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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
CEIIbCKOXO35CTBEHHOTO ITPOU3BOJICTBA.

Hcxons u3 nenu, B mpouecce u3ydeHus y4eOHOW MuCHUILTMHB" MaTeMaTika" pemaioTcs
CIICAYIOIINE 3a[aun:
1) Bocniuranue MaTeMaTHUECKON KyJIbTYPbl U CAMOOPTaHU3AIUH;
2) HpI/IBI/ITI/Ie HAaBBIKOB HCIIOJIB30BaHUA MAaTEMAaTHYCCKHUX METOI0B
B IIPO(ECCUOHATILHOMN I TETLHOCTH.

2. Mecto nucuniuiuibl B ctpykType OIIOII 6akanaBpuara
Hucuunnuua "MatemaTtuka" OTHOCHUTCS K JUCHMIUIMHAM YacTH, (QOpMHUPYEeMOW ydyaCTHHUKaAMU
o0Opa3oBaTeNbHBIX OTHOIIEHUH U sBhsercs obOs3arenbHod mnpu ocBoeHun OIIOII nmo HampaBieHHIO
noarotoBku  35.03.06 Arpoumkenepusi OakanaBpuarta. Muaexc aucuummael b1.B.11 Maremaruxka.
N3yuaercs B 1,2 u 3 cemectpax
TpeOGoBanus K NpeABapUTEIbHOI NOATOTOBKe 00y4aroIerocs
JlJ1g yCHemHOro OCBOEHUS AUCIUIIIIUHBI CTYJICHT JI0JKEH UMETh 0a30BYIO MOATOTOBKY 110
3JIEMEHTapHOU MaTeMaTHKe B 00bEME MPOrpPaMMBbl CpeTHEH LIKOJIbI
Cas3b AucHMILUINHBI «MaTeMaTHKa) ¢ NOC/IeYIOIMMH JUCIUIITIMHAMHU U CPOKHM X U3yYeHHs

Kon JIMCIMIUIMHEIL, CIIEIYIOIINE 3a TUCIUIUIMHON «MaTeMaTuka Cemectp
JUCIUTLINHBI
b1.B.02 TennorexHuka 4
b1.0.15 ComnpoTHBICHHE MaTEPHATIOB 5
b1.0.9 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:

VK-2 | CnocobGen onpenensate | YK-2.6 CocraBnenue 3HaTh:
KpYT 3a/1a4 B paMKax MOCJICA0BATEIbHOCTHU II0CJIEA0BATCIIbHOCTD
MOCTaBJIEHHOM 1IeJIU U (anropUTMa) pellieHns 3a1aun (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 OTPaHUYECHUN

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

OIIK-2

CrniocobeH pemath
TUTIOBBIC 33]Ia9H
npohecCuoHAIBHON
ACATCIBHOCTH HaA
OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MAaTEMATUYCCKUX U
€CTCCTBCHHBIX HAYK C
INPUMCHCHUEM
WH(POPMAITMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOT U

OIlK-2.1.

Hcnonb3yeT 3HaHUSI OCHOBHBIX
3aKOHOB

MaTeMaTHUYeCKUX U
€CTECTBEHHBIX HAYK JIJIS
pelieHus CTaHIapTHBIX 3371a4 B
arpoOMHXEHEPUH

3HaTh:

OCHOBHEBI€ 3aKOHEI
MaTeMaTUYEeCKOr0 aHaJIN3a;
JTUHEHON anredpsl U
AHAJIMTUYECKON T€OMETPUH;
TEOPHUU BEPOSITHOCTU U
MaTeMaTH4eCcKOi
CTaTUCTUKU

YMmeTh:

HCIOJIL30BaTh
MaTeMaTUYeCKU anmnapar
JU1s1 0OpabOTKU TEXHUUYECKOH
nHpopmarun

Baagern:

CIIOCOOHOCTBIO K
HCI0JIb30BaHUIO OCHOBHBIX
MMOHATHMN
€CTECTBEHHOHAYYHBIX
JIHCIUIUINH B
npoheCcCUOHAITBHOM
IeITEIbHOCTH

4. CTpyKTypa " coepkaHue TUCUMILIUHBI (Moay.si) ""MaremaTuka'
4.1. CTpykTypa IMCUMIJIMHBI (MOIYJIfA)
OO611ast TpyA0eMKOCTh AUCHUIUINHBI cocTaBiseT 13 3aueTHbIX eauHull, 468 yacos.

Ne

1/l | HammeHoBaHue pa3aesioB u
TeM TUCHMILINHBI (MOIYJIs1)

ceMecTp

Buasbl yueOHoi1 padoThl, BKIOYAs
CaMOCTOSITEJIbLHYIO padoTy
CTY/ICHTOB M TPYAOEMKOCTbH (B

KonrakTHas CamMmocToATeNIb-
pabdora Has padora

®opMbI TEKYLLEr0
KOHTPOJISl yCIIeBaeMOCTH
(no nedenam cemecmpa)
®opma IpoMeKyTOYHOMI
arrecTaumnu (no




[IpakTueckue 3aHATUS

JlaGopartopHble 3aHATHS

Jp. BUABI KOHTAKT. pabOTHI

Bcero

Kypcogas pabora(mpoekr)

[ToaroroBka K 3K3aMeHy

Jpyrue Buabl caMOCTOSITEIbHON

paboTsI

CobecenoBanue

Kommoxsuym

[IpoBepka TecToB

[TpoBepka KOHTPOIBH. paboT

[IpoBepxa pedepara

[TpoBepxka 3cce 1 HHBIX
TBOPYECKHX paboT

KypcoBas pabota (IpoeKT)

Ap.

Pazgen 1. DiaeMeHTHI JUHEHHOR

1.1

Tema 1.1. Onpenenurenu u
MATPHIIBI /TEeKIUs/

N

N

1.2.

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

1.3.

Tema 1.3. MaTpuipsl, 1eicTBUS HaJ
HuMH. PerieHue 3aqay /mpaktuka/

1.4

Tema 1.4. CucreMbl TMHEHHBIX
asIreOpanyecKux ypaBHEHUH
/nexis/

1.5.

Tema 1.5. CucremMbl TMHEHHBIX

areOpanyecKix ypaBHEHUH,
METO/IbI MX PELICHUs /TIPAKTHKA/

Pa3znes 2. DiieMeHTbI BEKTO]

Tema 2.1. BekTopsl, OCHOBHBIE
TIOHATHUSA /IeKLAs/

2.2.

Tema 2.2. BekTopsl, OCHOBHBIE
noHsTHs. Pemenue 3amau
/mpakTuka/

2.3.

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

2.4,

Tema 2.4. CxanspHoe
NpOU3BeeHIE BEKTOPOB. Perenue
3aja4 /paKkThKa/

2.5.

Tema 2.5. BekropHoe
NpoU3BeeHIE BEKTOPOB. Perenue
3a1a4 /IpaKkThKa/

2.6.

Tema 2.6. CmermanHoe
NpOU3BECHIE BEKTOPOB. Perienue
3a/a4 /IpaKkThKa/

Pa3pen 3. Anajurn4yeckasi reoM

Tema 3.1 Ananurudeckas
reoMeTpusi Ha 11ockocTu. Cucrema
KOOp/IMHAT HA TJIOCKOCTH.
YpaBHEHUE JIMHUN HA TUIOCKOCTH
/mexms/

1

3.2.

Tema 3.2 Cucrema KOOpIMHAT Ha
iockocTi. OCHOBHBIE 3aaUn
MEeTOAa KOOPAWHAT Ha TUIOCKOCTH.
PasnuvHbBIC BUABI YpaBHCHUS
IpsIMOM Ha TIocKocTu. [Ipsmas
JTMHUS Ha TUIOCKOCTH, OCHOBHBIE
3a/1a4n /TipaKkTUKa/

3.3.

Tema 3.3 JIuanu BTOporo nopsiaxa
/nexuus/




3.4.

Tema 3.4 JIluHuuM BTOPOro MOpSIKa:
OKpYXXHOCTb, JIJUIHIIC, TUIepOoIIa,
napabona. Pemenue 3ama4
/mpakTuKa/

3.5.

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

3.6.

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

3.7.

Tema 3.7 IloBepXHOCTH BTOPOTO
MopsiJIKa B MPOCTPAHCTBE /JeKIus/

3.8.

Tema 3.8 KanoHnueckue ypaBHEHUS

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

Pasnen 4. BBeaenue B MaTeMaTHYeCKHM

aHaJl

u3

4.1.

Tema 4.1 MHoxkecTBa.
JleiicTBuTenbHbIe yncaa. OyHKIH.
[TociienoBaTeNLHOCTH /IEKIHS/

1

4

4

4.2

Tema 4.2 MHuoxxecTBa.
JleiicTBuTenpHbIe yncaa. OyHKIH.
Permrenuie 3amay /mpakTuka/

4.3

Tema 4.3 Ilpenen GpyHKUIUH.
OCHOBHBIC TEOPEMBI O IPEALIIax.
3aMeuaTeNbHbIC IPEICIIbL.
DKBHBAJCHTHBIC OECKOHEYHO MaJIbIe
byHKIMY /nexuus/

4.4

Tema 4.4 Brruucnenue npeaenos
¢dyukimu. CriocoObl paCKphITHSE
HeolnpeaeneHHocTel. Pemenne
3aja4 /IpaKkThKa/

4.5

Tema 4.5 HenpepbsIBHOCTB
¢dynkimii. Toduku pa3pbiBa, UX
knaccudukarms /aexius/

4.6

Tema 4.6 HenpepbsIBHOCTB
¢dyukimii. Touku pa3psiBa, Ux
knaccudukarms. Perenue 3aqa4
/mipakThKa/

Paszpnen 5. OcnoBbl nuddep

5.1

Tema 5.1 IloHsITHE TIPON3BOAHOMA.
[paBuna u hopmysbt
i epeHINPOBAHMS /TEKITHsT/

5.2

Tema 5.2 Brerunciaenne
mpon3BogHON (yHKIMH. Penrenue
3a/1ad /mpaKkTuKa/

5.3

Tewma 5.3 Ilonstue muddepeHnnana
¢yaknuu. [Ipon3BonHbIEe U

i QepeHIraNbl BRICIINX MOPSIIKOB
/nexuns/

5.4

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

5.5

Tema 5.5 Ilpumenenue
TIPONU3BOIHBIX K UCCIICOBAHUIO
(byHKIMN /nexuus/




5.6

Tema 5.6 Ilpumenenue
TIPOM3BOIHBIX K UCCIIETOBAHUIO
¢yHkmn. Pemenne 3amau
/mpakTuKa/

5.7

Tema 5.7 OyHKIIUN HECKOIBKUX
TIepEMEHHBIX /JeKIs/

5.8

Tema 5.8 HacTHble IPOU3BOAHBIE
TIEpBOT'O M BTOPOTO TTOPSIAKOB.
UccnenoBanne QpyHKIUM
HECKOJIbKUX TIEPEMEHHBIX Ha
SKcTpeMyM. Pemenue 3anau
/mpakTuKa/

Pazjnen 6. OCHOBBI MHTErPAJILHOI0 HCHUCTEHUS

6.1

Tema 6.1 HeompeneneHHbIi
WHTErpaj, ero cBoiicrea. OCHOBHBIE
METO/Ibl HHTETPUPOBAHUS /JIEKLIUsI/

2

4

6.2

Tema 6.2 HeonpeneneHHblit
WHTErpa, ero ceoiicrea. OCHOBHEIC
MCTO/Ibl UHTCTPHUPOBAHUA. Pemenne
3amad /paKkTuKa/

6.3

Tema 6.3 OnpeneneHHbI HHTErpa,
ero OCHOBHbIE cBocTBA. DopMmyITa
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
/mpakThKa/

Pa3znen 7 . DiieMeHTHI TEOpUU PSAIOB

7.1

Tema 7.1 KoMiuiekcHbIe Yncia,
OCHOBHBIE MOHATHS. JlefcTBUS HaT
KOMIUIEKCHBIMU YHCIIAMH /TEKIs/

3

4

7.2

Tema 7.2 ®opMbI KOMITIEKCHBIX
qrcen: anredpandeckasi,
TPUTOHOMETpPUYIECKAs,
nokaszartenbHas. JleficTBus Hax
KOMIUIEKCHBIMHM 4rciamu. Penienue
3aja4 /IpaKkThKa/

7.3

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

7.4

Tema 7.4 YucnoBbie psibL,
OCHOBHEIE TIOHSTHS. BHIb
YKCIIOBBIX PSIOB, MPU3HAKH UX
cxomuMocTH. Penrenue 3amaq
/mpakThKa/

7.5

Tema 7.5 CteneHHBIC PSIIBL,
OCHOBHBIE TTOHATH. Pa3okenne
(O YHKIWI B CTETICHHBIC PSIIIBI

/nexuust/

-4 -
4 |- |-
- 14 |-
4 - -
- 14 -
4 |- |-
- 2 -
4

- 2 1-
4 [- T-
-2 1-
4 |- |-
- 2 -
4




7.6

Tema 7.6 UccnenoBanue Ha
CXOJIMOCTh CTEIIEHHBIX PSI/IOB.
Paznoxxenne GpyHKIuMi 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 14 - T-71-T3

8.2

Tema 8.2 TuddepenunansHoie
YpaBHEHHMSI TIEPBOT'O MOPSIJIKA C
pa3aeNeHHbIMU 1 Pa3 IeIIFOIMUCS
nepeMeHHbIMU. JInHelHbIe
i hepeHnnaTbHbIE ypaBHEHHUSI.
Perrenue 3anad /mpakTuka/

8.3

Tema 8.3 Tuddepennuanbabie
ypaBHEHHS BBICIIHX MTOPSIKOB
/nexuns/

8.4

Tema 8.4 TuddepenunansHoie
ypaBHEHHsI BTOPOI'O TIOPsAKA,
NOITyCKAOIIHE TOHMKEHHE TIOpSIIKa.
JInHeHbIe OHOPOIHBIE U
HeoaHOpoaHbIe AU (hepeHITHaTbHBIC
ypaBHEHHSI BTOPOI'O TOPsAKA C
MOCTOSIHHBIMH KO3 ((PHUIIUSHTAMH.
Pemienue 3a1a4 /mpakTuka/

Pa3nen 9 . DiieMeHTHI TEOpUN BEPOATHOCTEM

9.1

Tema 9.1 OcHOBHBIE HOHATHS U

TEOpEeMbI TEOPHUH BEPOSTHOCTEH
/nexuus/

3

44 - -]-T3

9.2

Tema 9.2 CoObiTust 1 X
knaccudukaims. DIeMeHTbI
KOMOHHATOPHKHU. BeposTHOCTH
cOOBITHS U ee CBOMCTBA. TeopeMbl
CIIOKCHHS 1 YMHOXKeHHs1. Perienue
3a1a4 /paKkThKa/

9.3

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

9.4

Tema 9.4 CiryuaifHble BeTHYHUHEI
/nexuus/

9.5

Tema 9.5 Bunsr cnygaitHpIx
BEJINYMH, 3aKOHBI UX
pacnpenenenus. YucnoBbie
XapakTepucTuky. Pemenne 3amaq
/TpakTHKa/

Pazpen 10 . DiaeMeHTHI MATEMAT

10.1

Tema 10. DremeHTHI
MaTeMaTU4ECKON CTATUCTUKY U
TEOPUH KOPPEISAIIH /JICKITHs/

3

10.2

Tema 10.2 CraTucTrueckoe
pacnpenenenue. Beibopounsie
XapaKTEePUCTUKU CTATUCTUIECKOTO
pacnpenenenus. CTaTucTUaecKkue
OIICHKH TTapaMeTPOB
pacnpenenenus. Pemenue 3agau

/mpakTuKa/




10.3 | Tema 10.3 Jluneitnast koppensuust. | 3 | 2 | - 2 /- [-/13 |- 12 |1 - - -2 - -]
OmnpeneneHue mapamMeTpoB
NTMHENHON 3aBUCUMOCTH.
Koapunment xoppensuuu u ero
cBolicTBa. Pemenne 3amau
/mpakTuKa/

OO6wAast TPY10eMKOCTb, B 204104 100 210 116 94 54
qacax

®opma KOHTPOJIA:
DK3aMeH 2,3

4.2. Coneprkanue TUCHUILIMHBI (MOXYJIs1)

B pasnene 4.2. mporpaMmbl y4eOHON AMCHMIUIMHBI «MaTemMaTHKay MPUBOAITCS KpaTKUE aHHOTAIUU
CTPYKTYPHBIX €IMHUIl MaTepuana AucuuIiiuHbl. CoJiep)KaHue AWCHUIUIMHBI CTPYKTYpUpYETCS MO paszeinam,
TeMaM WJIM MOJAYJSIM M DPACKPBIBAETCS B aHHOTAIMSAX paboyeil mporpaMMbl € JOCTATOYHOM MOJHOTOM, 4TOOBI
oOyuaroniiecst MOIJIM U3y4aTh MaTeprajl CaMOCTOATEIbHO, OIUPAsCh Ha MPOTrpaMMy

Pacnpenesienne y4eOHbIX 4aCOB 10 TeMaM M BHAaM YUeOHbIX 3aHATHI (0011asi TPYA0eMKOCTh y4eOHOM
JUCHMIVIMHBbI — 13 3a4eTHBIX ¢IUHMIL)

Tabnuua 4.1.

Pa3znes, Tema Conep:xanue nporpaMMmbl y4eOHOM TUCHMITHHbBI

Beenenue B kype | IIpenmer n 3amaum kypca maremaTuka. MecTo MaTeEMaTUKH B CUCTEME HayK.
MaTeMaTHKHU

Pa3znen 1. JJieMeHThI JIUHEHOW ajredpbl

Tema 1. Onpenenurenn U MaTPUILbI

Onpenenurenu, UX CBOMCTBA.

Marpuiibl, I€MUCTBUS HAJ HUMH.

Tema 2 CucreMbl TMHEHHBIX alreOpandecKuX ypaBHEHUN

Cucrembl TUHEHHBIX aITreOpanvdecKuX YpaBHCHHUM, METObI UX PEIICHUS

Pasznen 2. JJieMeHThI BEKTOPHOM aJredpbl

Tema 1. BGKTOpBI, OCHOBHBIC ITIOHATHA

BCKTOpLI, OCHOBHbLIC MOHATHS. Pelienue 3aga4

Tewma 2. CKaJ'IHpHOC, BCKTOPHOC U CMCIIAHHOC IIPOU3BCACHUS BEKTOPOB
CKaJ'ISIpHOG IIpOU3BCIACHHUEC BECKTOPOB. Pemenue 3amau

BCKTOpHOG IIpOU3BCIACHHUEC BEKTOPOB. Pemenue 3amau

CmMmenranHoe IIpOU3BCACHNEC BCKTOPOB. Pemenue 3amau

Pasnea 3. AHaJINTHYECKAs reOMeTPHs




Tema 1. AnanuTnueckas reoMeTpus Ha 1mockoctu. Cucrema KOopJIuHaT Ha
IJIOCKOCTH. Y paBHEHUE JIMHUU HA IJIOCKOCTH

Cucrema KoopAMHAT Ha MI0CKOCTH. OCHOBHBIE 33/1a4M METOa KOOPAMHAT Ha
IIJIOCKOCTH. Pa3zimmyHble BUIBI YpaBHEHHUsI IPSIMOU Ha IIIOCKOCTH. [Ipsmast mHus
Ha IUIOCKOCTH, OCHOBHBIE 331341

Tema 2. JIunum BTOpOro nopsijaka

JInHUM BTOPOTO MOPS/IKA: OKPYKHOCTb, JJUIUIIC, TuiepOoia, napadosa. Pemenne
3a1a4

Tema 3. AHanuTHueckas reoMeTpus B mpocTpaHcTse. [loBepXHOCTH U TMHUU B
IIPOCTPAHCTBE

Pasnuunble BUIBI ypaBHEHUN IIJIOCKOCTH U IIPSIMOM B MpocTpaHcTse. [Ipsmas u
IJIOCKOCTB B IIPOCTPaHCTBE. Pemenue 3anau

Tema 4. IloBepXxHOCTH BTOPOTO NOPSKA B IPOCTPAHCTBE

Kanonuueckue ypaBHEHHs IOBEPXHOCTEN BTOPOTO NOPSIKA.

Paznea 4

BBenenue B MareMaTu4ecKHuii aHAJIN3

Tema 1. MHoxkectBa. JlefictButenbHble yncia. @ynkuus. [locnenoBarenbHOCTH
MmuosxecTBa. [elictBuTenbHbie yncna. OyHKIHS.

Tema 2. Ilpenen ¢ynkiuu. OCHOBHBIE TEOPEMBI O TIpeieaxX. 3aMeyaTeIbHbIC
npenenbl. JKBUBAJIEHTHbIE OECKOHEUHO Majible (QyHKIIUU

Boruncnenue npenenos ¢pyHkuun. CiocoObl pacKpbITUs HEOTIPEAETIECHHOCTEN.
Tewma 3. HenpeprsiBHOCTH yHKITHH. TOUKH pa3pbiBa, WX KiIacCHUPUKAIIHI
HenpepriBHOCTh pyHKIMil. Touku pa3peiBa, ux KiaccupuKaius.

Pa3zpen 5

OcHoBbl 11 epeHHaTbHOr0 UCHNCIEHU S

Tema 1. Ilonsatue npousBoanoi. Ilpasuna u hopmyinsl nuddepeHimpoBanus
Brruncnenue npons3BoaHON PyHKIIUH.

Tewma 2. Tlonarue muddepennnana pyaknuu. [IponsBoausie u nuddepeHmmans
BBICIIHNX MOPSAKOB

Hudbdepenuman pyaxuuu. [Ipumenenne nuddepenmnuana Kk TpuOImHKEeHHBIM
BBIYHCIICHUSIM

Tewma 3. [IpuMeHeHHE MPOU3BOIHBIX K UCCIAEIOBAHUIO (DYHKITHH

[IpumeHeHue MPOU3BOIHBIX K UCCIEAOBAHUIO (DYHKIIHH.

Tema 4. OyHKIIMU HECKOIBKHX MEPEMEHHBIX

YacTHble MPOU3BOAHBIE IEPBOTO U BTOPOTo NopsakoB. MccnenoBanue pyHkuuu
HECKOJIbKUX MEPEMEHHBIX Ha IKCTPEMYM.

Pa3nen 6

OcHoOBBI HHTErpajbHOro HCYUCJICHUSA

Tema 1. Heonpenenenuslii UHTErpai, ero cBoiictea. OCHOBHbBIE METO/IbI
WHTETPUPOBAHUS

Heonpenenennsiit uaTerpai, ero ceoicrea. OCHOBHBIE METOIbI
uHTEerpupoBanus. Tema 2. OnpenieeHHbI UHTErpajl, €ro OCHOBHBIE CBOMCTBA.
®opmyna HeroTona -JleiiOnuia Beruucienue onpeneineHHoro nHTerpaia.
[Ipunoxxenus onpeaeseHHOro HHTerpaa.

Tema 3. HecoOCTBEHHBIE HHTETPAIBI .

HecobcTBennble nnterpansl. Pemenue 3anau

Pasznen 7

JJIeMeHTbI TeOPUH PSI0B

Tema 1. KomItekcHbIC Uncia, OCHOBHEIC MTOHATHS. JIeHCTBUS HaL
KOMILIEKCHBIMHU YHCJIaMU

DopMBbI KOMITJIEKCHBIX YMCEN: anredpanyeckas, TpuroHOMeTprudeckKas,
nokasarenbHas. JIelCTBUS HaJl KOMILJICKCHBIMHU YHCIIaMH.

Tewma 2. UncnoBble psijibl, OCHOBHBIE IOHATHUS. BUbI UNCIOBBIX PSIIOB, IPU3HAKU
HX CXOOUMOCTH

Hucnosble psAlbl, OCHOBHBIE IOHATHSL. BUIbI YMCIIOBBIX PAIOB, IPU3HAKU UX
CXOJUMOCTH.

Tema 3. CtenieHHbIe psAIbl, OCHOBHBIEC MOHATHS. Pa3nokenue GyHKIIU B
CTEIIEHHBIE PABI

HccnenoBanue Ha CXOUMOCTh CTENICHHBIX PSAOB. Paznoskenue GyHKIMIA B pSIbI
Tennopa u MaxknopeHa.

Tema 4. KoMILIeKCHBIC YKCiIa, OCHOBHEIC IMTOHATHS. JIcHCTBUS HaL
KOMIUIEKCHBIMU YUCJIaMHU.

DopMBI KOMITJICKCHBIX YMCEIN: anredpandeckas, TPUrOHOMETprUIecKas,
nokasarenbHas. JlefcTBUS HaJl KOMIIIGKCHBIMM YHCIIaMH.




Paznea 8

JuddepennuaibHbie ypaBHEHUSA

Tema 1. luddepenmmanbubie ypaBHEHUsI, OCHOBHBIC TOHSTHS
Juddepenunanbapie ypaBHEHUs IEPBOTO MOPSIKA C Pa3/IeICHHBIMUA U
pa3AeNsIoIUMUCS TIepeMeHHbIMU. JInHelinbie quddepeHnnanbHble ypaBHEHNUS.
Tema 2. Iuddepennmanbupie ypaBHEHUS BBICIINX MTOPSIKOB
Huddepenunanbubie ypaBHEHHs BTOPOTO MOPSAKA, JOMYCKAIOIINE TOHWKECHNE
nopsiaka. JInHelHbIe 0JTHOPOAHBIE U HEOAHOPOIHBIE MU hepeHnaTbHbIC
ypaBHEHHS BTOPOTO MOPSAKA C IOCTOSHHBIMU K03 durmenTamu.

Tema3. Jluddepennuanbapie ypaBHCHHS, OCHOBHBIC IOHSATHS
Huddepenunanbabie ypaBHEHUS IEPBOTO MOPSIKA C pa3AeICHHBIMHA U
pa3aemsromuMuUCs IepeMeHHbIMU. JInHelinbsie nuddepeHnnanbapie ypaBHEHNUS.
Tema 4. Iuddepenumanbrubie ypaBHEHUS BBICIINX TTOPSIKOB
Huddepenunanbapie ypaBHEHHS BTOPOTO MOPSAKA, JOMYCKAIOIINE TOHKCHHIE
nopsiaka. JInHeiHbIe OJTHOPOIHBIE U HEOJHOPOIHBIE MU depeHITnaTbHbIC
YpaBHEHHSI BTOPOTO MOPS/IKA C MOCTOSTHHBIMUA KOA(PPHUIIMEHTaMH.

Paznea 9

JJieMeHThI TeOpHHU BepOATHOCTEH

Tema 1. OCHOBHBIE MOHATHS U TEOPEMBI TEOPUU BEPOSITHOCTEN

Co0bITus 1 UX Knaccudukanus. JIeMeHTbl KOMOMHATOPHUKHU. BeposTHOCTH
coObITHS U ee cBoWcTBA. TeopeMbl CII0KEHUS U YMHOXKEHHUS.

[ToBTOpenue ucnsirannii. Popmyna beprymm. JlokanbHas n HHTErpabHAS
Teopemsl Myaspa -Jlamaca.

Tema 2. City4aiiHbl€ BEJTMYHHBI

Bunpl cnygailHeIX BETMYMH, 3aKOHBI UX pacnpeaeneHus. YucioBbie
XapaKTEPHUCTHUKHU.

Pa3znen 10

JIeMeHThI MATEMATHYECKOi CTaTUCTUKH

Tema 1. DnemMeHTb MaTeMaTHYECKON CTATUCTUKU U TEOPUU KOPPEAIUU
Cratuctuueckoe pacrnpenenenue. BoioopouHble XapaKTepUCTUKH
CTaTUCTUYECKOTO pachpeneneHus. CTaTuCTUYECKHe OIICHKU apaMeTpoB
pacnpeneneHusl.

JIuneitnas koppensauus. OnpenenaeHrue mapaMmeTpoB JIMHEHHON 3aBUCUMOCTH.
Koaddurment koppensuuu u ero CBOMCTBA.

Hroro aynuropusbix yacon: 204

CamocrosiTesbHas padora cryaenra: 210

KonTtpoas: 54

Bcero yacoB Ha ocBoeHHe yueOHOro Mmatepuasa: 468

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

HpI/I IIOAIOTOBKE 6aKaHaBp0B - Aa'POUHIKCHEPOB UCIIOJIB3YIOTCS CIICAYHOIINEC OCHOBHLIC (1)OpMLI

IIPpOBCACHUA y‘Ie6HBIX 3aHATHI:

UHTEpPaKTUBHBIE JICKIUH;
JeKIMH-TIpecc-KOH(epeHnY;

TPEHUHTH ¥ CEMUHAPBI IO PA3BUTHIO MTPO(HECCHOHATBHBIX HABBIKOB,;
IpYIIOBBIE, HAYYHbIE TUCKYCCUH, Ae0aThI.

HanmeHnoBaHue pasaciia

[\
Ne MCIMIUITMHEL Tema u conepkaHne KOMIIBIOTEPHOTO
NPaKTUKyMa
WuTerpansHoe O0630p METOI0B BBIUMCIICHUS HEOTIPE/IEICHHBIX HHTEIPAIOB
3 UCUHCIIEHUE QYHKIUH OmnpeneneHHblil HHTErpaj Mo OTPE3KY U €r0 F€OMETPUUECKUE

OJIHO NTepeMEHHON IPUIIOKEHHUS




OOBIKHOBEHHBIE

0O0630p METOJIOB pEIICHUS] JIMHEUHBIX

HuddepennmanbHoe

ucUHcIeHne PyHKIUN

OJHOM U HECKOJIBKUX
MIePEeMEHHBIX

4 middepeHnnanbupe HEOTHOPOAHBIXAU (D hepeHIInaIbHBIX YpaBHEHHHA
ypaBHEHUS
Teopus BeposTHOCTEHN U JuckperHas cnydaiiHas BEJIMUMHA . 3aKOH PACTIPECIICHHUS.
5 3JeMeHThl MaTeMatudeckol | UMCIIOBbIE XapaKTEPUCTUKU TUCKPETHOM CIy4aillHOM
CTaTUCTHUKH BCJIMYUHBI.
O6paboTka pe3ynbTaToB dKCIIepuMenTa. Haxoxaenue
JIOBEPUTEIIHHBIX HHTEPBAJIOB ISl MATEMATHYECKOTO
0 KHTaHUS
Y CPEIHEKBAIPATHUYECKOTO OTKIOHEHHSI HOPMAJILHO
pacnpeneneHHoN Cily4YaiHOW BEJIUYUHBI.
[lepBuuHast craTucTudeckas 00padboTka
AKCIIEPUMEHTAJIbHBIXIAHHBIX.
CocraBiieHre BapuallMOHHOTO psifa. [ pynmupoBka
naHHbIX. Haxok1eHne YMCIOBBIX XapaKTePUCTHUK.
[TocTpoenune rucrorpaMMbl. AHAJIU3 TIOJTYYE€HHBIX
pe3yJbTaToB.
Jlekyuu
HaunmenoBanue
Ne paszena Tema u coaepxkanue
JUCITUTUTUHBI 3aHATHUS
1 Bextopnas anrebpa u 1.1 Omnpenenutenn BTOPOrO M TPETHETO MOPSAAKA M HX CBOMCTBA.
TUHEWHas anreopa. Brruucnenue onpenenutenel TPETHErO MOPSIIKA Pa3IOKEHUEM TTI0
AHanuTnyeckas cTpoke (cTonoiry). OnpeneauTeNy n-ro MopsiiKa, UX BEIYUCICHHE.
T€OMETPHUS Martpunel u aeiictBus Hajg Humu. OOpaTHas MaTpuiia.
CoOcTBeHHBIE 4YHMClIa W COOCTBEHHBIE  BEKTOPBI.
Hcnonb30BaHne COOCTBEHHBIX YHCET B MaTpUYHOM
VCYUCIICHUH
Pemenue CHUCTEMBI anre0pandecKux JIMHEHHBIX
ypaBHEHUH C TMOMOIIBI0 OOpaTHOW MaTpHIlbl, IO
dbopmymnam Kpamepa, metomom ["aycca
JIlunelinble omepauuy HaJ BEKTOpaMU M HMX CBOWCTBA.
Paznoxxenne Bekropa mo  Oasucy. Bektopel B
PSIMOYI'OJIBHOW CHUCTEME KOOPJIHUHAT.
CkansipHO€, BEKTOPHOE M CMEIIAHHOE IPOU3BEACHUS
BEKTOPOB; UX OIIPEACNICHUs, OCHOBHbIE CBOMCTBA,
CHOCOOBl BBIUMCICHHS U TPUMEHEHUS K PELICHUI0
reoMeTpHYecKux M (PU3MYecKux 3agad (3agada o padborte
CHWJIBI, 0 MOMEHTE CHJIbI).
[Ipsmas Ha muiockocTu (pa3nUyHBIE BUJBI YpaBHEHUUN
npsiMoii). B3aumHoe pacrnosnoxeHue 2-xX npsiMbIX.
VYpaBHEHHS MJIOCKOCTEN M MX B3aMMHOE PACIOJIOKEHHE.
IIpsimasiB mpocTpancTBe. BBIBO ypaBHEHUN MIPSAMOM.
KpuBsie 1 MoBepXHOCTH 2-TO MOPSAAKA; UX KAHOHUYECKUE
YpaBHEHUS U MMOCTPOECHUE.
2 BBenenue B aHanms. Oyukuust  ogHoW  mepemenHoil.  Ilpemen  pyHKuuMM.

beckoneuno wmanble W OECKOHEUHO OOMbIINE (PYHKIIUU.
[ToHsiTHE O CXOIMMOCTH YUCIIOBOM MOCIIE0BATEIEHOCTH.
[Ipupamenune ¢pynxuun. HenpepblBHOCT (DYHKIIMK B TOUKE
U Ha uHTepBasie. ToukM pa3phiBa, UX KJIACCH(PUKALINAL.
[IpousBosHass  QyHKIMM, €€  TEOMETPUYECKHH U
MexaHuueckuit cmbicabl. [IpaBuna auddepenuupoBanms.
[TapameTpuueckoe 3a1aHUEPYHKIIH.

Huddepenunan QGyHKIUH, €ro TEOMETPHUUECKHH CMBICIL.
[Tpumenenue quddepernunana B TpubIMKEHHBIX




BBIUHCIICHUSX.
OcHoBHBIE TeopeMbl TP PEePeHINATHHOTO UCUUCIICHHS U UX
reoMerpuueckas wunroctpanus. [Ipasuno Jlonurans.
Bospacranue u yObiBaHue (QYHKIMM Ha HWHTEpBae.
OKcTpeMyM, HaumOoJblliee ¥ HauMEHbIIee 3HAYCHUE
(GYHKIIMHM OJJHOH MepeMeHHON Ha WHTEepBaJIe.

Boinykiiocts, Touku neperuda kpuBoil. AcuMnroTsl. O01mas
cxeMa ucclieJoBaHus GyHKIIMH OJHON TIEPEMEHHOM.
@YHKIMS HECKOJBKUX MEPEMEHHBIX, 00JacTh ONpPEACIICHNUS.
[Ipenen ¢yHkuMm AByX TNepeMEeHHBIX. HenpephIBHOCTH
¢yHKIIMM B TOUKe W B o0Onactu. YacTHbIE IPOU3BOIHBIC; MX
reOMETPUYECKUI CMBICIL.

OxcTtpemMyM GYHKIMH JBYX TEepeMeHHbIX. Haxoxnenue
HauOOJIBIIET0 W HAUMEHbBIIEro 3HAYEeHUN (QYHKIMHM JBYX
NIEPEMEHHBIX B 3aMKHYTOW OTpaHUYEHHOM 00J1acTH.

NHterpansHOE
HCUYUCIICHUE
(GyHKIMY OJTHOM
MepEMEHHO N

[TepBooOpaznasi. Teopema ©0 pa3HOCTH TMEPBOOOPA3HBIX,
HEOIIPEIEICHHBIN UHTETpal. MeTo 1l HHTErPUPOBAHHUS,
UCII0JIb30BaHUE TaOIUI] UHTErPAJIOB.
3agada o IIONIAAN KPUBOJMHEHHON Tpaneuuu, MPUBOIAIIAs
K TIOHATUIO ONpENEJCHHOTO MHTerpaja [0 OTpPe3Ky.
OnpeneneHHblil  UHTErpal MO OTpe3Ky (ompeneneHue,
OCHOBHBIC CBOMCTBA).

Borunicnenne  ompesneneHHoro  uHTerpaia.  ®Popmyna
Hrrorona- JleiiOnuma. HecoOcTBeHHBIH WHTETpall,
OIIPENIETICHUE U BBIUYHCIICHUE.
[IpunoxeHns onpeneaeHHOro HHTErpaga B TEOMETPUU.
Teopemsl 00 orieHKe, 0 cpeaHeM, 0 nudepeHITpOBaHUN
WHTErpajla ¢ IEPEMEHHBIM BEPXHUM MPEACIIOM.

OOBIKHOBEHHBIE
muddepeHnnanbHbIe
ypaBHEHUS

3anaun, npuBoaAnIue K nuddepeHanTbHbIM YPaBHEHUSIM.
Onpenenenue nuddepeHnnaTbHOTO YpaBHEHUS, €r0
nopsijka upemenus. 3agada Komu u reopema Ko asis
ypaBHeHUH 1-ronopsaka. OOIee 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,
JOTTYCKAIOIUE MOHWKEHHUE MOPSJIKA, METO/IbI PEIICHHUS.

Jluneitnble auddepeHnnanbHble YpaBHEHUS N-TO MOPSAKA.
OyHgaMeHTanpHas ~ CHUCTeMa  pelIeHUHd  JUHEHHOro
OJIHOPOAHOTO AU PepeHINaTbHOTO YPaBHEHUSI.

Teopembl 0 cCTpykType OOILIEro pemeHus JUHEHHOro
OJHOPOJIHOTO u JUHENHOTO HEOHOPOHOTO
Qg depeHInanbHOro ypaBHEeHUs.

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 ypaBHEHUH (METOJ HEOIpeIeIeHHBIX
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
uHTerpaibHass ¢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 CMBICII ).

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

3akoH O0iBIINX YMceNd U ero nmpumeHenue. [lonsrtue o
LEHTPAJIbHOW MPEAEIIBHON TEOPEME U €€ TPUMEHEHNE.
[Ipenmer Maremarndeckol CTaTUCTHKH. ['eHepaiibHas
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  Onpenmenureny BTOPOTO W TPEThEro  MOPSIIKa,

JMHEeWHas anreopa.
AHanmuTHUYeCKasi TEOMETPHUS

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

12

Marpuua. Pemienwe cucreM JMHEHHBIX YpaBHEHUHM C
nomoIiso oOpatHoit matpuisl. Meton ["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 CkansgpHOe, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHHS
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 TNPOCTPAHCTBE. 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  (GyHKUMH, (YHKUUU, 33aJaHHON HEIBHO U
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  mnopsaka. llomHsii
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
OJHOMTIEPEMEHHOU

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

WurerpupoBanne  panuoHaibHBIX — JApobOed.  3ameHa
MePEMEHHBIX TUIs UHTErpajoB, coJiepKalinux
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 IOpPSKa,
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 Tembl U1 caMOCTOSITENIHHOTO U3yUEHUs
paznena
JTUCITUTUTUHBI
Bekropnas anrebpa u UccnenoBanue oqJHOPOTHBIX CUCTEM JIMHEMHBIX
nuHeltHasanreopa. YpaBHEHUH, BBIBOJI YPABHEHHUS MIPSIMOM HA TIOCKOCTUIIO
AHanuTu4eckas reoMeTpusi. TOYKE U HOPMaJIbHOMY BEKTOPY, BbIpaKE€HUE YCIOBUN
1 NapauIeIbHOCTU U NEePIEHANKYISIPHOCTH MPSMBIX Yepe3
K02 PHUIMEeHTHI 00X ypaBHEHUI
IPSIMBIX, B3aUMHOE PACIIOJIOKEHHE MPSIMON UIIOCKOCTH
B [IPOCTPAHCTBE.
BBenenue B aHanus. Haxoxzaenue nmpou3BogHON (QPyHKIIMHM B TOUKE O
2 | duddepenunanbHoe OTIPEICNICHUIO ITPOU3BOTHOM, BBIBOJI HEKOTOPBIX
ucYHCIeHUEe PYHKIUUA OAHON M | TaOJUYHBIX MPOU3BOJIHBIX, TEOMETPUYECKUE
HECKOJIbKUX MEPEMEHHbIX. MPUIOKEHUS TPOU3BOTHOM.
WuTerpanbHoe ucuucieHue HuTerpupoBanue o CpaBOYHUKY, PELICHUE
(GYHKIUU OJTHOM MEPEMEHHOM. | JOINOJHUTEIbHBIX 337]a4 Ha TEOMETPUUECKUE
3 NPUIIOKEHUS UHTETpalia, HCCIEI0BaHNE CXOAUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB TI0 OMPEACTICHUIO,
MPUIIOKEHHUS ONPEAEeNIEHHOTO UHTErpaa o OTPe3Ky B
MEXaHUKe.
OOBIKHOBEHHBIE 3anmaun, npuBoaAnIue K auddepeHIantbHbIM
4 | muddepeHMaTbHBIE ypaBHeHUAM, AU depeHnanbable ypaBHEHUs 2-TO
yYpaBHEHHUSI. NOPsAKa, JOMYCKAIOIINE TOHWKEHUE MOPSI/IKa,
METO/bl UX PEIIEHUS
Teopus BeposTHOCTEN U Haxoxnaenue GyHKIIUU pacrpeieIeHus U YUCIOBBIX
S5 | IeMeHThl MaTeMaTHYECKOM XapaKTEPUCTUK OCHOBHBIX pacupeeeHri
CTATUCTHUKH. (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) ,

lMpomexxymoyHass ammecmauyusi

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 H3parenkcrso Koa-Bo
COCTABUTEJIH , TOJI
JI.1.1 I'mypman, Teopust BEpOATHOCTEN U M.:KOpaiir,
B.E. MaTeMaTHU4eCKast CTaTUCTUKA 2008, 2011
JL.1.2 I'mypman, B.E. | PykoBoacTBO K pemienuto 3agad 1 | M.: Beicmas
yIpaXHEHUH 110 TEOPUU nikoJia, 2003
BEPOSATHOCTEW M MATEMaTHYECKOU
CTaTUCTHUKE
J.1.3 3aiinies, N.A Bricmrast Mmarematuka M.: Ipoda,
2005
JI.1.6 IIunaues, 3amavyHuK 1o BeIcuier Matemaruke | M.: Beic.
B.C. k., 2001
JonosiHuTe/ILHAA TUTEPATYpa
J1.2.1 bapanosa, I'. [IpakTueckoe nocodue o CIIG.: ITurep,
BBICIICH MaTeMaTHKe 2010
J1.2.2 Bboromornos, Maremaruka M.: FOpaiir,
H.I., 2013
J.2.3 BenTuens, 3amauu u ynpaxxHeHus no teopun | M.: Academia,
E.C, BEPOSATHOCTEH 2005
OBuapos, JL.A.
J1.2.4 Buneukux, Beicmras MmareMaTuka: JTMHEHHAS P.na Jl.:
N.B., I'poGep, | anrebpa, aHaTuTHYECKAS ®enukc, 2011
reomeTpusi, tuddepeHnnanbLHpIe
WCYHCIICHUS
JI1.2.5 BrIroackmii, CrnpaBOYHUK MO BBICIIEH M.: ACT, 2008
M.A MaTeMaTHhKe
J1.2.6 WUnenn, B.A., Brrcmas maTemaruka M.: IIpocnekr,
J1.2.7 Kpunkos, JI.B. | Beiciias Marematuka B Bonpocax | M.: IIpocnekr,
U OTBETax
JI1.2.8 IIIunages, B. Kypc BriCcIIel MaTeMaTUK1 M.: FOHUKC,
C. 2007
7.2. UnTepHeT-pecypchbl,
http://fi S html
http://wwwv.don-agro.ru

http://www.agroxxi.ru/ (PT'B)
http://elibrary.rsl.ru Hay4ynas snekrpoHHas OuOIuoTeKa

http://elibrary.ru/default.asp Poccuiickas HalmoHaabHast OMOIMOTEKA
http://primo.nlr.ru http://nbmgu.rudnekrponHast 6udaroTeKa Poccuiickoi rocyiapcTBeHHOM
OMOIMOTEKH

7.3. IlporpamMHoe o0ecrnieyeHne

VYHuBepcuTeT o0ecrnedeH He00X0AMMBIM KOMILJIEKTOM JIMIEH3MOHHOTO U CBOOOJHO PacHpOCTPaHIEMOro
IIPOrpaMMHOTO 00ecrieueH sI, B TOM YHCJIe OT€YECTBEHHOTO MPOU3BO/ICTBA.

Kaxnpiii oOyuatomuiics B TeueHHEe Bcero rmnepuoia oOydeHHs oOecneueH WHAWBUIYaJIbHBIM
HEOIPaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOW HH()OPMALMOHHO-00pa30BaTEIbHON cpelle yHUBEpCUTETa U3
000 TOYKH, B KOTOPOH HMMeeTcs AOCTYN K MH(POPMAIMOHHO-TENIEKOMMYHUKAMOHHON cetn «VHTepHeT»
KaK Ha TePPUTOPUH YHUBEPCUTETA, TAaK U BHE €e.

yHI/IBepCI/ITCT obecreyen CJICAYIOIIUM KOMITJICKTOM JIUICH3NMOHHOTO ITPOTrpaMMHOT0 oOecrieyeHus..


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/

1. JluneH3noHHOE pOoTrpaMMHOE obecrieueHne, ucnoiabzyemoe B Marl'Y

1.1.MicrosoftWindows 7
1.2.MicrosoftOffice 2007
1.3.IIporpammusiit kommieke MMUC “/lekanat”

1.4. IIporpammusiii komiuiekc MMUC “Busyansnas Ctynus TectupoBanust”

1.5.AntuBupycnoe I10 Eset Nod32
1.6. CnipaBouHO-nipaBoBas cuctema ‘“Koncynprant”
1.7. CnpaBouHO-nipaBoBas cucrema “Tapant”

Haps[[[y C TpaAUIUOHHBIMHA U3JAaHUAMUA CTYACHTBI U COTPYAHHUKU UMCIOT BO3MOKHOCTD IIOJIb30BATHCA

QJICKTPOHHBIMU ITOJIHOTCKCTOBBIMU Oazamu JaHHBIX:

Ha3Banmue pecypca

Ccebuika/noctyn

OnekTpoHHas OuOnuoteka oHnaiiH «EguHOE OKHO K

00pa30BaTEIILHBIM PECYPCAM)»

http://window.edu.ru

«O0pa3oBaTenbHbIi pecypc Poccuny

http://school-collection.edu.ru

@DenepalbHblil  00pa3oBaTENbHBIA MOPTAIL: YUPEKACHUS,
nporpammsl, ctanaaptel, BY3b1, Tectel EI'D, THA

http://www.edu.ru —

®denepanbHbIN 1EHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX
pecypcoB (PLINOP)

http://fcior.edu.ru -

OBC "KOHCVYJIbTAHT CTYIAEHTA".
OMOMTMOTEKAa TEXHUIECKOTO BYy3a

DJIEKTpOHHAS

http://polpred.com/news

N3narenscTBO «JIaHbY.
cucreMa

DNeKTpOHHO-OUOIMOTeUHAS

http://www.studentlibrary.ru -

Pycckas BupTyanbHas Oubamuorexa

http://rvb.ru —

KaGunet pycckoro si3pika 1 ITUTEpaTyphl

http://ruslit.ioso.ru —

HanmoHnanbHbIN KOPITYC PYyCCKOTO SI3bIKA

http://ruscorpora.ru —

W3nmarenscTBO «JTaubpy. DNeKTpOHHO-OUOIOTeUHAS
chcTEMa

http://e.lanbook.com -

ExenenenpHuk Hayku u oOpaszoBanusi lOra Poccum
«AxaneMus»

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

Hayunas snexrponnas oubanoreka «e-Library»

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

DnekTpoHHO-OnbroTeunas cucrema IPRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAs CHCTEMa JOKYMEHTOB B cepe
obpazoBanus «MHPOpMHO»

http://www.informio.ru

NudopmannonHo-npasoBas cuctema «KoHCyIbTaHT-TLTIOC»

CerteBas Bepcusl, IOCTyIIHA CO BCEX
KOMITBIOTEPOB B KOPIOPATUBHOM
cetu Uarl'y

NudopmanronHo-npaBoBas cuctema «["apant»

CereBas Bepcus, JOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'y

DneKTpOoHHO-0nbIuoTeuHas cucreMa «tOpait»

https://www.biblio-online.ru

MCTOANYCCKUC YKa3aHHU B Me4aTHOH (I)opMe;

- y‘{e6HLIe HOCO6I/IH, MCTOINYCCKHEC YKa3aHHUs B (bopMe SJICKTPOHHOT'O NOKYMCHTA,

- ICYAaTHBIC U3daHHWA.

- AYAUTOPUA I 3aHATHH CCMHUHAPCKOT'0 TUIIA, IJId TCKYIICTO KOHTPOJISA U HpOMC)KyTO‘-IHOfI
aTTeCTaluu C KOMHBI-OTGpHOﬁ TEXHUKOH B O6OPYﬂOBaHHHX KJ1accax;
- y‘{e6HLIe AyAUTOPUN I 3aHATHHI JICKHUOHHOTO, CCMUHAPCKOTI'0 THIIA, I'PYIIIOBBIX 1

WHIUBUIyAJIbHBIX KOHCYJIBTAMN C MYJIBTUMEAUNHON CUCTEMOM C TPOEKTOPOM ;

- 71 CaMOCTOSTEIbHOM paGOTBI AYAUTOPUU C UHTCPHCTOM B ayAUTOPUAX.

4,
Marep
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e
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8. METOI(I/I‘ICCKI/IC YKazaHuda 11 oﬁyqaloumxca II0 OCBOCHHU IO IUCIUIIJINHBI (MOI[y.HSI)
JUi1s OCHOBHBIX BUAOB Y4eOHOU pabOThI MPUMEHSIOTCS 00pa30BaTEbHbBIE TEXHOJIOTHH C

HCIIOJIb30BAHUECM YHUBCPCAJIbHBIX, CIICIHAJIbHBIX I/IH(bOpMaI_II/IOHHbIX U KOMMYHUKAIIUOHHBIX CPCICTB.


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

KonrakrtHas pabora:

- JIEKLIUU — JIEKIMSI-TIPE3EHTALMSL, JIEKIUS-AUAJIOT, JIEKLUA-KOHCYJIbTaIHS;

- IpaKTHYECKue 1 JabopaTOpHbIE 3aHATHUS - pedeparbl, JOKIAAbl, TPEHUPOBOYHBIC YIIPAKHEHHS,
pellIeHre 3a1ay;

- TPYMIIOBbIE KOHCYJIBTAIIMH — pa0d0Ta C JIEKIMOHHBIM U JIOTIOJIHUTEIBHBIM MaTePHAIIOM,
TPEHUPOBOYHBIE 3a/1aHus, pe(PICKCUBHBII CAMOKOHTPOIb;

- UHAMBHIyallbHAs paboTa ¢ MpernojaBaTesieM - HHAWBUIyadbHas KOHCY/IbTalUs, paboTa C
JIEKLIMOHHBIM U JIOIMOJIHUTEJIBHBIM MaTepuaioM, 0ecena, MOpalbHO-IMOLMOHANIbHAS OIEPAKKA U
CTUMYJIMPOBAHUE, TUCTAHIIMOHHBIE TEXHOJIOTUU.

CamocrositensHas pabora:

- paboTa ¢ KHUTOM M IpYTMMH UCTOYHUKaMH HH(OpMaluu;

- TBOPYECKHE CAMOCTOSATEIbHbIE PAOOTHI;

- IPOEKTHBIE PAOOTHI;

- TUCTAHIIMOHHBIE TEXHOJIOTHH.

®OH/I ONEHOYHbLIX CPEACTB

1. Omnucanue noxkasareynei u KpUTCPUCB OLICHHUBAHUA KOMHGTGHHHﬁ, OIMKMCAaHUC IIKaJI
OLCHHUBAaHUA

OnenuBanue (GpopMUpOBaHMS KOMIETEHLMI MPOU3BOAUTCS HAa OCHOBE MOKaszaTesed OLEHHBAaHUS,
yKa3aHHBIX B 11.2. paboueit nmporpammsl U B 11.1.1 ®OC.

CBsi3p KOMIIETEHIMM, WHIUKATOPOB JOCTM)KEHHS KOMIIETEHIMH M TOKa3aTelled OLICHUBAHHUS
IpUBEJeHA B 1.2 paboyel IporpaMMBl.

OnucaHue hopmuposaHusi U KOHMPOIIs Nokazamersel OueHU8aHusi

OreHrBaHuE YPOBHSI OCBOCHHUSI O0YYarOIIUMCS] KOMIIETEHIIMH OCYLIECTBISETCA ¢ MOMOIIBI0 (opM
MIPOMEKYTOUHOM aTTeCTalli U TEKYIIero KOHTPoJisi. DOopMbl MPOMEXKYTOUHOM aTTECTallud U TEKYILETo
KOHTPOJISL YCIIEBAEMOCTH 0 JUCLUHUIUIMHE, C TIOMOIIbIO KOTOPBIX MPOU3BOUTCS OLICHWBAHHE, YKA3aHbI B
y4eOHOM IJ1aHe U B 11.3 paboueil mporpaMMal.



B Tabnmune npuBeneHa wHOpMamys o (GOPMUPOBAHUU PE3YJILTATOB OOYYEHHUS MO JAUCIUTUINHE
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 TMOCJEeN0BATENLHOCTh (AJITOPUTM) HCCIIEIOBAHUS 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 3aa4 METOJJaMU

WHTETPATBHOTO UCUHCIICHHS
3HaeT MOoCiIeA0BaTENbHOCTh (AJTOPUTM) pELIeHHs 3a/auu
Kommm nns muddepenuumanbHblx 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  ypaBHEHHMsT METOJOM  BapHallud
MIPOU3BOJIBHBIX TOCTOSHHBIX, METOJOM HEOIPEeIEICHHbIX
ko3 urmeHToB

3HaeT MoCIeI0BaTEIBHOCTD (AJITOPUTM) pacdyeTa
HAJEKHOCTH BEPOSITHOCTHBIMU METOJaMHU




MMeet HaBBIKM HAYAJIBHOI'O YPOBHS PA3JI0kKEHUS BEKTOPA
1o 6a3ucy Ha IUIOCKOCTH M B IPOCTPAHCTBE, BBIYUCICHUS
CKaJIIPHOTO, BEKTOPHOI'O ¥ CMELIAHHOIO IIPOU3BEICHUS
BEKTOPOB B KOOPAMHATHON (pOpME, BEIYUCICHHS MTPOSKIIUU
BEKTOPA HAa BEKTOP, BEIYMCIICHHMS ILUIOLIAAECH
napaJuienorpaMma U TpeyrojibHUKa, 00bema
napajuleJIenuIe a U TeTpasapa

HMeet HaBBIKM HAYAJIBHOTO YPOBHSI COCTABIICHUS
YpaBHEHUH MPSIMOM, TNIOCKOCTH, KPUBBIX 2-TO MOPAJIKA,
MIOCTPOEHUSI KPUBBIX U MOBEPXHOCTEHN 2-T0 NMOPSAIKA,
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,
UCCIEeI0BaHUS (PYHKIIMU HAa HEPEPHIBHOCTh U HATUUHUS
TOYEK pa3pblBa, BBIYNCICHUS IPOU3BOJHON CIOKHON
(GYHKIMM U IPOU3BOIHOM NMapaMeTpU4ecKH 3aaHHON
(GYHKIMH, COCTaBJICHUS YpaBHEHUH KacaTelbHOMN U
HOPMaJIM K KPUBOH B 33JIaHHOM TOUYKE, pEUICHUS 3aJa4 Ha
MEXaHUYECKNE MTPUIIOKEHNS TIPOU3BOIHOM, UCCIIETOBAHUS
(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 HHTErpaia

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
CTaTHUCTUYECKOHN 00pabOTKH SKCIIEPUMEHTAIBHBIX IaHHBIX,
COCTaBIICHUS BAPHALIMOHHOTO Psi/ia, TPYHNIUPOBKU
JAHHBIX, HAX0XKJACHUS YUCIIOBBIX XapaKTEPUCTHUK,
MOCTPOCHUS TUCTOTPAMMBI, aHAJTH3a MTOTYIeHHBIX
pe3ynbTaToOB




3HaeT CKallsIPHOE, BEKTOPHOE U CMEIIAHHOE IIPOU3BEACHUS
BEKTOPOB M UX MPUJIOKECHHUS B TEOMETPHUU U (PU3HKeE,
IpsIMBIE, IUIOCKOCTH, KPUBBIE JIMHUH, IOBEPXHOCTU U
crocoObl UX 3a7aHusl, KOOPJMHATHBIA METO/ B
AQHAJIMTUYECKOM F€OMETPUHM, TUIIBI TIOBEPXHOCTEN 2-TO
MOPSAAKA, KOTOPBIE UCIOJIB3YIOTCS B CTPOUTEIILCTBE

9K3aMeH,
nomarnrgee 3aganue Nel

HMeet HaBBIKM HAYAJIBHOTO YPOBHSI PELICHUS MHKEHEPHBIX
3aJ1a4 METOJaMU BEKTOPHOU aJireOphl U aHAIUTUYECKON
TE€OMETPHUH,

OTIMCAHMSI TEOMETPUIECKUX OOBEKTOB € TIOMOIIBIO
MaTeMaTHYECKOro anmnapara BEKTOPHOH ajireOpsl U
AHAIIMTUYECKON T€OMETPHUH, UCIIOJIb3YsI KOOPAUHATHBIN
METOJ

DK3aMEH,
nomarraee 3aganue Nel.

3HaeT MeToibl perieHus TuddepeHIMaIbHbIX YpaBHEHUI ¢
pa3aeNoIMMU TEPEMEHHBIMU, OJJHOPOIHBIX, IMHEHHBIX
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 METOJJOM BapUally IPOU3BOJIbHBIX
IIOCTOSIHHBIX, METOJIOM HEOIPEAEeIEHHBIX KOAPPULINEHTOB

3,4

9K3aMeEH,
KOHTpOJbHast paboTta Ne2,
nomarnrgee 3agague Ne3

3HaeT OCHOBHbIE 3aKOHOMEPHOCTH M COOTHOILICHUS,
MPUHITUITBEI TEOPUH BEPOSITHOCTEN U MATEMATUYECKON
CTaTUCTUKH, OCHOBHBIE TEOPEMbI TEOPHH BEPOSITHOCTEH,
3aKOHBI PacCIpeIelIeHUs TUCKPETHBIX U HEMPEPBIBHBIX
CIIydailHbIX BEJTMYMH, 3aKOH OOJIBIINX YUCEII U €ro
MIpUMEHEHHE, IEHTPAJIbHYIO IIPEJICIbHYIO 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
CTaTHUCTUYECKON 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 3aA4aHusA ANA oueHMBaHUA (hopMUpPOBaHUA KOMMNETEHLUN

Tekywjuti KOHMposib
lNepeyeHb hopMm meKyu,e2o KOHMPOIIs:

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

KoHnTposabsHble paboThI
Kontponbhas padota Nel «Texauka muddepennnpoBanusi» (1 cemectp)

KonTponbnas pabora Ne2 «O6bikHOBEeHHbIE MU depeHIInaTbHble 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) «HeonpeneneHHbIN HHTETpaD»

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) Jlexar nmu Touku A(1,2,-1), B(0,1,5), C(-1,2,1) u D(2,1,3) B 01HO# TUTOCKOCTH?

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) npoBeaeHa npsamas. Onpenenntb TOUKK
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

Oo0Opa3zern KOHTPOJbHBIX 3aJaHUIl KOMIIBIOTEPHOTO IIpakTukyMa No2 (2 cemectp), ouHas dopMma

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 o61riee perieHue JHHEHHOTO HEOTHOPOAHOTO AU GEPEHITHATBHOTO YPaBHEHHSL.

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

Nel. Tlpu ogHOM 1uKiIe 0030pa pajnOJIOKAIIMOHHOM CTaHIUM, cieldiied 3a OOBEeKTOM, OOBEKT
oOHapyxuBaercsi ¢ BeposTHOCTBIO 0,8. Ilpnm oOHapyxkeHun oObekTa 0030p MHpeKpamaercs, Mpu 3TOM
NPOU3BOAUTCS He Oojiee Tpex LMKIOB o0030pa. JluckpeTHas ciydailHas BEJIMYMHA — YHCIO
MIPOU3BEICHHBIX IIUKJIOB 0030pa. HaiiTu: 3akoH pacnpeneneHust, YUCIOBbIE XapaKTEePUCTUKH, 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 MAKCUMAIILHOTO HanpshkeHust (Kr/ cM?):
3100 4000 3800 4100 3400

4200 3700 3900 3200 4100
3800 4200 3500 4000 3900



Haiitn AOBCPUTCIIBHBIC HHTCPBAJIBI JIsI CPCAHCTO 3HAYCHHA MAKCUMAJIBHOI'O HAMPsKCHUA C
HaJe)KHOCTBIO 0,95 U cpeqHEKBagpaTHYECKOr0 OTKIIOHEHUS OT CPEAHEr0 3HAYEeHUs ¢ HaexKHOCThIO 0,99.
[IpunsATH, 4yTO ONpeaensieMas BeIUUYMHA pacpeieieHa 0 HOPMaIbHOMY 3aKOHY.

O0pasell KOHTPOJbHBIX 33aHUI KOMIILIOTEPHBIX IIPakTUKYMOB Ne 6 (2 ceMectp), ouHag popma

Nel. JlaHHBIE OIBITa TpPHUBEICHBI B Tabiuie B Oe3pasmepHoM Bupae. llomaras, uro Xxwuy

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
napaienorpamMma). PasHocTe BEKTOPOB.

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

4. ba3uc Ha IIJIOCKOCTHU U B IIPOCTpaHCTBE (onpeneneHue). Pasnoxenue
BEKTOpa 110 0a3ucy Ha IIOCKOCTH.

5. PaznoxeHue BeKTOpa B IPOCTPAHCTBE IO NPSIMOYTOJILHOMY Oa3HcCy.

[Ipu3HaK KOJUIMHEAPHOCTU BEKTOPOB.

CkansipHoe Mpou3BeIeHNEe BEKTOPOB (onpezeneHue, GU3n4ecKuii CMbICI,

asreOpanyeckue 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 KOMIUIAHAPHOCTH 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'eomeTpuueckas uHTEpIpETALIUS.

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
(GyHKIMH, IMEIOUINX Tpeaen (C J0Ka3aTeNIbCTBOM OJJHON 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 GyHKIMHU U UX KiacCu(UKaIus.

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
HEeTpepBIBHOW (PYHKIIMH, HE UMEIOIIEH TPOU3BOJHON 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 Poiisi, reoMeTpruecKass HHTEPIPETALUA.

31.Teopema Jlarpanska, reomeTpuyecKkasi UHTEPIpPETALHSI.

32.0npenenenne pynkuun y - f(X), Bo3pacraromieit u yObiBaronieit

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 IpPU3HAK AKCTpeMyMa

bynkuun y £(X) (popMynupoBka).

35.0mpenenenue BBIMYKJIOCTH BBEpX M BHU3 rpaduka (GYHKIUU B
uHTepBasie. JlocTaTOUYHbIN 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 ¢pyHkiusa. Teopema 0 pa3HOCTH JABYX 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 onpeiesieHHOro 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 IPOU3BOIHOM MHTETpaa C IEPEMEHHBIM BEPXHUM IPEIETIOM
(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 pelleHNe ypaBHEHUs 1 -ro nmopska.

2Teopema Kommu o cCylecTBOBaHMM U €AMHCTBEHHOCTH pEIIECHUS 3aJadu
Komm pns ypaBHenust 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 yYacTHOE  pelleHus
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 pelIeHHiI JTUHEHMHOTO OJHOPOAHOTO U depeHInaTILHOTO
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 pelleHHe B cllydyae pa3iIMYHBIX JICMCTBUTENBHBIX KOpHEH
XapaKTepUCTUYECKOT'O YpaBHEHUS (C 10Ka3aTEIbCTBOM).

12 JluneitHoe ogHOpoaHOE MU depeHInaTbHOe ypaBHEHHE 2-TO MOPsIKa C
MOCTOSIHHBIMU Kod(durenTamMu. OyHIaMeHTalbHas CUCTEMa peleHu U
ofmiee pemieHHe B Clydae KpaTHBIX  JIGMCTBUTENBHBIX  KOpHEH
XapaKTepUCTUYECKOT'O YPaBHEHUS (C 10Ka3aTEIbCTBOM).

13 JluneitHoe ogHOpOAHOE qU(depeHInaTbHOE YypaBHEHHE 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
MOpsJIKA. Meron ~ BapuanMd — TPOU3BOJIBHBIX  MOCTOSIHHBIX  (C
JI0OKa3aTeJIbCTBOM).

Teopus
BEPOSITHOCTEN
3JIEMEHTHI
MaTeMaTHYECKOM
CTaTUCTUKH

u

15. [eiicTBus Hax coOBITHAMU. ANreOpa 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 coOwiTuii. @opmyina morHOH BeposTHOCTH. Dopmyrna
baiteca.

21. Cxema He3aBUCUMBIX HcnbITaHui beprymm. @opmyna beprymmm.

22. JluckpeTHbIE ciy4aiiHble BeMWYUHBL. Psin pacnpeneneHus. DyHKIHS
pacnpeneneHusi JUCKPETHOM CllydallHOW BEJIMYUHBI, CBOMCTBA.

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

24. BuHOMHMHAJIBHOE pacIpeesieHHe AUCKPETHOM CIydailHOW BETUYMHBI H
YHCIIOBBIE XapaKTEPUCTUKH.

25. Pacnpenenenme IlyaccoHa MAMCKPETHOHW CIy4ailHOW BENIWYUHBI |
YHCIIOBBIE XaPAKTEPUCTUKH.

26. HemnpepsiBHBIC C1y4yaiiHbIe BeTMYUHBI. OYHKIMSA 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 pacipe/iesieH s, YUCIOBbIE XapaKTEePUCTUKH.

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
OTKJIOHEHUS] HOPMAJIBHO paclpe/IelIeHHON CllydaifHON BEJIMYHUHBI OT
MaTeMaTH4ecKoro oxxuaanus. IIpaBuio Tpex curm.

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

33.  Ilpenmer maTeMaTH4ecKO CTaTUCTUKU. ['eHepanbHas COBOKYMHOCTh U
BbIOOpKa. CTaTUCTHUECKUM psill, SMOUpUYecKast (YHKIUS pacrpeaeieHus,
TUCTOIPaMMa.

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

3.  HHrepBanbHBIE OLEHKHM HEU3BECTHBIX IapaMeTpoOB, JIOBEPUTEIbHAsS
BEPOSITHOCTD.

Metoa HauMEHbIITNX 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.

Kpurepusimu onieHHBaHUS JOCTUKEHUS [TOKA3ATEICH SABIISIIOTCS:

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 HAa MPOBEPOYHBIE BOIIPOCHI
[IpaBHJIBHOCTH OTBETOB HA BOIIPOCHI
YETKOCTP M3JI0KEHUS M MHTEPIIPETANN 3HAHUI
HaBbiky BbIOOpa METOIMK BBITIOJIHEHUS 3aJJaHUM
HaBbixu HaBbIky BBINOJIHEHNS 3aaHUI PA3JIMYHOMN CIIOKHOCTH
Ha4yaJbHOTO Hasbiku camonposepku. KauecTBo cpopMupoBaHHBIX HABBIKOB
YPOBHSA HaBpIkn aHanu3a pe3yapTaToOB BBIIIOJIHEHUS 33JaHUM, PEIICHUS 3a1a4
HaBbiky npencraBiieHNs pe3y/bTaTOB PEIICHUS 3a1a4

OHGHKa BBICTABJIACTCA MMPENOAaBaTCJICM MHTEIPAJIbHO 110 BCEM IOKA3aTCIAM U KPUTCPHUAM

OLICHUBaHUsI.

Hwxe npuBeneHbl

MpaBuIIa

OLICHMWBAaHUA «3HaHUD.

olleHUBaHUsI (OPMUPOBAHMSI KOMIIETEHIUH IO MOKA3aTeto

YpoBeHb OCBOCHHS U OIIEHKA

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 HU3JIaraeT 3HAHM,
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 Kypcogotl pabomwl (npoekma)

-He npoBoutcs




Caelennsi 0 nepeyTrBep KIeHUU MPOrPaMMbl HA OYepeaHOH Y4eOHbIi ro/l M perucTpanumn
M3MEeHeHNH

VueOHbIit Pemenne BreceHnnbpie n3MeHEHU ITonnucek 3aB.
roj kadenpsl kadenpoit
(Ne mpoToxoa,
JiaTa)




PaGouas nporpamma aHcHHIHHEE «MaTEMATHKA) COCTABICHA B COOTBETCTRI C TpeGOBAHUAMHK
®I'OC BO no HanpasieHuio noarotosku 35.03.06 ATPOHHKEHEDHS, YTBEPKICHHOTO 1IPHKAZOM

Mumncrepetsa oGpazosanus u Hayku Poccuifckoii ®enepaumn o1 «23» asrycra 2017 . Ne 813

ITporpammy cocrasui:

A . -7
Carosa Mapem Caunosua, crapmmii npenojasares % 3 Jﬁ

(@.H.O., donxcnocms, noonuce)

Ilporpamma onoGpena Ha 3acenanun Kadepbi «Maremarikay

npotokon Ne 9 or«24» wmas 2022 rona

3as. kadeapoit /7 ‘_\ / npodeccop Tankues U.A

J/ (noonués) (OHO.)

Ilporpamma corsiacoana ¢ 3aBeayIOLIMM BBITYCKAOIEH kadenpr

«MCX» ~:é-‘25{/?7{7/ Aymesbiv M.X,

( waumenosanue xageops) % /‘ (noonucs, @.H.0.)

[Tporpamma 0106peHa YueGHO-METOIHICCKHM COBETOM ArpowxeHepHoro daxyisTeTa
npotoxon Ne _3_ ot «24» urons 2022 rosa

Ilpencenarens YaebHo-MeToM eCKOrO COBETA taxysipreta : !/ _Xamary:brosa M.A,
(noonucy) (@ .0,

ITporpamma pacemoTpena Ha 3acenannn Y4eGHO-METOHIECKOrO COBETA YHHBEpPCHTETa

nporokon Ne _10_ ot «29» mons 2022 rosa

i Xamery:isros 111B.
(@.HO)

[lpeacenarens YueGuo-meTomuyeckoro cosera baxyssreTa
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