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1.1IEJIA ¥ 3AJTAYY TUCHUTLJINHBI

1.1. eau AUCUUIIHHBI

Henp  w3ydeHUs  NUCHUIUIMHBI.  BOCIHTaHUE  JIOCTATOYHO  BBICOKOM
MaTEMaTHIECKON KYJbTYPBI, MIPUBUTHE HaBELIKOB COBPEMEHHBIX BUJIOB
MaTEMAaTUYECKOI'0  MBIIUICHUS, MCIOJL30BAaHHE MaTEMaTHYECKHX METOJOB B
NPaKTUUYECKON  JIEATEIIbHOCTH, pPa3BUTHE CHOCOOHOCTEM K  JIOTHYECKOMY U
AITOPUTMUYECKOMY MBIIUICHUIO. M3ydeHue AUCHUILIMHBI JOJDKHO CIIOCOOCTBOBATH
(hOpPMHUPOBAHUIO Y CTYJICHTOB OCHOB HAyYHOT'O MBIIUICHHS, B TOM YHCJIS: IIOHUMAHHUIO
IpaHUI] MPUMEHUMOCTH MAaTeMaTUYECKUX IOHATHH W TEOpHil; YMEHUIO OIICHUBATh
CTENeHb JIOCTOBEPHOCTH PE3yJIbTAaTOB TEOPETUUECKUX M  IKCIEPUMEHTAIbHBIX
UCCJIEIOBAHUN; YMEHHUIO IJIAHUPOBATh MAaTEeMaTUYECKUM SKCIIEPUMEHT U 00pabdaThIiBaTh
€ro pe3yJbTaThl C UCIIOJIb30BaHUEM COBPEMEHHBIX METOIOB.

1.2. 3agaum ocBOeHMS TUCHUILINHBI
JlaTh sicHO€ MOHMMaHUE HEOOXOJIMMOCTH MaTeMaTHYECKOro oOpa3oBaHUs B 00-

el MOATOTOBKE MHXKEHEPA; HAYYUTh YMEHHUIO JOTMYECKH MBICIUTbH, ONEPUPOBATH C
a0CTpaKTHBIMU OOBEKTaMH U OBITh KOPPEKTHBIM B YIOTPEOJIEHUN MaTEMaTHYE€CKUX T10-
HSITUH, CHMBOJIOB JUIsl BBIPAKEHUS KOJMYECTBEHHBIX M KAue€CTBEHHBIX OTHOILIEHU;
JaTh JOCTATOYHYIO OOIIHOCTh MAaTEMAaTHUECKUX MOHSATHI U KOHCTPYKIUH, oOecredu-
BAIOIIYIO IIMPOKUH CHEKTP UX NPUMEHUMOCTH, PA3yMHYIO TOYHOCTH (POPMYIHPOBOK
MaTeMaTUYECKUX CBOWCTB M3Y4Ya€MbIX OOBEKTOB, JIOTHUECKYIO CTPOTOCTh M3JIO0KEHUS
MaTEMaTUKH, OMUPAIONIYIOCS Ha aJe€KBaTHBIM COBPEMEHHBI MaTeMaTHYECKUH S3bIK;
HAYyYUTh YMEHUIO HCIOJIb30BaTh OCHOBHBIE NMOHATHS M METOJbl JIMHEHHON anreOpsl,
AHAJIMTHUYECKOW F€OMETPUN, MATEMAaTUYECKOTO aHAIU3A.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Jucnuniauaa «MaremaTnka» OTHOCHUTCS K JUCIHHMIIMHAM 00s3aTelIbHOM YacTH
6moka b1 yueOHoro miana.

3. IEPEYEHD IIJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUSA
MO ANCHUIIJIMHE

[Ipomecc n3ydeHus] AUCIUIUIMHBI «MaTeMaTHKay HampaBlieH Ha (OPMUPOBAHUE
CIEAYIOIMNX KOMIETEHIINN:

VYK-1 — Cnoco0OeH ocymecTBIsATh MOUCK, KPUTUUECCKUN aHATU3 U CUHTE3 UH(OP-
MaIuu, IPUMEHATh CUCTEMHBIN ITOIXO/T IS PEIICHHSI IIOCTABJICHHBIX 3a/1a4.

OIIK-8 — CniocobeH yuacTBOBaTh B pa3padboTke 000OIIEHHBIX BAPUAHTOB pellie-
HUS TIPOOJIEM, CBA3aHHBIX C MATUHOCTPOUTEIBHBIMU MPOU3BOJCTBAMHU, BHIOOPE OMNTH-
MaJbHBIX BAPUAHTOB MPOTHO3UPYEMBIX MMOCIEACTBUI PEIICHUSI HA OCHOBE UX aHAJIH3a.



Komnerennus Pe3yabTaThl 00yUeHUsA, XapaKTepUu3yloiime
c(hopMHPOBAHHOCTH KOMIIETEHITHH

YK-1 3HaeT KaK MPUMEHSATh OCHOBBI €CTCCTBEHHBIX HAYK JJIS pe-
IIeHUs 3a7a4 MPodEeCCHOHATBHOM e TEILHOCTH.

YMeeT HaxXoauTh W aHAJU3MPOBaATh MHGOPMAIIUIO, HEOOXO-
JUMYIO JIJIS pEIISHUS ITOCTABICHHOM 3aJ1auH.

YMeeT paccMaTpuBaTh pa3iIMYHbIC BapUAHTHI PEIICHHS 3a-
JlauM, OIICHUBAs X JTOCTOMHCTBA U HEJOCTATKH.

Brangeer cmocobamu OIEHMBATH W OMPENETATh IMpaKTHYe-
CKHE TTOCJIC/ICTBHSI PENICHUH TTOCTABJICHHBIX 3a]1a4.

OIIK-8 3HaeT OCOOCHHOCTHM MOJETUPOBAHUS M MaTeMaTH4eCKOro
aHaiM3a paboYMX TPOIECCOB, CBA3AHHBIX C MAITUHOCTPOU-
TEJBLHBIM ITPOU3BOJICTBOM.

YMeeT NpuMeHATh MaTeMaTHUUYEeCKHUE METOJbI IS pelIeHUs
MPakTHYECKUX  3aJad B 00JacTH  KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOr0  O00CCIeUeHUs] MAIIMHOCTPOUTEIbHBIX
IIPOM3BO/ICTB.

Brnaneer 0a30BBEIMU 3HAHUSIMHM B 00JAaCTH JTUHECHHOM anreo-
pBI, AaHATUTUYECKON T€OMETPUH, MATEMATHYECKOTO aHaIN3a
JUTSI aHAJTM3a M pelIeHUs Mpo0jIeM, CBA3aHHBIX C Mpodeccu-
OHAJIbHOH JIESITEILHOCTBIO.

4. OFBEM JMCLUATLIMHBI (MOYJIS)

OO6mast Tpyn0eMKOCTh TUCHUIUIMHBI «Matematuka» coctaBisier 10 3a4eTHBIX
€UHULL.

Pacnpenenenuie TpyJ0€eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHITUN

Ounas ¢popma 00yueHust

Bun ydueOHol paboTh Bcero CemecTpsl
JacoB 1 2 |3

AyauTopHbIe 3aHATHS (BCEro) 162 54 54 54
B Tom uncie:
Jlexmuu 54 18 18 18
ITpakTnueckue 3ausatus (113) 108 36 36 36
JlabopaTopusbie pabotsl (JIP) - - -
CamocrosiTeibHasi padoTa 126 90 18 18

KypcoBoli npoekT - - -

KonTponbHas pabota - - -

Bun mpoMexxyTOUHOM aTTecTalnu — 3a4eT C 72 + 36 36
OIICHKOM, DK3aMEH
OO6m1ast TPy 10€MKOCTh qac 360 144 | 108 | 108

3ad4. eI. 10 4 3 3




3aounasi gopma o0yueHus

Bun yueOHoM paOoThI Bcero CemecTpsl
4acoB 1 2 3
AyauTopHbIe 3aHATHS (BCEro) 30 10 10 10

B Tom unce:

Jlekuyu 12 4 4 4

(o]
(o]

ITpakTudeckue 3ansatus (I13) 18 6

JIabopatopubie paboTs! (JIP) - - - -

CamocTosiTeibHasA padoTa 308 130 89 89

KypcoBoit nmpoekr - - - -

KoHnTtponbHas pabora -

Bua npoMexxyTo4HOM aTTecTanuu — 3a4eT ¢ 22 4 9 9
OIICHKOM, DK3aMEH 0 K3 | K3

OO6mast Tpy10€MKOCTb gac 360 144 | 108 | 108

3ad4. eI. 10 4 3 3

5. COAEP) KAHUME JUCHUIIJIMHBI (MOJYJIS)
5.1. Coaeprxkanue pa3ie/ioB IMCHUILVIMHBI M pacnpeaejeHne TPYA0eMKOCTH
10 BH/AaM 3aHATHH
o4yHasi popma 00yueHust

No HanmeHoBaHue TeMbI Cogepixanue pasjena Jlexny [Mpak | JlaoO. CPC Bcee
n/n 3aH. 3aH. ro,

qac
1 Jluneitnas anrebpa Marpuisl, onepauu Hag Marpuuamu. Onpenenu-

TEJI BTOPOTO M TPETHEro MOPSAAKOB, X CBOMCTBA.
Cucremsr ypasHenuil. IIpasuno Kpamepa. O6par-
Hasg MaTpuna. MaTpHYHBIA CHOCOO penIeHus CH- 4 8 - 20 32
CTeM JIMHEHHBIX anreOpandeckux ypaBHEeHHH. Pe-
IICHWE CHUCTEM JIMHEHHBIX anreOpanveckux ypas-
HeHui MeToaoM ["aycca.

2 Bekropnas anrebpa BexTtopsl, npocrelinye onepanun Hajl BEKTOPAMH.
JIuneitnas 3aBuUCHUMOCTH BeKTOpoB. basuc. Pasino-
JKEeHHE BeKTopa 1o 6aszucy. CkalsipHOe, BEKTOPHOE 4 6 - 10 20
U CMEIIaHHOE MPOU3BEICHUE BEKTOPOB U MX CBOMA-

CTBa.
3 AmnamuTtnyeckas — reo- | OOmee ypaBHEHHE TIOCKOCTH C 3aJJaHHOW HOpMa-
MeTpHs JIBIO, IPOXOJAIIEH Yepe3 JaHHYIO TOUKY, Yyepe3 TpU

3aJlaHHbIE TOUYKH. Y CIIOBHS MapajuleIbHOCTH, Mep-
MNEeHIUKYJSIPHOCTH IUIOCKOCTEH, Yroll MEXIy HHMHU.
IIpsamas B mpocTpancTBe. B3aumHoe pacnonoxe-
HUE TPSAMON M IUIOCKOCTU. YpaBHEHUE MpPsMOii
JUHUYU Ha miockocty. IlonspHas cuctema xoopau-
HaT. KpuBble BTOpOro mopsiika: 3JuIdIC, THIepOo-
nma, mapaboma. IlpuBeneHume oOmUX ypaBHEHUH
BTOPOT0 MOpsiAKa K KAHOHUYECKOMY BUY.

4 Tlpemen wm nenpepsB- | Oynkimsa. CrocoOs! 3ananus GyHKINH. OCHOBHBIE
HOCTB (pyHKIVH anemeHTapHele ¢yHkumu. Ilpenen ¢yHkiuu, ero
cBoiictBa. HenpepreiBHocTh (QyHKIMH. OnHOCTO-
ponHue npezensl. Kinaccudukanus Todex paspbisa.
CBoiictBa HemnpephIBHBIX (GyHKuuid. I[lepBbiii u
BTOpOIl 3ameuarenbHble mnpeaensl. [lpocreiimue
THUITBI HEOTIPEAEIEHHOCTEH U CIIOCOOBI X PACKPBI-
Tus. beckoHeuHo Gonbmme M OSCKOHEYHO Mallble
BEJINYHMHBI U UX cBOMcTBa. CpaBHEHHE OECKOHETHO
MaJIbIX BEJIMYMH.

4




TlpousBongnas u aud-
¢depeniman. Hccnemo-
BaHHE (QYHKLIUH

IMpounsBonHas, ee reoMeTpuiyecKuil U Qu3MUecKuii
cmbici. OcHoBHbIe npaBwia AuddepeHInpoBaHus.
Tabmuma mnpousBonubiX. uddepenunponanue
CIOXHBIX (QyHKIMA. [Ipon3BogHas HESIBHOW W Ta-
pameTrpuiecku 3aganHoW (pyHKumu. [IponsBomHbIE
BBICIINX TOpsnkoB. Juddepeniuan u ero cBoii-
crBa. ['eomerpuueckuii cmbicn guddepeHmana.
Judpdepennmansl  Boicnx mopsakos. [IpaBuio
Jlonurans. Bospactanue u yObIBaHHE (QYHKIMH.
DKCTpeMyMbl. BBIMYKJIOCTh ¥ BOTHYTOCTb Tpaduka
¢ysxuuu. AcuMnToTsl. O01Ias cxema MoCTPOCHUs
rpadpuka ¢ynkmuu. opmymna Teiinopa. Pazmoxe-
HUe GyHKIWiA o popmyine Teitmopa.

20

32

Heonpenenennstit  un-
Terpan

ITepBooOpa3Hast M HEOIPEACNICHHBIII HWHTErpail.
CBoiicTBa HeompeneIeHHOro MHTerpana. Tabmmia
HHTETpasioB. 3aMeHa MEepeMEeHHOI B HEOolpe/esIcH-
HOM HHTerpane. VIHTerpupoBaHHe IO 4YacTsIM B
HEOMpeAeICHHOM HHTerpaie. Anredpa MHOrouie-
HoB. Parmonansubie npobu. Ilpocreiimme panumo-
HaJbHBIC JpOOM M WX WHTErpupoBaHue. VHTerpn-
pOBaHME palHOHANBHBIX Apobei. Mertox Heompe-
IeNeHHBIX  KodgduiuentoB. VIHTerpupoBanne
TPUTOHOMETPHYECKHUX BBIpaKeHUH. MHTerpuposa-
HHE UPPALMOHAIBHBIX BBIPAXKCHUH.

16

32

OmnpeneneHHblil  UHTE-
Tpaj ¥ ero MpUIoKEeHHs

OnpeneneHHblil UHTETpal U ero cBoicTBa. VHTe-
rpaJl ¢ IEPEeMEHHBIM BEPXHUM Tpeaenom. Dopmyma
Herotona-JleitOnuma. 3amMeHa iepeMeHHON U WHTe-
TPUPOBAHKE TI0 YACTSM B OIMpPEACICHHOM HHTETpa-
ne. [IpunoxxeHust onpeesieHHoro uHrerpaiga. Bol-
YUCIICHUE IUIOMAAN TUIOCKOW (UTYpHI B JIEKapTO-
BBIX U MOJIAPHBIX KOOpAMHATaX. Beluucienue mim-
Hbl Oyrd. BerymcieHHe oOBEMOB TEJ BpallCHUS.
Brluncnenue miomaay NOBEPXHOCTH C MOMOIIBIO
ompeNeNIeHHOro nHTerpana. HecoGcTBeHHbIE HHTE-
Tpabl IEPBOTO U BTOPOTO poJia.

16

q)yHKIII/H/I HCCKOJIBKHUX
TMEPEMEHHBIX

OyHKIUS HECKOJNBKHX NepeMeHHBIX. [Ipemen u
HETIPEePBIBHOCTE (YHKIMU JBYX  II€PEMEHHBIX.
YacTHBle TIPOM3BOJHBIE, WX T'€OMETPUYECKHI
cmbict. Juddepennpan GyHKIMU OBYX HEepeMeH-
HBIX, €TI0 l"eOMeT“pI/I'-[eCKI/Iﬁ cMbica. YacTHele npo-
n3BOAHBIE U U (EpPEeHINaTbl BEICIINX MOPSIKOB.
[IpomsBogHas mo HampaBiieHHIO, rpagueHT. CBoOM-
CTBa TpaAneHTa. DKCTpeMyM (YHKIUH IBYX TIepe-
MeHHBIX. HanMenbllee u HamOoibliee 3HauCHHUE
(YHKIIMHU B 3aMKHYTOH 00JIacTH.

16

KommiekcHble uynciia

AnreOpandeckass ¥ TpPUTOHOMETpHUecKas (opma
KOMIIIEKCHOTO uHcna. JIeWcTBusl Haj KOMILIEKC-
HeiMU  uncnamu. Dopmynsl  Oitnepa. DyHkims
KOMIIIEKCHOro nepemenHoro. Ilpoussoanas QyHk-
IIMH KOMIUIEKCHOTO TIEPEMEHHOTO.

10

JuddepennmanpHbre
YpaBHEHHUS

OObIkHOBeHHBIE (D (epeHIHaNbHbIe yPABHEHUS
nepsoro mnopsjka. 3anada Komu. VYpaBHeHus c
pa3lensfomuMu  TepeMeHHbBIMH.  OJHOpOIHBIE
ypaBHEeHHUs IepBoro mnopsaka JIuHeliHble ypaBHe-
HHUS TIEPBOTO MOpsAKa. YpaBHeHHs bepHymm..
Juddepennmanpapie ypaBHEHHS BBICIIMX TOPSI-
KOB. YPaBHEHUs, AOIYCKAlOUIWe IOHIDKEHHE Io-
psnka. JInHelHbIE OJHOPOAHBIE YpaBHEHHS C IIO-
CTOSIHHBIMH KO3 dunnentamu. XapakTepucTHie-
cKoe ypaBHeHHe. JIMHelHbIe HEOIHOPOHBIE YpaB-
HEHUs C MOCTOSIHHBIMU KoddduumentamMu u mpa-
BOM 4YacCThIO CHENMAIBHOIO BHAA. Meron Bapua-
UM TIPOU3BOJIBHOM MOCTOSIHHOW. CHCTeMBI JH-
HeHHBIX IuddepeHInatbHEIX YPaBHEHHH € TOCTO-
SITHHBIMH K02 uImienTamu.

16

30

11

Psanpr.

Yucnossle psaabl. llpusHaku cxoaumocTu.
Crenennble psiabl. PaznoxeHue (yHkumii B
CTETIEHHBIE PAJIBL.

16




12

Teopus
crei

BEPOSITHO-

Kom6uHaTopuka. Anredpa ciydaifHbIX COObI-
Tuil. Knaccudeckoe M cTaTUCTHYECKOE Ompe-
JICTICHNE BEPOSTHOCTH. AKCHOMBI TEOPUH Be-
posiTHOCTER. Teopembl ClIOXKEHHs. Y CIIOBHAs
BEPOSITHOCTh. Teopembl yMHOxeHUs. Dopmy-
Jla TIOJHOM BeposiTHOCTH. @opMya TMIOTES.
®opmyna bepuymnu. JlokanbHas UM UHTe-
rpansHas TeopeMsl Jlamnaca. J[UCKpeTHBIE U
HeNpepbIBHbIE Cly4aiiHble BeauuuHbl. DyHK-
IIUsI pacTpesieNieHns], U ee cBoicTBa. buHommu-
anpHOe pacrpezeneHue. IImoTHOCTE pactmpe-
JIeJIEHHs, U €€ CBOMCTBA. YHCIOBBIE XapaKTe-
PHCTHKHM AMCKPETHBIX M HEMPEPHIBHBIX CITy-
yailHplx BenuuuH. HopmanbHOoe M moKasza-
TENbHOE paclpeesICHH L.

12

16

Htoro

54

108

126

288

3a04Has popma 00y4yeHHu

HaumMeHnoBaHue TeMBbI

ConepxaHue paszena

Jlexin

[Ipax
3aH.

JIab.
3aH.

CPC

Bcee
ro,
gac

Jluneiinas anreGpa

Marpunsl, onepanuu Hajx Marpunamu. Onpenenn-
TEJIM BTOPOTO M TPETHEro MOPSAKOB, UX CBOMCTBA.
Cuctemsl ypaBHeHud. [IpaBuno Kpamepa. Obpar-
Hasg MaTpuna. MaTpHYHBIA CHOCOO peUIeHHs CH-
CTeM JMHEHHBIX anredpanyeckux ypaBHEHUH. Pe-
HIEHWEe CHCTEM JIMHEHHBIX anreOpandecKHx ypas-
HeHuil meronom ["aycca.

25

27

Bekropnas anre6pa

Bekropsl, pocTelIie onepaii HaJl BEKTOPaMHU.
JIuneitnas 3aBucUMOCTh BekTOpoB. basuc. Pasino-
JKeHHe BekTopa 1o 0asucy. CkalaspHOE, BEKTOPHOE
U CMCIIIAaHHOE MPOU3BECHNE BEKTOPOB M UX CBOM-

CTBa.

20

22

AnanuTHdeckas
MeTpus

rco-

OO6miee ypaBHEHHE IUIOCKOCTH C 3aJaHHOI HOpMa-
JIbIO, IPOXOJIAILEH uepe3 JaHHYIO TOUKY, uepe3 TpU
3aJlaHHbIEe TOYKH. Y CIIOBHS MapaulebHOCTH, Tep-
NEHIUKYJISIPHOCTH TUIOCKOCTEH, IOl MEKIY HUMHU.
[Ipsmast B mpoctpancTBe. B3aumHoe pacmnonoxe-
HUE TPAMOM M IUIOCKOCTH. YpaBHEHHE MpPsMOMN
JIMHUM Ha IUTockocTy. [lomspHas cuctema Koopau-
Hat. KpuBble BTOpOTO MoOpsika: 3JUIHIC, Trnepoo-
nma, mapabona. IlpuBeneHwe oOIMX YypaBHEHHI
BTOPOTO MOPsiIKA K KAHOHUYECKOMY BUY.

25

27

Ilpenen u HenpepbiB-
HOCTH (PyHKIHUH

Oyuxkuust. CriocoOs! 3aganust GyHkuun. OCHOBHbBIE
aneMeHTapHble QyHKIuH. [Ipenen ¢yHKIuH, ero
cBoiicTBa. HempepsiBHOCTh (yHKIMH. OmHOCTO-
poHHHEe npenensl. Kiaccudukamus Touek pa3pbia.
CpolicTBa HemnpepsIBHBIX (yHKnuil. [lepBbrii u
BTOpOil 3ameuarenbHble mpeaensl. [lpocreiimue
THUITBl HEOTIPEIEIEHHOCTEH U CIIOCOOBI X PAaCKpPBI-
Tust. beckoHeuHo Oonblive ¥ OSCKOHEYHO Malible
BEJIMYUHBI U UX CBolcTBa. CpaBHEHHE OECKOHEYHO
MaJIBIX BEJTHYHH.

20

21

IlpousBognas u aud-
¢bepennuan. Hccnemo-
BaHNE (QYHKIUK

[IpomsBogHas, ee reomeTpudeckuii U Gpuandeckuit
cmbict. OcHOBHBIE NpaBHiIa AuQQepeHnInpoBaHNsI.
Tabmua mnpowsBomHbX. JuddepeHunpoBanue
CIOXHBIX (GyHKIMA. [Ipon3BOHAS HESBHOW W Ta-
paMeTpHdeck 3amaHHOl QyHknuH. [IponsBoxHbIe
BBICIIUX MOpsakoB. Juddepenipan u ero cBoid-
ctBa. l'eomerpuueckuii cmbicn aud¢epeHnnana.
Juddepennuansl BeICIINX TOpsAAKOB. [IpaBuio
Jlonmurans. Bo3pacranme u yObpiBaHHE (YHKIIUH.
DKCTpeMyMBI. BBITyKJIOCTE M BOTHYTOCTH Tpaduka
¢ynkmmu. AcumnToTsl. OOmIas cxema MOCTPOCHHS
rpaduka dynkiun. Gopmyna Teiinopa. Pasnoxe-

Hue ¢dyHkimi o gpopmyne Teiinopa.

40

43

6




Heonpenenennstit  un-
Terpain

Heonpenesnenupiii wHTErpan, ero cpoiicta. Ta0-
JIMIAa MHTErpajoB. 3aMeHa MEepPeMEHHOH B Heompe-
JIeIeHHOM uHTerpaie. MHTerpupoBanue Mo yacTsM.
[pocreiimue panroHanbHBIE POOU U WX HHTETPHU-
poBanue. IHTerpupoBaHue palOHATBHBIX JPOOCH.
Merox HeompeneneHHbIX Kod(hduiueHTos. Mure-
TPUPOBAHUE TPUTOHOMETPUYECKHX  BBIPAXKEHHIA.
VHTerpupoBaHye HPPalMOHAIBHBIX BBIP2KESHHH.

40

44

OmnpeneneHHbll  UHTe-
Tpaj ¥ ero MpUIoKeHHs

OnpeneneHHblil UHTETpal U ero cBoicTBa. VHTe-
rpaJl ¢ IEPEeMEHHBIM BEPXHUM Tpenenom. Dopmyia
Herotona-JleitOnnma. 3amMeHa iepeMeHHON U WHTe-
TPUPOBAHKE TI0 YACTSM B OIMpPEACICHHOM HHTETpa-
ne. IlpunokeHus: OMpeneNeHHOT0 UHTerpaa. Bel-
YUCIICHUE IUIOMAAN TUIOCKOW (UTYpHI B JIEKapTO-
BBIX U IMOJIAPHBIX KOOpAMHATaX. Beluucienue -
Hbl Oyrd. BerymcieHHe oOBEMOB TEJ BpallCHUS.
Boluncienue miomaay moBepXHOCTH C TMTOMOIIBIO
ompeNieNIeHHOro nHTerpana. HecoGcTBeHHbIE HHTE-
rpaJibl IEPBOTO M BTOPOTO POAA.

25

28

q)yHKHI/II/I HCCKOJIBKHUX
TMEPEMEHHBIX

@OyHKIMS HECKOJBKUX IIEPeMEHHbIX. YacTHBIC
MPOU3BOJIHBIE, X TEOMETPHUYECKUH cMbIca. [ud-
(eperIman QyHKIMU ABYX IEPEMEHHBIX, €ro Ieo-
MeTpUYecKHi cMbICi. YacTHBIE MPOU3BOJHBIC H
nmuddepennmansl BeicnX MopsiakoB. [IpowsBoa-
Hasl 110 HalpaBJeHHUIo, rpagueHT. CBolcTBa rpaau-
eHTa. DKcTpeMyM (yHKIHH IBYX IE€PEMEHHBIX.
HaumeHnsiiee u Haubouibliee 3HaYCHUE QYHKINH B
3aMKHYTOH 00J1acTH.
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KommiekcHbie uncia

AnreOpandeckass M TpHUTOHOMETpHYecKas (opma
KOMILIEKCHOr0 uucina. JlelcTBUs HaJ KOMILIEKC-
HpIMH uuciaamu. Dopmynsl Oitnepa. DyHKuus
KOMIUIEKCHOTO nepeMeHHoro. [IpousBoaHas QyHK-
I[Y KOMIUIEKCHOTO TIEPEMEHHOTO.
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JuddepennmanpHere
ypaBHEHHS

OObIkHOBeHHBIE ] depeHIaIbHbIe  YpaBHEHUS
MEepPBOTO TMOPSIKA. YPaBHEHHS C pa3eSIONHMH
nepeMeHHBIMH. OJTHOPOAHBIE YpaBHEHHS IEPBOTO
nopsiaka. JInHelHbIe ypaBHEHUS IEPBOTO IOPSIIKA.
Vpasuenus: bepuyiu. Juddepenimansabie ypas-
HEHHs BBICHIMX IOPSIKOB. YpaBHEHHUs, AOMyCKa-
IOLMe MOHWXKEHHE Nopsiaka. JInHelHbIe OAHOPOA-
HbIe YpaBHEHHUS C MOCTOSHHBIMH KO3 QUIHeHTa-
Mu. JluHelHbIe HEOJHOPOAHBIE YPAaBHEHUS C IIO-
CTOSIHHBIMH KO3()()MIMEHTaMH W TIPaBOH YacThIO
CHeIMaNbHOTO BHUJA. MeToJ Bapuanuu Hpou3-
BOJIBHOH MOCTOSIHHOM. CHCTEMBI JIMHEHHBIX AnQ-
(hepeHIaNbHBIX YPaBHEHUH C IOCTOSHHBIMH KO-
s dunmenramu.
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Paner.

UYucnoBble psanpl. [lpu3sHakM CXOIMMOCTH.
Crenennble pansl. PasmoskeHwe (QyHKIUH B
CTEHCHHBIE PSIJIBL.

20

22

12

Teopus
creit

BEPOSATHO-

Kombunatopuka. Anredpa cirydailHBIX COOBI-
Tuid. Knaccuueckoe M CTaTUCTUYECKOE Ompe-
JIelIeHUue BEPOSITHOCTH. AKCHOMBI TEOPHH Be-
posiTHOCTER. Teopembl ClIOXKEHHS. Y CIIOBHAs
BEPOSITHOCTh. Teopembl yMHOxeHUs. Dopmy-
Jla TIONHOM BeposaTHOcTH. PopMyna THIOTE3.
®opmyna bepuymnu. JlokanbHas u uHTe-
rpanbHas TeopeMsl Jlammaca. J[UCKpeTHbIE U
HENpepbIBHBIE CIydaiiHble BeaMYUHbl. DyHK-
LUsl paclpesieNieHus], U ee cBoicTBa. buHomu-
anbHOE pacnpenenenue. [lnoTHOCTH pacmpe-
JIeJIeHHsl, U ee cBoicTBa. YHCIIOBBIE XapaKTe-
PHCTHKHM AWMCKPETHBIX M HEMPEPHIBHBIX CITy-
yailHblXx BenuuuH. HopmanbHOoe W moKasza-
TEJIPHOE paclpeieeHHs.
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5.2 IlepeveHb 1a00paTOPHBIX padoT
He npenycMoTpeHO yuyeOHBIM IIIaHOM

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

J1st 3a04HO# popMBbl 00yUeHUST yUeOHBIM IJIAHOM HE TIPEIYCMOTPEHO BBITIOJHE-
HUE KYPCOBBIX MPOEKTOB U KOHTPOJBHBIX PadoT.

7. OHEHOYHBIE MATEPHAJBI JUIS TPOBEJIEHWS TPOMEKY TOYHOM
ATTECTALIMM OBYYAIOLUXCS MO JUCUUILJIMHE (MOYJIIO)

7.1. Onucanue mokasarejied U KPUTEPHEB OLEHHMBAHUS KOMIIETEHIUI Ha
Pa3JIMYHbIX 3Tanax ux popmMupoBaHusl, ONMUCAHUE KA OLeHUBAHUS

7.1.1 DTan TeKyuero KOHTPoJst

Pe3ynbTarsl TEKYIIETO KOHTPOJISA 3HAHUN U MEKCECCUOHHOM aTTECTAllUU OLICHU-

BAIOTCS 10 CIEAYIOLIEN CUCTEME:
«aTTEeCTOBaHY;

«HE aTTECTOBAH.

Komnerennus

Pe3yabTaThl 00y4eHnus,,
XapakTepu3yluue
c¢()OPMHPOBAHHOCTH KOMIIe-
TeHIUH

Kpurepun
OLICHMBAHUA

ATTecTOBaH

He aTTecToBan

YK-1 3HaeT Kak TPHUMEHATH| AKXTHBHasg paboTa Ha mpaktude- |BrmonaeHnue pador B | HeBrimonHeHwe pa-
OCHOBBI ~ €CTECTBEHHBIX | CKHX 3aHATHSX, OTBET HA HE Me- | CpPOK, MPEIYCMOT- 60T B CpOK, Ipey-
HayK JUIS PelIeHHs 3a7ad| Hee [MOJOBUHBI 3aJJaHHBIX B IIPO- | PEHHBIA B pa00YNX | CMOTPEHHBIN B pado-
npodeccHoHaNbHOH  Jes- 1iecce OIpoca BOIPOCOB nporpammax YHX Mporpammax
TEJNLHOCTH. .

YMeer HaxomuTh W aHa-| PemieHue cTaHDApTHBIX NpakTH- |BemmomHenwe paboT B (HeBemomnenne  pa-
TM3upoBaTh  MH(OpMa- | YecKux 3amad. CPOK, MPEeAyCMOT- (00T B CpOK, Mpery-
U0, HEOOXOAUMYIO IS peHHBIII B pabodYuX |CMOTpEHHBIH B pabdo-
pellIeHHus TOCTaBICHHOU Iporpammax 4YUX IIporpaMmax
3a7a4i. YMeeT paccmar-
pyBaTh pasauYHbBIE BapH-
AHTBl PpEIIeHHs 3a/aywu,
OLICHMBAsT HX JIOCTOWH-
CTBa M HEJOCTAaTKH.
Bnaneer criocobamu | Pemenne mnpuknagHeix 3anad B |Boimonnenue pabot B |HeBbimonnenue — pa-
OILICHMBATh M ONPEAEIATH | KOHKPETHOH NpeAMETHONW o00Ia- |CpoK, MIPEeAycMOT- [0OT B CpOK, Npery-
MIPAaKTHYECKHE  TIOCNEeN- | CTH. peHHBIF B PabouMX |CMOTPEHHBIH B pado-
CTBHS PEIICHUH MOCTaB- MIporpamMmax YHX IIPOTrpamMmax
JICHHBIX 3371a4.

OIIK-8 3HaeT 0COOCHHOCTH MO-| AKTHBHas paboTa Ha mpakthye- |Boimonnenune pabot, |HeBbimonnenue —pa-
JEIUPOBAaHUS U MaTeMa- | CKUX 3aHATHAX MIPEAYCMOTPEHHBIX B [0OT, TNPELyCMOTPEH-

THYECKOTO aHajm3a pa-
00YMX TMPOIECCOB, CBS-
3aHHBIX C MAIIMHOCTPOU-
TCJIbHBIM IMpOU3BOI-
CTBOM.

pabodeii mporpamme

HBIX B paboueil mpo-
rpamme




YMeeT npuUMEHSATh Ma-
TEMATUYECKUE METOJIBI
JUIS PELICHHS IPAKTH-
YeCKHUX 3a7a4 B 001acTh
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO
obecrieueHuss MalluHO-
CTPOMTENBHBIX  IPOU3-
BOJICTB.

Pemenne craHmapTHBIX MpPaKTH-
YECKHUX 33124

Brimonnenue  pa-
oor, MPEIyCMOT-
PEHHBIX B paboueit
mporpamme

Hesbinonnenue
pabot, mpemycMoT-
peHHBIX B paboueit
porpamMmme

Brnaneer 0a30BBEIMH
3HaHWSIMEM B 00J1acT
JUHENHON anreOpsl,
aHAJTUTHYSCKON reo-

CTHN

METpPHH,

0eM,  CBSI3aHHBIX
npodeCCHOHATBHOM
JESATENBHOCTBIO.

Maremaruye-
CKOTO aHajIu3a AJs aHa-
JIU3a U pelIeHHus Mpo-

C

Pemenne npukiagHbIX 3amad B
KOHKPETHOU IpeIMEeTHOW o0a-

Beimonuenne  pa-
00T,  TpemxycMOT-
peHHBIX B pabouei

HeBrimonnenue
pabot, mpemycMoT-
PEHHBIX B paboueit

nporpamme

nporpaMme

7.1.2 JTan npoMeKYTOYHOT0 KOHTPOJISI 3HAHUI

PCSYJ'H)TaTI)I IMPOMCIKYTOYHOI'O KOHTPOJIA 3HAHUU OLICHUBAKOTCA B

MeCTpax i OYHOU (POPMBI 00YUEHUS IO CUCTEME:
«OTITYHO;
«XOPOIIIOY;
«YIOBJIETBOPUTEITHHOY;
«HEYIOBIETBOPUTEIILHOY

1 u BO 2 ce-

Komnerenuusi Pe3yabTaThl 00yue- Kpurepun OTtanyHo Xopomio Ynosa Heynosa
HHSI, XapaKTepU3yio- | OLeHHBAHUS
mue
copMHpPOBaAHHOCTH
KOMIIETCHIIMH

YVK-1 3raeT kak npuMe- |Pemrenue 3anaun pemens! [[Ipogemonctpu- ([Ipogemon- 3amaun He
HATh OCHOBBI €CTe- [[IPAKTHYECKUX |B IIOJIHOM 00B- |pOBAaH BEPHBIN CTPUPOBAH BEP- |pELLEHBI
CTBEHHBIX HAyK I [3a]ad. eMe U TIoJTy4e- |XOJ PeLICHMs, HO |HBIH XOJ pere-
pemeHus 3a1a4 mpo- HBI BEpHBIC OT- |HE TIOJIyYeH Bep- |HHsS B OOJIb-
(beccroHanbHON 1esi- BETHI. HBII OTBET B 3a-  |IIMHCTBE 3a/1a4
TENBHOCTH. Jadax.
YMmeer HaxoauTs WU |Pemienue 3anauu pemens! | [IpogeMoncTpu- IIponemon- 3amaun He
aHaJM3MPOBaTh  WH- [CTAHAAPTHBIX | B TIOJIHOM O00Bb- | pOBaH BEPHBIH | CTPHPOBaH Bep- peleHsl
(dopmanuo, HeoOXO- |IPaKTHYECKUX | eMe U Mojyye- XOJ] pellleHus] | HbII XOJ perie-
JUMYIO JJIsl pelICHUs |3a1a4 HBI BEPHBIE OT- | BCEX, HO HE MO- HUSL B 00JTB-
MOCTaBIEHHON 3aja- BETHI JIy4eH BEpHBIl | MIMHCTBE 3aJa4
gy. YMeeT paccmar- OTBET B 33/1a4ax
puBaTh  pa3IUYHbIC
BApUAHTBl PELUCHUS
3a/1a4y, OLEHUBas UX
JIOCTOMHCTBA U HEJO-
CTaTKH.
Brianeer cnocobamu |Pemenne 3amaun permensl | [IponemoncTpu- IIponemon- 3amauu He
OLICHMBAaTh M OIIpe- [IPUKJIAJHBIX | B IOJIHOM 00b- | pOBaH BEPHBIH | CTPUPOBaH Bep- peLieHbl
JIeNATh  IpaKkTude- [3a7ad B KOH- | €Me U MoJyde- XOJ] peIlleHus] | HbIH XOJ perie-
CKHE  MOCJEICTBHS |[KPETHOI HBI BEpHBIE OT- | BCeX, HO HE MO- HUS B 00JIb-
peleHui MOCTaB- [IPEIMETHON BETHI JIy4eH BEpHBIl | IIMHCTBE 3aJa4
JICHHBIX 3a7a4. obJslactu OTBET B 33jla4ax

OIIK-8 3HaeT 0COOCHHOCTH Tect Brinonnenue Brinonnenue Brinonnenue | B tecre me-
MOJENHUPOBAaHUS U TecTa Ha TECTa Ha TeCTa Ha Hee 70% npa-
MaTeMaTHIEeCKOTO 90- 100% 80- 90% 70- 80% BIJIBHBIX OT-
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aHanm3a pabouux BETOB
MIPOLIECCOB,  CBSA3aH-
HBIX C MAaIIMHOCTPO-
UTENBHBIM  IPOU3-
BOJICTBOM.
YMmeer npumensaTs | Pemenune 3anauu pere- IIponemon- IIponemon- 3amaun He
MaTeMaTH4ecKue CTaHmapT- HBI B TIOJJTHOM | CTPHPOBAaH Bep- CTPUpPOBaH pelieHs!
METOJBl Ul pelle- | HbIX Ipak- o0beMe n 1o- | HBIH X0 pertre- BEPHBII X071
HUSI TIPaKTUYECKUX | TUYECKHX Jy4eHbI Bep- | HHUA BCEX, HO HE peleHus B
3aja4d B o0Omactu | 3ama4y HBIE OTBETHI MIOJTyYeH Bep- OOJIBIINHCTBE
KOHCTPYKTOPCKO- HBII OTBET BO 3amaq
TEXHOJIOTUIECKOTO BCEX 3aJjauax
obecrieueHns  Ma-
IIMHOCTPOUTETb-
HBIX IIPOMU3BOJICTB.
Bnaneer 6a3osbimu | Pemenne 3amaun pere- IMponemon- [Iponemon- 3amaun He
3HaHUSAMH B O0JIa- | MPHUKJIAIHBIX | HBI B IIOJHOM | CTPHPOBAH Bep- CTPUpPOBaH pelieHs!
CTH JIMHEHHOW an- | 3aja4 B KOH- | oObeMe W 1o- | HbIil X0 pele- BEPHBIN X0/
reOpbl, aHaIUTH4Ye- | KPEeTHOMH Jy4eHbI Bep- | HHUA BCeX, HO HE pelieHus B
CKOIl  reoMeTpuu, | MpPeIMETHOM HBIE OTBETHI MIOJTyYeH Bep- OOJIBIINHCTBE
MaTeMaTU4eCKOro obnactu HBII OTBET BO 3a1a4
aHanM3a ISl aHaJIn- BCEX 3aJauax
32 W penieHus mpo-
O71eM, CBSA3aHHBIX C
podecCHOHANBHON
JEATEIbHOCTBIO.

7.2 llpumepHbIii IepeYeHb OLEHOYHBIX CPeACTB (TUIOBbIE KOHTPOJIbHBIE 3a-
AAHUS WJIM HHbIe MaTepUaJibl, HeOOXOAMMbIe ISl OUEHKH 3HAHMH, YMEHWI,
HABBIKOB U (MJIM) ONBITA AESATEJbHOCTH)

7.2.1 IlpumepHBbIil IepeYeHb 3aJaHU ISl OATOTOBKH K TECTHPOBAHUIO

TecroBoe 3aganue no teme «JIuHeiHasi aaredpa ¥ aHAJIMTHYECKAS] T€OMETPHU»

6 -2 1
1. lana matpunia A= 2 1 4 |. Torama cymma 3JIeMEHTOB, PaCIOJIOKEHHBIX Ha
-3 5 -2

[JIABHOM IMAarOHAJIM 3TOM MaTpPHIIbl, paBHA. ..

)5  2)-1;, 3)2 47

1 2 4 1
2. Boipaxkenne AB + 3A, rae A:[3 J u B :(2 5] PaBHO ...
23 11 11 17 17 11 23 17
1) ;2 ) ;4 :
17 23 23 11 23 11 17 11
2 -1 3
3. Onpenenurens (1 0 1| paBeH ...
2 5 1

)4  2)3; 3)5 42

1
4. OnpenenuTenb

aBeH 0, mpu a =...
3a—4‘p P
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1) 1, 2) 0; 3) 3; 4) -1.
5. CkonbKo penieHuii umeet cucremMa  2X—Yy+3z+1 =0,
X+7y—z+2=0
1) et pemenuii; 2) nBa;  3) MHOXEC¥BO?

6. Eciu (%, y,) — pelIeHUue CHCTEMbI TUHCHHBIX YPaBHCHHMA
2x+3y=-1

{ x-y=4
1) 0; 2) 1; 3) 2; 4) 3.

, TOTJ1a X, — Y, PaBHO...

7. Cucrema X+y—-z=0, AMEET PELICHHUS ...
2X—Yy+32=09,
—X+3y+z=38
1) (3;2;1); 2) MHO>KECTBO PEIIICHUH;

3) (21:3);  4)(1;23).
8. Paccrosinue mexy Toukamu A(5;2) u B(2;k ) paBHo 3, ipu k=...
1) 1, 2) 2; 3) 3; 4) 4.

9. JlnuHa BekTOopa c=3b—a, rae a={;4,-2}u b={-1,01}, paBHa ...

1) V/82;  2).57; 3)431; 4)23.

10. KonnuueapHs! 1 BekTopa ABu CD, ne A(2;-4;3), B(1;2;1), C(5;1;-2),
D(-1;0;-3)?
1) na; 2) Her.

12. Yron Mexy BeKTopamu a=1+j u b =—i —2]+2k paBeH:
1) 45°;  2) 60°; 3) 90°;  4) 135°.

13. Ipsmas mpoxoaut uepe3 Touku A(1;1) u B(2;-4). Torna ee yriaoBoii koddduimeHT
paBeH...
1)-5, 2)5; 3) 0; 4) 1.

14. HopmanbHbIN BEKTOP MIOCKOCTH X—3Y+5z2—1=0 UMEET KOOPJAUHATHI ...

1) (1;-1,0);  2)(3:15);  3)(1:-35);  4) (1.5:-1).

15. YpaBHeHue mpsmMoil, mepreHIuKyIIpHOM MIOCKOCTH X — 2y + 32 -2 =0 u
npoxosiiei yepe3 Touky A(4;8;-1) ...
Xx-1 y+3 z+5, Xx—4 y-8 z+1,

1) -2 2) ;
2 -3 1 -1 7 5
3)x—4:8—y:z+1; 4)x—1:y+2:z—3.

1 2 3 4 8 -1

11



16. Jlan tpeyronbauk ABC, A(1;1;3), B(2;-1;-4), C(-5;3;6). Ctopona AB onuchiBaeTcs
ypaBHEHUEM ...
1) x—1: y—2 _ z+5; 2) x—1: y—1= z—3;
3 4 6 3 2 1
x—l= y—l= z-3, 2) X—=2 _ y+1= z+4
-1 2 7 4 2 1
17. Dnaric OmUChIBACTCS YPAaBHCHHUEM ...
1) x2—3y? + x -4y +2 =0;
2) 2x% + y? —4y — 1 =0;
3)x2-2x+5y+1=0;
4)2x—-4y—-z-5=0.

3)

2 2

18. Ecam ypaBHEeHHE rUnIepOOIBI UMEET BU/T r —;/—5 =1, TO IJIMHA €€ AEUCTBUTEIbHOMN

II0JIyOCH paBHaA ...
1) 5; 2) 3; 3)9; 4) 25.

TecToBoe 3aganue no teMe «Teopus npeaes0B U NIPOU3BOAHBIEC
(GyHKIUM OXHON MEepeMeHHOW»

A
1. 3nauenue npenena im ————— PaBHO ...
x—0 9X7" —X° +2

1)0; 2)3: 3)% 4) .

sin 2 4x

2. 3”HayeHue npeaena  lim 5

x>0 2X

14, 2)8; 3)0; 4)w.

PaBHO ...

4 X
3. 3HaueHwue mpenena  |im (1+—) paBHO ...
X—>00 X

1)1, 2)o; 3) e%; 4)e* .

) X% +4x -5
4. 3nayeHue npeaenaa  im 5
x-1 X -1

1)3; 2)2; 3);4 4)5.

PaBHO ...

4
5. llpousBoanas GyHKIUU y = XT > +1 paBHa ...
X

3
1) x*-5; 2)x*-5hx; 3)x° +i; 4)x——i.
x 16 x?
6. [IponsBoaHas npousBeneHus xin (x3) paBHa ...
1. 3. : 3
1) In(x3)+—2, 2) |n(x3)+—3, 3) |n(x3)+3, 4) X+—.
X X X
2
7. IIpon3BOAHAS YaCTHOTO paBHa ...
x2 43
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4x3+6x_ 2x%2 +3

6x 6x
—; — 3) —— 4) ———.
) ) H 2
(x2+3)2 x?+3 (x2+3)2 X" +3
8. YrioBoii ko3 puuuent kacaTenbHol K pyHkmun  y =5x* —x+3 B Touke (1;2) pa-
BEH

1)

1)200 2)7; 3)79; 4)19.

TectoBoe 3aganue no teme « HeonpenesieHHbIH 1 onpeie/eHHbIH HHTErPAJIbI.
@OyHKIHMS HECKOJIbKHUX NepeMeHHbIX. KoMmiekcHbIe unciiay.

1. MHuoxecTBO nepBooOpa3HbIX PYHKIUN sin(4x +1) UMeeT BUA
1) cos(4x+1)+c; 2) —cos(4x+1)+c; 3) 4cos(dx+1)+c;

4) —%cos(4x+1)+c.

5x

2. MHOX€eCTBO NepBOOOpa3HbIX QyHKIUN MMEET BU] ...

1+ e

1) %In(1+e5x)+c; 2) |n(1+esx)+c; 3) —5|n(1+esx)+c; 4) 5|n(1+esx)+c.

3. Heonpenen€HHslii HHTErpal [xsin 5XdX  paBeH ...

1) —xcos5x +sin 5x+c¢; 2)—%0055x+%sin 5X+cC;

3) X 085X+ —sin 5x+ ¢ 4)5c055x—isin 5X+C.
5 25 5 25

COS2X
sin 2 2x

4. HeonpenenéHHbIA UHTETPAT I dx paBeH ...

1) - _1 +c; 2) 1 +c; 3) 1 +c; 4) 1 .
2sin 2x sin 2x 2sin 2x sin 2x
5. Haiitu nomans GUrypsl OrpaHMYEHHON JTHHUAMU y = X2 — 2X -3y = —X —1.
1) 4,5; 2) 4, 3) 3,5; 4) 2.

6. Haiitn 00beM Tena, 00pa3oBaHHOTO BpaimeHueM BOKpyT ocu OX GUrypsl, orpaHu-
YEHHOI KPUBBIMY . Y=- X?+2X u Yy = 0.

1) 4n/15; 2) m; 3).16w/15; 4) 2r.

+00

7. UccnemoBaTth CXOIMMOCTD Ie‘xdx
0

1) cxomutes k 0; 2) cxoaures k 1; 3) cxoautces K -1; 4) pacxoauTcs .

8. OyHKIHUA y = ii B Touke (2;4) umeer ...
x —_—
1) Mmakcumy™m; 2) MuHEMYM; 3) Bo3pacrtaer; 4) yObIBaerT.

X .
9. YactHas npou3BojHast GyHKIUU Z =tg— IO MEPEMEHHON Y paBHA ...
y

13



2

)2 2)-—"—;3)-— 4 L
cos’ = cos’ = y®cos® = cos® =
y y y y

10. I'paguent ckaasipHOro mojist U = x°y+3xy’ —4z° B Touke A(1;1;0) umeer Bux ...
1) i-2j+k; 2)5i+7j; 3)3i—-k; 4)5i+7j+k.
11. Moaynb KOMIIJIEKCHOTO YHCa Z = 1—+/3i PaBEH ...
1)3; 2)1; 3) 2; 4)4,

12. Ecnu z, =3+i; z,=1-2i, 10 4 PaBHO ...
ZZ

i 1.7i i 1
1) 1+g, 2) g+€, 3) 32', 4)5+|.

TecToBoe 3aganue no reMe «Jludppepennuanbubie ypaBHeHus. Paabp.

1. O6ee perenue ypapaenus xdy + ydx =0 umeer Buf ...
1) y=xc; 2)y=-x+c; 3) y="S; 4) y=x"+c.
X
2. YacTHOE pellieHne YpaBHEHHS Y + Y = X*, YIOBIECTBOPSIOIICE HAYAIbHBIM YCIOBHUAM

1
Yo =— OpH X, =1, UMeCT BU] ...
3 2

1) y=x+1; 2)y:XZ; 3)y:XZ+2; 4) y=x>.

3. O0iee perieHUE ypaBHCHHS Y = Y41 umeer Bu...
X

2
1) y=hlxg; 2)y=x+c; 3)y=xhixd; 4) yzx?+c.
4. O0uuM perieHueM ypaBHeHus y" +9y =0 sSBIsSETCS ...
1) ce®+ce™; 2) ccos3x+c,sin3x; 3) ¢, +c,e’; 4) e¥(c,cos3x+c, sin 3x).

5. O0uMii B 4aCTHOTO PEIICHHsI HEOJHOPOAHOTO YpaBHEHUS
y'=2y'+y=(4x+1e" ...

1) Ae*;  2) x*Ae*;  3) x*(Ax+B)e*; 4) x(Ax+B)e*.
X'==-3x+y

, MOJKET OBITh CBE/ICHA K
y'=x-3y

6. Cucrema nmuddepeHIaIbHBIX YpaBHSHUN {

YpaBHEHUIO BHJA...
1) x"—x'+5x=0; 2) X"+6x' +8x=0;
3) x"+3x'+x=0; 4) x"+4x'—x=0.

= 1 2 n
7. IlocTaBUTH B COOTBETCTBUE A=Y —— U B= Z

1) A - cxonutcs; B - cxomutest;  2) 4 - cxoautesi; B — pacxouTcs;
3) A4 - pacxonutcsi; B- cxomurtcsi; 4) A — pacXoauTcs; B — pacxoauTcs.
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n

X
8. Psan Z—I CXOJUTCS HAa UHTEPBAJIC ...
i=1

1) [-1;1]; 2) (-1;1); 3)[2;3];  4) (-o0;+0).

= (~1)"(2n+1)
9. Py S D (@n+D)
A .Zzll 4n° +3

1) cxoauTcst yCIOBHO;  2) CXOAUTCS a0COTIOTHO; 3) PacXOUTCA.

n+1 ,
X" CXOAMTCsS Ha UHTCPBAJIC ...

10. Pan §

i=12n+3

1) (-00;+00); 2) Be3ne pacxomutcs;  3) (-1;1);  4) (-%;%)_

TecTroBoe 3apanue mo teMe «Teopusi BeposiTHOCTEN.
. Ilnems 3naeT 4 cumBosia. CKOJIBKO YETHIPEXCUMBOJIBHBIX CIIOB MOKET ObITh COCTaB-

JIEHO, €CJIM B CJIOBE CUMBOJIBI HE TIOBTOPSIFOTCS.
1) 48 ; 2) 12; 3) 32; 4) 24.

. Cpenu 20 norepeiiHbIX OMIIETOB 4 BBIMTPBILIHBIX Ouiera. HaiiTu BeposiTHOCTH TOTO,
YTO TMEPBBIC JIBa MOKYIATENs, KYIUB [0 OJJHOMY OMJIETY, OKaXyTcsl 0€3 BBIMTPHIIIA.
1) 8/19; 2) 10/19; 3) 12/19; 4) 1/4.

. Cpenu 20 notepeiiHbIX OMIETOB 4 BBIMTPHINIHBIX OnsieTa. HailTi BEpOSATHOCTH TOTO,
YTO MEPBBIC JIBa MOKYNATENsl, KYIIHUB IO OJJHOMY OWJIETY, OKa)KyTcs 0€3 BBIUTPHIIIA.
1) 1/10; 2) 4/35; 3) 1/15; 4) 3/35.

. [Ba cTpenka CTpesstoT 1o MulleHd. BeposTHOCTH nonagaHus 10 MUILLICHU IS
CTpenkoB TakoBbl: P1 = 0,5, P2 = 0,6 . HaiiTu BepoATHOCTH XOTs ObI OHOTO MOTIa-
JAHWA 110 MUILICHH MPH 3aJIIE.

1) 0,8; 2)04; 3)0,88; 4)0,7.

. Ilpu urpe B TOMUHO MOJIOXKEHA KOCTH (y0iab win He Ay0ib). KakoBa BEpOATHOCTD
TOTO, YTO CJEIYIOLIas ClIyyaiiHasi KOCTbh MOKET ObITh MPUCOEANHEHA K TTEPBOI1?

1) 4/9; 2)7/18; 3)5/18; 4)11/18.

. BeposiTHOCTB M3roTOBIEHUSsI OpakoBaHHOM JieTanu Ha cranke paBHa 0,2. Haittu
BEPOSITHOCTb TOTO, UTO U3 5 eTaneit aBe OyayT OpaKoBaHHBIMHU.

1) 64/625; 2)127/3125; 3) 128/3125; 4) 12/312.

. Hailtu maTematnyeckoe 0)KUJAaHue JUCKPETHOM CIIyYaHOW BEJIMYUHBI, OIUCHIBAC-
MoOi1 3akoHOM pacmipeneneanii  x 0 1 2 3

p 0105 02 0,2
1) 1,5; 2) 1,45; 3) 2,1; 4)1,4.
. YKa3zaTb HEBEPHBIN 3aKOH PACIIPEACIICHUS TUCKPETHOU CIIyYalHOU BEIIMYUHBI.
Hx1 2 5 2)x1 2 5 Ix1 2 5 4)x 1 2 5
p 0,2 04 04. p 0,1 0,3 0,7. p 030205 po01 020,7
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7.2.2 IlpumepHBbIii epeYeHb 3aJaHNH IS PelIeHns] CTAHAAPTHBIX 33124
1 cemecTp

4 -1 4 14
1. Pemute MaTpuuHOe ypaBHeHue |1 3 1|X =[10].
2 1 6 18
TX—y+22=8,
2. Pemuts cucremy ¢ nomomibto popmyn Kpamepa ¢ x+3y+z=5,
8x—-2y+3z=09.
3.Haiitn niomaas Tpeyronburka ABC mpu yciosuu, uto A(L3,2), B(-310), C(0,2-1).
4. Tlon KakuM YTJIOM TIepeceKaroTcs mpsiMble 3x —4y =0 U 8x+6y =117
y-1 z+2

. . X
5. HaiiTu ypaBHEeHHE IIIOCKOCTH, MPOXOIAIICH uepes MpsMyto 1= 5 = Dapar

x-=1 y+1 z+2
2 3

Xx—4 y+1 7+3
-2

7. CocTaBUTh ypaBHEHHE IUIOCKOCTH, IPOXOASAIIEN Yepe3 TOUKy M (1—1,2), MEepIICH-

JIENBHO NPSIMOM

6. Haiftu yromn mexay npsMon U TUIOCKOCThIO X —4Yy +27+8=0.

JUKYJIIPHO IIPSIMOM, SAABJIAIOLIEHCS IIEPECEUCHUEM IITIOCKOCTEN 3X+y—4z2+5=0 U
X—y+2z-1=0.
8. IlpuBecTu ypaBHeHHE KPUBOM 3x° +3y? —6x —12y +3=0 K KAHOHUYECKOMY BULY.

N300pa3uth 3Ty KPUBYIO.
O-11. Haiitn ipeensl GyHKITUN, HE UCTIONB3Ys npaBuiia Jlomurans

3 M _sin?6x
9.1m X2 10 jm Y2X=3 1 jim
x>0 Gx° _x -2 x>-8 X+8 x—>0 2X

12. Haiiti mpousBoiHyto GpyHKIuMi: a) Y = In (X +UX%+ 4), 6)y =t—In(t+1)
X = arctgt .

. 3% —cos2x
13. Beruucnuth npenen ¢ nomoumsio npaswia Jlonuranga  lim ——— .
x—0 X

2 cemecTp

1-5. BbIYMCIUTH UHTETPAJIBI

x3dx N
1'Ix8+16’ 2. [(x+3)e®dx, 3. |

4 | (x — 4)dx | dx
x2 +4x+13 *4cosx+3sinx

1+Vx+1

2. BeruncnuTe onpeneneHHbId HHTETpal _[ xsin xdx .
0
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3. Haiitu 06beM Tena, moiyueHHOTro BpaiieHneM BOKpyr ocu Oy Gurypsl, orpaHu4eH-
HoOM muauMamu y=4-x2, y=0, x=0.
4. BeluMCIuTh JJIUHY AYTH, 3aaHHo# ypaBHeHneM Y = In X (1< x < 4),

5. Haifti yacTHbIE IPOU3BOIHbIE IEPBOTO MOPSKa PYHKIMHU Z =+/X -sin y
X
. 2%
6. HaiiTn Benmu4unHy 1 HampaBieHUE BEKTOpa rpagreHTa PYHKIIUU Z = —3 tXY° BTOUKE
y

AL2).

7. Haiitn TouKH 3KcTpeMyMa QyHKIMHU Z= X+ Y- 3XY.

3 cemecTp

1. Haiitu o6ee pemenne qudhepeHIuaIbHoro ypapeHus X2y =y +1.
y” _ 2yyl — O’
y(0)=1, y'(0)=1.

2. Haittu pemenne 3anauu Ko

3. Pemuth cucteMy ypaBHEHHIA:

dx
—=-X-2
dt y
dy '
—=3x+4
dt y

4. B nepBoit ypHe 2 Oenbix U 3 4epHBIX mIapa, BO BTOpou - 7 Oenbix u 1 uepHsiid. U3
IIEPBOU YpHBI B IIEPBYIO NEPETOKUIN 2 MIapa, 3aT€M HayJady U3BJICKIU ap U3 BTOPOU
ypHBI. HaiiTi BEpOATHOCTH TOTO, YTO BRIOPAHHBIN U3 BTOPOI YPHBI MIAp - OCIIBIN.

5. B pacniucanuu Ha NOHENENbHUK 6 YPOKOB: ajiredpa, reoMeTpusi, XuMusi, (pu3nKa, uc-
Topusi ¥ reorpadusa. CKOIBKUMHU BapuaHTaAMH MOKHO COCTaBHUTh paclUCaHue, YTOObI
MaTeMaTUYeCKUE TUCIUTUTUHBI ObLITH PSIAOM?

6. [Ipu BcTpeue § yenoBek 0OMEHSTUCH pyKomoxaTusiMu? CKOJIBKO BCETO OBLIO PYKO-
MOXKATHI?

7. Konoaa u3 Tpuauartu mectu KapT pazouta nomnosiaM. KakoBa BeposITHOCTb TOTO, YTO
Y TYy3bl TOKE Pa3JIOkKaTCs Momnojaam?

8. Uetsipe Ounera Ha KOHIEPT PacHpeielssioTCs Mo KPeouto Mexay 15 ManpuukamMu u
12 neBoukamu. KakoBa BEpOATHOCTH TOTO, UTO MOMIYT HA KOHUEPT 2 MajlbuuKa U 2 Jie-
BOYKHU?

7.2.3 IlpumepHblil nepevyeHb 3aJaHNH IS pelleHUs] NPUKJIATHBIX 32124

1. IIpon3BOCTBEHHBIE PECYPCHI X, Y, Z CBSA3aHbI YCIOBUAMMU, OIUCHIBAEMBIMU C I10-
MOILIBIO CUCTEMbI YpaBHEHMH. HallTu 3HaueHUs pecypcoB, PELIMB CHUCTEMY METOJOM
X—y+2z=1

l'aycca ¢ 2x+5y+2z=13,
—-3x-3y+8z=-1.
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2. Martpuna BpeMeH TpaHCIIOPTUPOBKHU 3arOTOBOK OT CTaHKA K CTAHKY MMEET BU

6 -2 1
A=| 2 1 4 | Hailitu oOpaTHyIO MaTpuily.

-3 5 -2
3. YeMy paBHO pacCTOSHUE MEXTy TOUKaMu nepemerneHus netaneit 4 u B A(5;2)
u B(2;6)?

. Halitn 00beM 3aroToBKH, UMEIOIIEH BU TUPAMHIbI C BEpIIMHAMHU

A(1;1;3), B(2;6;7), C(2;-1;-2), D(3;0;2).
5. 3aBUCUMOCTh TEMIIEPATYPHI 3aTOTOBKH OT BPEMEHH | ONMHMCHIBAETCS CIEAYIOMICH
AHATUTUYECKOM 3aBUCHUMOCTEIO T ()= t3/12- 4 t +3. KakoBa OyaeT CKOPOCTh H3MEHEHUS
TEeMITepaTyphl TeJla B MOMEHT BpeMeHHU t = 4.
6. Haiiti 060beM ToKapHOM JIeTaliy, OJTy4YeHHON BpallleHrueM BOKpyT ocu OX ¢ury-
PbI, OTpaHMYEHHON MHUAME Y=4-X2, y=0, X=0.

7. BBIYHCINTG IUIOMANb (BDUTYPBI, OTPAHHUCHHOH rpaduKkaMu GyHKIHHA Y = 2 — X°
uy=4-x.
8. 3aBUCHMOCTh KOHIICHTpaIuu ¢(t) mprucaaky B pacTBOpE MPH XUMUIECKOW 0Opa-

c 1 o
0oTke onuckiBaeTcs auddepeHInaIbHbIM YpaBHEHUEM C' + T = Haiitu oGree pe-
t

HnieHue TudPepeHnaIbHOr0 ypaBHEHUS.

7.2.4 IlpumepHbIii nepevyeHb BONPOCOB sl MOATOTOBKH K 3a4eTy
C OLICHKOH

1 cemecTp

Martpuisl. Onepanuu HajJ HUMH.

OnpenenuTeny BTOPOTO U TPETHETO MOPSAKA U UX CBOWCTBA, BBIYUCIICHHE.

OOpartHas MaTpuIla U €€ HaXOXKJICHHE.

Meton Kpamepa penieHust CuCTeMbl JIMHEWHBIX YPABHEHU.

Meton 00paTHON MaTpHIIbl PEIICHUS] CHCTEMbI JTMHEHHBIX YPaBHEHH.

Merton I'aycca pelieHuss CUCTEMBI JTUHEUHBIX ypaBHEHUU. Bekropsl. JIuHelinbie

omepanuu Haja BeKTopamu. lIpsMoyronbpHas cucrema KoopauHaT. JlekapToBbId

0aszuc. Paznoxxenue BekTopa rno 6asucy.

7. CxansipHoe npousBenienre. CBoiicTBa.

8. Bekropnoe npousseaenue. CBoicTBA.

9. CmemanHoe npousBeaeHre. CBoMCTBA.

10.Ienenue oTpe3ka B 3aJJaHHOM OTHOILIEHUHU.

11.YpaBHeHus npsMoii Ha TIIIOCKOCTH: C YTIIOBBIM KO3 uImeHTom, odIee, mpoxo-
JAIIEHN Yepe3 IBE TOUKH, B OTPE3Kax.

12.PaccTosiHue OT TOYKH J0 MPSIMONA. YTOJI MEXAy IPSIMBIMHU Ha MJIOCKOCTH.

13.YpaBHeHus MIOCKOCTU B MPOCTPAHCTBE: 00Iee, B OTPE3Kax. YTOJI MEXIY TIOC-
KOCTSIMHU.

14.Paccrosinue OT TOUYKHU J0 MJIOCKOCTH.

ook wnE
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15.YpaBHeHune MI0CKOCTH, TPOXOAIICH Yepe3 3aJaHHyI0 TOUKY MapaiebHO ABYM
3aJJaHHBIM BEKTOpaM. YpaBHEHHE IIOCKOCTH, MPOXOASIIEH uepe3 TpU 3aJaHHbIC
TOYKH.

16.YpaBHeHus MpsAMOIl B IPOCTPAHCTBE. YTOJI MEXKY NPSIMBbIMU B IPOCTPAHCTBE.

17.Yron mexay npsMoil U MIIOCKOCTBIO.

18.2nnunc. OCHOBHBIE CBOMCTBA.

19.T'unep6osia. OCHOBHBIE CBOMCTBA.

20. [Tapa6ona. OCHOBHBIE CBOMCTBA.

21. OyHKIMA OJHOM TEepeMeHHOM, crmocoObl 3amaHus. OCHOBHBIE 3JIEMEHTApPHBIC
byHKIIUN.

22. Onpenenenue npeaena Gyakmuu. CBONCTBA IPEIEIIOB.

23. beckoHEUHO Masible BETUYMHBI U UX CBOMCTBA. beckoHeuHO 00JIbIIe BETUINHBI.

24. Tlpenen panroHanbHON APOoOU B TOUKE U HA OECKOHEUHOCTH.

25. Ipocreiimme mpeaensl OT UPPAUOHATBHBIX APOOCH.

26. IlepBbIit 3aMevaTEeTbHBIN MTPEIe.

27. Bropoii 3ameyaTeaIbHbIN TIpee.

28.0mHocTOopoHHHUE TIpeaenbl. HempepslBHOCTh (DYHKITMH, CBOWCTBAa HEMPEPHIBHBIX
GyHKUIUH.

29. Knaccudukaimms Touek pa3phiBa.

30. Omnpenenennie npousBoHoi. HenpepsiBHOCTH nudPepennnpyemoit pyHKIuu.

31.I'eoMeTpruueckuil 1 MEXaHUYECKHIM CMBICT IIPOM3BOIHON. YpaBHEHUE KacaTellb-
HOM.

32. [lpaBuna nquddepenupoBanus. JuddepennupoBanne ca0KHON GHyHKIINN.

33. udbdepennupoBanue GyHKINH, 3aJaHHON TaPaAMETPUUECKH.

34.TIpon3BOIHBIE BBICIIIUX TIOPSIKOB.

35. luddepennnan, ero cpoiictBa U npunoxkenus. Juddepennumans BeicImx mo-
PSITIKOB.

36.11Ipasuio Jlonurans.

37.OxcTpeMymbl. HeoOXoauMblii M JOCTAaTOYHBIC TPHU3HAKK CYIICCTBOBAHHUS DKC-
TpemyMa.

38.BrimyKky10CTh M BOTHYTOCTh PYHKIMU. [Ipr3Haku.

39. ACUMIITOTHI.

7.2.5. IlpumepHbIii nepeYyeHb BOMPOCOB /Jisl MOATOTOBKH K IK3aMeHy
2 cemecTp

[TepBooOpa3zHas. OnpeneneHne HEOMPEASICHHOTO HHTErpajia U ero CBOMCTBa.
3aMeHa NepEMEHHOM B HEONIPECTICHHOM UHTETpalle.

dopmysia UHTETPUPOBAHUS 110 YACTSIM.

HuTerpupoBanue NpoCTEUIINX pallMOHAIbHBIX APOOEH.

Meton HeompeneneHHbIX KO3(P(GUIMEHTOB WHTETPUPOBAHUS PaAlMOHAIBHBIX
TpoOeii.

HNuTerpupoBanue TPUrOHOMETPUUECKUX (DYHKIIHIMA.

7. UHTerpupoBaHre HEKOTOPHIX UPPAITMOHATBHBIX (QYHKIIUH.
19
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8. IlonsTue ompeeeHHOro HHTErpaja U ero cBoicTa. ['eomeTpuueckuii CMbICI.

9. Unterpan ¢ mnepeMeHHbIM BepxHUM mpenenomM. Popmyna HproToHa—
JleiOnuIa.

10.3ameHa nepeMeHHON U MHTErPUPOBAHUE 110 YACTAM B ONPEJEICHHOM UHTErpa-
je.

11.Bbrunciienne 1miomaad, oObeMa Teja BpallleHHs], IJIMHBI YT C MOMOIIbIO
OTIPEJICIICHHOT'0 UHTETpaJIa.

12.HecoOcTBeHHbIC MHTErpasIbI |-r0 posa.

13.HecobctBennbie unterpaisl |l-ro pona.

14.Tlonstue GyHKIUN JBYX MIEPEMEHHBIX.

15.0mnpenenenre 4acTHBIX pon3BoAHBIX. [TomHbIN qud depennnar.

16. IIpon3BoaHAs 110 HATIPABJICHUIO.

17.I'pagueHt.

18. IIpon3BOAHBIE BHICIINX MOPSIKOB.

19. DkcTpemMyM (DYHKIMK HECKONBbKUX TMepeMeHHBbIX. HeoOXoammplii U mocTtaTou-
HBI IIPU3HAKHA YKCTPEMYMA.

20.KommiekcHbI€ YUCIIa, UX CBOMCTBA, ONlepaluy HaJ KOMIUIEKCHBIMH YHCIaMU.

3 cemecTp

=

Huddepenunansubie ypaBHeHHs 1-ro mopsaka. YpaBHEHUs C Pa3AeIisiONIH-

MUCS IEPEMEHHBIMU.

JIvHeHbIEe ypaBHEHUS IEPBOTO NOPSIAKA.

VYpaBHEHUsI BTOPOTO MOPSAKA, JOMYCKAOIINE TOHUKEHUE TIOPSIKA.

4. PemieHrue MTMHEHHBIX OTHOPOAHBIX NU(PPEPEHINAIBHBIX YPaBHEHUN C MOCTO-
SHHBIMU KO3 pureHTamu. XapakTepUCTUUECKOE YpaBHEHHE.

5. Meron HeompeneaeHHbIX KO3(P(UIHUEHTOB pPELICHUS HEOJHOPOJHBIX JIMHEH-
HBIX AU epeHInanbHbIX YpaBHEHUH.

6. Meron Bapualuu MPOU3BOJBHOW TMOCTOSIHHOM PEIICHMs] JUHEHHBIX HEOHO-
POJIHBIX YpaBHEHUH.

7. Cucrembl JTUHEHHBIX IUDPEpeHIMATBHBIX ypaBHEHUH. MeToa HCKIIOUYEeHUS
HEU3BECTHBIX.

8. Uwucnossie psaasl. OnpenencHue cxoauMocTu. HeoOXoauMplii MpU3HaK CXOIU-
MOCTH.

9. IlepBsIit 1 BTOPOI MpU3HAKUA CPABHEHUS CXOJIUMOCTH TIOJIOKUTEIIBHBIX PSIOB.

10. IMpu3znak Kommn.

11. Tlpusnak [JamambGepa.

12. IaTerpanpHbIiA MPU3HAK.

13. 3nakouepenyroutuecs psasl. [lpusnax JlelioHuma.

14. 3nakonepeMeHHbIe psiibl. AOCOIIOTHAS U YCIIOBHAS CXOJIUMOCTb.

15. ®yukuoHanbHbIie psibl. O0IaCTh CXOIUMOCTH.

16. Crenennsble psanbl. Teopema Abens. Paguyc cxogumocTu.

17. Psanpl Tetinmopa u MaxkiopeHa.

18. Knaccuueckoe orpeziesieHue BepOsSTHOCTH.

19. Teopema cioxeHus: BEpOSITHOCTEH COOBITU.
20
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20.
21.
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.

32.
33.
34,

BeposTHOCT MOSIBIICHHS XOTSI OB OTHOTO COOBITHA.

YcnoBHast BEpOSITHOCTB. TeopemMa yMHOKEHUS BEPOATHOCTEM.

dopmyiia IOITHON BEPOATHOCTH.

®opmyna baneca.

®opmyna bepnyiun.

JlokanpHast U UHTErpalibHas Teopembl MyaBpa—Jlamaca.

JluckpeTHas ciyyaiiHasi BEJIMYMHA.

MaremaTndeckoe 0KuJaHue JUCKPETHOM cllydailHOM BennuuHbl. CBOMCTBA.
Jucniepcrs TUCKPETHOM CilydyallHOW BeIMYHUHbI. CBOMCTBA.

HenpepsiBHas cinydaitHas BennunHa. OyHKIUA pacupeaeaeHus] BEpOATHOCTEN.
[IIOTHOCTH BEPOATHOCTEN HENPEPHIBHOW CIIyYaWHOUW BEJINYHUHBI.
MareMaTtndeckoe OKHUIAHUE U AUCIEPCUS HENPEPHIBHOM CIYyYalHOM BEJINYH-

HBI.

PaBHOMEpHBIN 3aKOH pacpeeICHHUS.
Iloka3aTesIbHBIN 3aKOH PaCIIPENCIICHNU.
HopmaneHblil 3ak0H pacnpenenenus. [IpaBuio «tpex curmy.

7.2.6 MeToauka BbICTABJIEHHS] OLEHKH TMPH NMPOBEIEHUH TMPOMEKYTOUHOI
aTTrecTanun
[TpoMexyTOUHasT aTTecTaIus MPOBOIUTCS B (hopMe 3adeTa C OICHKOW U dK3aMeHa
1o OmseTam, Kbl U3 KOTOPBIX COJEPKUT 2 TEOPETUISCKUX BOMpoca U 4 cTaHIapT-
HBIC 3a7a4M. 3a4eT W DK3aMEH JUIsl CTYJICHTOB MPOBOJMUTCS 1O CMEIIAHHOW CHUCTEME
(muchbMeHHO - ycTHO). CTyACHT MOJDKEH NaTh MOJIHBIN MUCHhbMEHHBIA OTBET Ha OWIIET.
3arem mpemnoaaBaTeNb 0€CeayeT CO CTYIEHTOM. BO3MOKHBI JOTIOTHUTEHHBIC BOITPOCHI.
Kaxxp1ii mpaBUIbHBIN OTBET Ha BOIPOC B OIICHUBaeTcs 2 Oayutamu, 3aaada 3 Oaj-
JamMu. MakcuMaabHOE KOJIMYeCTBO HaOpaHHBIX OamioB — 16.
1. Onenka «HeymoBIETBOPUTETHLHO» CTABUTCS B CIIydae, €CJIM CTYJSHT HaOpas Me-
Hee 8 6amios.
2. OneHka «Y IOBJIETBOPHUTEILHO» CTaBUTCS B Ciydae, €CIIM CTYIASHT HaOpan ot 8
1o 12 6amnos.
3. Omenka «XopoIo» CTaBUTCS B CiIyuyae, €Ciu CTyJeHT HaOpan oT 13 no 14 Gan-
JIOB.
4. Ouenka «OTINYHOY» CTABUTCS, €CIU CTyACHT HaOpa oT 15 o 16 6amnos.

7.2.7 IlacnopT OLEHOYHBIX MATEPHAJIOB

Konrponupyemsie pas- | Kox koHTposn-
Jenabl (TeMbl) TUCIUILIU- | PyeMOU KoMIIe-

HaumenoBanue o1ieHOYHOT'O

HBI TEHUUU cpedcTBa
Onementsl  nuHeitHoi,|YK-1, OIIK-8 TecT, KOHTpOJIbHAS paboTa,
BEKTOPHON aireOpel U YCTHBIN OIIPOC, 3a4ET C OLEHKOU
AQHAJIUTUYECKOU TIEOMET-
puu.

Teopus npenenos u npo-{YK-1, OIIK-8 Tect, koHTpONIBHAS PabOTa,
V3BOJHBIE. YCTHBIN ONPOC, 3a4€T C OLEHKON
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Heonpenenenupiit u|YK-1, OIIK-8 Tect, KOHTpOJIbHAS padoTa,

OIPEACIICHHbIA WHTErpa- YCTHBIN OIIPOC, DK3aMEH

JIBL.

OyHKIMSA neckoiabpkux|YK-1, OIIK-8 Tect, KOHTpOJIBHAS paboTa,

MIEPEMEHHBIX. YCTHBIN 0NpocC, HIK3aMEH

KommnekcHelie yncia. YK-1, OIIK-8 Tect, KOHTpOJIBLHAS padoTa,

OObIKHOBEHHBIE TUDPe- YCTHBIN ONPOC, SK3aMEH

pEHIIUANIbHBIC YpaBHE-

HUSL.

Psinpr. YK-1, OIIK-8 Tect, KOHTpOJIBHAS padoTa,
YCTHBINM ONPOC, IK3aMEH

Teopus BepositHocteit.  [YK-1, OIIK-8 TecT, KOHTpOJIbHAS paboTa,
YCTHBIN OIPOC, IK3aMEH

7.3. MeToau4yecKkne MaTepHaJibl, ONpeaesolue MpoueIypbl OHeHUBAHUS
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONbITA JAEATEeJbHOCTH

TecTupoBaHHe OCYHIECTBIISIETCS C HMCIIOJIB30BAHUEM BBIIAHHBIX TECT - 3a-
JaHuM Ha OymMakHOM HocuTene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBIIA-
€TCsl MPOBEPKA T€CTA 3K3AMEHATOPOM M BBICTABJISIETCS OLIEHKA COTJIACHO METOJIUKE
BBICTABJICHUS OLIEHKU MPH MPOBEACHUN U TPOMEXKYTOUYHON aTTECTALUH.

Pemienne crangapTHBIX 3a/lay OCYLIECTBIISIETCS C MCHOJb30BAHUEM BBIJIAH-
HBIX 3a/1ad Ha OyMakHOM HocuTese. Bpems pemenus 3agay 30 MuH. 3aTeM OCy-
LIECTBIIACTCS MPOBEPKA PELICHUs 3a1a4 HK3aMEHATOPOM M BBICTABIISIETCS OLICHKA,
COTJIACHO METOJIMKE BBICTABJIICHUS OLICHKH IPU IIPOBEACHUN MPOMEKYTOYHOU aTTe-
CTalUU.

Pemenne npukimanHeIX 3a7a4 OCYLIECTBISETCA C MCIOJIB30BAHUEM BBIJIAH-
HBIX 337a4 Ha OymakHOM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM ocCy-
LIECTBIIAECTCS MPOBEpPKA PEUIEHUs 3a/1a4 DK3aMEHATOPOM M BBICTABIIAETCS OLICHKA,
COrJIACHO METOJIMKE BBICTABJIEHUS OLICHKU MPH MPOBEAECHUN MPOMEKYTOUHOM aTTe-
CTalUU.

8. YHEBHO METOINYECKOE U UH®OPMAILIMOHHOE
OBECHEYEHUE IUCIUIIJIMHBI

8.1 Ilepeyenn y4eOHOM JUTEPATyPbl, HEOOXO0AMMOI 1151 OCBOCHUS
AUCHMILTAHBI

1. TuckynoB H.C. JluddepennuanpHoe u nHTErpaibHoe ucuncienus. M. Y. 1.

2006,2010.

2. Tluckyno H.C. Jluddepenimansuoe u uHTerpaibHoe ucurcienus. M. Y. 2.

2006,2010.

3. bexnemuiueB [[.E. Kypc ananuruueckoil reoMeTpuu U IMHEHHOM anreOpsl.

M. 2008,498 c.

4, Mlummaues B.C. Bricuras matemaruka : y4e0. mocodue. - 8-¢ u3j., CTepeoTHIL.

- M. : Beicm. mk., 2007. - 479 c.
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5. Knerenuk J[.B. COopHuK 3aiau 10 aHaauTU4yecKoil reomerpuu. — M.: Hayka.
2010.
6. bepman I'.H. COopHuK 3a/1a4 110 Kypcy MaTEMaTHYE€CKOTO aHau3a. — M.:
Hayka 2006.
7. lllunaye B.C. 3amauHuk 1o BhICIIEH MaTeMaTHKe : y4eb. mocodue /
B. C. llumaues. - 7-e uza., crepeotu. - M. : Beicmi. mik., 2007. - 304 c.
8. lanko IL.E., ITonoB A.I'., KosxxeBaukoa T.f1. Beicimas Maremarnka B
YOPKHEHUSIX U 33J1ayax: Yuel. mocobue ams BTy30B: B 2 4. U.1.
—M.: UJI OHUKC 21 Bek: Mup u O6pazoBanue, 2003. — 304c.
9. anxko IL.E., ITonos A.T"., KoxxeBaukoBa T.51. Breiciias maTremaTHka B
YOPOKHEHUSX U 33/1a4ax: Yuel. mocobue s BTy30B: B 2 u. Y.2.
—M.: UJI OHUKC 21 Bek: Mup u O6pazoBanue, 2003. — 416 c.
10. I'mypman B.E. Teopust BeposTHOCTEH 1 MaTeMaTH4eCKasi CTATUCTHKA. —
M: Beicmr. mik.,2008.
11. I'mypman B.E. PyKoBOJCTBO K pelICHHIO 3a]a4 [10 TEOPUU BEPOSITHOCTEN U
MateMaruyeckol cratuctuke/ B.E. 'mypman. -M: Beicu. mik., 2009.-404 c.
12. T'op6ynos B.B., Cokonora O.A. Kypc aekuuii mo MaTeMaTu4eckoMy aHaIu3y.
Yactse 1.(Yuebnoe nmocodue), BI'TY, r. Boponex, 2013 r. (Mars. HOCHT.)
13. Top6ynos B.B., Cokonopa O.A. Kypc nexuuii o quHelHoO#N anredpe u
aHanuTHYeCKoi reomeTpun. Yueb. mocodue.BI'TY, r. Boponex, 2013 r.

3II. pecypc.
14. TopGynos B.B., CokonoBa O.A. DnemMeHTsI BhICIICH MaTeMaTuku. YacTs 1.

BI'TY, r. Boponex, 2017 r.-88 c.
15. TopGynos B.B., CokonoBa O.A. DneMeHTHI BBICIICH MaTeMaThKu. YacTh 2.
BI'TY, r. Boponex, 2017 r.-106 c.
16. T'opO6yHoB B.B., CokonoBa O.A. DneMeHTHI BBICIICH MaTeMaTHKU. YacTs 3.
BI'TY, r. Boponex, 2017 r. -120 c.
17. Top6ynos B.B., Koctuna T.1., Ky3nenosa B.H., Cokonosa O.A.
MeTtonnueckas pa3paboTka K KOHTpoJIbHOM padoTe Ne 1 mo aucuuninHe
«Marematukay s CTYJIEHTOB HallpaBJIE€HUHN MOJATOTOBKU OaKalaBpoOB
15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIeueHne MaIllIMHOCTPOU-
TEJIbHBIX MNPOU3BOACTBY», 15.03.01 «MammnocTtpoenue», 13.03.01 «Tennosnep-
reTuka v TeriorexuHuka», 12.03.04 «buoTexHHYEeCKHUEe CUCTEMBI U TEXHOJIOT UM
(Bce mpodunm) 3a04HOM cokpaiieHHon hopmbl 00yueHus. BI'TY, r. Boponex,
2017, Ne85-2017.

18. I'opoynos B.B., Koctuna T.U.,Ky3nemnosa B.H., CokomoBa O.A. MeToanueckas
pa3paboTka K KOHTPOJIbHOM padore Ne 2 mo nucnmrumHe  «MaremaTukay s
CTYJIEHTOB HaIpaBieHUI moaAroToBku OakamaBpoB  15.03.05 «KoncTpykTopcko-

TEXHOJIOTUYECKOE 00€eCTIeueHnEe MATMHOCTPOUTENIBHBIX MPOU3BOJICTBY,
15.03.01 «Mammnoctpoenue», 13.03.01 «TennosHepreTnka 1 TETUIOTEXHUKA»,
12.03.04 «buoTexHM4YeCKUEe CUCTEMBI U TEXHOJOTUW» (Bce MpOodUIIn) 3a04HON
cokparieHHoi popmel 006yuenus. BI'TY, r. Boponex, 2017, Ne86-2017.

19. 'opoynos B.B., Koctuna T.U., Ky3nenosa B.H., Cokonoa O.A. MeTtonuueckas
pa3paboTKa K KOHTPOJIbHOM padote Ne 1 mo auciuruinae «MateMaTukay st

CTYJIEHTOB HaIpaBIeHUH moaroToBku OakanaBpoB 15.03.05 «KonctpykTopcko-
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TEXHOJIOTHYECKOE 00eCIeueHNe MAIIMHOCTPOUTENBHBIX MPOU3BOJICTBY,
15.03.01 «MammnocTtpoenue», 13.03.01 «TenmnosHepreTrka U TEINIOTEXHUKAY,
12.03.04 «buoTEXHUUECKHE CUCTEMBI U TEXHOJOTUW» (BCE MPOUIN) 3a04HON
cokparieHHoi popmbl o0yuenus. BI'TY, r. Boponex, 2017, Ne87-2017.

8.2 Ilepeyenp MH(POPMALHOHHBIX TEXHOJIOT M, HCIIOJIb3YEMbIX IIPH
OCYyHIECTBJICHMH M 00pa30BaTeJIbHOIO NPoLecca Mo AMCUHILINHE,
BKJIIOYAS NepeYeHb JUIEH3MOHHOI0 NIPOrPaMMHOI0 o0ecredyeHusl,
pecypcoB HHPOPMALIMOHHO - TEJIEKOMMYHUKANUOHHOM ceTH « UHTEepHETY,
COBpPEMEHHBIX NMPO(eCcCHOHATBbHBIX 023 JAHHBIX M HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM:

Microsoft Word, Microsoft Excel, Internet Explorer.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMASA
JJIA OCYIMECTBJEHUSA OBPASOBATEJIBHOT'O IPOLHECCA

I[J'IS[ IMPOBCACHUS JICKIMOHHBIX 3aHITUN H€O6XOI[I/IMa ayJUTOPHL.

10 METOJIMYECKHUE YKA3ZAHUS JUISI OBYYAIOLUXCSI IO
OCBOEHMIO JUCLUIIJIUHBI (MO1Y.JI5T)

Cucrema yHUBEPCUTETCKOIO 00pa30BaHMs MpeIoiaraeT paluoHAIbHOE COYeTa-
HUE TaKUX BUJOB YUEOHOH NEATEIbHOCTH, KaK JEKIUHU, MPAKTUIECKUE 3aHATHUS, CAMO-
CTosATENbHAs paboTa CTYJCHTOB, @ TaK)K€ KOHTPOJIb MOJyYEeHHBIX 3HaHUH.

- Jlexuuu npeacrasisieT co00il cucTeMaTH4ecKoe, OCIe0BaTEIbHOE U3I0KEHUE
y4eOHOT0o MaTepuayia. 9TO — OJHA U3 BaXKHEUIINX (opM y4eOHOro mporecca U OJUH U3
OCHOBHBIX METOJIOB TpEIoIaBaHus B By3e. Ha nekuusax ot ctynenTa Tpedyercs He mpo-
CTO BHHMaHHE, HO U CaMOCTOATeIbHOE odopmiieHHe KOHCIekTa. KauecTBeHHBI KOH-
CHEKT JIOJDKEH JIETKO BOCHPUHUMATHCS 3PUTEIBHO, B 3T0 TEKCTE CIEAyeT COOII0/IaTh
a03a1pl, BBIICISATH 3aroJIOBKH, POHYMEpOoBaTh (HOpPMyJIbl, OJYEPKHYTH TEPMHUHBL. B
Ka4ecTBe IIEHHOTO COBETa PEKOMEHAYETCS 3alHChIBaTh HE KaXJ0€ CIIOBO JIEKTOpa
(MHa4Ye MOXHO MOTEPATh MBICIb U HAYaTh MHCATh aBTOMATHUUECKU, HE BHUKAsI B CMBICIT),
a MoCTapaThCsl MOHATh OCHOBHYIO MBIC/Ib JIEKTOpA, a 3aT€M 3aIllucaTh, UCIOJB3YS IO-
HSITHBIE COKPALICHHUS.

- [IpakTueckue 3aHATHS TIO3BOJISIOT HAYYUTHCS MPUMEHSATh TEOPETUUECKHE 3HA-
HUS, TIOTYYCHHbIE Ha JIEKIIMU NP PEHIeHUH KOHKPETHBIX 3afad. YToObl Haubomee pa-
[IMOHAJIFHO U MOJHO HUCIMOJB30BaTh BCE BO3MOXXHOCTHU MPAKTUUECKUX 3aHITHHA IS TIOJI-
TOTOBKH K HUM HEOOXOAMMO: CIIEIyeT pa300paTh JIEKIUIO 10 COOTBETCTBYIOIIEH TEME,
O3HAaKOMHTCS C COOTBETCTBYIOIIMM pPa3/eiioM Yy4eOHHKA, MPOpaboTaTh JOMOIHUTENb-
HYIO JIUTEpaTypy ¥ MCTOYHUKH, PEIINTh 3a7a4d M BHIMOJIHUTH APYTHUe MUCbMEHHBIE 3a-
TaHUSL.

- CamocrosiTenbHass paboTa CTYIAEHTOB CIIOCOOCTBYET TIJIyOOKOMY YCBOECHMS
y4eOHOro mMarepuaia M pa3BUTHIO HAaBBIKOB camooOpazoBaHus. CaMocTosATeIbHAS pa-
00Ta npeznoaaraeT CleAyIne COCTAaBISIOLIIE:

24



- paboTa ¢ TekcTaMu: y4eOHMKaMH, CIIPAaBOYHUKAMH, JOTOTHUTEIBHON JIUTEpa-
TypoOi, a TakxKe NpopadOTKa KOHCIEKTOB JICKIUH;

- BBITIOJTHCHHE IOMAITHUX 3a/IaHHH;

- paboTa HaJ TeMaMu JJi1 CaMOCTOSITEIbHOTO U3yUEHHUS;

- yJacTHe B paboTe CTYJCHYCCKUX HAYYHBIX KOH(DEPEHIIUH, OJIUMITHA]T;

- IOJTOTOBKA K 9K3aMEHAM.

Kpome 0a30BbIX Y4YE€OHMKOB PEKOMEHAYETCS CaMOCTOSITEIbHO HCIOJb30BaTh
uMmerolecs B Oubianoreke ydeOHO-Meroauueckue mnocobus. HezaBucumo oT BHIa
y4yeOHHKa, padoTa C HUM JOJDKHA MMPOUCXOAUTH B T€UEHUE BCero cemectpa. DPpdekTus-
Hee paboTaTh ¢ YUeOHUKOM HE TI0CIIE, a Iepe/ JICKIUCH.

[Ipn 03HaKOMIIEHUU C KAaKUM-THOO pa3iesioM PeKOMEHIYETCs TPOYUTATh €ro I1e-
JIMKOM, CTapasich YJIOBUTH OOIIYIO JIOTUKY W3JI0KEHUS TeMbl. [Ipy MOBTOPHOM UTEeHUU
XOpOIIIO aKIEHTHPOBATh BHUMAHWE Ha KITFOYEBBIX BOMPOCAX M OCHOBHBIX TEOpeMax
(popmynax). MOKHO COCTaBUTh UX KPATKHUI KOHCIIEKT.

CreneHb yCBOEHUS MaTepHraia IpOBEPSIETCS CAEAYOUMMH BUAAMU KOHTPOJIS:

- MPOMEKYTOUHBIN (OMPOC, KOHTPOJIbHBIE PAOOTHI);

- UTOTOBBIN (IK3aMEH).

JIyist ycrnenHou caaum sKk3aMeHa HeOOXOAMMO BBITIOJIHUTD CIEAYIONIUE PEKOMEH-
JAIlUU —TOTOBUTHCS K DK3aMEHY CJIEIyeT CUCTEMAaTHYECKH, B TEYEHUE BCEro CEMECTpA.
WNHTeHncrBHas MOATOTOBKA J0HKHA HAYAThCS HE MO3/IHEE, YEM 33 MECSII-TIONTOpa JI0 K-
3aMmeHa. J{aHHbIe nepes IK3aMeHOM TpU-4yeThIpe THS d(PPeKkTrBHEE BCETO UCIOIB30BATh
JUTs TIOBTOPEHUS M CUCTeMaTU3allui MaTepuaa.

Bun yaeOHbIX JleaTenbHOCTh CTyIEHTA
3aHATUH
Jlexusa Hamucanne koHCmEKTa JEKIUM: KPAaTKO, CXEMATUYHO, IOCIIE-

J0BaTeNIbHO (DUKCUPOBATH OCHOBHBIE TMOJIOKEHHUS, BBIBOJBI,
bopMyupoBKH, 0000IIEHHS; TOMEYATh BaXKHBIE MBICIHU, BbI-
NEJATh KIIFOYEBBIE CI0BA, TEpMUHBL. [IpoBepka TepMUHOB, MO-
HATUH C ITIOMOILBIO YHUUKIIONEINN, CJI0BAPEN, CIIPABOYHUKOB C
BBITTMCHIBAHUEM TOJIKOBAaHUU B TeTpanb. OO03HaUYeHHE BOMPO-
COB, TEPMHMHOB, MaTepuasna, KOTOPbIE BBI3BIBAKOT TPYIHOCTH,
IIOMCK OTBETOB B PEKOMEHAYEMOM uTeparype. Eciau camocrto-
ATENBHO HE yJaeTcsl pa3o0parbcs B Marepuaie, HeoOXOAHUMO
copMyIUPOBATH BOMPOC U 3aJ1aTh MPENOJABATENIO0 HA JEKIIUU
WJIM HA IPAKTHYECKOM 3aHSTHUH.
[Ipaktuueckue | KoHcnekTupoBaHHE PEKOMEHIYEMbIX HCTOYHHMKOB. Pabota ¢
3aHATUSA KOHCIEKTOM JIEKIIUA, TOJATOTOBKA OTBETOB K KOHTPOJBHBIM BO-
IpocaM, IMPOCMOTP PEKOMEHAYEMOU auTeparypsl. [Ipociymn-
BAHME AyJIMO- U BUICO3ANMCEN MO 3aJaHHOM TEME, BBIIOJIHE-
HUE pacyeTHO-rpapuuecKuX 3aJaHuil, pelieHue 3aaad Mo ai-

TOPUTMY.
[TonroroBka k | [Ipn moAroToBKe K SK3aMEeHYy HEOOXOIWMO OPUEHTHPOBATHCS
DK3aMEHY Ha KOHCHEKTBI JIEKI[UH, PEKOMEHAYEMYIO JINTEPATYPY U pellle-

HHUC 3a1a4 Ha IPAKTUICCKUX 3aHATUAX.
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JUCT PETUCTPAIIMU U3SMEHEHUI

[Tonnuce
No [ara 3aBEAYIOLIETO
. IlepeueHb BHOCUMBIX W3MEHEHUN BHECCHUS Kadenpoi,
i N3MCHEHUH OTBETCTBEHHOM 3a
peanuzanuto OITOII
1 AXTyanu3upoBaH paszeln 8.2 B yacTu 31.08.2022
COCTaBa UCIOJIB3yEMOTO 2
JMIIEH3UOHHOTO MPOTPaMMHOT0O v
o0ecreYeHns, COBpEeMEHHBIX
npodeccHoHABbHBIX 0a3 TaHHBIX U
CIIPABOYHBIX HHPOPMAIIMOHHBIX
CHCTEM
2 AKTyaJIM3UpOBaH paszen 8.2 B 4acTu 31.08.2023
COCTaBa MCIOJIb3YEMOT0 JIMIIEH3NOHHOTO
[IPOTPAMMHOTO 00eCTIeueHHsI, COBPEMEHHBIX - .
Mpo¢eCCHOHAIBHBIX 0a3 JaHHBIX U e
CIPAaBOYHBIX UH(OPMAIIMOHHBIX CUCTEM e
3 AKTyaJlu3UpOBaH pazzien 8.2 B 4acTu 31.08.2024

COCTaBa MCIOJIB3yEMOTO JTUIICH3HOHHOTO
MPOrPaMMHOTO O00ECTIeUeHUs, COBPEMEHHBIX
MpoEeCCHOHABHBIX 0a3 JAaHHBIX U
CIIPaBOYHBIX MH(POPMAIIMOHHBIX CHCTEM




