUIEeCKH 3aJaHHON (DYHKITUH. .

27.CBsi3b  MEXAYy CYIIECTBOBAHUEM NPOU3BOJHOM W HEMPEPHIBHOCTHIO
byukuuun  y — f(X) B Touke (¢ gokaszarenscTBOM). [IprBecTn mpumep
HETIpepBIBHOW (PYHKIINH, HE UMEIOIEH TPOU3BOHON B HEKOTOPOM TOUKE.
28.0Omnpeneneune auddepenmupyemoit ¢pyukmuu y - f(X) B  Touke.
Onpeneneane  muddepennmana  df (X) .  T'eomerpuueckuii  CMBICT
maddepennnana df (x) .

29.Teopema depma, reoMeTpruecKas HHTEPIPETAIUS.

30.Teopema Poiuisi, reoMeTpudecKas HHTEpIpETaIUs.

31.Teopema Jlarpanska, reomeTpuyecKkasi UHTEPIpPETALHSI.

32.0npenenenne pynkuun y - f(X), Bo3pacraromeit u yObIBaromnieit

B

uHTEepBasie.  JoKa3aTenbCTBO  JIOCTATOYHOTO  TPU3HAKa  BO3pacTaHUs
(yObIBaHUA) (DYHKIIMH B HHTEPBAJIE.
33.0mpeziesicHHe TOYKH MaKCMMyMa M TOYKHM MHUHUMyMa (QyHKIIMH

y L[ f (x) . Jdoka3atenbcTBO HEOOXOAUMOIO IMpHU3HAKA 3KCTpEMyMa

(ysxumy £ (X).
34.Jloka3aTenbCTBO MEPBOT0 JAOCTATOYHOIO MPHU3HAKA SKCTpeMyMa (DyHKLIHU
y L f (xX) . Bropoifi  mocratouHbIit IpU3HAK AKCTpeMyMa

bynkuun y £(X) (popMynupoBka).

35.0mpenenenue BBIMYKJIOCTH BBEpX M BHU3 rpaduka (GYHKIUU B
uHTepBasie. JlocTaTOYHbIN MPU3HAK BBITYKIOCTH BBEPX (BHU3).
36.Onpenenenue Touku nepern6a. Heo6xoaumplil pu3HaK TOUKU Meperuoa.
JlocTaTouHbIi MPU3HAK TOYKU IIepernoa.
37.AcumnToTsl rpaduka ¢yHkuit yrf (X) . HaxoxneHue BepTHKAIbHBIX U

HAKJIOHHBIX aCHUMIITOT (yCJ'IOBI/I}I CYHICCTBOBAHUA aCI/IMHTOT).




3 WuTterpanpHoe 38.1lepBooOpaznas ¢pynkius. Teopema o pasHOCTH JBYX MEPBOOOPA3HBIX
HWCYHUCIICHUE (c nmoxazarenbctBoM). Heonpenenennsiii unaterpan. [lpocteiimne cBoiicTBa
(GyHKIMU OJJHOM HEOIPEJEIIEHHOTO UHTErpaja (C J0Ka3aTeIbCTBOM OJJHOTO U3 HUX).
IIEPEMEHHOM 39.3amaua o IOl KPUBOJUHENHOMN Tpanenuu, NpUBOIsALIas K HOHATHIO
OTPEEIEHHOT0 UHTErpaa 1o OTPE3Ky.
40. BeruncneHnue onpeeeHHOro nurerpaia no orpesky. ®opmyna Herorona-
JleitbHu1a (C BHIBOJIOM).
41.OCHOBHBIE CBOMCTBA OIPEIACICHHOTO HHTETpajia IO OTpPe3Ky (C
JI0Ka3aTeIbCTBOM OJIHOTO U3 HHX).
42. Teopema 00 OIIEHKE OMNpPEACIICHHOTO HWHTErpajia IO  OTPE3KY,
JI0Ka3aTeJIbCTBO, TEOMETPUUECKHUM CMBICI.
43. TeopeMa 0 cpeilHeM 3HaYeHUH (PYHKIIUU Ha OTPE3KE, 10Ka3aTeIbCTBO,
F€OMETPUYECKHUI CMBICIL.
44. TeopeMa O IPOU3BOTHOM MHTETpaa ¢ IEPEMEHHBIM BEPXHUM MPEACIOM
(c 0Ka3aTeNbCTBOM).
[lepeueHp TUIOBBIX BOIIPOCOB (3a/1aHUi) JUIsl MPOBEIEHUS DK3aMEHa B 3 ceMecTpe:
Ne Haumenosanue TumnoBkie BOMPOCH / 3a7aHUs
paznena
JUCLUIUTAHBI
4 OOBIKHOBEHHBIE 1Onpenenenve muddepeHIHaTbHOTO ypaBHEHUS, €ro MopsaKa, peuieHHs.
mipdepenunanbable | 3amada  Komm s ypaBHeHus y'= f(X,y) M ee reoMmerpuueckas
YpaBHEHUS uHTepnperanus. OOuiee n YaCTHOE pellleHre ypaBHEHUs | -ro nmopska.

2Teopema Kommu o cCylecTBOBaHMM U €AMHCTBEHHOCTH pEIIECHUS 3aJadu
Komm pns ypaBHenuss y= f(x,y) (popmymupoBka). I'eomerpudeckas
uHTepnpeTanus reopeMsl Komu.

3Meron uaTErpHpoBaHus AU(GEpPEHIINATBHBIX YpaBHEHHUH 1-ro mopsiaka ¢
pa3aeNAIIUMUCS TEPEMEHHBIMU' U OTHOPOIHBIX YPaBHEHUH.

4MeTo1 MHTErpUPOBAHUS TUHEHHOTO Au(PEepeHITNATBFHOTO ypaBHEHUS 1-T0
nopsiika. YpaBHenue bepnymiu.

5.YpaBHeHus BeICIIMX MOPAAKOB. 3amaya Ko i ypaBHeHus y'=f(x,y) u ee
reoMerpuueckas  uHTeprperauus. OOmee W 4YacTHOE  peUIeHHs
g depeHnaibHOro ypaBHEHUSI BTOPOTO MOPSAKA.

6Metonel pemienus aupdepeHIHaNbHBIX YpaBHEHHI BTOPOrO MOPSIKA,
JOTTYCKAIOUINX MOHIKEHUE TOPsAKa.

7JluHeiiHas 3aBUCUMOCTh W HE3aBHCHUMOCTh  CHCTEMbI  (DYHKILHUU.
OyHaaMeHTanbHasi  CUCTeMa  PElIeHWH  JMHEWHOTO  OJHOPOJHOTO
g depeHnnaibHOro ypaBHeHUs n-ro nopsijaka. Onpenenurens BpoHckoro.

8CaoiicTBa pemieHHii JTUHEHMHOTO OJHOPOAHOTO IU(depeHInaTbHOTO
ypaBHEHHUS.

OTeopema o CTpyKType OOILIEro pemieHus JIUHEHHOrO0 OJHOPOIHOTO
mddepeHnanbHOT0 ypaBHEHHsI N-To Mops/Ka (€ J0Ka3aTeIbCTBOM).

10. Teopema 0 cTpyKType OOILIEro peueHus JUHEHHOTO HEOTHOPOIHOTO
mddepeHnanbHOTo ypaBHEHHsI N-To Mops/Ka (€ J0Ka3aTeabCTBOM).

11 JluneitHoe ogHOpoAHOE MU depeHIaTbHOE ypaBHEHHE 2-TO MOPsIKa C
NOCTOSIHHBIMU Kod(pdunrentamu. OyHIaMeHTallbHAs CHCTEMa pPElIeHUN |
ofmiee peuleHHe B cllydyae pa3IMYHBIX JEHCTBUTENIBHBIX KOpHEH
XapaKTepUCTUYECKOT'O YpaBHEHUS (C 10Ka3aTEIbCTBOM).

12 JluneitHoe ogHOpoaHOE MU depeHIInalbHOE YpaBHEHHE 2-TO MOPSIKa C
MOCTOSIHHBIMU Kod(durenTamMu. OyHIaMeHTalbHas CUCTEMa peleHu U
ofmiee pelieHne B Clydae KpaTHBIX  JICMCTBUTENBHBIX  KOpHEH
XapaKTepUCTUYECKOT'O YPaBHEHUS (C 10Ka3aTEIbCTBOM).

13 JluneitHoe ogHOpOAHOE MU depeHInaTbHOE YpaBHEHHE 2-T0 MOPSIKA C
MOCTOSIHHBIMU KO3 ¢urrienTamMu. OyHaaMeHTalIbHas CUCTeMa PELIeHUH U
oO111ee pelieHue B ciaydyae KOMIUIEKCHBIX KOPHEH XapaKTepUCTHUECKOTO




ypaBHEHUS (C 10Ka3aTEIbCTBOM).

14. Jluneitnoe HeogHOpoaHOe auddepeHnaILHOe YpaBHCHHE 2-to
IOopsaKa. Meton ~ Bapuanuu  IOPOU3BOJIBHBIX  IOCTOSIHHBIX  (C
JI0OKa3aTeJIbCTBOM).

Teopus
BEPOSITHOCTEN
3JIEMEHTHI
MaTeMaTHYECKOM
CTaTUCTUKH

u

15. eiicTBus Hax cOOBITHAMU. ANTreOpa COOBITHIA.

16. AKCHOMBI TEOpHH BEPOSTHOCTEW U CIEACTBUS U3 HUX. HecoBMecTHbIE
COOBITHSI, BEPOSITHOCTb CYMMbI HECOBMECTHBIX COOBITUH.

17. Knaccuueckoe OTIpe/iesieHue BEPOSITHOCTH. I'eomeTpuyeckoe
OTIpEeJIeNIEHUE BEPOSTHOCTH.

18. BeposATHOCTH TPOTHBOMOJOKHOTO cOObITHA. Teopema ClIOKEHUS
BEPOSITHOCTEH.

19. VYcnoBHas BepoATHOCTH COOBITHS. TeopeMa yMHOKEHUS BEPOSATHOCTEH.

20. Tlommas rpynma coOsiTuii. opmyiia mosHOM BeposiTHOCTH. Dopmyrna
baiteca.

21. Cxema He3aBUCUMBIX HcnbITaHui beprymm. @opmyna beprymmm.

22. JluckpeTHble ciy4aiiHble BeNWYMHBL. Psn pacnpenenenus. DyHKIus
pacnpeneneHusi JUCKPETHOM CllydallHOW BEJIMYUHBI, CBOMCTBA.

23. UYwucnoBble XapaKTEPUCTUKHA JUCKPETHOW  CIydyailHOW  BEIIMYHMHBI
(MaTemaThuyeckoe  OXHJAaHUE, JUCIEpPCHs, CpelHee  KBaJpaTUYHOE
OTKJIOHEHHE), X CBOICTBA.

24. BWHOMHMHAJIBHOE pacIpeesieHHe AUCKPETHOHW CIydailHON BEIHMYUHBI U
YHCIIOBBIE XapaKTEPUCTUKH.

25. Pacnpenenenme IlyaccoHa MAMCKPETHOHW CIy4ailHOW BENIWYUHBI |
YHCIIOBBIE XaPAKTEPUCTUKH.

26. HemnpepsiBHBIC c1y4yaiiHbie BeTMYUHBI. OYHKIUSA pacnpeneacHus,
cBOMCTBA. BeposaTHOCTH Monaganus CIy4aiHOW BETMYMHBI B UHTEPBAJ

(a. B).

27. IINOTHOCTH pacnpenesieHus] BEpOATHOCTEN HEMPEPBHIBHOM CIIy4alHOMN
BEJIMYMHBI. BeposSTHOCTh MoMaganus C1y4aiHON BEJTMYMHBI B UHTEPBaJ

(a. B).

28. YwucnoBble XapaKTEPUCTUKH HEMPEPBIBHOW CIydalHOW BEIIMYHUHBI
(MaTemaTuueckoe 0’KHJIaHUE, mucrepcus, CpEIHEKBAIPATUIHOE
OTKJIOHEHHE), UX CBOMCTBA.

29. PaBHOMEpHOE pacnpeereHue HEMPEPhIBHOM CIIy9aifHOW BEJIMYHHBI,
IUIOTHOCTD U (DYHKIIMS pacHpe/IesieH s, YUCIOBbIE XapaKTEPUCTUKH.

30. HopmanbHoe pacmpeienenne HempepbIBHON CIy4aiiHON BEIUYUH
IUIOTHOCTD U (DYHKIIUS pacipeiesieH s, YUCIOBbIC XapaKTEPUCTUKH.

3l BepoATHOCTH TONAgaHHWs HOPMAIbHO PpAaCIpeleleHHON ciydaitHOM

BEIMYMHBI B  MHTEpBal (e, F), Beramcnenne BEPOSITHOCTH 33 JaHHOTO
OTKJIOHEHUSI HOPMaJIbHO PacpeAeieHHON CilydyailHOW BEMYUHBI OT
MaTeMaTH4ecKoro oxxuaanus. IIpaBuio Tpex curm.

32 TlokasarenbHoe pacrpeieieHue HENpepbIBHOW ClIy4aifHOW BENMYMHBL,
IUIOTHOCTb U (DYHKIIHSI paclpe/ieIeHus], YUCIOBbIE XapaKTEPUCTHKH.

33.  Ilpenmer maTeMaTH4eckoil cTaTUCTUKU. ['eHepaibHas COBOKYIMHOCTh U
BbIOOpKa. CTaTUCTHUECKUM psill, SMOUpUYecKast (YHKIUS pacrpeaeieHus,
TUCTOIPaMMa.

3.  ToueuyHble OLIEHKM HEU3BECTHBIX MapaMeTPOB M HUX IOCTPOEHHUE IO
JAHHBIM BBIOOPKM METO/aMU HauOOJIBIIETO MPaBOINOI00Ms ¥ MOMEHTOB.
HecmeneHHOCTb, COCTOATENBHOCTD U 3()(h)eKTUBHOCTH OLIEHOK.

3.  HHrepBanbHBIE OLEHKHM HEU3BECTHBIX IapaMeTpoOB, JIOBEPUTEIbHAsS
BEPOSITHOCTD.

Metoa HauMEHbIINX KBAJPaTOB.

I/ICHOHB?)yIOTCH CJICAYIOIIUC KPUTCPUHN U IIKAJIa OIICHUBAHUA




[Ipu mnpoBeneHUH NPOMEKYTOUHOM arTecTali B (opMe HSK3aMEeHa HCIOJIB3YETCs IIKaia

OIIEHUBAHUS: «2» (HEYIOBIETBOPUTENIBHO), «3» (YAOBIETBOPUTENBLHO), «4» (XOpOII0), «5» (OTIAUYHO).

Ilokazarensmu OLICHUBAaHUA ABJIAIOTCA 3HAHUSA U HABBIKU OGy‘-IElIOH.IeFOCSI, MOJIYYCHHBIC ITPU
HU3YUCHUHN JUCHUIIINHBI.

Kpurepusmu onieHHBaHUSA AOCTUKEHUS [TOKA3ATENEH SBISIOTCS:

Iloka3arens .
OLCHHBAHNS Kpurepuii onenuBanus
3HaHUE TEPMHUHOB U OIPE/ICICHUM, TOHITHIM
3HaHNUE OCHOBHBIX 3aKOHOMEPHOCTEH U COOTHOLIECHUM, TPUHIIUIIOB
O06bEM OCBOCHHOTO MaTepualia, YCBOCHHUE BCEX JUAAKTUUCCKUX €IUMHHUI]
3HaHUs (paznenos)
[TonHOTA OTBETOB HA IPOBEPOYHBIE BOITPOCHI
[IpaBHJIBHOCTH OTBETOB HA BOIIPOCHI
YETKOCTP M3JI0KEHUS M MHTEPIIPETANN 3HAHUI
HaBbiky BbIOOpa METOIMK BBITIOJIHEHUS 3aJJaHUM
HaBbixu HaBbIky BBINOJIHEHNS 3aaHUI PA3JIMYHOMN CIIOKHOCTH
Ha4yaJbHOTO HaBbiku camonposepku. KauecTBo copMupoBaHHBIX HABBIKOB
YPOBHSA HaBpIkn aHanu3a pe3yapTaToOB BBIIIOJIHEHUS 33JaHUM, PEIICHUS 3a1a4
HaBbIku npencTaBiieHNs pe3ysIbTaTOB PEIICHUs 3a/1a4

OHGHKa BBICTABJIACTCA MMPENOAaBaTCJICM MHTEIPAJIbHO 110 BCEM IOKA3aTCIAM U KPUTCPHUAM

OLICHUBaHUsI.

Hwxe npuBeneHbl

MpaBuIIa

OLICHMWBAaHUA «3HaHUD.

olleHUBaHUsI (OPMUPOBAHMSI KOMIIETEHIUH IO MOKA3aTeto

YpoBeHb OCBOCHHS M OLICHKA

Kpurepnit
p P «2» «3» «4 «5»
OLIEHUBAHUS
(HEYMOBIIETB.) (ymoBieTBoD.) (xopor1o) (oTIIMYHO)
Y. 3HaeT TePMHUHBI 3HaeT TepMUHBI U
TepMHEOB K He 3naer Y OTIpeNieICHUs, | 3HAaeT TEPMUHBI | OIPEICIICHHS, MOXKET
o TEPMHHOB U HO JIOITyCKaeT 1 OTIpeIeIICHUS KOPPEKTHO
oTIpeIeTICHUH, .
OHS T onpeaeeHun HETOYHOCTHU chopmMyaupoBaTh UX
bOopPMYITUPOBOK CaMOCTOSATEILHO
3HAeT OCHOBHEIE 3HAeT OCHOBHEIE
3Haunue He 3naer 3HaeT OCHOBHbBIE | 3aKOHOMEPHOCT 3aKOHOMEPHOCTH,
OCHOBHBIX OCHOBHEIE 3aKOHOMEPHOCT H, COOTHOILIEHHS],
3aKOHOMEPHOCTE | 3aKOHOMEPHOCTH u, COOTHOIIIEHHS, MIPUHITUIIBI
Hu 1 COOTHOIIIEHHS, COOTHOIIECHHS, TIPUHITATIBI MMOCTPOCHHUS 3HAHUH,
COOTHOILIEHUH, MIPUHIIUIIBI TIPUHIIUIIBI MTOCTPOCHUS MOYET
MIPUHIIATIOB MOCTPOEHUS MOCTPOEHUS 3HAaHUH, X CaMOCTOSITEIIHHO UX
3HAHUN 3HAHUHI UHTEpPIPETHPYE MOJIYYUTh U
T U UCTIOJIb3YET HCIIOJIb30BaTh
O0BéM N
3HaEeT TOILKO Ob6nagaer TBEPABIM U
OCBOEHHOTI'O He 3naer .
. OCHOBHOH MMOJIHBIM 3HAaHUEM
Marepuana, 3HAYUTENBLHOMN 3HaeT maTepual
Marepuan Marepuaia
YCBOEHHE BCEX | 4YacTH Marepuaia IUCHUILINHEL B
JMCUMITINHEL, N JHMCIHUIUIMHEIL, BJIaJeeT
MUIAKTHUIECKUX JUCLUILINHEI 00BéMeE
HE YCBOWJI €r0 JOTIOJTHUTEILHBIMU
€TUHUI] N
IeTanen 3HAHUSIMU

(pa3zenon)




[TosHOTA .. . .. Jaér nosHele,
He maért oTBeThI Jaét nenosineie | Jla€t oTBETHI HA .
OTBETOB Ha Pa3BEPHYTHIE OTBETHI
Ha OOJIBIIIMHCTBO OTBETHI HA BCE€ | BOMPOCHI, HO HE
MIPOBEPOYHBIE Ha MOCTaBJICHHBIC
BOIIPOCOB BOIIPOCHI BCE - TTOJTHBIC
BOIIPOCHI BOIIPOCHI
Homyckaer B oTBere B oTBere
[IpaBunbHOCTH
rpyObIe OMUOKN NMEIOTCS AMEIOTCS
OTBETOB Ha OTBeT BepeH
BOLDOCHL IIPU U3JI0KECHUU CYILIECTBEHHBIC | HECYILECTBEHHBI
p OTBETA Ha BOIIPOC OILIMOKHU € HETOYHOCTH
H3naraer 3Hanus B
WM3naraer 3nanmsa | M3naraer 3nanus N
W3naraer 3Hanns N JIOTUYECKOM
. | C HapymieHus MU | O6e3 HapyIICHUH B
0e3 JIOrH4YecKon o N MOCJIEIOBATEIILHOCTH,
B JIOTHYECKOH JIOTUYECKOM
MOCIeI0BaTEIILHOC CaMOCTOSTEIILHO UX
TIOCJIeJ0BATENLHO | TTOCIIEJOBATEIBHO
TH UHTEPIPETUPYS U
CTH cTH
aHATM3UPYS
YETKkoCcTh He
Brimonager Brinmonager Brimomasaer
HU3JI0KEHHUS U WUTIOCTPUPYET
MOSICHSTOIIIIE MOSICHSTFOIITHE MOSICHSTIOIITHE
WHTEpIIpETAIluN N3JI0KEHUE
N CXEMBI B PUCYHKH U PUCYHKHU U CXEMBI
3HAHUHN HOSCHSFOIITMA
PUCYHKH CXEMBI TOYHO U aKKypaTHO,
cxeMaMH
’ HEOPEXKHO U C KOPPEKTHO U pacKpbIBas MOJHOTY
PUCYHKaMHU U M
OlIMOKaMH [IOHSTHO YCBOEHHBIX 3HAaHUH
npuMepamMu
Homyckaer I'pamoTHO M TOYHO
HeBepHo u3naraer| HETOYHOCTH B I'pamoTHO U O H3JIaraeT 3HaHus,
U UHTEPOPETUPYET| H3JIOKCHUHU U CYIIECTBY ZeaaeT
3HAHUS WHTEPIIPETAUN | U3JIaracT 3HAHUS CaMOCTOSATEIILHBIC
3HAHUHU BBIBOJIEI

Hwxe mnpuBeneHsl mpaBuia OICHUBaHHS (OPMUPOBAHUS KOMIIETEHIIMI IO TOKa3aTelto
orieHuBaHus «HaBBIKM HAYAIBHOTO YPOBHSI.

. YPoBEHb OCBOEHUS U OLICHKA
Kpurepuit
«2» «3» «4» «5»
OLICHUBAHHUS
(HEYOBIIETB.) (ymoBieTBop.) (xopor0) (0TIIMYHO)
bes [Ipumenser
HcnbiTeiBaeT .
HaBriku BeiOOpa | He mosxer BbIOpath SATPYIHEHHS 110 3aTpyHEHUU TEOPETUYECKUE
METOIUK METOUKY BEIGODY BBIOHMpAET 3HaHUSA IS
BBITIOJTHEHUS BBIIIOJIHEHU S CTaHJAPTHYIO BBIOOpA
. . METOUKU
3a/laHu 3a/1aHUI METOJUKY METOIUKH
BBITIOJTHEHU S
. BBITIOJTHEHU S BBITIOJTHEHUS
3a1aHU I - .
3a/laHui 3a/laHui
Nmeer HaBpiku | MMeer HaBBIKU
Hasbiku Nmeer HaBpIKK
He numeer HaBbikOB BBITIOJTHEHU S BBITIOJTHEHU S
BBITIOJTHEHUS BBITIOJTHEHUS KaK
N BBITIOJTHEHU S TOJBKO MPOCTBIX TOJIBKO
3a/IaHuM . CTaHJApTHBIX, TAK
. yueOHBIX 3aJaHUN TUTIOBBIX CTaHJAPTHBIX
pa3IuyHON 1 HECTaHJapTHBIX
y4eOHBIX y4eOHBIX .
CJIO’KHOCTH . o yueOHBIX 3aJaHUN
3a1aHU I 3a1aHUI
Hapbiku JlommyckaeT rpyobie Homyckaer Homyckaer
CAMOTIPOREPKH OLIMOKHU MTpH OLIMOKH MTpH OLIMOKH MU He nomyckaer
KauecTso ' BBITIOJTHEHUH BBITIOJTHEHU U BBITIOJTHEHU U OIIHUOOK TpHU
3a7aHUH, 3a7laHUM, 3aJlaHUi, HE BBITIOJTHEHU U
copMHpPOBaHH 9
HapyIIaIn Ha HUS HapyLIaou 3a/laHui
bIX HaBBIKOB PyHaromue pytie pyliarotue e
JIOTUKY PEIIeHUs JIOTUKHU JIOTUKY




3a7a4 peleHus penieHus
HaBpeixkn HUcneiTBIBAaET
Jlemaer CaMOCTOSTEIBHO
aHanusa Henaer 3aTPyIHEHHUS C
KOPPEKTHBIE aHaJIM3UPYyeT
pe3yJbTaToOB HEKOPPEKTHBIE dbopMynupoBaH
BBIBO/IBI 110 pe3yJabTaThI
BBIIIOJTHEHUS BBIBO/IBI HEM
o pe3yabTaram BBIIIOJTHEHMUS
3aJaHuH, KOPPEKTHBIX o
peLIeHHS 3a1a4un 3aJaHui
pelIeHus 3aaa4 BBIBOJIOB
He moxer Brimosager Brinonuser BhIHOHSCT
Hagsbiku MPOUJLIFOCTPUPOBATH MHOSICHSIIOIINE HOSICHSIIOIINE OSICHSIOMIHE
MPEJICTaBICHUS pELICHUE 3a/1a4n CXEMBI U PUCYHKH U
PUCYHKH U CXEMBI
pe3yJbTaToOB MOSICHSIIOIIMU PUCYHKH CXEMBI U
BEPHO U
pelIeHus 3aaa4d cxeMaMH, HEOPEKHO U C KOPPEKTHO U aKKp ATHO
pUCYHKaMHU omrnOKaMu IIOHSITHO yp

IIpomesicymounas ammecmayus 6 popme 3auumol Kypcogoul pabomwl (npoekma)

-He npoBoutcs




Paboyas mporpamma qucuuIUIMHBL «MaTeMaTHKay COCTaBICHA B COOTBETCTBHH C
tpeboBanusiMu GI'OC BO no nanpaieruto moarotoBku 35.03.06 ArpounkeHepus,
YTBEPKJCHHOTO NMpHKazoM MuHHCTEpcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot
«23» asrycra 2017 r. Ne 813

[Iporpammy cocraBuit:

Carosa Mapem CanmnoBHa, CTapIINil OIPENoaaBaTeilb

(®.1.0., 10MKHOCTB, MOITUCH)

[Iporpamma onobpeHa Ha 3acenanuu kageapsl «MaremaTuka»

ITporokosr Ne 10 oT «21» wuroHs 2023 rona

[Iporpamma ogoOpeHa YueOHO-METOIMYECKUM COBETOM ATPOUHKEHEPHOTO (haKyIbTeTa

npotokoa Ne 3 ot «26» uronst 2023 roga

HporpaMMa paccMOTpE€HA Ha 3aCCAaHNN yqe6H0'MeTO,Z[I/ILIeCKOFO COBCTAa YHUBCPCUTECTA

npotokoi Ne 10 ot «28» wurons 2023 ronaa



CaejleHns 0 nepeyTBep KIeHUN MPOrpaMMbl HA OYepeIHON YueOHbI ro M perucTpanuu
M3MEeHEeHNH

VueOHbIit Pemenne Brecennpie n3MeHEHUS ITonnucek 3aB.
roJ Kadeaps kageapoi
(Ne mpoTokoa,
JiaTa)
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