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1. leap 1 3a7a494 AU CHUILIMHBI

He.]'lb 0CBOCHUA JTUCHUIIJIMHDBI:

OBJIAACHUEC MCTOAAMHU MATCMAaTHYCCKOI'O IMO3HAHUA U MCTOI[OJIOFHeﬁ pa6OTBI C
MaTeMaTHYECKUMH OOBEKTaMH B KOHTEKCTE UX INPUMCHCHUA JII PCHICHUA

podeccuoHaIbHO-OpUEHTUPOBAHHBIX
0€30MacHOCTH.

3ajad = B o0jacTM  TeXHOC(epHOU

[TepeueHp KoMIEeTeHUUH, GOPMHUPYEMBIX B MIPOLIECCE U3YUCHHUS JUCIUILTUHBI

Komnerenuunn

Coaep:xanue

VK-1 CnocobeH

3a1ad4.

OCYHICCTBJIATD
HHq)OpMaHHH, IMPUMCHATH CUCTEMHBIN noaxon MJisl peuICHUA MOCTAaBJICHHBIX

IIOHUCK, KpI/ITI/I“IeCKI/Iﬁ aHallu3 MW CHHTEC3

3agaun TUCHUILINHBI:

dbopMHpOBaHHWE HABBIKOB, CBSI3AHHBIX CO CIHOCOOHOCTHIO TPUMEHEHUs
CUCTEMHOTO TIOAXOJa Il PEIICHHs] TOCTABJICHHBIX 3amad B 00JIacTH
TexHOoC(hepHON OE30MaCHOCTH;

OBJIAJICHUE METOJaMH IIOMCKa, KPUTHYECKOTO aHallu3a W CHHTE3a
uHGOPMAITUH I PEIICHUS OCTABJICHHBIX 33/1a4 B 00JIACTH TEXHOC(EPHOI
0€30I1aCHOCTH;

dbopMHpOBaHWE YMEHUM, CBA3AHHBIX CO CIHOCOOHOCTBHIO MPUMEHEHHUS
GyHIaMEHTAIBHBIX TIOHATHHA, METOAO0B, (GOPMYJI H TEOpPEM BBICIICH
MaTEeMaTUKH TIPH PEIISHUU TUIIOBBIX 3a/1ad B 001acTH MpodecCHoHaTbHOM

NEATEIILHOCTH.

2. IlepevyeHnb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs AUCIUILINHBI,
COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJ1bTaTaMH OCBOCHHSI 00pa30BaTe/IbHOM
NMporpaMMbl

I/IH}II/IKaTopr JOCTHKCHHUA KOMIICTCHIUU

I[lnanupyembie pe3yjbTaTbl 00y4eHHs 10
AUCHUILINHE

Tun 3agaun npodeccuoHAILHOM 1eITeJIbHOCTH: OPraHNU3aIHOHHO-YTIPABIeHYeCKUH

3HaeT NpUHIHIBI cOopa, 0TOOpa 1 0000IIIEHHUS
PIH(bOpMaLII/II/I, METOJUKU CUCTEMHOTO I1oAX04a
JUTSL pEeUIeHUsT PO eCCHOHABLHBIX 3a/1a4.
YK-1.1

3Haer

OCHOBHBEIC IIOHATHUA BBICIJ.IefI MaT€MaTHuKU,
METOIbl MaTeMaTHYECKOr0 aHaJlu3a U OCHOBBI
CHCTEMHOI'O [I01X0/1a JUISL pelicHus
IIOCTaBJICHHBIX 3a/1a4 B 00JIACTH TeXHOCHEPHOM
0€30IMacHOCTH.

Ymeer

HCIIOJIb30BaTh METO/bl MaTEMaTHUECKOTO
aHaJu3a, aHAJIUTUYECKOW T€OMETPHH,
JUHEHHON anreOpsl, TeOpUH QyHKIUN
KOMILJIEKCHOT'O TIEPEMEHHOTO,

Qg QepeHIraIbHbIX ypaBHEHUH, TEOPUT
BEPOSITHOCTEH U MaTeMaTHYECKON CTaTUCTUKH,




MIPUMEHATh METOAUKY CUCTEMHOIO MOJIX0Aa
JUISL pellieHus mpodeccuoHaNbHbIX 3a/1au.

YMeeT aHau3upOoBaTh U CHCTEMATH3UPOBATh
pa3HOPOMIHBIC JaHHBIC, OLICHUBAThH
3¢ dEeKTUBHOCTH MPOIISIyp aHAIHM3a MpodiIeM u
NPUHSATHS PEIICHUH B IPOPeCCHOHATLHON
NESTEILHOCTH.
YK-1.2

3Haer

MCTOAbI aHaJIM3a PA3HOPOAHBIX JAHHBIX

VYmMmeer

OCYILECTBIIATH OLEHKY 3(PPEKTUBHOCTH
MPOIIEIyp aHAJIM3a MPOOJIeM U IPUHATHUS
peueHui B IpoQecCOHAIbHON 1A TeIbHOCTU

Brnageer HaBbIKaMu Hay4yHOTO MOKMCKA U
MIPAaKTUYECKOM paboThl ¢ MHPOPMAITHOHHBIMHU
MCTOYHMKAMH; METOJaMU MPUHATHUS PELICHU.

VK-1.3

3HaeT

TEXHOJIOTHIO paboThl ¢ MHPOPMAITMOHHBIMU
HCTOYHUKAMH

Ymeer

IPOBOJIUTH MOMCK HayYHOU MHGOpMaIUU

3. MecTo IMCHUIJIMHBI B CTPYKTYpPe OCHOBHOM NMPOodeCcCHOHAIBHOM
o0pa3oBaTe/IbHOM NMPOrpamMMbl

Jucouninuaa «Beicmias MaremaTuka» OTHOCHUTCS K 00s3aTelIbHON dYacTu
OCHOBHOM mMpo¢heCCHOHATBHON 00pa30BaTeIbHON MpOrpaMMbl  OakajgaBpuara To
0€30IaCHOCThY
«be30macHOCTh TEXHOJOTHYSCKUX IIPOIECCOB |

HAIPABJICHUIO MOJITOTOBKHU
HaAIPaBJICHHOCTh  (MIPOQWITH)
TIPOU3BOJICTBY.

20.03.01

«Texnocdepnas

4. CTpyKTypa M coaepkaHue JUCUMUILIMHbBI

OO6mast TPyIOEMKOCTh JUCIMUIUIMHBI COCTaBISET 8 3a4eTHBIX €auHUIl, 288

qacCoOB.

4.1. PacnipenesieHue TPYI0eMKOCTH Y4eOHOM IUCHMILIMHBI 110 BHAAM padoT

1o cemMecTpam U popmMaM 00y4eHH s

JJIAL 32049HOM (popMBbI 00yUeHH S

TpyaoeMkocTh
Bun yueOHOM paboTh 1o
3.e. qac. Kypcam
1

OO0masi TpyI0eMKOCTh JUCHUIUIMHBI M0 y4eOHOMY 3 188 288
TUTaHY
KonTakTHast paboTa, B TOM YHCJIE: 22 22
AyIUTOPHbBIE 3aHSATHUS 20 20
Jlexruu (JI) 8 8
[TpakTuueckue 3ansatus (113) 12 12
JlaGopatopHbie pabotsl (JIP)
KOHCYJBTAIIUU TIEPe]] IK3aMEHOM 2 2
CamocrositesibHast padora (CPC) 257 257




TpynoeMKocTh
Bun yuebHoit paboThl o
3.€. Jac. Kypcam
1
B TOM YHCJIC:
KypcoBasi pabota (IIpoeKT)
3auer
JK3aMeH 9 9

4.2. TemaTuyecKkni IJIaH, CTPYKTYPHMPOBAHHBIN 10 TeMaM (pa3aesiam) ¢
yKa3aHHeM OTBeJeHHOI0 HA HUX KOJIMYeCTBA aKaJeMU4YeCKHX YaCOB U BUI0B
Y4eOHBbIX 3aHATHI

JJIS1 3204HOM (POPMBI 00yUECHUA

Ne KosmuectBo
n/ 4acoB Mo
n BUIAM
2 3aHATHIH
2 o | Koncyan
HaunmeHoBaHue = g % Kont- | CamoctosT
o = = -
TeM 0JIb . padora
5 E bt E g- E Tanus p p
R | g =28 g &
) - IE-"
SHI-E- IR0
=7 &
= =
1 xypc
Marpuiisl ¥ OnpeAeTUTENH, UX
1 pu pet : 32 |2 30
TTPHJTOKCHHST
7 | BekropHas anreOpa 20 18
e
3 DNEeMEHTHI aHATUTHYECKOU 20 20
reOMETpUHU
4 | KommnekcHeie yncia 20 20
5 Teopus mpenenos u ee 18 18
TIPHITIOKCHHST
6 [IpounsBonnbie u 24 ) 2
b dhepeHIrabI
7 OcHOBHbIE IOHATHUS 2 ) 20
WHTETPAIBHOTO HCUNCIICHUS
2 UYucnossie U GyHKIIMOHATBHbBIE 18 18
PSIBI
9 Huddepennnanbabie ypaBHEHUS 2 2
(AY) u ux cucremsl
10 | KomOunaropuxa 10 10
11 | Ciyuaiinble coObITHS 16 | 2 14
12 | CityuaiiHble BEITMYUHBI 16 16
13 OCHOBBI MaTeMaTU4eCKOM 27 | 2 20
CTaTHCTUKH




14 KoppensiumonHo-perpeccuoHHbI N 20 | 2| 2 16
aHaJIn3

15 OCHOBBIvTeOpI/II/I CTATHCTHMECKHX | 5o | 5 | 4 71
pelieHui
Koncyabranus 2 2
JK3aMeH 9 9
Hroro 288 | 8 | 12 2 9 257

4.3. TemaTu4yecKuii NJIaH JJIA 00y4AIOIIMXCH:
3a049HO# GopMbI 00ydeHH s

Paspnen 1. DiieMeHTHI JIMHEHHOMN aJre0pbl M AaHAJIMTHYECKON reOMeTpHH

Tema 1. MaTpuubl 1 onpeaeJUTed, UX MPUI0KEHUS

Jlekumsi. Marpuiibl U onpeAeInuTeNn: OCHOBHBIE MOHATUS U BUABL. Oniepaunu
HaJ Marpuuamu. Beranciienne onpenenureneii. CJIAY: oCHOBHBIE TOHATHS U BUIBI.
Mertone! pemienust CJIAY: I'aycca, Kpamepa.

CamocrositesibHass pabora. [leiictBus ¢ MarpuuaMM UM BBIYUCIICHUE
onpenenureneii. OOparHas marpunia. Pemienue cucteM JMHEWHBIX anreOpandecKux
ypaBHeHu#. lccnemoBaHue cuUCTeM JMHEHWHBIX alreOpandyeckuxX ypaBHEHUW Ha
COBMECTHOCTb.

Pexomenayemasi iureparypa:

ocHoBHas [ 1, 3];

JononHuTenbHas [ 1, 4].

Tema 2. BekTopHas ajareopa

CamocTosiTesibHass padora. BekTopbl: OCHOBHbBIC MOHITUA U BUJIbL. JleiicTBUs
c BekTopamu. CKansipHOE, BEKTOPHOE M CMEIIAHHOE ITPOU3BEICHUS BEKTOPOB.
IIpruMeHeHne BEKTOPHOIO U CMEIIaHHOIO POU3BEACHUN JJIsI BBIYUCIICHUS TUIOIIANET
1 00BEMOB.

Pexomenayemasi aureparypa:

ocHoBHas [ 1, 3];

nonojHutenbHas [1, 4].

Tema 3. DieMeHTBbI AHAJTUTHYECKON FreOMeTPUH

CamocrositesibHast  padora. IIpsMas Ha TMIOCKOCTH: OCHOBHBIE BHJBI
YpaBHEHMM, B3aUMHOE PACIOJIOKEHHUE MPSMBIX, PACCTOSHHE OT TOYKU JIO MPSIMOM.
[InockocTh: oOIee ypaBHEHHE, B3aUMHOE PACMOJOKEeHHE IIockocTeil. [Ipsimas B
MPOCTPAHCTBE: KAHOHUYECKOE YpaBHEHHE, B3aUMHOE PACIOJOXKEHUE MPSMBIX,
paccTosiHUE OT TOUKM 10 npsiMoi. Kpusbsie Broporo nopsaka. IToBepxHOCTH BTOpOro
nopsiaka. [locTpoeHue KpUBbIX M MOBEPXHOCTEN BTOPOro nopsiaka. Pemenue 3agad o
NpsIMBIX HAa TUIOCKOCTM M B MPOCTPAHCTBE. BrIMoiHEeHHE pacdeTHO-rpaduuecKon
(KOHTpONMBHOM) pabOTHI 1O pasfeny «IJNeMEHThl JMHEHHOW alreOpbl W
AHATTUTUYECKON TEOMETPUI.



Pexomenayemasi iureparypa:
ocHoBHas [1, 3];
nonofHutenbHas [1, 4].

Pasnen 2. JiieMeHThI BbICLIEH aJreopnl

Tema 4. KommiekcHbIe Yuciaa
CamocrositesibHass padora. KoMiuiekCHbIE YMCla: OCHOBHBIE TOHSTHS,
paziuuHbie GOpMBI KOMILIEKCHOTO unciia. Oneparu HaJl KOMIIEKCHBIMH YHCIIaAMHU.
Pemenue anre6panveckux ypaBHEHHI.
Pexomenayemasi aureparypa:
OCHOBHas [2];
JonoTHUTENbHAas [1].

Pasznen 3. BBeaenue B MaTeMaTHUYeCKHl aHAJIN3

Tema 5. Teopust npeaesioB U ee MPUIOKEHUS
CamocrositesibHass paGora. Pa3paGoTka cucreMaTuzupyronieil TaOauibl
«OcHOBHbIE 3neMeHTapHble (yHKUMM U ux rpaduxm». IlocTpoeHue >cKU30B
rpauKoB QyHKIIHIA.
Pexomennyemasi iureparypa:
ocHoBHas [ 1, 3];
JonosHuTeNbHas [ 1, 4].

Paznen 4. [InddepenuuanbrHoe ucuuciaeHue GyHKuuim

Tema 6. IIpousBoaubie u 1 depeHunab

IIpakTnyeckoe 3aHsTHe. BbrunciieHHe MPOU3BOIHBIX U AU(P(DepeHIraIoB
¢bynkuuii. MccnenoBanue GyHKUMNA ¢ TOMOUIBIO TPOU3BOIHBIX.

CamocrositesibHass  padora. IloHATus mnpou3BoAHONM (YHKUMH  OJHOM
NEePEeMEHHOM M  HECKOJNIbKMX mepeMeHHbIX. llpaBuna nuddepenurpoBanus.
[IpousBonubie U guddepeHnnansl BeICIKUX MOpsiaAKoB. HaxoxaeHne mpou3BOIHBIX
oOpaTHbIX (yHKIUNA oOnHOW TepeMeHHOW. HaxoxkneHue NpOU3BOAHBIX (PYHKIIUN
OHOM TEPEMEHHOM, 3aJaHHBIX NapaMETPUUYECKU. BbINOIHEHHE pacyeTHo-
rpaduyueckot (KOHTPOJIBHOM) paboThI 10 pazzaeny «luddepeHmaabHOe UCUUCTICHNE
byHKIUR.

Pexomenayemasi iureparypa:

ocHoBHa# [ 1, 2, 3];

nonojHutenbHas [1, 4].

Pasnen S. UHTerpanbHoe ucyucIeHUe (PYyHKIUA
Tema 7. OcHOBHBIE IOHATHS HHTETPAJIbHOI0 UCYUCIECHUS

HpaKTI/I‘IeCKOB 3aHsiTHe. BrprunciaeHue HCONIPCACICHHBIX HHTCIPAJIOB.
Brruucnenue OIIPCACIICHHBIX UHTCTPAJIOB.



CamocrostesbHass padora. [lepooOpa3Has U HEONPENEICHHBI HHTErpa:
OCHOBHBIE TOHSTUS U CBoOWcTBA. MeToasl uHTEerpupoBaHusa. OnpeneeHHbIH
uHTErpaia. MeToapl BBIYMCIEHUs ONpelneieHHbIX mHTerpainoB. Popmyna HeroTona-
JleitbHM1IA. HecoOcTBeHHBII ~ umHTErpai. [eomeTpuueckue  NPUIIOKEHUS
ONpPEACIICHHOIO HWHTErpaja: IUIoMaad IUIOCKUX (QuUryp; [UIMHAa Jyrd KpUBOM;
IUIOLIAb MOBEPXHOCTH BpAIllEHUs; 00BEMBI TEJNl BpallleHHsl. BbINoNIHEeHnEe pacyeTHO-
rpaduueckoi (KOHTpPOJIBHOM) paboThl Mo pazneny «HWHTerpanbHOe HCYHCIIEHHE
(GYHKLIMID.

Pexomennyemasi iureparypa:

ocHoBHas [ 1, 3];

JonosHuTeNbHas [ 1, 4].

Pa3nea 6. Paabl

Tema 8. UnciioBbie U PyHKIMOHAJIbHBIE PAABI

CamocTosiTesibHass padora. UuciioBbie psipl: OCHOBHBIC MOHATHS U MPU3HAKH
cxonuMOCTH. DYHKIIMOHATBHBIE PAJIbI: OCHOBHBIE MOHSITUS M HAXOXJEHHUE 00JacTh
cxomquMocTu. Pa3zpaborka TaOnuipbl «Pa3fokeHue AIeMEHTApHBIX (QYHKIHMI B Pl
Tewnnopa».

Pexomennyemas iureparypa:

OCHOBHas [2, 3];

nornojHuTenbHas [1, 4].

Pazgea 7. OcHoBbI Teopuu audpepeHuaNbHbIX YPABHECHUN

Tema 9. luddepennnanbunie ypasHenus (1Y) u ux cucreMsl

CamocrosiTesbHasi padora. [{uddepenunansupie ypaBHeHus. 3agada Komu.
OCHOBHBIE METO/Bl PEIICHHUS OOBIKHOBEHHBIX AU((EepeHINaIbHbIX YpaBHEHUI
Pemenue 3amaun Komm 111 0ObIKHOBEHHBIX Ju((epeHlIranbHbIX YypaBHEHUN
nepBoro nopsiaka. Pemenue 3agaun Komm 1151 0ObIKHOBEHHBIX AU(depeHIaIbHbIX
YPaBHEHUW BTOPOIO IMOPSIKA.

Pexomenayemas ureparypa:

OCHOBHas [2, 3];

nornojHuTenbHas [1, 4].

Pasnen 8. Teopusi BeposiTHOCTEH

Tema 10. KomOnHaTopuka
CamocrositesibHass padora. OCHOBHbIE NMOHATHS KOMOMHATOpUKH. [Ipuemsl
pelIeHNs] KOMOMHATOPHBIX 3a]1ay.
Pexomennyemas qureparypa:
OCHOBHai [2, 3];
JIOTIOJTHUTENbHASA [2, 3, 4].

Tema 11. CiryuaiiHbie cCOOBITHS



Jlekumsi. OCHOBHBIE TIOHATHS Teopuu BepositTHocTed. Ilogxombl K
OIPENIEICHUIO BEPOSITHOCTH ClydyallHOro coObiTusa. Omepanuu HaJa COOBITUSMHU.
TeopeMsl CHOXKEHNS U YMHOXKEHHS BEPOSITHOCTEN. DOpMyIIa MOITHOM BEPOATHOCTHU U
dbopmyna baiieca.

CamocrosiTesibHasA padoTa. Boruncienre BEpOSITHOCTH CIIyYalHbIX COOBITHH.
Cxema bepnymmu. ['mnepreomerpuueckas (opmyna. ['eomerpuueckue BEpOATHOCTU
(orpaHuueHHas 00JacTh).

Pexomenayemasi iureparypa:

OCHOBHas [2, 3];

JIOTIOJIHUTENbHAA [2, 3, 4].

Tema 12. Ciry4aiiHble BeJTMUMHBI

CamocrositesibHass padora. Ilonstue ciydailHOW BenWYHMHBL. YHCIOBBIE
XapaKTEPUCTUKU JIUCKPETHBIX M HEMNPEPBHIBHBIX CIIYYaWHbIX BEJIUYMH. 3aKOHBI
pacripefieieHusi JUCKPETHBIX U HENPEpPBIBHBIX CIy4dyalHbIX BeluuyuH. [loHsatue
HOpManibHOro  pacmnpenenenus.  KpuBas  lT'aycca.  BausHue — mapameTpoB
pacnpenenenus Ha BuJ kpuBou ['aycca. Buasl pacnpenenenuid. 3akon Ilyaccona.

Pexomenayemasi iureparypa:

OCHOBHas [2, 3];

JIOTIOJIHUTENbHAS [2, 3, 4].

Pa3nen 9. MareMaTn4eckas CTAaTHCTHKA

Tema 13. OcHOBbI MaTeMaTHY€eCKOH CTATUCTHKHU

IIpakTuyeckoe 3ansitue. [IoHATHA U METOABI MaTeEMaTUYE€CKOM CTATUCTUKH.
BeposiTHOCTHBIE aHATIOTH CTAaTUCTUYECKUX TTOHSITUI.

CamocrosiTesibHast padora. Bumbi u cmocoObl oTOOpa B BBIOOPOUYHYIO
COBOKYITHOCTb. PacueT CBOJHBIX XapaKTepUCTUK BHIOOPKHU.

Pexomenayemasi iureparypa:

OCHOBHai [2, 3];

JIOTIOJTHUTENbHASA [2, 3, 4].

Tema 14. KoppeasiiuOHHO-PerpecCHOHHBINA aHAJIN3

Jlekumsi. IIoHATHME CTAaTUCTUYECKOW M KOPPEISLMOHHOM CBA3U. JIMHEWHBIN
k03 uImeHT koppensauun. PerpeccuoHHbIe MOJIETH.

IIpakTuyeckoe 3ausitue. Mozaenu u METOAbI PETPECCUOHHOIO aHAJIN3A.

CamocrositesibHass padora. [loHATHE CTAaTUCTHUYECKOM U KOPPEISLHUOHHOU
cBsi3u. JIuHeWHBIM  KOA(POUIMEHT  Koppensuud. PerpeccuoHHble  MOAEIH.
[IpunoxxeHne KOppessIuOHHO-PETPECCHOHHOIO aHAJIN3A.

PexoMenayemas qureparypa:

OCHOBHai [2, 3];

JIOTIOJTHUTENbHASA [2, 3, 4].

Tema 15. OCHOBBI TEOPHM CTATUCTHYECKHUX PelIeHU I



Jleknusi. OCHOBHBIE TOHSATHUSI TEOPUM TMPOBEPKU CTATUCTHUYECKHUX THUIOTE3.
OCHOBHBI€ 3TaIlbl TPOBEPKU TUIOTESBI.

IIpakTuueckoe 3ansTue. IIpoBepka TrUMNoTe3 ¢ MOMONIBIO CTATUCTUYECKUX
KPUTEPUEB.

CamocrositesibHast  padora. OCHOBHBIE TIOHATHS TEOPUHU  IIPOBEPKH
CTAaTUCTUYECKUX TuroTe3. OCHOBHBIE ATallbl MPOBEPKU THUIOTE3bl. [Ipunoxenue
TEOPUHU CTATUCTUUECKUX PEIICHUH.

Pexomenayemasi iureparypa:

OCHOBHas [2, 3];

JIOTIOJIHUTENbHAA [2, 3, 4].

5. MeTonuyeckue PEKOMECHAAIIUHU 10 OPraHu3anv U3YyICHUSA TUCIHHUILINHBI

[Ipn peanuzanuu TPOrpaMMbl JUCIHUIUIMHBI HUCIIONB3YIOTCS JICKIIMOHHBIE H
MPAKTUYECKUE 3aHATHSL.

OOmMUMU LENsIMU 3aHITUHN SBIISIOTCS:

— 00o011eHue, cUCTEeMaTH3allus, yriiyOJieHue, 3aKperieHue
TEOPETUUYECKUX 3HAHUM 1O KOHKPETHBIM TeMaM JIUCIUTLIUHBI;

— dbopMUpoBaHUE YMEHUN MPUMEHSThH MOJTYyUYCHHBIC 3HAHUS HA MPAKTHKE,
peanuzanus eIMHCTBA HHTEIUICKTyaIbHOM M MPAKTUYECKON JeATeIbHOCTH;

— BbIpa0OTKAa NpPH PEUICHUU TMOCTABIEHHBIX 3a/lad Mpo¢deCcCUOHATBHO
3HAYMMBIX KaY€CTB: CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, TOUHOCTH, TBOPUECKON
WHUIUATUBBI.

[enssmMu TEKIMU SBISIOTCS:

— dbopMHpOBaHUE CHCTEMATU3UPOBAHHBIX HAYYHBIX 3HAHUW  TIO
JTUCITUTUIMHE C aKIICHTOM BHUMAaHUS Ha HAamOOJee CIOXKHBIX BOMPOCAX MOCTPOCHUS
MaTeMaTUYECKUX MOJIETIEH TEXHOJIOTHYECKHUX MPOIIECCOB;

— CTUMYJIMPOBAaHWE  AaKTUBHOW  TMO3HABATENBHOM  JEATEIbHOCTHU
oOyyaromuxcs, crnocoocTByroniee GOPMUPOBAHUIO UX TBOPUECKOTO MBIIIUICHHUS.

B xome mnpakThueckoro 3aHATHUS OOECIEUMBACTCS MPOLECC AKTUBHOIO
B3aMMOJICHCTBUS 00yJarOIIUXCs ¢ MpernogaBaTeieM; MPUOOPETAIOTCs MPAKTUUYECKUE
HaBBIKM M YMEHHS. Llenb mpakTUYecKoro 3aHsATHS: YIIIyOUTh W 3aKpENHUTh 3HAHMUS,
MOJIyYeHHbIE Ha JIEKUUU; (POPMUPOBAHME HABBIKOB HCIIOJIB30BAHUS 3HAHUM IS
pelieHusl MPaKTUYEeCKUX 3ajay; BBINOJHEHUE TECTOBBIX 3aJaHUil MO IPOBEpKE
IIOJIyYE€HHbIX 3HAHUWA U YMEHUU.

CamocrosTenbHass pabora oOOyyarolmMXcsl HalpaBjieHa Ha YrioyOleHue u
3aKpeIUIeHHe 3HAaHUM, MOJYYEHHBIX Ha JIEKIUAX M JPYTUX 3aHATHIX; BbIPaOOTKY
HABBIKOB CaMOCTOSITEIBHOTO aKTHBHOTO TPHOOPETCHHS] HOBBIX, TOTIOTHUTEIHHBIX
3HAHUM; TOATOTOBKY K TMPEACTOAIIUM 3aHSATUSIM; BBINOJHEHHE PACYETHO-
rpauueckux (KOHTPOIbHBIX) padoT.

6. OneHoyHbIe MaTepHUAJIbI 110 JUCHHUILIUHE

Texyuuii KOHTPOJIb YCIIEBAEMOCTH 00€CIIEUMBAET OLICHUBAHUE XOJa OCBOCHUS
JUCLUILUIMHBI, IIPOBOAUTCS B COOTBETCTBUU C COAEPKAHUEM JUCLUIUIMHBI 110 BUAAM



3aHATHH B (QopMe ompoca, pEImIeHus 3aJa4, TEeCTHUPOBAHUS, BBITIOJTHEHUS
KOHTPOJIBHBIX Pa0oT.

[TpoMexxyTouHast aTTecTanus OOCCIICYMBACT OIICHUBAHUE MPOMEKYTOUHBIX H
OKOHYATENbHBIX PE3yIhTaTOB OOYYCHHS [0 IUCIUILIMHE, MPOBOTUTCA B (opme
IK3aMEHa.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIbI:
6.1.1. Tekymero KOHTPOJIsi

IIpumepHbIe BONPOCHI AJIs1 Onpoca:

. Buasl marpwuil.

. JInHenHble onepanuy Hal MaTpULAMH.

. [TpousBenenre marpuil.

. Onepanust TpaHCIOHUPOBAHUS MATPHIL.

. DIeMeHTapHbIe NpeoOpa3oBaHUs CTPOK (CTOIOIOB) MATPUILBI.
. Beruncnienne onpenenureneit 2-ro nopsiaka.

. Beruncnenue onpenenureneit 3-ro nopsaka.

. CBOICTBa ONpEETUTEICH.

. MuHOpBI U anredpanyecKkue J0MOJIHEHHUS.

10. PaznoxkeHue onpeaenuTess Mo IeMEeHTaM CTPOKHU WIIH CTOJIONA.
11. Pemrenue cucteM TUHEHHBIX YpaBHEHHI ¢ momolibio popmyn Kpamepa.
12. Pemienue cucteM TMHEHHBIX YpaBHEHU Metonom ['aycca.
13. BekTopbl: OCHOBHBIC TIOHSATHUS U BUJIBI.

14. JIunelinble onepanyy HaJl BEKTOPAMHU.

15. CxansipHoe mpou3Be/IEHHE BEKTOPOB U €r0 CBOMCTBA.

16. BexTopHO€E POU3BEAEHNE BEKTOPOB U €T0 CBOMCTBA.

17. CmemanHOE MPOU3BENECHUE BEKTOPOB U €r0 CBOWCTBA.

18. OcHOBHBIE BUbI YPABHEHUM NIPSIMOM Ha IJIOCKOCTH.

19. B3anMHO€ pacnooKeHHe NPSIMBIX HA INIOCKOCTH.

20. ITpsmas Ha muiockocTu. OCHOBHBIE TUIIBI YPAaBHEHUH MPSIMOM.
21. [Imockoctb. OCHOBHBIE TUIIBI YPABHEHUH IIJIOCKOCTH.

22. B3anMHO€ pacmnoJIOKEHHE TIOCKOCTEM.

23. IIpsamas B npocTpancTBe. KaHOHHUYECKOE ypaBHEHUE NIPSIMOMA.
24. PaccTosHME OT TOYKH A0 MPSAMON B IPOCTPAHCTBE.

25. B3anmHoO€ pacnoyioKeHHe IPsIMOM U TIIOCKOCTH.

26. YpaBHEHUE U NTapaMeTPhl JILIUIICA.

27. YpaBHEeHUE U TapaMeTpbl TUIEPOOIIBI.

28. YpaBHEHUE U NapaMeTpbl NapadoJIbl.

29. ®opmBI IPEACTABICHUS KOMIUIEKCHOTO YHUCIIA.

30. Onepauuu HaJ KOMIIEKCHBIMU YHCIIAMM.

31. IlonsiTre pyHKIMKU OgHOU nepeMeHHol. [ paduku pyHKIUIA.
32. [lonaTre PyHKIIMU HECKOJIBbKUX TIEPEMEHHBIX.

33. Onpenenenue npejaena PyHKIUU.

34. CBoliCTBa MPEJIEIIOB.
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35. AcuMnTOTHI PYHKIIMHM OAHON MTEPEMEHHOM.

36. Onpenenenue NpoU3BOJHOM.

37. T'eomeTpuueckuii U GU3HMUECKHUI CMBICI TPOU3BOIHOIA.

38. Tabnuia npor3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

39. [IpaBuina nuddepeHuupoBaHusl.

40. IIpou3sBonHast CIOKHON QYHKIUU.

41. IlpaBuno Jlonuramns.

42. Iuddepenuman GpyHKIUU OJHOU MEPEMEHHOM.

43. YacTHble IPOU3BO/IHBIE (PYHKLINU HECKOIBKUX TEPEMEHHBIX.

44. TlepBooOpasHas (yHKIIHH.

45. Tabnuia HeonpeAeIeHHbIX UHTETPAJIOB.

46. BeruucieHre HEOIPENeIEHHOTO HHTETpajla METOAOM 3aMEHbI IEPEMEHHOM.

47. BpruncineHue HEOIPEAEIEHHOIO MUHTErpajla METOAOM HHTETPUPOBAHUS 10
qacTsIM.

48. I'eomeTpruyecKuil CMBICI ONPEIEIEHHOIO HHTETpaa.

49. ®opmyna Herotona-JleliOHuiia.

50. HecoOcTBEHHBII MHTErpAJL.

51. Yucnosslie psaapl. [IpuzHaku cxonumocCTu.

52. Crenennsle psiabl. O0IaCTh CXOAUMOCTH.

53. OcHoBHBIE MOHATUS Teopun U PepeHIInaNbHBIX YPaBHEHUH.

54. 3amaga Kormu.

55. O0wee penieHre JTMHERHBIX OJHOPOAHBIX AU PepeHInanbHbIX YpaBHEHUM
BTOPOTO MOPSIKA C TOCTOSHHBIMU KO PHUITUEHTAMHU.

56. Meronpl pemieHUs JUHEWHBIX HEOMHOPOAHBIX U PepeHIInaTbHBIX
YPaBHEHUM BTOPOTO MOPSIKA.

57. Pemenue OOBIKHOBEHHBIX Ju((dEpEeHIINATBEHBIX YPaBHEHUH BBICIITUX
HOPSJIKOB.

58. OcHOBHBIE MOHATHS KOMOMHATOpPUKU. PasmenieHus, mepecTaHOBKU U
COYETaHUS.

59. OCHOBHBIE MIOHATHUS TEOPUU BEPOSITHOCTEN.

60. Knaccudukarus caydaiHbIX COOBITHIA.

61. Kitaccuueckoe onpejiesieHue BEPOATHOCTH CiiydyailHOTO coObITHs. CBOMCTBA
BEPOATHOCTH.

62. TeopeMa clI0KEHHUSI BEPOSITHOCTEM.

63. TeopeMa yMHOXXEHUSI BEPOSTHOCTEM.

64. ®opmyna NOJTHON BEPOSITHOCTH.

65. ®opmynsl baiteca.

66. Cxema u popmyna beprymim.

67. IlonaTHe cilydallHOM BEJIMYMHBI. BUIBI ClIy4aliHBIX BEJINYMH.

68. [loHsiTHE 3aKOHA pacCTIPEAEIIEHNUS CIIy4YailHON BEJIIMYUHBI.

69. @yHKIMSA U IUIOTHOCTH PACIIPEIEIICHHS BEPOSITHOCTEN.

70. IucKpeTHbIE CITy4YailHble BETUYMHBI U 3aKOHBI UX PACIIPEACICHUS.

71. UncnoBble XapaKTEPUCTUKU JUCKPETHBIX CIIyYalHbBIX BEJIUYUH.

72. HenpepbIBHBIE CITy4ailHble BETMYMHBI U 3aKOHBI UX PACTIPEACIICHHUS.

73. UnucnoBble XapaKTEpUCTUKHU HEPEPBIBHBIX CIIyYalHBIX BEJIUYMH.



74. buHOoMHaIbHOE pacIpeiesiCHHE.

75. PaBHOMEpHOE pacipeesiCHuE.

76. HopmanbHOE pacnpeiesieHue.

77. OCHOBHBIE MOHSATHSI MATEMATUYECKOM CTATUCTUKMU.

78. Panpl pacnipeneneHus.

79. TodeuyHble OLICHKU YHCIIOBBIX XapaKTEPUCTUK PaCIIpeIeICHUsI.

80. InTepBasibHbIC OLIEHKU U JOBEPUTEIbHBIE HHTEPBAJIBI.

81. KoadduimeHT koppessiiiuu 1 ero CBOMCTBA.

82. [Tapnas nuHeitHas perpeccus.

83. Craructryeckue runoTe3sl. Buapl runores v 3Tamnbl KX MPOBEPKH.

IIpuMepHbIe TEMBbI pacuyeTHO-TPapuuecKnX (KOHTPOJIbHbIX) PadoT:
1. DneMeHThI TMHEWHOHN anreOphl U aHATUTUYECKON T€OMETPHH.

2. Mubdepennnansaoe ucancienue QyHKINN.

3. UnTerpanbHoe ucuucienue GyHKIHA.

IIpuMepHbIe 3a1a4n:
1. Haitnute BCce BO3MOYKHBIE TPOU3BEACHUS MAaTPULL:

0 1 2 0
1 -1 3 0 -1
A= B =
2 0 2| 1 1

1
c=|-1 2 0 5 D:H.
2. Pemmre cucTteMbl ypaBHEHUN:

’ ’ 2
1 -4 1 0

2x- y+z =0, 2x- y- 4z =0,
3x+12y-3z =1, <3x+12y- 6z =1,
4x - 3y- z =2; 4x- 3y- 8z =2.

3. Hanwer Touku: A(0; 1; —1), B(1; —1; 2), C3; 1; 0), D(2; —3; 1). Haiinure
o0bem nupamuabl ABCD u ee Boicoty BH.

4. Haiinutre nepuMeTp M IUIOIIAAb TPEYTOJbHHKA C BEPIIMHAMHU B TOYKAX
A= 1;1;- 2) ) B(- 3;- 1;- 3) g C(- 7;3;- 5)

5. Haligure yrom Mexy INIOCKOCTAMH  _ y+z=6 M350 o2 =0-

6. Brrunciure npenensl:

0 3-Ax+9 . 3+x"+7x li l+cos2x  (x-5)" . 2x-e'sinx
lim ——, llmzi, m ————_" lim , Im—————
=0 x? - 27x 7 x-Sy 49x-27 " ctgx = 5+ x =0 2x7 - 5x

7. Haitnure npou3BoAHbIE PYHKIUNA:

_1 5 g X — x 2 PR —_ .arccosx
y —garCCtg;, f(x) =log2‘/ﬁ, y —ﬁ’ Xy~ +3y-5x" =9 y=x .

8. Uccnenyiite GpyHKIUU U OCTPOUTE UX TPAPUKHU:

3
X

x*-16"

9. UccnenyiiTe Ha 3KCTpEMYM (PyHKIIMH:
z=x"-y'+32x+4y; z=x"- )’ ecnu ¥y =12- 4x,

10. Uccnmenyiite Ha CXOIUMOCTD YUCIIOBBIE PSJIBL:
& ond & (n-1)7 2 n < 2n” +3
”221’2”” ’”Z:l' G n2+16’,,221' S5+4n’ +2n

11. Halimure mpoOMEKyTKH CXOAMMOCTH PSAIOB:

vy =x" +3x7 - 4x° +8, f(x) =

n




S x & (x-2)"

=4 (41 2 (n+3)

12. Pemure nuddepeHnnanbuble ypaBHEHUS

(Sy- szy)y' =2xy° +2x , xydy =(x2 - yz)dx, 2xy =y’ y"+2y’-3y=0.

13. Tpu cTpeika B OAMHAKOBBIX M HE3aBHUCHUMBIX YCJIOBHUSX MPOU3ZBOIAT IO
OJTHOMY BBICTPEIY 0 OJTHOM U TOM ke 11esi. BeposTHOCTh Mopa)KeHus 11e71 MEePBbIM
ctpenkoM pasHa 0,9, BropbiM — 0,8, Tpetbum — 0,7. Halinure BEpOATHOCTH TOTO, YTO:
a) TOJIbKO OJTMH U3 CTPEJIKOB MOMAJET B 11€J1b; 0) TOJIBKO JBa CTPEIKa MONaAeT B IICJIb;
B) BCE TPH CTPEIKA MOMAAYT B LIEJIh; T') XOTS OBl OJJUH CTPEJIOK MOTa B IEIb.

14. Tpu cranka npou3BOASAT MPOAYKIHUIO, IPUYEM, MEPBBI U BTOPOH CTAaHOK
BbInyckatoT 1o 30%, a Tperuit mo 40% Bceill mpoaykuuu. bpak B mx mpoaykuuu
COCTaBIIIET COOTBETCTBEHHO 1%, 2% wu 3%. Halinure BeposATHOCTH TOrO, 4YTO
CJIy4ailHO BBIOpaHHOE U3JIeNIMe 0Ka3aJ0Ch OPaKOBAaHHBIM.

15. Haiigure MaremMaTH4ecKoe OXHUAAHWE, JUCIEPCHI0 U CpEaHEee
KBaJipaTuyeckoe oTkiaoHeHne CBX:

xi 1,0 1,5 2,0 2,5 3,0 3,5 4,0
Di 0,18 0,10 0,12 0,20 0,10 0,20 0,10
16. Haiinure MaTeMaTHUECKOE OKHMJIaHUE, JIACTICPCUIO u
cpeaHekBajipaTuueckoe oTkioHeHue CBX, ecinu:
0 =1 0, x <0.5,
a) plx) =12x+2, - 1<x =0, 6) F(x): M, 0,5<x <1,
0, x>0; X
I, x>1.

17. Crpenok npou3BoguT 6 BBICTPENIOB 110 MULIEHU. BeposATHOCTH MOMaganus
B MUIIEHb B KaXJI0M ciiydyae paBHa (,7. Haiinute BeposSTHOCTh TOTO, UTO OH IMOMAaJET
B MUIIIEHB: a) 3 pa3a; 0) MeHee Tpex pa3; B) He OoJiee MATH pas.

18. JlaHbl 3HaYEHUS CIIyHaiHOW BETUMYUHBI:

7090 62 73 86 8291 73 879595 78 81 78 68 62 58 85 58 83 75 57 77 98 56 70 81
65 72 65857672 63 93 78 9790 92 57 60 84 97 83 71 67 75 86 66 80 71 90 64 72
858391 70 88959577 8578 68 62 58 8558 83 78577098 56 77 81 60 79 66 85
78 77 66 93 78 97 90 92 57 60 84 97 83 71 67 75 83 64 80.

ITocTpoiiTe BaprualOHHbIN Psia.

3anuiirTe U NOCTPONUTE IMIUPHUUECKYIO QYHKIUIO pacipeieeHusl.

[TocTpoiiTe MONUIOH WM THCTOIPAMMY YaCTOT.

Hannure Mmony u Mmeauany.

Haiigurte 4YuCIOBBIE XapaKTEPUCTUKU CTAaTUCTUYECKOTO PaCHpPEICIICHUSA:
BBIOOpPOUHOE  CpeaHee;  BBHIOOPOYHYIO  JHCIEPCHI0;  BBIOOPOYHOE  CpelHee
KBaJPATUYECKOE OTKJIIOHECHHE.

Haitagure ToueuHbIe OLIEHKU TapaMETPOB PACIIPEICIICHUSL.

Haitaure nHTEpBAJIBHBIE OLIEHKU MTAPAMETPOB PACIPEACIICHUSA.

19. IIpoBoauicsi KOHTPOJBHBIH Cpe3 M0 BbISIBJCHHIO CKOPOCTH YTCHUA Y
rpynnsl aerei or 6 10 10 ger. Haiigure cTarMcTHYECKYI0 3aBUCMMOCTDh MEKIY
BO3pacToM pedeHKa X (JIeT) M CKOPOCTHIO ero UTeHus Y (CJIOB B MUHYTY):
Y\X 6-—7 7-8 8-9 9-10
50-60 15 2 1




60-70 1 6 1 5
70 — 80 15 10
80 -90 2 16
YCTaHOBUTE CTATUCTUYECKYIO 3aBUCHUMOCTh MEXKJY 3HAYECHUSIMU NPU3HAKOB X
u V. IlpoBepsre rHIOTE3y O paBEHCTBE HYIMIO KodDPuIMeHTa Koppemsiuu
TEHEPAJTbHOM COBOKYMHOCTH. I[lOCTpOWTE KOPPETALMOHHOE TI0JIE MW MPSIMYIO
perpeccuu ¥V Ha X.
20. Pesynbrarhl IPOMEXYTOYHOM aTTECTALUMM CTYJEHTOB IO JUCHMIUIMHE BBICIIAS
MarcMaTuKa MMpPUBCACHLI B T216J'H/IIICI
CrynieHt 1 2 3 4 5 6 7 8 9 10 11 12
Otmetka | 8 6 6 7 3 3 3 3 6 4 3 7
Crynent | 13 | 14 15 16 17 18 19 20 21 22 23 24
Otmerka | 8 8 8 5 4 3 4 6 9 7 7 4
Ha yposue 3nHaunmoctu 0,05 mpoBepsre THIIOTE3Y, YTO OTMETKH CTYIECHTOB
pacrnpeesieHbl HOpMaJbHO.

IIpumepHbIe 3a1aHusl AJsl TECTUPOBAHMSI:

1. Ecnmm Bce 2JIeMEHTBHl CTPOKHM KBaJApPaTHOW MAaTPHUIBI PaBHBI HYIIO, TO
OTIPECITUTETE MaTPHIIBI:

Bapuaumur omseemos: 1) paBen 0; 2) He cyniecTByeT; 3) paBeH 1.

2. Ecmm K »rmeMeHTaM  CTPOKM — KBAJIpaTHOW  MaTpUIlbl  TPUOaBUTH
COOTBETCTBYIOIIME 3JIEMEHTBI IPYTOM €€ CTPOKU, YMHOKEHHBIE Ha OTJIMYHOE OT HYJIS
4KCIIO0, TO:

Bapuanmuvr omeemos:

1) onpenenurenb OyAeT paBeH HYIIIO;

2) onpenenuTenb He U3MEHUTCS;

3) onpenenuTesib U3MEHHUT 3HAK;

3. Cucrema nTUHEHHBIX anreOpandyecKux YpaBHEHUW HA3bIBAE€TCS OJHOPOIHOM,
eCIu:

Bapuanmuvr omeemos:

1) cBOOOAHBIE UJIEHBI BCEX €€ YPAaBHEHUI paBHbI HYJIIO;

2) OCHOBHAasl MaTpulla CUCTEMbI BBIPOXKICHA;

3) XoTst ObI OAMH U3 CBOOOAHBIX WIEHOB YPaBHEHUI paBeH HYIIO.

4. Cuctema ypaBHeHH *- v =0 g 2x- 2y =0 ymeer:
Bapuanmuvr omeemoe:

1) onHo penieHue;

2) 0 peieHui;

3) GeCKOHEUYHOE MHOKECTBO PEILICHUN

5. 3HadueHue Tpou3BOAHON PYHKIIUKM ¥ =2 arcsin3x B Toyke ¥ =0 paBHO:
Bapuaumuor omsemos: 1) 0; 2) 2; 3) 6.

6. 3HaueHUE TPOU3BOAHON (PYHKIIUM V' =arctg2x B Toyke X =- 1 paBHO:



Bapuanmuor omseemos: 1) 1;2)0,2; 3) 0,4.

7. Duddepennuan Gynkuun v =Inlx +3)) B Touke x =-2 UMeeT BUJ;
Bapuanumuvr omeemos: 1) dv =0; 2) dy =dx; 3) dv =-0,5dx

8. DKcTpeMyMOM (PYHKIIMHM HA3bIBAIOT:

Bapuanmuvr omeemoe:

1) 3HaYeHus: aprymeHTa, py KOTOpbIX MpOU3BOAHAs (YHKIMU PaBHA HYIIO;
2) 3HaueHus (QPYHKIMU B TOUKAX JIOKAIBHOTO MaKCUMyMa U MUHUMYMa;

3) TOUKM JIOKAJIbHOTO MaKCUMyMa U MUHUMYMa (DyHKIUH.

9. CymMma 3Ha4eHui QyHKIMU y =x' - 13x” +36 B TOYKAX KCTPEMYMa PaBHa:
Bapuanmuor omeemos: 1) 23,5; 2) 0; 3) 24.

10. Touka meperuda GyHKIUM » =2x" - 6x° - 18x paBHA:
Bapuanumuvr omseemos: 1) 0,75; 2) 0; 3) -22.

11. Vron B (B rpagycax) TpeyroibHHKa C BepIIMHAMH B Toukax A(2;2),
B(5;5) u C(9;1) paBeH:

Bapuaumur omsemos: 1) 120; 2) 60; 3) 90.

12. Eciu m3BecTHBI Toukn C(6:- 2:3) g D(s;- 2:-5) 10 CyMMa KoopauHaT
BekTopa DC paBHa:
Bapuanumuvr omeemos: 1) 9; 2) 5; 3) 11.

13. Moynb cKaJIsIpHOTO MPOU3BEAEHUS BEKTOPOB (5;0;- 5) U (- 5;7:5)
paBeH:

Bapuanmur omeemos: 1) 0; 2) 50; 3) 20.

14. Ilepumerp mapamienorpaMma ¢ BeplimHamMu B Toukax A= 1;1;- 2),
B(- 3;- 1;- 3) i C(- 7;3;- 5) pagen:

Bapuanumuvr omseemos: 1) 18; 2) 9; 3) 27.

15. Monaynb CMENIaHHOTO TPOM3BEICHUS BEKTOPOB « =5k -3/, b =2k W
¢ =k +5+] PaBeH:
Bapuaumur omseemos: 1) 36; 2) 6; 3) 0.

16. Jlan TpeyronbHuK ¢ BepimmHaMu B Toukax A4 (1; 12), B (7; 1) u C (-3; -3).
YpaBHenue ctoponbsl BC UMEET BUI:
Bapuanmer omseemosg: 1) 11x+6y-83=0;2) 2x- 5y- 9 =0; 3) y =5x- 8,

17. Jan TpeyronbHUK ¢ BepmmHamu B Toukax A4 (1; 12), B (7; 1), C (-3; -3).
VYpaBHeHne Meauansl BM nmeert BU:
Bapuaumuvi omeemos: 1) 3x- 2y +5=0;2) x- y+4=0;3) 7x+16y- 6,5=0,



18. [eoMeTpuveckoe MECTO TOUEK, MOJYJIH Pa3HOCTEH PACCTOSHUMN OT KOTOPBIX
10 OKYCOB paBHBI, Ha3BIBAIOT:
Bapuanmur omseemos: 1) snnuncom; 2) runiep6ooii; 3) mapabosoil.

19. T'eomeTpuyeckoe MECTO TOYEK, CYMMBI PACCTOSHUM OT KOTOPBIX MO
(hOKyCOB paBHbI, Ha3bIBAIOT:
Bapuaumur omseemoas: 1) snnurncom; 2) runep06os1oii; 3) mapadoion.

20. AprymeHT uncia z =5- 5/ (B rpajycax) paBeH:
Bapuaumur omseemos: 1) 45; 2) —45; 3) 135.

21. AprymenT uncna z =-5+5i (B Tpagycax) paBeH:
Bapuanmur omeemos: 1) 45; 2) 135; 3) —45.

22. ®okyc KpuBOil ¥’ =10x yMeeT KOOPAUHATHI:
Bapuanumwvr omseemos: 1) (5; 0); 2) (2,5; 0); 3) (0; 2,5).

23. BombIas ock ayuHnca x° +16y* =16 paBHa:
Bapuaumur omseemos: 1) 4; 2) §; 3) 16.

24, IMonnwiii nuddepennman GyHkuu ¥ =XY2 pmeeTr BUI:
Bapuanmor omeemos:
1) du =xdx + ydy + zdz ; 2) du :xyz(dx +dy + dz) ; 3) du = yzdx + xzdy + xydz

3
25. 3nauenue nonHoro auddepeHumana GyHKUUH = Zﬁ B Touke (2;-1)

paBHO:

BapuaHMbl omeenoes.
1) dz =- 1,5dx + 2dy ; 2) dz =-1,5dx +3dy ; 3) dz =3dx- 2dy

26. 3HaucHKE UHTETpaga [x ' In’ xdx paBHO:
Bapuanmul omeemos: 1) 0.25Inx+C;2) 4In* x+C; 3) 0.25In" x+C,

27. OObem Tena, MOIMYYEHHOTO B pe3yibTare BpalleHus BOKpYr ocu Ox
GuTyphl, OTpaHUICHHON KPUBOW 4x° +9y” =36 paBeH:
Bapuanmuor omeemos: 1) 167 ;2) 87 ;3) 127,

28. Ilnomans GUrypsl, OrpaHUYCHHON JIMHUSAMU XV =2 ¢ 2x+y- 5 =0 paBHa:
Bapuanumuvr omeemos: 1) 2,55;2) 5; 3) 3.75- 4In 2,

S5+n
29. Ecimu psn Z —~ CXOJIHUTCS, TO HAWAWTE BTOPOM €ro 4JICH, a €CIHu
/0,5

n=l
pacxoAuTcs, TO HAUAUTE NEPBbIN €ro YICH:
Bapuanmer omseemos: 1) 14;2) 7; 3) 62



30. CyMma menbIx 4YuCes, NPUHAICKAINIMX HHTEPBATY CXOAUMOCTH pAla
& (x- 10,3 .
p —— >, pasHa:
Bapuanmuor omeemos: 1) 7;2) 21; 13.

n

= (x+5)
31. Paguyc cxoquMocCTH psijia P );fs paBeH:
n=0

Bapuanmwvi omeemos: 1) 7; 2) 1; 13.

32. O01ee peleHne ypaBHEHHS 2xy =x+y +1 pMeeT BUL:
Bapuanmer omeemos: 1) y* - x* =Cx;2) (y- x)* =Cx; 3) » =0.5xInx- 0.5+2Cx

33. YacTHOe penicHre ypaBHCHUS » - 4y =4e”" UMeeT BUI:
Bapuanmur omgemosg: 1) y =4e’*;2) v =e™*;3) v =xe’*,

34. Ecimm y»1(0) =5 u (%) =3, TO 4YaCTHOE pEIICHUE YpPaBHEHUS y +9y =0
AMeEET BUL:
1) ¥ =5co0s3x +sin3x; 2) y =sinx- 5cosx; 3) vy =sin3x- 5cos3x

35. BeposiTHOCTh KOMaH/bl CHOPTCMEHOB OJIEPkKaTh MOOETY B KaXJA0M M3 TpeX
Mmatueit cocrasisier 80 %. BeposTHOCTh TOro, 4TO KOMaH/1a MPOUTpaeT XOTs Obl OJIUH

MaTd, paBHa:
Bapuaumuor omseemos: 1) 0,488; 2) 0,8; 3) 0,2.

36. Ecim BeposSTHOCT, TOTO, YTO pabOTOCIOCOOHOCTH YENOBEKa Ha
MPOTSHKEHUM pabouero JHA HE OTKJIOHSIETCS OT HopMbl, coctaBisier 30 % mnpu

qUctiepcun 9, To JomyCcTUMAast BEJTMYMHA €€ OTKIIOHEHHUSI OT HOPMBI paBHa:
Bapuanumuvr omseemos: 1) 0,3; 2) 0,7; 3) 3,12.

37. Ilokynarenb ¢ OJMHAKOBOM BEPOATHOCTHIO 0,5 MOXKET MOCETUTHh OAUH U3
JIByX Mara3uHoB. BeposiTHOCTh mpuoOpecTH HEOOXOAUMBINM €My TOBap B NEPBOM
MaraszuHe coctasisgeT 0,6, a Bo BropoMm — 0,8. BeposiTHOCTH TOro, YTO TOBap OBLI
pUOOPETEH B IEPBOM Mara3uHe, paBHa:

3 4
Bapuaumur omsemos: 1) 0,48; 2) ;; 3) ;
0, x=0,

F(x)=405x, 0 < x < 2,
38. Ecmu L x>2, TO BEPOSITHOCTH TOro, uto CBX mpumer

3HAYCHHE U3 MPOMEKyTKa | 1: 3) paBHa:
Bapuaumur omsemos: 1) 0,3; 2) 0,7; 3) 0,5.



39. Crpenok nOpou3BOAUT 6 BBICTPENIOB IO MHUIIEHU. Eciu BepoOsITHOCTH

HEIOMNaJJaHusI B MUILIEHb B KaXJ0M ciiyyae coctaBiisieT 30 %, To BEpOSTHOCTh TOTO,
YTO OH TIOMAJIET B MUIIICHh MEHEE TPEX pa3, paBHa:

Bapuanumwvr omseemos: 1) 0,3; 2) 0,07; 3) 0,7.

40. Eciam Opak 1pu MOpOU3BOACTBE MPOAYKIMU cocTaBiser 1,5 %, To

HaWBEPOSTHEHIIIEE YUCIIO OpaKOBAaHHBIX U3ACIHM B TapTuu U3 30 MTyK paBHO:

NV hE L=

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

Bapuaumur omseemos: 1) 0;2) 7; 3) 1.

6.1.2. IIpoMeskyTOUHAS aTTeCTALUA.
IIpuMepHBIi NepeYyeHb BONPOCOB, BBIHOCUMBIX HA IK3aMeH

[Tonsitue marpunbl. Buasl marpu.

JIvHeHbIe onepaly HaJl MAaTPULAMU.

[IpousBenenue marpuu. Onepanust TPaHCIOHUPOBAHUS.
DOneMeHTapHbIe MPeoOpa30BaHUs CTPOK (CTOIOIIOB) MATPHUIIBI.

[Tonsitue onpenenurens. Berauciienue onpeaenurenei 2-ro u 3-ro NopsiaAKoB.
CgolicTBa ONIPEACIUTENEH.

MuHopbl u anreOpavyeckue JomnoiaHeHus. Paznoxenuwe omnpenenurtens Mo
AIIEMEHTaM MPOU3BOJIBHON CTPOKU MM CTONOLA.

OcCHOBHBIE NIPHUEMBI BBIUYNCIICHUS ONIPEAETUTENEH BBICIINX MOPSIKOB.
[ToHsiTHE CHCTEMBI TUHEHHBIX YPABHEHUM.

Pemmenue cuctem JIMHEWHBIX YpaBHEHUN ¢ ToMolisio Gpopmyn Kpamepa.
Pewenue cucreM iMHENHBIX ypaBHeHUMA MeTtonom ['aycca.

BekTopbl: OCHOBHBIE MTOHSTHUS U BUIBI.

JIvHeHbIe onepaly HaJl BEKTOPaAMHU.

CkassipHO€ IPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.

BekropHoe nponsBeaeHne BEKTOPOB U €T0 CBOMCTBA.

CmemanHoe TPOU3BEICHUE BEKTOPOB U €TI0 CBOMCTBA.

[IpumeHeHne BEKTOPHOTO W CMEMIAHHOTO MPOU3BEICHUN ISl BBIYHUCICHUSA
IUIOIIAAEeN U 0OBEMOB.

OCHOBHBIE BU/Ibl YPABHEHUH MPAMOIl Ha IJIOCKOCTH.

B3anMmHO€ pacnonokeHne NpsIMbIX Ha IIOCKOCTH.

[Ipsimas Ha IockoCTU. PaccTosiHME OT TOYKH 10 IPSMOM.

[TnockocTb. OCHOBHBIE TUIIBI YPABHEHUH IJIOCKOCTH.

B3anMHO€ pacnonokeHue MIOCKOCTEN.

IIpsimas B mpocTpancTBe. KaHOHMUECKOE YpaBHEHHE TIPSIMOM.
PaccrosiHue Ot TOUKH 10 IPSAMOM B MPOCTPAHCTBE.

B3anmHo€e pacnonoxeHue npsiMor U INIOCKOCTH.

Knaccudukanus KpuBbIX BTOPOTO MOPSIIKA.

VYpaBHEHHE U TapaMeTPhI ILUIUTICA.

VYpaBHEHUE U TapaMeTpbl TUIEPOOJIBI.

VYpaBHeHUE U TapamMeTpbl TapadoIbl.

[ToBepxHOCTH BTOPOTO MOPSIKA.

KomnnekcHbie yncna. @opMbl IpencTaBieHUsT KOMIUIEKCHOTO YUCIA.



32.
33.
34.
35.
36.
37.
38.
39.

40.

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

53.

54.
55.
56.
57.
58.
59.
60.
61.

62.
63.
64.
65.
66.
67.

68.

Onepanuu Hal KOMIUIEKCHBIMU YUCIIAMH.

Pemenue anreOpanyeckux ypaBHEHUI HA MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
[Tonsitue pyHkmy onHOM nepemenHo. ['paduku QpyHKIHI.

[TonsiTHE QYHKIMU HECKOJIBKUX MEPEMEHHBIX.

Onpenenenue npejaenia QyHKIUU.

HenpepbIBHOCTD PyHKIIMH.

AcuMnToThl GYHKIUU OJJHOM MEepEeMEHHOM.

Onpenenenue npousBogHoW. [eomerpuueckuit u  (QUMYECKUH  CMBICI
ITPOU3BOTHOM.

[TpousBoaHas ¢pyHKIMM OJHON nepeMeHHOW. Tabmuia mporu3BOAHBIX OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIHIA.

[IpaBuna nuddepeHupoBanus.

[TpousBonHast COKHOM (QYHKITUH.

[TpaBuno Jlonurans.

HccnenoBanue (GyHKIMI U TOCTPOEHUE TPAPHUKOB.

[TonsTue nudpepenHnmana GyHKIMU OAHONU IEPEMEHHOM.

[Ipon3BOHBIE BBICIIUX OPSJIKOB.

Huddepenuumanbl BHICHINX MOPSAKOB.

YacTHble TPOU3BOJIHBIE (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX.

[lepBooOpa3Has U HeonpeIeIeHHbI UHTErPaJl.

Tabnuua HeolpeeneHHbIX HHTETPaIoB.

Bbruncnenue HeonpeaeneHHOro HHTerpana MeTo0M 3aMEHbI IEPEMEHHOM.
BblunciieHHEe HEONpENEICHHOIO MHTErpaja METOAOM HWHTETPUPOBAHMS 11O
qacTsIM.

[TonsTue onmpeneneHHOro UHTErpana. ['eoMeTpUYeCcKud CMBICI ONPEAEIEHHOTO
MHTErpaa.

®opmyna Herotona-JIeionuna.

HecoOcTBeHHbI nHTETpal.

Yucnossle psanbl. [IpuzHaku cxonumocTu.

OyHKIMOHAIbHbBIE psiibl. Haxoxaenue o0nacTv CXOAMMOCTH.

Paznoxxenne QyHKIMI B CTENIEHHBIE PSBIL.

OcHoBHBIE TOHATUA TeopuH TUdPepeHnanbHbIX ypaBHeHU. 3a1ada Korm.
OCHOBHBIE METO/IbI pEIICHNs OOBIKHOBEHHBIX U (pepeHIINaIbHBIX YPaBHEHU.
OOwiee perieHHe JIMHEHHBIX OAHOPOAHBIX AU(PQPEpeHUUaTbHBIX YpaBHEHUN
BTOPOTO MOPSAKA C TOCTOSHHBIMU KOd(DPHUIIueHTaMu.

CrpykTypa 00I11ero penieHus JUHEHHOTO HEOJHOPOIHOTO nuddepeHIInaabHOTO
YPaBHEHUSI BTOPOTO MOPSIKA.

MeTonpl pemeHus: TMHEHHBIX HEOAHOPOAHBIX AuddepeHnanbHbIX ypaBHEHU
BTOPOTr'O MOPSAKA.

Pemenue oObIKHOBEHHBIX (D PEepEeHIINATBHBIX YPaBHEHUN BBICIIMX MTOPSIIKOB.
TeopeTnueckue OCHOBBI PELICHHS CUCTEM TU(PPEpEHIINATbHBIX YPABHEHU.
MeTtozpl pemienust cucteM IudpepeHaibHbIX YPaBHEHU.

OcHOBHBIE TOHATUS KOMOMHATOpUKHU. Pa3melieHusi, mNEpecTaHOBKU U
COYETaHUSI.

[Tpuemsl penieHust KOMOMHATOPHBIX 3a/1ad.



69.
70.
71.
72.

73.
74.
75.
76.
77.
78.
79.
80.
81.

82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.

96.
97.

98.
99.

OCHOBHBIE MOHATHUS TEOPUH BEPOSATHOCTEIA.
[TonsiTue n kIaccuuKaIys crydaHbIX COOBITUH.
[Toxxoap! K ONpeIeNieHUI0 BEPOSATHOCTH CIYyYailHOTO COOBITHS.

Kinaccuueckoe omnpeneneHue BEpOSITHOCTU ciiydyalHOro coObiThs. CBoiicTBa

BEPOSATHOCTH.

Onepanuu Hal COOBITUSIMH.

Teopema ci0XeHUsI BEPOSITHOCTEM.

TeopeMa yMHOXEHUS BEPOATHOCTEM.

dopMyrna MOJTHOW BEPOATHOCTH.

BepositHoctu runiore3. ®opmyiel baiieca.

Cxema u Gopmyna bepnymiu.

JlokanpHas 1 UHTErpaIbHas TeopeMsbl Jlamnaca.

[TonsTHe cityyallHOW BEIWYMHBL. BUbBI CIy4allHbIX BEJIMYKH.

[TonsiTne 3akoHA pACTHPENCICHHS CIYYalHOW BEIMYUHBI M CIIOCOOBI €Tro

3a1aHUS.
OyHKIMA U TUIOTHOCTh PACOPENCIICHUS BEPOSITHOCTEM.

JIucKkpeTHbIE ClTy4yalHbIE BEJIMYMHBI U 3aKOHBI X PACIIPEICIICHUSI.
UucnoBble XapaKTEPUCTUKU TUCKPETHBIX CIIyYaWHBIX BETUYHUH.
HenpepsiBHBIE clTy4yaliHble BETUYMHBI U 3aKOHBI UX PACHpEICICHHUS.
UucnoBble XapaKTEPUCTUKHA HEMPEPBHIBHBIX CITyYalHbBIX BEJIUYMH.
buHOoMManbHOE pacnpenesieHue.

PaBHOMEpHOE pacnpeneneHue.

HopmainsHoe pacripenenenue.

OcCHOBHBIE MOHATHUS MATEMAaTUYECKON CTATUCTHUKHU.

Psnbl pacnipenenenusi.

CrarucTrdeckue OLIEHKU MapaMeTpoB pachpeencHus. Buabl olieHoK.
TodeuHbIe OLIEHKU YUCIOBBIX XAPAKTEPUCTUK PACTPEACIICHUS.
HNuTepBaiibHbIE OLIEHKU U JJOBEPUTEIBHBIE HHTEPBAJIBI.

Bunel 3aBucumocteil Mexay npusHakamu. [IoHSTHE O CTaTUCTHUYECKOM W

KOPPEJISILIUOHHOM CBA3H.

Koppensiiimonnslii aHaan3 BEIOOPOUYHBIX JaHHBIX. Koadduiuent xoppendauuu u

ero CBOMCTBA.

OCHOBHBIE MTOHSTHUS PETPECCUOHHOIO aHanu3a. [lapHas nuHelHas perpeccusi.
OCHOBHBIE MTOHATUA TEOPUH TPOBEPKU CTATUCTUUECKUX TUIIOTES.
CrarucTuueckue TunoTe3bl. Buabl rumnores3 u 3Tamnbl UX TPOBEPKH.

100. ITpoBepka rumnoTe3 0 YUCIOBBIX 3HAUCHUSX TapaMeTPOB PaCIpeaCIICHUS.
101. Craructudeckue KpUuTepuu COrviacus.

6.2. Illkana oueHUMBAHUA Pe3yabTATOB IPOMEKYTOYHOH aTTECTALUM U

KPUTEPHUH BBICTABJCHHUSA OLICHOK

IIpomexxyTouHasi aTTecTalMs: IK3aMeH

®dopma [Tokazarenu Kpurtepun BrICTaBIECHUS OLIEHOK [IIxana orileHUBaHMS
KOHTPOJIA OLICHUBAHUSI




OK3aMCH MMPaBUJIBHOCTDH JaH HpaBHHBHBIﬁ, MOJHBIA OTBET Ha OTJIIMYHO

" IIOJIHOTAa ITOCTaBJICHHBIN BOIIpOC, IIOKa3aHa
OTBCTAa COBOKYIIHOCTb OCO3HAHHBIX 3HAHUM
I10 JUCHHUIIIINHE, J0Ka3aTcJIbHO

PacKpBbITBl  OCHOBHBIE  TOJIOKEHHUS
BOMPOCOB; MOTYT OBITh JOIYIIEHbI

HCIOYCTHI, HCIIPABJICHHBIC
CaMOCTOATCIIBHO B IMPOLECCE OTBETA.
JaH Hp&BHJIBHBIfI, HEAOCTAaTOYHO Xopoumo

IOJIHBIA OTBET HA IIOCTaBJICHHBIN
BOIIPOC, MMOKa3aHO YMEHHE BBIICIUTH
CYIIECTBCHHBIC W HECYIIECTBCHHBIC
NpPU3HAKK, TPUYUHHO-CIICICTBCHHbBIC
CBSI3U; MOTYT OBITH  JIONYIICHBI
HEA0YETHI, HCIIpaBJICHHBIC c
MTOMOIIBIO TPeToaBaTeNsl.

JlaH HEJIOCTAaTOYHO TMPABWIBHBIA U | YIOBJIETBOPUTEIHHO
TTOJIHBIN OTBET; JIOTHKA H
IIOCJIEIOBATEIIFHOCTD W3JI0KEHUS
UMEIOT  HApyIIeHHWS; B  OTBETE
OTCYTCTBYIOT BBIBOJIBI.

OTBET MPEICTABIISET co00i1 | HEyAOBIETBOPUTEIbH
pa3po3HEHHbIE 3HAHUS c 0
CYLIECTBEHHBIMH  OIIMOKaMH  TI0

BOIIPOCY; MIPUCYTCTBYIOT

¢dbparMeHTapHOCTb, HEJIOTUYHOCTh

U3JI0KEHUS;  JIONOJHUTENbHBIE U
YTOUHSIOLIME BOIPOCHI HE MPUBOJAT K
KOPpEKLIMU OTBETA Ha BOIMPOC.

7. PecypcHoe o0ecrniedyeHue QM CHUIIIMHBI

7.1. JInueH3uoHHOE U CBOOOIHO PACIIPOCTPaHsIeMOe IPOrPAMMHOE
ob0ecrnieueHue

[lepedeHp JTUIEH3MOHHOTO W CBOOOMHO PacHpOCTPaHSIEMOTO IMPOTrPaMMHOTO
oOecriedeHus1, B TOM YHMCJIC OTCYECTBEHHOTO MTPOM3BOJICTBA:
- Microsoft Windows 7 Professional - CucteMHOe mporpaMMHOe OOeCIeUeHHUE.
Omnepammonnas cucrema. [ Kommepueckas (Volume Licensing)]; [10-72B-264;
- Microsoft Windows 8 Professional - CucteMHoe mnporpaMmHoe oOecleueHHUE.
Omnepanuonnas cucteMa. [Kommepueckas (Volume Licensing)]; [TI0-842-573];
- Microsoft Windows Professional, Russian - CucremHoe mnporpaMMHoe
obecrnieuenune. Onepannonnas cucrtema. [Kommepueckas (Volume Licensing)]; T1O-
BE8-834;
-Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook, OneNote,
Publisher) - Ilaker odwucHbix npunoxenuii [Kommepueckas (Volume Licensing)];
[10-D86-664;



-Adobe Acrobat Reader DC - Ilpunokenue nas co3fgaHusi W MPOCMOTpa
ANeKTpoHHBIX myOnukanuii B popmare PDF [becrinarnas]; [10-F63-948;

- 7-Zip - @aitnossiit apxuBarop [becmarnas]; [10-F33-948;

- Apache OpenOffice - [1akeT opucubix npunoxennit [Otkpoitas]; [I0-EB7-115;

- Google Chrome - bpayzep [Otkpsitas]; [10-F2C-926;

- LibreOffice - ITaket opucHbix npuinoxenuii [Otkpeitas]; [10-CBB-979;

- MathCad 14 - IlporpaMMHBIH TPOAYKT JUIsl BBINOJIHEHUS HMHXKEHEPHBIX U
matemarnueckux pacuetoB [Kommepueckas (Full Package Product]; TIO-6E1-625.

7.2. IlpodeccuoHaibHbIe 0a3bl JTaHHBIX U HH(POPMAIHOHHbIE CIIPABOYHbIE
CUCTEMBI

1. ®enepanbubiii moprtan «Poccuiickoe oOpa3zoBanue» http:/www.edu.ru/
(cBOOOIHBIN AOCTYII).

2. NudopmarmonHas cucrema «EamHOoe OKHO AocTyma K 00pa3oBaTEIbHBIM
pecypcam» [neKTpoHHBIN pecypce]. — Pexxum goctyna: http:/window.edu.ru/ , noctyn
TOJIBKO TIOCJIE CAMOCTOSITEIBHOM PErHCTPAITHH.

3. Hayunas snexrponnas onbnuoreka «eLIBRARY.RUy [DnexTponusiii pecypc].
— Pexxum nocrtyma: https:/www.elibrary.ru/ 10CTyn TONBKO IOCIE CaMOCTOATEIHHOM
pErucTpaIum.

4. DONeKTpOHHAs oubnroreka YHUBEpPCHUTETA http://elib.igps.ru/
(aBTOpU30BaHHBIN JOCTYII).

5. DIEeKTPOHHO-OMOINOTSIHAS cucrema  «9bC IPR  BOOKS»
http://www.iprbookshop.ru/ (aBTopr30BaHHbBIN JOCTYII).

7.3. Jluteparypa

OcHoBHas JuTEparTypa:

1. Breicias maremaruka. Kypc nekumid ¢ npumepamu W 3agadamu | Tekcr]:
ydyebHoe mocodue. Y.1 / b.B. 3abopckuii [u ap.], 2015. - 200 c. Pexxum nocryna:
http://elib.igps.ru/?47 &type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-
9d196d048d30

2. Beicmas marematuka. Kypc nekumii ¢ mpumepamu U 3amadamu [Tekcr]:
yueOHoe mocobue. U.2 / b.B. 3abopckuii [u ap.], 2016. - 192 c¢. Pexxum nmocrymna:
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-
41da3c97aal c&remote=false

3. Beicmas maremaTwka: MPaKTAKyM 110 BBITIOJHEHHUIO PacUYeTHO-TpaduueCcKux
pabot: yuebHoe mocobue: [rpudp MUC] Tpobumen E.H. [u 1p.]
N3narensctBo: Cankt-IlerepOyprekuii yHusepcutrer I'TIC MYC Poccuu, CaHkT-
[TetepOypr, 2022. — 448 c. Pexxum goctyna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-
97cf51ae0769&remote=false

JlonoiHUTEIbHAS JIUTepaTypa:


http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-97cf51ae0769&remote=false
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-97cf51ae0769&remote=false
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-41da3c97aa1c&remote=false
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-41da3c97aa1c&remote=false
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-9d196d048d30
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-9d196d048d30
http://www.iprbookshop.ru/
http://elib.igps.ru/
https://www.elibrary.ru/
http://window.edu.ru/
http://www.edu.ru/

1. Kanununa, Enena CepreeBna. COOpHHK 3a/1a4 110 BhICIIel MateMaTuke [ Tekcr]:
yaeOnoe nmocooue. Y. 1 / E.C. Kanununa, T.A. CenemeneBa, C.b. Xutos; pen. 2. H.
YwmxkukoB, 2015. - 108 c. Pexum  pocrtyma:  http://elib.igps.ru/?
41&type=card&cid=ALSFR-f687{f41-8b10-4703-89ed-60e0164da236

2. Tpodumern, E. H. Cratuctuueckue MeToabl 00pabOTKHU U aHaln3a uH(opmManuu
B MS Excel [Tekct]: yueOHoe nocobue. Y. 1. Meronbl onucareibHON CTaTUCTUKU U
npoBepku craructuyeckux rumnore3 / E. H. Tpodumen, B. A. Tpodbumen, C. II.
Epemenko; pen. . H. Umxkukos, 2017. - 192 c. Pexxum noctymna: http://elib.igps.ru/?
120&type=card&cid=ALSFR-b40f6686-4a20-4e82-a639-
fc4a87d544d7 &remote=false

3. Tpodumen, E.H. Cratuctuueckne MeToapl 00pabOTKH U aHaM3a UH(OPMALIUH
B MS Excel [Tekct]: yueOHOe mocoOue ajisi KypCaHTOB, CTYJIEHTOB, MarucTpOB,
aablOHKTOB yHHMBepcutera. Y. 2. JlucnepcHOHHBIM aHanu3. MeTonpl M3y4yeHUus
B3aUMOCBs3eil u quHamuku nporeccoB / E. H. Tpodbumen, B. 4. Tpodumer; pexa. 2.
H. UYwxwukoB, 2018. - 116 c¢. Pexum gocryna: http://elib.igps.ru/?
40&type=card&cid=ALSFR-ce4{6222-c02a-412a-b4{f-5¢c50c3cd3fcl &remote=false

4. Maremaruuyeckue  METOAbl  ONTUMHU3AIMM  TPOILECCOB  ONEPATHUBHOTO
pearupoBanust cuin u cpeactB MUC Poccun: yue6HOe mocobue: [rpud MUC]
Kamenenkas H.B. [u np.] UsnarensctBo: Cankt-IleTepOyprekuii yauBepcutet ['TIC
MUYC Poccun, Cankt-IlerepOypr, 2022. — 116 ¢. Pexxum gocryna:
http://elib.igps.ru/?21&type=card&cid=ALSFR-3b185da9-9991-4aec-80b0-
d72£53b2925b&remote=false

7.4. MaTepuajibHO-TEXHUYECKOE o0ecrneueHune

Jnst mpoBeneHuss U oOecreyeHUs 3aHATUNA UCHOJB3YIOTCS TOMEIICHMUS,
KOTOpbIE TPEACTABISIIOT COOOW y4yeOHbIe ayqUTOPUU ISl MPOBENCHUS Y4eOHBIX
3aHATUN,  NPEAYCMOTPEHHBIX  MporpaMMmol  OakajlaBpuara,  OCHAILEHHbIE
00OpyZOBaHUEM U TEXHUYECKUMHU CpPEACTBAMH OOY4YEHMs: aBTOMATU3UPOBAHHOE
pabouee MecTO IMpenojaaBaressi, MapKepHas JO0CKa, MYJIbTUMEAMMHBIN MPOEKTOp,
[I0Ca/I04HbIE MeCTa 00yUarOLUXCS.

[Tomemienust [Isi caMOCTOATENbHOW pPaOOTHl OOyYaromIMXCsl OCHAIEHbI
KOMIIBIOTEPHOW TEXHUKOM C BO3MOYKHOCTBIO NOAKIIOUEHUS K ceTthu «MHTepHeT» u
o0ecreueHueM JIOCTyIa K 3JIEKTPOHHOW WHGOPMAIIMOHHO-00pa30BaTeNbHON cperne
YHUBEPCUTETA.

ABTOp: KaHAMAAT MeJarorndeckux Hayk, noueHT Tpodumen E.H., kannunar
negarorndeckux Hayk, goueHT CenemeneBa T.A., KaHAMAAT TEXHUYECKUX HayK,
noueHt Ilerpuesa O.B.
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