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1. lleap 1 3a1a4u AMCHUILIHHBI

Lejab 0ocBOCHUA M CHUIIMHBI:

OBJIaJICHUE METOJIaMA MaTEMaTUYECKOI0 MO3HAHUS U METOA0JIOruel paboThl €
MAaT€MaTHYEeCKUMH OOBEKTAMHM B KOHTEKCTE WX NPUMEHEHUS JUIsl pELICHUS
npo(hecCHOHANbHO-OPUEHTUPOBAHHBIX ~ 3a7lad  MpH  MPOBEIECHUU  IMOXKAPHO-
TEXHUYECKUX IKCIIEPTHU3.

Ilepeyenb koMmeTeHMH, POPMUPYEMBIX B IPOLECCe U3YUYECHUS
AUCUMILTAHBI

Komnerenuuu Coaepxxanue
YK-1 Cnoco0eH OCyIIECTBIISATh KPUTHUYCCKUN aHalu3 MPOOJEMHBIX CHUTYyaIMi
Ha OCHOBE CCTEMHOT0 I0/IX0/1a, BbIpadaThIBaTh CTPATErHio AEHCTBUN

IIK-9 Crocoben MNPUMCHATbL CCTCCTBCHHBIC M MATCMATHUUYCCKUEC MCTOAbI IIPpH
MMPOBCACHUH IMOKAPHO-TCXHUYCCKUX IKCIICPTU3, UCIIOJIB30BAaTh CPCACTBA
HU3MCPCHUA B HpO(i)eCCHOHaHBHOﬁ ACATCIIbHOCTH

3agaum QIMCUMILIUHBI:

- (GopMHUpOBaHHE TIPEICTABICHUN OO0 OCHOBHBIX TOHATHSX U METOJax
byHIaMEHTAIBHBIX Pa3/IEJIOB MATEMATHUKH M BO3MOXKHOCTSIX WX MCIIOJIb30BAaHUS B
AKCHEPTHBIX UCCIETOBAHUSIX;

- (opMHupOBaHHWE YMEHHUH, CBS3aHHBIX CO CIIOCOOHOCTBIO TMPUMEHSTh
€CTECTBEHHBIE U MATEMATHUYECKUE METObI, MCIIOIb30BaTh CPEJCTBA U3MEPEHUs, B
Mpolecce peumeHust 3anad Npo(ecCHOHANbHON JAESTENIbHOCTH MPU  MPOBEACHUU
CyI€OHBIX TTOKAPHO-TEXHUUECKUX IKCIICPTU3.

2. IlepeyeHb IAHUPYEMbIX Pe3yJbTaTOB 00y4YeHHs AUCHUILINHBI,
COOTHECEHHBIX € INIAHUPYEMBIMH Pe3y/JIbTATAMHU 0CBOCHUS 00pa30BaTe/JbHOM

NMpOorpamMMbI
NuaukaTopsbl 10CTHKEHUS I[Inanupyemble pe3yjbTaThbl 00y4eHHS
KOMIETEHIIUH Mo JUCIHNJIHHE
Tun 3apaun npodeccuoHaNbHON AESITETbHOCTH: OPraHU3AIIMOHHO-YITPABICHYECKUI
YK-1.1 3HaeT
Brnagenne npuniunamu cbopa, otbopa u OCHOBHBIE MTOHSTHUS BBICIIEH MaTeMaTUKH,
00001eHus HHGOPMAITHH. METO/bl MATEMAaTUUECKOTO aHAJIN3a ¥ OCHOBBI
CUCTEMHOTO TIOJIX0/Ia JIJISl PeIICHHUS
TOCTaBJICHHBIX 3a/1a4 B 00J1aCTH CyneOHOM
IKCIIEPTU3BI.




Ymeer

NPUMEHSATH CUCTEMHBIH MOJXO0 B
IpoLIecCe PeIIeH s MPOPECCHOHATIBHBIX 3a/1a4 C
UCTIOJIb30BAHUEM METOJIOB MaTEMaTHYeCKOTO
aHaIM3a, AaHAJIMTUYECKON NreOMETPUH, INHEUHON
anreOpsl, TeopuH (HYHKIHH KOMIUIEKCHOTO
MEePEMEHHOTO0, TU(depeHIINATBHBIX YPaBHEHHIH,
TEOPUH BEPOSTHOCTEH U MaTeMaTHUECKON

CTaTUCTHKH.
VK-1.2 3HaeT
Cnoco6HOCTB aHAJIN3UPOBAThH " METO/BI aHAIHM3a PA3HOPOIHBIX JAHHBIX.
CHCTEMaTU3UPOBATh PA3HOPOJHbBIE JIaHHBIE, Vmeer
OLIEHUBATh YPPEKTUBHOCTH MPOLEAYP aHATU3A OCYILECTBIISATh OLEHKY 3P (PEKTUBHOCTH
po0JieM U IPUHATHUS PELICHUI. MpOLEYp aHalu3a MpodJieM U MPUHATHUS
pemnieHuii B npoeCCHOHATBHON e TETbHOCTH.
VK-1.3 3HaeT
Bnanenne HaBblkaMM Hay4yHOrO IIOMCKAa U TEXHOJIOTHIO pabOThI C
NPaKTUYECKOH paboThl ¢ MH(POPMAIMOHHBIMU | HHPOPMAIMOHHBIMA UCTOYHUKAMHU.
MCTOYHUKAMHU, METOJaMHU NPUHATHUS PELICHUN Ymeer
Ha OCHOBE CHCTEMHOTO TIOAXO/A. MIPOBOJIUTH MTOMCK HAYYHOH HH(OpMAIIH.

3. MecTO IMCHMILIUHBI B CTPYKTYPe OCHOBHOM Npo¢ecCHOHATbHOM
00pa3oBaTeJIbHOM POrPaMMBbI

JlucumIiuinHa ~ OTHOCHUTCS K = 4YacTd,  (GopMHpyeMOW  yYaCTHHKaMH
o0pa3oBaTebHBIX OTHOMICHHUH, 00pa30BaTEeIbHOM MPOrpaMMBbI CICIHAIUTETA II0
cnermanbHOocTH 40.05.03 Cynednasi sxcnepTusa, cnenuanauzanus «HKeHepHO-
TeXHHYeCKHe IKCIEePTH3bI».

4. CTpyKTYypa ¥ coaepkaHue TUCUUILTHHbI

OO6miast TPy 10€MKOCTh JUCIUTIMHBI COCTABIIICT 6 3a4eTHBIX eauHUI 216 JacoB.

4.1. PacnpeesieHne TPY10eMKOCTH y4eOHOH JUCHMILIMHBI 110 BHAaM padoT
1o cemecrpam u ¢gopmaM 00yYeHUs

JJIs1 OYHOH (POPMBI 00yYeHUs

TpynoemMKkocTh
o 1o
Bug yuebnoH paboTe 3.e. Jac. ceMecTpaMm
1 2

OOmast TpyA0eMKOCTh JUCHUIUIMHBI 1O Y4eOHOMY 5 216 108 108
TUIaHY
KonTakTHas padora, B TOM uncie: 82 40 42
Jlexmn 20 10 10
[TpakTHyeckue 3aHATHS 58 28 30
JlaGopatopHbie paboThI




TpynoeMKocTh
7 YOO IS 3.€. yac. CCMCHC(;paM

1 2
KOHCYJIbTAITMH TIEPE]T YK3aMEHOM 4 2 2
CamocrosiTesibHasi padora 62 32 30
KypcoBasi pabota (IIpoeKT)
3auer
IK3aMeH 72 36 36

4.2. Conep:kaHue IMCHUILIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3eiam)
C YKa3aHHeM OTBEeJCHHOI0 HA HUX KOJIMYeCTBAa aKA/IeMUYECKUX YaCOB M BH/I0B
Y4eOHBIX 3aHATHH

ouHas ¢popma o0yueHust
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1 cemecTp
1 |MaTpuiisl 1 OIpeaeTUTENH, UX 12 2 6 4
TPUIIOKECHHUS
2 | Bextopnas anrebpa 6 2 4
3 | DneMeHTHl aHATUTHYECKOH TeOMETpUH 6 2 4
4 | KoMmuiekcHble yncna 10 2 4 4
5 | Teopwus mpenesioB U €€ MPUIT0KECHHS 12 2 2 8
6 | IIpomsBoansie u quddepennnans 12 2 6 4
7 OcCHOBHBIE IOHATHS UHTETPAJIBHOTO 12 2 6 4
VCUNCIICHUS
Kouncyabranus 2 2
IK3aMeH 36 36
Hroro 3a 1 cemectp 108 10 | 28 2 | 36| 32
2 cemecTp
8 |UwucnoBble U GYHKIMOHATIBHBIE PSIIBI 12 2 4 6
9 | JuddepennmanpHble ypaBHEHUS U UX 12 2 4 6
CHUCTEMBI
10 | Cnyuaiiabple cOOBITHS M BETHYHUHBI 16 2 8 6
11 | OcHOBBI MaTEMAaTUYECKON CTaTUCTUKU 16 2 8 6
12 | OCHOBBI TEOpUM CTATHCTUYCCKUX pemeHnid | 14 2 6 6
KouncyabTanus 2 2
JK3aMeH 36 36
Htoro 3a 2 cemecTp 108 10 30 2 |36 | 30
Hroro mo xkypey 216 20 58 4 | 72| 62




4.3. TemaTHu4yeCcKHUil IJIaH AJ15 00yYaromuxcs 04Hoii ¢GopMbl 00yueHHst
Pa3nen 1. DiieMeHTHI JIMHEHHOM aJIreOpbl M AaHAJTUTHYECKOH reOMeTpUH

Tema 1. MaTpuubl 1 onpeaeJTUTEIN, UX PUIT0KEHUS

Jleknusa. MaTpuiisl ¥ ONpeaeauTeNu: OCHOBHbBIC TOHATUS U BUAbLI. Onepanuu
HaJ MaTpuuiamu. Beruncienue onpenenuteneit. CJIAY: ocHOBHbIC TOHSITUS U BUJIBI.
Merons! pemrennst CJIAY: I'aycca, Kpamepa.

IIpakTuyeckoe 3aHaTHe. MeToapl  pelIeHUs  CUCTEM  JIMHEHMHBIX
anredpanyeckux ypaBHEHUH.

IIpakTuyeckoe 3ansitue. VccienoBanue cCuCcTeM JTUHEHHBIX anreOpandyecKux
YPaBHCHUU.

CamocrosiTeibHasi padora. PemieHue cucteM JWMHEHHBIX anre0pandeckux
YPaBHEHHU MAaTPUYHBIM METOOM.

Pexomenayemasi iureparypa
ocHoBHas [1, 3]
JOTOTHATETbHAS [1].

Tema 2. BekTopHas ajireopa

IIpakTuyeckoe 3ansaTue. [I[punoxxeHne BEKTOPOB.

CamocrosiTeibHasa padoTa. BekTopbl: OCHOBHBIE TOHATHS U BUABL. JleicTBUS
¢ Bekropamu. CKalIpHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEIICHHUS BEKTOPOB.
IIprmMeHeHne BEKTOPHOTO U CMEIIAHHOTO ITPOU3BEICHUN U1 BBIYMCIICHUS TII0IIAAEH
1 00EMOB.

Pexomenayemasi iureparypa
ocHoBHas [1, 3],
nonoiaHuTenbHas [1].

Tema 3. D1eMeHTHI aHAJTUTHYECKOI TeOMeTPHHU

IIpakTHyeckoe 3ansATHE. 3a1a41 O MPAMOMN U IIOCKOCTH.

CamocrositeibHas padora. PemeHne 3agad 0 NMpsAMBIX Ha IUIOCKOCTH U B
IIPOCTPAHCTBE.

Boinonnenne pacueTHo-rpaduyeckoil (KOHTPOJBHON) padOThl «DJIEMEHTHI
JTUHEHHOU areOphbl M AHAIUTUYECKON TEOMETPUIY.

Pexomenayemas iureparypa
ocunoBHas [1, 3];
nonoJiHuTeNbHas [1].

Pa3nen 2. JjeMeHTHI BhICHIEH aJredpbl

Tema 4. KoMmiekcHbIe YHCJIa
Jleknus. KoMruiekcHbIE YMClIa: OCHOBHBIE TIOHATHS, pa3uyHbIe (HOPMBI
KOMILJIEKCHOT0 yncia. Onepanuy HaJi KOMIUIEKCHBIMU YHCIIAMMU.
IpakTuyeckoe 3ansiTue. /J[eMCTBUS HAJl KOMIUJIEKCHBIMU YHUCIIAMU.
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IIpakTHyeckoe 3ansiTue. KOMIUIEKCHBIEC YMCIIA U UX IPUIIOKECHHUSL.
CamocrosiTebHas padora. Teopust GyHKINI KOMITJIEKCHOTO MTEPEMEHHOTO.
Pexomenayemas iureparypa

ocHOBHas [2, 3];

JOTIOJTHATETbHAS [2].

Paszngea 3. BBengenue B MaTeMaTHYeCKHA aHAIN3

Tema 5. Teopus npeaesioB U ee NPUI0KEHUSA

Jleknusn. Ilonartus Teopuu (PYHKIMNA OJHOW M MHOTHX NEPEMEHHBIX, HX
rpaduku. [Ipegen pyHKUIUU OAHON MEPEMEHHON U €€ HEMPEPHIBHOCTh. ACHUMIITOTHI
(YHKITUH OTHOM MEPEeMEHHOM.

IIpakTHyeckoe 3anarue. [Ipuoxenue Teopun Ipeaeios.

CamocrositeibHast padora. Pa3paboTka cucTteMaTuU3HpylOWEeHd TaOauibl
«OCHOBHBIE 3JI€EMEHTapHble (QYHKIMU W UX Tpauku». BbllonHEeHHE pacyeTHO-
rpaduueckoil (KOHTPOJIbHON) paboThl «BBeneHne B MaTEMaTHUYECKUIN aHAIH3Y.

Pexomenayemasi iureparypa
ocHoBHas [1, 3];
nononaHuTenbHas [1].

Paznen 4. luddepennuanbHoe ucuncjiaeHne GyHKuui

Tema 6. IIponsBoanbie u (U PepeHuNABI

Jleknus. [TorsTus npon3BoaHON GYHKIIMKA OAHON MEPEMEHHON U HECKOJIBKUX
nepemeHHbIX. [IpaBuna nuddepermupoBanus.

IIpakTHuyeckoe 3aHsiTHe. BhruncieHne Npou3BOAHBIX W AubdepeHInaIoB
(GyHKLIMIA OTHON EpEMEHHOM.

IIpakTuyeckoe 3aHsitTue. Bopruncienne mpou3BOAHBIX M JauddepeHnnanon
(YHKIIUH HECKOJIBKUX TTEPEMEHHBIX.

I[IpakTnueckoe 3anstue. UccienoBanne  QyHKIMHA €  MOMOIIbBIO
MPOU3BOIHBIX.

CamocrositenbHass padora. Haxoxnenue npon3BoAHbIX 00OpaTHBIX (DYHKIIMIA
olHOM mepemeHHON. HaxoxaeHue mnpous3BOAHBIX (YHKIMA OJHON NEpeMEHHOM,
3a/IaHHBIX MMAPAMETPUUECKHU.

Pexomenayemasi iureparypa
ocHoBHas [1, 3];
nonoJiHuTeNbHas [1].

Paznen 5. UaTerpajibHoe ucyuciaenre QyHKuum
Tema 7. OCHOBHBIE NOHATHS HHTETPAJTBHOT0 UCUHUCJICHUS

Jlexnus. [TepBooOpa3Has 1 HeonpeAeICHHbIN HHTErpal: OCHOBHBIC TTOHATHS U
cBorictBa. Metonbl uHTerpupoBaHus. OnpeneneHHbld  MHTErpal. MeTozsl



BBIYUCJICHUS  OMNpeJeNieHHbIX  uHTerpaioB. @Dopmyna  Herotona-JleitbHua.
HecoOcTBeHHBII nHTErpal.

IIpakTnueckoe 3ansaTHEe. BhiunciieHre HEONPEIEICHHBIX NHTEIPAJIOB.

IIpakTuyeckoe 3aHsTHe. BhIUMCICHHE OMNpPENEICHHBIX W HECOOCTBEHHBIX
WHTETPaJoB.

CamocrosiTeibHaa padora. ['eoMeTpuyeckue NPUIOKEHUS ONPEICTECHHOIO
WHTETpajia: TIOMAAA TUIOCKUX (UTYp; IJIMHA AYyTd KPUBOM ILIONIAb MOBEPXHOCTH
BpalleHusi; o00beMbl TeJN BpalleHus. BbinmogHeHue pacyeTHO-rpapuuecKoit
(KOoHTpOJIBHOM) paboTel 1o pazaeny «JlubdepeHnumaisHoe W HUHTETpaIbHOE
UCYHCIICHUE (PYHKIIHI.

Pexomenayemas jiureparypa
ocHoBHas [1, 3];
nonoiaHuTeNbHas [1].

Pasznea 6. Paani

Tema 8. HucnoBble 1 QYHKIHUOHAIbHBIE PAABI

Jleknms. YucnoBeie psAabl: OCHOBHBIE MOHATHS, IPU3HAKU CXOAUMOCTH.
QOYHKIMOHAIBHBIE PSI/Ibl: OCHOBHBIE MTOHATHUS, HAXOXKACHUE 001ACTH CXOAUMOCTH.

IIpakTH4yeckoe 3ansitue. [I[puMeHeHne Teopun psAOB.

IIpakTH4yeckoe 3ansitTue. OyHKINOHAIBHBIC PABI.

CamocrositeibHass palora. PasznoxeHue 3JeMEHTapHBIX (QYHKIUM B pafl
Tenmnopa.

Pexomenayemasi iureparypa
ocHoBHas [2, 3];
JONIOJIHUTE bHAS [2].

Pasznes 7. OcHoBbI Teopuu AU PepeHIHATbHBIX YPABHECHUI

Tema 9. luddepenunaibHbie ypaBHEHHSI M HX CHCTEMbI

Jlexknusa. {uddepenunanbasie ypaBuenus. 3agada Ko, OCHOBHBIE METOIbI
penieHus: OObIKHOBEHHBIX TU((PepeHIInaNbHbIX YPaBHEHUH.

IIpakTuyeckoe 3ansitue. PemieHne OOBIKHOBEHHBIX IHU(PEpeHIIMATbHBIX
YPaBHEHHUM.

IIpakTuyeckoe 3anusitue. Pemenue cucreM nud pepeHnnanbHbIX ypaBHEHUH.

CamocrosiTesibHass padora. Pemenne 3amaun Komm miisi 0OBIKHOBEHHBIX
muddepeHnranbHbIX ypaBHEHUH TIEPBOTO MOPSIIKA.

Brimontnenne  pacuetHo-Tpaduueckoir  (KOHTPOJBHOHM) paboThl  «MeTomabl
pereHus qudhepeHITUaTbHBIX YPABHEHHI.

Pexomenayemas jiureparypa
ocHOBHas [2, 3];
JIOTIOJIHATETbHAS [2].

Pa3znen 8. Teopusi BeposiTHOCTEH
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Tema 10. Cxyuajiinble cOOBITHSA U BeJIUYUHbBI
Jlekuusi. OcHOBHblE TOHATHS KOMOWHATOpUKU. CiydailHble COOBITHS U
BEJINYVHBI.

IIpakTu4yeckoe 3ansitue. KomMOMHaTOpHBIE 33/1a4U U METOIbI UX PELLICHHUS.

IIpakTH4yeckoe 3ansiTue. BoiuuciaeHne BEpOATHOCTH CIIyYailHbIX COOBITUH.

IIpakTnyeckoe 3ansitue. Ciy4aiiHble BETMYUHBI.

CamocrosiTenbHasa padora. [IpuioxeHrne Teopun BEPOSTHOCTEN CIIyYalHBIX
COOBITHH M BEJIMUMH B MMPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4ax.

Brinonnenne pacdeTHo-rpaduueckoil (KOHTPOJIBHOM) paboThl MO paszaeny
«Teopust BEpOATHOCTEW.

Pexomenayemas jiureparypa
ocHoBHas [2, 3];
TOTOJIHUTENIbHA [2, 3].

Pa3znen 9. Matemarnueckasi CTATUCTHKA

Tema 11. OcHOBBI MATEMATHYECKOI CTATUCTUKHU

Jlekums. [IoHATHA ¥ METOJIBI MAaTEMAaTUYECKOM CTAaTUCTUKU. BEpOSITHOCTHBIE
AQHAJIOTH CTAaTUCTUYECKUX MOHATHU. [IOHATHE CTaTHCTUYECKOM W KOPPEISUMOHHON
CBSI3H.

IIpakTuyeckoe 3aHsAiTHE. BIunciIeHrEe TOUEUHBIX U UHTEPBAIBHBIX OLICHOK.

IIpakTuyeckoe 3ansaTe. Moiesi 1 METOAbI PETPECCUOHHOIO aHAJIN3a.

IIpakTuyeckoe 3aHsTHe. [IpUMEHEHHE KOPPEIALUOHHO-PETPECCUOHHOTO
aHau3a.

CamocrositesibHass  pabdora.  CTaTUCTUYECKHME  METOJbl  H3YUYCHHS
B3aMMOCBSI3€H SIBJICHUN U MPOILIECCOB.

Pexomenayemasi iureparypa
ocHoBHas [2, 3];
JOTIOJTHUATENbHA [2, 3].

Tema 12. OcHOBBI TEOPHH CTATHCTHYCCKUX PellIeHU
Jlekuus. OCHOBHBIE TOHATHS TEOPUM IPOBEPKH CTATHCTUYECKUX THIIOTES.
OCHOBHBIE 3TaIlbl IPOBEPKH TMITOTESBI.

IIpakTnyeckoe 3ansaTHe. [IpoBepka runorTe3 ¢ MOMOIIBIO CTATUCTHUYECKUX
KPUTEPHUEB.

IIpakTuueckoe 3ansaTue. [[puMeHeHEe TEOPUHN CTATUCTUYECKUX PELLIEHUM.

CamocrositenbHast padora. [IpuioxeHne Teopu CTaTUCTUYECKUX PELIECHUN.
Brimonaenne  pacdetHo-Tpaduueckoid  (KOHTPOJIBHOM) paboThl MO  pasnemy
«MaremaTtnueckas CTATUCTHKA.

Pexomenayemas jiureparypa
ocHoBHas [2, 3];
AonoJHUTEbHAS [2, 3].



5. MeToanuyeckyne peKOMEHAALMHU M0 OPTraHU3ANUN U3YUYEHUS TUCIUTINHBI

[Ipu peanu3zanuu MPOrpaMMbl JUCIHHUIUTUHBI HCIOJB3YIOTCS JEKIWOHHBIE U
MPAKTUYECKHUE 3aHITHSL.

OO1uMu 1eNIIMU 3aHATUN SBISIOTCS:

— o0oO0ImIeHne, cucTeMaTu3alus, yriayOJeHue, 3aKperieHHE TEOPETHUECKUX
3HaHUU IO KOHKPETHBIM TEMaM JIUCIUTUINHBI,

— dbopMHpOoBaHHE YMEHUW MPUMEHSATH I[OJyYCHHbIE 3HAHUS Ha IPaKTHUKeE,
peanu3anus eJUHCTBA HHTEUICKTYaIbHON U MPAKTHYECKOU IeATEIbHOCTH;

— BbIPA0OTKA MPHU PEIICHUU MOCTaBICHHBIX 3a]a4 NMPo(hecCUOHATBHO 3HAUMMbBIX
KayecTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,  TBOPYECKOMU
WHUIMATUBBI.

[enstmMu €KUM SBISIOTCS:

— (dbopMupOBaHrE CUCTEMATH3UPOBAHHBIX HAYUYHBIX 3HAHUN 10 JUCHIHUILIIHHE C
aKIIEHTOM Ha HamOoJee CIOKHBIX BOMPOCAX MOCTPOCHUS MAaTEMaTHUYECKUX MOJEIeH
mpoliecca yrnpaBieHus,

— CTUMYJIMPOBAaHUE aKTUBHOM MMO3HABATEIbHON AESTEILHOCTU 00yYarOIuXCs,
CHOCOOCTBYIOLIEH (OPMUPOBAHUIO UX TBOPUECKOTI'O MBILIUICHHUS.

B Xozme mpakTH4eckoro 3aHATHs OOECHeurMBAETCs IMPOLECC aKTUBHOIO
B3aMMOJEHCTBHS 00ydaroluxcs ¢ MpenoiaBareieM; NpuoOpeTaroTcsl NPakKTHUECKUe
HaBbIKM U yMeHMs. Llenb mpakTHUecKoro 3aHsATUS: YIIIyOUTbh M 3aKpPENUTh 3HAHUS,
MOJly4YeHHBIE Ha JEKIWH, (OPMUPOBAHWE HABBIKOB HCIOJIB30BAHUS 3HAHWUN IS
pelleHrsT TPAaKTHYECKUX 3ajad; BBINOJHEHHE TECTOBBIX 3aJaHUN MO TPOBEPKE
ITOJTYYEHHBIX 3HAHUN U YMEHHUM.

KoHcynbTanum TOpoBOAATCS Mepel  dK3aMEeHaMU C  1eJIbl0  0000IeHus
MPOMIEHHOTO MaTepralia U Pa3bsCHEHUsI HanboJiee TPYAHBIX BOMPOCOB, BOZHUKAIOIINX
y oOydarommxcss TpH HW3yYeHHH AUCHUIUTMHBL ~KOHCynbTalluu  MPOBOISTCS
mpernojaBaTesieM, BEAYIIMM 3aHATHS B Y4eOHOW Tpymnme, W HOCAT TPYMIIOBOM
XapakTep.

CamocrosiTenbHas paboTa OOydYarolIMXCs HampaBlieHa Ha yriayOleHue W
3aKpeIyIeHHe 3HaHWM, IMOJIyYEHHBIX Ha JIEKIMSIX W APYTUX 3aHATHSAX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJIBHOIO AaKTHUBHOTO MPUOOPETEHHS! HOBBIX, JOMOJHUTEIbHBIX
3HAaHUU, MOATOTOBKY K MPEACTOSALIMM 3aHATUAM M MPOMEXKYTOUYHOM aTTecTalui,
BBITIOJIHEHHUE PacYeTHO-Tpaduueckux (KOHTPOJIbHBIX) paboT.

6. OnleHOYHbIE MATEPUAJIBI 110 AUCIUIIJINHE

Texyuuii KOHTPOJIb YCIEBAEMOCTH 00ECIIEUMBAET OIIEHUBAHUE X0/1a OCBOCHHUS
TUCIUIUIMHBI, TPOBOJUTCSA B COOTBETCTBUU C COJIEPKAHUEM JMCLMIUIUHBI IO BUAAM
3aHATHI B (GopMe oOmpoca, TECTUPOBAHUS, BBIMOJHEHUS PACUETHO-TPaAPUUYECKUX
(KOHTPOJIBHBIX) padoT.

[TpomexyTouHass arrectanys OOECIIEUYMBACT OLICHMBAHUE MPOMEXKYTOUHBIX U
OKOHYATENIbHBIX PEe3yJbTaTOB OOY4YEHHUS MO JUCHMIUIMHE, MPOBOAUTCS B (opme
AK3aMEHOB.



NGOk wWdE

9.
10.

11.
12.
13.
14,
15.
16.
17.
18.
19.

20.
21.
22,
23.
24,
25,
26.
27,
28.
29.
30.
31.
32.

33.

6.1. [IpumepHbIe OLleHOYHBIE MATEPHAJIbI:
6.1.1. Texkyiero KOHTpOJIst

IIpuMepHBIE BONPOCHI AJIS1 OIPOCa:

PackpoiiTe CylmHOCTh NOHATUS «MaTPULIAY.

Kakwue Buapl maTpun; Bam n3BecTHbI?

JIuHeliHbIe Onepalyy HaJl MATPULIAMH.

[IpousBenenne Marpu. Onepanns TPaHCIOHUPOBAHHUSL.

DneMeHTapHbIe TpeoOpa3oBaHmsl CTPOK (CTOJIOIIOB) MATPHIIHI.

Kax BBEIYHCIISAIOTCS OpeaenuTeNn 2-T0 ¥ 3-TO TTOPSIAKOB?

Kax onpenenstorcss MUHOPBI U anreOpanvecKue JOTOTHCHMS ?

Kak  ocymectBigerca  pas3ioXeHUE  ONpeNenuTeNs 1O  JJIEMEHTaM
MIPOM3BOJIBHOM CTPOKH WITH CTOJIOIA?

[lepeuriciure 3Tanbl HAXOXKIECHUSI OOPATHON MATPUIIBL.

Kakue merompl pelieHus CHUCTEMbl JIMHEWHBIX alreOpanydyecKkux ypaBHEHUUN
(CJIAY) Bam u3BecTHBI?

Kak ocymectisiercst pemenne CJIAY ¢ nomomisio hopmyn Kpamepa?

Kak ocymectisiercs pemenne CJIAY ¢ nomomibio metonoMm ["aycca?
Uccnenosanne CJIAY Ha COBMECTHOCTb.

ChopmynupyiiTe NOHATHE BEKTOPA, YKAXKUTE BUBI BEKTOPOB.

JIuHeliHble Onepanny HaJl BEKTOPAMH.

CkansipHoe pOU3BE/ICHHE BEKTOPOB U €r0 CBOMCTBA.

BektopHoe npousBeieHre BEKTOPOB U €ro CBOMCTRA.

CwmernianHOe IPOU3BEICHUE BEKTOPOB U €0 CBOMCTBA.

[IpuMeHeHne BEKTOPHOTO U CMENIAHHOTO MPOU3BEICHUM MJisi BBIYMCIICHUS
Iomaae 1 00LeEMOB.

OcHOBHBIE BUbI YPABHEHUH NIPSIMOM Ha IJIOCKOCTH.

B3anmHoe pacnosiokeHue npsiMbIX Ha MIIOCKOCTH.

[Ipsimas Ha I0CKOCTH. PaccTosiHUE OT TOUKM 10 IPSMOM.

[InockocTb. OCHOBHBIE BU/IbI YPABHEHU INTIOCKOCTH.

B3anmHoe pacnonioxkeHue miIoCKOCTEN.

IIpsimas B mpocTpancTBe. KaHOHMYECKOE YpaBHEHHUE MIPSAMOM.

PaccrosiHre OT TOYKM 10 IPSIMOU B TIPOCTPAHCTBE.

B3auMHoOe pacnosioxxeHue npsamMon U MIOCKOCTH.

Kinaccuduxariiysi KpuBbIX BTOPOTO MOPSIIKA.

Kanonudeckoe ypaBHEHHE U TapaMeTPhl dJUTUIICA.

Kanonuyeckoe ypaBHEHHE U TapaMeTPhl TUTIEPOOJIHI.

Kanonuyeckoe ypaBHEHHE U TapaMeTphl MapadoJIbl.

Kommiekchbie uncia. I'eoMmerpuueckas HHTEpIpETaIs KOMILUIEKCHBIX YUCE.
®opMbI PEICTABICHUS KOMIUIEKCHOTO YUCJIa.

Omnepanyuu Hal KOMIUICKCHBIMH YHCIIAMH B aireOpandeckoit popme.
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34. Onepanui  HaJl KOMIUIEKCHBIMM YHCJIAaMU B TPUTOHOMETPUYECKOW M
MoKazaTeIbHOU (hopMax.

35. AlropuT™ TOCTPOCHHUSI Ha IJIOCKOCTH MHOXECTBA TOYEK KOMIUIEKCHON
MJIOCKOCTH.

36. Pemmenne anredpanyeckux ypaBHEHUN HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.

37. llonsitue QpyHKIMKU OgHOU mepeMeHHOU. ['padki OCHOBHBIX AJI€MEHTAPHBIX
(GyHKIHIA.

38. IlonsTne QyHKIIMH HECKOJIBKUX TTEPEMECHHBIX.

39. [lonsartue npenena pyakuuu. OJHOCTOPOHHUE MPEIEIIHI.

40. OCHOBHBIE TEOPEMBI O MpeeIIax.

41. Beruucnenue npenenoB GyHKIUNA PU TOMOITY «3aMedyaTeIbHBIX» MPEIENIOB.

42. TloHsiTHE HEMPEPHIBHOCTU (PYHKIIUH.

43. Tlonatue acUMNITOTHI PYHKIIUU OJTHON TIEPEMEHHOM.

44. Tlonatue npou3BOJHON MEPBOTO MOPsIIKA PYHKINUN OJHON MEPEMEHHOM.

45.11onstre nuddepennmana nepBoro NopsAaka GyHKIUU OJTHON NEPEMEHHOM.

46. [IpaBuna quddepeHnnpoBaHNs U UX IPUMEHEHHE.

47. ITpou3BoHas CIOKHON (QYHKITUH.

48. Ipasuno Jlonurans 1 ero npuMeHEeHHE.

49. Anroput™m uccienoBaHusi (QYHKUMHA TpPH  TOMOINM TMPOU3BOIHBIX U
MOCTPOEHUE ICKU30B rpa)uKoB.

50. [IpouzBoausie u qudGepeHnanbl BHICIIUX TOPSIKOB.

51. YacTHble MpOon3BOAHbIE (PYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

52. [lepBooOpa3Has 1 HEOIPEACIICHHBIN HHTETPal.

53. MeTtoabl MHTErPUPOBAHUA.

54. OnpeneneHHplid  UHTETpasia. ['€OMETPUYECKHA CMBICT  OMPEEICHHOTO
UHTErpaa.

55.@opmyna HeroTona-JIeitbHuna.

56. MeTobI BEIYHUCTICHHSI OTIPEIeTICHHBIX HHTETPAIOB.

IIpuMmepHbIe TeMBbI pacyeTHO-TpaduIecKUX (KOHTPOJIbHBIX) padoT:
1. DieMeHThI IMHEWMHOW anreOpbl U aHATUTHYECKOW T€OMETPHUHU.

2. BBenenue B MaTeMaTUYSCKUI aHAJIN3.

3. AuddepennmanbHoe U HHTETPATHFHOE UCUUCTICHUE (PYHKIIHIA

4. Metoas perienus: auddepeHIuanbHbIX YPaBHEHHM.

5. Teopust BEpOSITHOCTEN.

6. MaTtemaTtuueckasi CTaTUCTHKA.

Tunoskble 3a1a4u;
1. Halinute Bce BO3MOXKHBIE TPOU3BEICHUS MATPULL;

At 1] o - P I
—2021—111(::—12051_2'
1 -4 10

2. Pemnre cucteMbl ypaBHEHHN:
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2x—y+1z=0, 2Xx—-y—-4z=0,
3x+12y-3z=1, {3x+12y-62=1,
4x-3y—-z=2; 4x-3y—-8z=2.
3. Jdausr touku: A(0; 1; 1), B(1; -1; 2), C(3; 1; 0), D(2; —3; 1). Haiigure
o6bem nupamusl ABCD u ee Beicoty BH.
4. Halinute mepuMeTp W IUIOIIQJIb TPEYroJIbHUKA C BEPIIMHAMH B TOYKAX
A-11-2), B(-3,-L-3) u C(-7;3,-5).
5. Haitgure yroi Mexay IIOCKOCTAMU 6X—2y+2=6 U 3x—y-2=0.
6. Beruucnure npeaenst:

C 3-X+9 . 34+x°+7x . 1+c0s2X . (X=5Y" . 2x—e*sinx
lim = : - ,lim =222 fim | =— =L
x20 X —27X  x-o=bBXT+9x—2 x-0  cigx x—o| 5§+ X x-0  2X° —5x

7. Haitnure mpou3BoiHbIE (QYHKITUII:

1 5 ' X 2 2
=—arcctg —, f(x)=1Io , V= , X +3y—-5x :9’ — YOS X
y 5 : X (x)=og, 2-X y V2x+1 o g

8. Uccnenyiite GyHKIMH U TOCTPOUTE UX TpadUKU:

3
y=x"+3x*-4x*+8, f(x)=

X
x2-16"

9. Uccnenyiite Ha SKCTpeMyM (QYHKLUU:
z=x"—y*+32x+4y; z=x"-y*, ecli y =12—-4x.

10. HCCHGHYﬁTe Ha CXOOAUMOCTDB YUCJIOBBIC PAOBI:
2

LS

o “~n2416 <\ 5+4n*+2n

11. Haligute npoMexXyTKH CXOAUMOCTHU PSAJIOB:

i X" i (x-2)"

n=0 4”(n +1)3 ' n=0 (n+3)2 .

12. Pemmte nuddepeHimanbHble ypaBHEHUS:

(5y—5x2y)y’ =2xy* +2x, xydy= (x2 —~ yz)dx, 2xy"=y', y"+2y' -3y=0.

13. Tpu cTpeska B OJIMHAKOBBIX W HE3aBHUCUMBIX YCIIOBUSIX MPOU3BOIST IO
OJTHOMY BBICTPEITY ITO OJTHOU U TOM K€ 1eau. BepoATHOCTh MOpaKEeHUS LIEN MTEPBBIM
ctpenkom paBHa 0,9, Bropeim — 0,8, Tpetbum — 0,7. Haliiure BEpOSITHOCTH TOTO, YTO:
a) TOJIbKO OJIMH M3 CTPEJIKOB IOIMAJET B IeJib; 0) TOJBKO JIBa CTpEJIKa IMOMaJeT B
11eJIb; B) BCE TPU CTpeJIKa MOMaAyT B II€JIb; T') XOTS ObI OJJMH CTPEJIOK MOMa B 1IEb.

14. Tpu cranka nmpoU3BOIAT NPOIYKIUIO, IPUYEM, TIEPBBIA U BTOPOU CTAaHOK
BbiltyckatoT no 30%, a Tpetuit no 40% Bcell npoaykuuu. bpak B MX MPOLYKIHUH
cocTaBisieT cooTBeTcTBeHHO 1%, 2% wu 3%. Haiigute BEpOSTHOCTH TOTO, YTO
CIIy4aitHO BBIOpaHHOE U3/IENINE 0KA3aJI0Ch OPaKOBAaHHBIM.

15. Haiigute MaTeMaTH4Yeckoe OXHUIAHHUE, JUCIEPCUI0 U  CpeaHee
KBaJpaTuyeckoe oTkioHeHne CBX:

Xi 1,0 15 2,0 2,5 3,0 3,5 4,0
Pi 0,18 0,10 0,12 0,20 0,10 0,20 0,10
16. Haiinute MaTeMaTHYECKOE OXXUJAaHUE, JIACTIEPCUIO u

cpenHekBaapaTuyeckoe oTkiionenue CBX, ecnu:
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0, x<-1 0, x<0,5,
_ 2x-1
a) p(x)=1{2x+2, -1<x<0, 6) F(x)= L 05<x<1,
0, x>0; L >)<(>1.

17. Crpenok npou3BoguT 6 BBICTPEIOB 0 MUILIEHU. BepoATHOCTE nonasanus
B MHILIEHb B K&KJIOM cirydae paBHa 0,7. Haiinure BEpOATHOCTH TOTO, YTO OH ITONAACT
B MUIIIEHB: a) 3 pa3a; 0) MeHee TpeX pas; B) HE OoJiee MITH pas.

18. /laHbl 3HaYEHHUS CIIy4YallHOW BEJIMYHHBL:

709062 73 868291 73 879595 78 81 78 68 62 58 85 58 83 7557 77 98 56 70 81
65 72 6585 76 72 63 93 78 97 90 92 57 60 84 97 83 71 67 75 86 66 80 71 90 64 72
858391 708895957785 78 68 6258 855883 7857 7098 56 77 81 60 79 66 85
78776693 789790925760 84 97 83 7167 75 83 64 80.

[TocTpoiiTe BaprallMOHHBIN P,

3anuimuTe U NOCTPOUTE IMIUPUUYECKYIO QYHKIIHIO pacIpeieeHHUS.

ITocTpoiiTe NOJUTOH UM TUCTOIPAMMY YacTOT.

Haiinure Moy u Mmennany.

HalimuTe 4MCIIOBBIE XAapAaKTEPUCTUKU CTAaTUCTUYECKOTO PACIPEACICHUS:
BBIOODOYHOE  Cpe/lHee;  BBIOOPOUHYIO  JAMCIEPCUIO;  BBIOOPOYHOE  CpeaHee
KBaJpaTUYECKOE OTKIOHECHHE.

Haitgure ToueyHbIE OLIEHKH apaMEeTPOB PACIPEACTICHHUS.

Haitgure nHTEpBAIBHBIE OILIEHKU MTAPAMETPOB PACTIPEACIICHUS.

19. IIpoBomuics KOHTPOJBHBIM Cpe3 MO BBISBICHHUIO CKOPOCTH YTEHHUS Y
rpymnsl gered or 6 no 10 mer. Halinure CTaTUCTHYECKYH0 3aBUCHMOCTH MEXKIY
BO3pacToM pedeHKa X (JIeT) U CKOPOCThIO €ro UTeHus ¥ (CI0B B MUHYTY):

VX 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

Y CTaHOBUTE CTATUCTUYECKYIO 3aBUCHUMOCTh MEXAY 3HAUYEHUSMH MPU3HAKOB X
u V. IlpoeppTe THMNOTE3y O paBEHCTBE HYIIO KOd(PPUIIMEHTA KOPPEISIHNH
F€HEPAJIbHOM COBOKYNHOCTH. IlOoCTpoWTE KOpPEISIIUOHHOE TO0JIE W MPSIMYIO
perpeccun ¥V Ha X.
20. Pe3ynbTarhl NPOMEXYTOYHON aTTECTAllUU CTYJIEHTOB IO JUCLMIUIMHE
BbICIIIasi MATEMATHUKa TPUBEJICHBI B TAOJHUIIE:

CryneHt 1 2 3 4 5 6 7 8 9 10 11 12
Ormerka | 8 6 6 7 3 3 3 3 6 4 3 7
Cryment | 13 | 14 15 16 17 18 19 20 21 22 23 24
Ormerka | 8 8 8 5 4 3 4 6 9 7 7 4

Ha ypoBHe 3naunmoctu 0,05 mpoBepbTe TMIOTE3y, YTO OTMETKU CTYJECHTOB
pacnpeneneHbl HOPMaJbHO.

TunoBble 3a1aHuA 1)1l TECTHPOBAHMSI:
1. Ecnim Bce ameMeHThI CTPOKM KBaJpaTHOW MaTpHUIlbl PaBHBI HYIIO, TO
OTIPEICITUTEIh MaTPHUIIbI:
Bapuanmur omeemos: 1) pasen 0; 2) He cyiiecTByeT; 3) paBeH 1.
13



2. Ecmm k o2nemMeHTaM CTPOKM  KBaJIpaTHOM  Marpuilsl  MpuOaBUTH

COOTBETCTBYIOIIHE DJIEMEHTHI JIPYTOi €€ CTPOKH, YMHOKCHHBIC Ha OTIIMYHOE OT HYJIS
YHUCJII0, TO:

CCJIN:

Bapuanmer omeemog:

1) onpenenutens OyAeT paBeH HYIIIO;
2) onpenenuTenb He U3MEHUTCS;

3) onpenenuTesib U3MEHUT 3HAK;

3. Cucrema nTUHEHHBIX anreOpanvyeckux ypaBHEHUN HA3bIBAETCS OJIHOPOHOM,

Bapuanmuvr omeemos:

1) cBOOOIHBIC YJICHBI BCEX €€ YPaBHCHHUI PaBHBI HYJIIO;

2) OCHOBHAasi MaTpHlla CUCTEMbI BBIPOXKIICHA;

3) X0Ts1 OBl OJIMH U3 CBOOOIHBIX YICHOB YPaBHEHUH paBEeH HYIIIO.

4. Cucrema ypaBHEHHN x—y =0 U 2x—2y =0 UMEET:

Bapuanmuer omeemos:

1) ogHO pelieHue;

2) 0 pemieHui;

3) OeCKOHEUHOE MHOXKECTBO PEIICHUH

5. 3HaueHHE MPOM3BOIHON (PYHKIMH Y = 2arcsin 3x B TOYKE X =0 paBHO:
Bapuanmuer omsemos: 1) 0; 2) 2; 3) 6.

6. 3HaueHKe MPOU3BOJHON PYHKIMY Yy = arctg2X B TOUKE X =—1 PABHO:
Bapuanmer omsemos: 1) 1; 2) 0,2; 3) 0,4.

7. Audpdepenuman GyHKIMU y = In(x+3)) B TOUKE X =—2 UMEET BUA:
Bapuanmor omeemos: 1) dy =0; 2) dy =dx ; 3) dy =-0,50dx .

8. DkcTpeMyMoM (hYHKIIMH HA3bIBAIOT:

Bapuanmuer omeemos:

1) 3HaYeHus apryMeHTa, pu KOTOPbIX MPOU3BOHAS (PYHKIIMH paBHA HYJIIO;
2) 3Ha4YCHUS PYHKIMH B TOYKAX JIOKATBHOTO MAKCUMyMa M MUHHMYMa;

3) TOYKH JIOKaJIbHOTO MaKCUMyMa U MUHUMYyMa (QyHKITUH.

9. Cymma 3HadeHnit pyakiuu Y =Xx"* —13x° +36 B TOUKax SKCTPeMyMa paBHa:
Bapuanmer omsemos: 1) 23,5; 2) 0; 3) 24.

10. Touka neperu6a Qpynkiuu Yy =2x° —6x° —18X pasHa:
Bapuanmer omseemos: 1) 0,75; 2) 0; 3) —-22.
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11. Yron B (B rpanycax) TpeyrojpHUKa ¢ BEPIIMHAMHU B TOUYKaxX A(2;2), B(5;5)
U C(9;1) paBeH:
Bapuanmer omsemos: 1) 120; 2) 60; 3) 90.

12. Ecnu n3BecTHBI TOUKH C(6; —2;3) U D(5; —2; —5), TO CyMMa KOOpJIUHAT
Bektopa DC paBHa:
Bapuanmor omsemos: 1) 9; 2) 5; 3) 11.

13. Moaysb CKanspHOTo MPpOU3BEACHHS BEKTOPOB a(5;0;-5) u b(-5;7;5) paBen:
Bapuanmor omsemos: 1) 0; 2) 50; 3) 20.

14. Tlepumerp mnapajuiejorpaMMa C BepIIMHaMH B Touykax A(-11;—2),
B(~3;-1—-3) U C(~7;3,—5) paBeH:
Bapuanmer omsemos: 1) 18; 2) 9; 3) 27.

15. Moaynp CMEIIAaHHOTO TMPOU3BEIECHUA BEKTOPOB a=5k-3j, b=2k wu
C =Kk +5i + ] paBeH:
Bapuanmer omseemos: 1) 36; 2) 6; 3) 0.

16. [lan TpeyroipHUK ¢ BepmmHamu B Toukax A (1; 12), B(7; 1) u C (-3; -3).
Ypasuenue ctopons! BC umeer Bu:
Bapuanumet omeemos: 1) 11x+6y-83=0; 2) 2x-5y-9=0; 3) y=5x-8.

17. an tpeyronbHuk ¢ BepmuHamu B Toukax A (1; 12), B (7; 1), C (-3; -3).
VYpaBuenue meauansl BM umeet Bua;
Bapuanmor omeemos:. 1) 3x—2y+5=0;2) x—y+4=0; 3) 7x+16y—-65=0.

18. T'eomeTpuueckoe MECTO TOYEK, MOAYJIM PA3HOCTEW pACCTOSHUM OT
KOTOPBIX 10 (POKYCOB PaBHBI, HA3BIBAIOT:
Bapuanmer omeemos: 1) aiauncom; 2) runep0os1oi; 3) mapabosioi.

19. T'eomeTprueckoe MECTO TOYEK, CYMMBbl PAaCCTOSHHUM OT KOTOPBIX [0
(hOKyCOB paBHbBI, Ha3bIBAIOT:
Bapuanmur omseemos: 1) snnuncom; 2) runep0osioit; 3) napabosioi.

20. AprymeHT uncia z=5-5i (B rpajaycax) paBeH:
Bapuanmer omseemos: 1) 45; 2) —45; 3) 135.

21. AprymeHT uncnia z =-5+5i (B rpagycax) paBeH:
Bapuanmer omsemos: 1) 45; 2) 135; 3) —45.

22. ®okyc kpuBoii Y =10X UMeeT KOOPAUHATHL:
Bapuanmer omsemos: 1) (5; 0); 2) (2,5; 0); 3) (0; 2,5).
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23. bonbmas ock >unca X* +16y* =16 pasHa:
Bapuanmor omseemos: 1) 4; 2) 8; 3) 16.

24. Tlonusiit uddepentman GyHKIUN U = Xyz UMEET BU:

Bapuanmwl omeemos:
1) du = xdx+ ydy +zdz ; 2) du = xyz(dx+dy+dz); 3) du = yzdx+ xzdy + xydz

3
25. 3Hauenue nojHOro auddepeHnmrana GyHKIUHA z=2—); B Touke (2;-1)

paBHoO:
Bapuanmor omeemos:
1) dz=-15dx+ 2dy ; 2) dz = -1,5dx +3dy; 3) dz =3dx—2dy.

26. 3HaueHKe HHTErpaa Ix’l In® xdx paBHoO:

Bapuanmet omseemos: 1) 0,25In x+C; 2) 4In* x+C; 3) 0,25In* x+C.

27. O0beM Tena, MOJTYYEHHOTO B pe3yibTaTe BpalleHus BOKpyr ocu Ox
(GUTypbl, OrpaHUUEHHOM KpHBOi 4X° +9y* =36, paBeH:
Bapuanumer omseemos. 1) 167; 2) 8z ; 3) 12

28. ITnowmwaas GUrypel, OrpaHUYEHHON JIMHUAMH Xy =2 U 2X+Yy—5=0, paBHa:
Bapuanmst omeemos: 1) 2,55; 2) 5; 3) 3,75-41n 2.

29. Ecmm psap CXOAUTCA, TO HAWUAUTE BTOPOM €ro 4YjeH, a €CJIH

pacxoauTcs, TO HaﬁnHTe nepBLIﬁ €ro 4JieH:
Bapuanmul omeemos: 1) 14; 2) 7; 3) 642 .

30. Cymma nenslx 4uces, NPUHAIICKANNX HWHTEPBAILY CXOAMMOCTH psaa

i w , paBHa:
n=1 n

Bapuanmwer omsemos: 1) 7; 2) 21; 13.

+5)

31. Paguyc cxoguMocTH psiga i(x— paBeH:
+

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

32. Obmee penieHne ypaBHEHUsS 2Xy' = X+ Y +1 UMEeT BU/I;
Bapuanmer omsemos: 1) y* —x* =Cx; 2) (y-x)* =Cx; 3) y=05xIn x—0,5+2Cx.
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33. YacTHOe pellieHHE YPAaBHEHUS y" —4y = 4e?* UMEET BUJI:
Bapuanmor omeemos. 1) y =4e?*; 2) y=e?*; 3) y=xe?.

34. Ecmn y'(0)=5 u y(z)=3, TO YacTHOE pEIICHHWE YpaBHEHHUs Y'+9y=0
MMEeT BUI:
1) y =5c0s3x+sin 3x; 2) Yy =Sin X—5€0SX; 3) y = sin 3x —5c0s3Xx.

35. BeposATHOCTh KOMaH Ibl CHOPTCMEHOB O/IEpPKaTh MOOEY B KXKIOM U3 TPEX
Matyel coctaBisieT 80 %. BeposTHOCTh TOro, YTO KOMaH 1a MPOUTPAET XOTS ObI OMH
MaTy, paBHa:

Bapuanmer omsemos: 1) 0,488; 2) 0,8; 3) 0,2.

36. Ecmm BCPOATHOCTL TOI'0, 4YTO pa6OTOCHOCO6HOCTI> YCJIOBCKAa Ha
IMPOTAKCHHUU pa60qero AHA HC OTKIIOHACTCA OT HOPMBI, COCTABJIACT 30 % IIpu

AUCIIEPCUH 9, TO IOIMyCTUMAas BEJIUYHMHA €€ OTKJIOHEHUS OT HOPMBI paBHA:
Bapuanmer omseemos: 1) 0,3; 2) 0,7; 3) 3,12.

37. Ilokynarenb ¢ OJMHAKOBOM BEPOSATHOCTHIO 0,5 MOXKET MOCETUTh OAWUH U3
JIBYX MarasuHoB. BeposiTHOCTb MpUOOPECTH HEOOXOIUMBIH €My TOBap B IEPBOM
Marazune coctaisger 0,6, a Bo BropoMm — 0,8. BeposiTHOCTH TOro, 4To TOBap OBLI
MpUOOPETEH B IEPBOM Mara3uHe, paBHa:

Bapuanmer omsemos: 1) 0,48; 2) ; ; 3) ;

0, x<0,
38. Ecimn F(x) =40,5x, 0 <x <2, TO BEpoOsATHOCTb TOro, uro CBX mnpumer
1, x> 2,
3HAUCHUE U3 IPOMEXKYTKA [1; 3) paBHAa:

Bapuanmer omsemos: 1) 0,3; 2) 0,7; 3) 0,5.

39. Crpenok npous3BoAuT 6 BBICTPENOB IO MHIIEHU. Ecin BEpOSATHOCTH
HENOMNaJaHusl B MUIIEHb B KaXA0M ciydae cocTtaBisieT 30 %, TO BEpOATHOCTH TOTO,
YTO OH IOMNaJIET B MUIIICHbL MEHEE TPEX pa3, paBHA:

Bapuanumsr omsemos: 1) 0,3; 2) 0,07; 3) 0,7.

40. Ecom Opak mnpu MNpPOU3BOACTBE MNpOAyKIMH cocTtaBiseTr 1,5 %, To
HauBEPOSITHEHIIIEE YMCII0 OpaKOBaHHBIX U3/euil B mapTuu u3 30 MTyK paBHO:
Bapuanmer omeemos: 1) 0; 2) 7; 3) 1.

6.1.2. [IpoMe:KyTOUYHOM aTTeCTAIIUU

IIpuMepHbBIii NepeYeHb BONMPOCOB, BLIHOCHMbIX HA JK3aMeH B 1-0M cemecTpe
1. Tloustue matpuubl. Buasl Mmatpuil.
2. JluHeitHbIe onepanuy HajJ MaTPUIIAMU.
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IIpoussenenne matpuu. Onepanus TpaHCIOHUPOBAHMUSL.

DneMeHTapHbIe TpeoOpa3oBaHmsl CTPOK (CTOIOIIOB) MATPHIIHI.

Ilonatue omnpenenurensa. Berumcinenue onpenenurened 2-ro U 3-1o

MOPSIKOB.

6. MuHopsl U anrebpanydeckue TOMONHEHUs. PasznokeHue ornpeneiauTens Mo

AJIEMEHTaM MPOU3BOIBHON CTPOKHU WM CTOJIOIIA.

Haxoxenne 00paTHON MaTpHLIBL.

[TonsiTue cucteMbl TUHEHHBIX anreOpandeckux ypaBHenuid (CJIAY).

. Pemenue CJIAY ¢ nomombio popmyn Kpamepa.

10 Pemenne CJIAY metonom [Maycca.

11. UccnenoBanue CJIAY Ha COBMECTHOCTb.

12. BexTopbl: OCHOBHBIE IOHSTHS U BUJIBI.

13. JIuneitHble onepanuy HaJl BEKTOPAMHU.

14. CkansipHoe npou3BeeHUE BEKTOPOB U €r0 CBOMCTBA.

15. BekTopHOE NpOU3BENECHUE BEKTOPOB U €r0 CBOMCTBA.

16.CMemianHOE IPOU3BEICHUE BEKTOPOB M €TO CBOMCTBA.

17. TlpumeHeHne BEKTOPHOTO U CMEIIAHHOTO MPOU3BEICHUH ISl BBIYUCICHUS
IJI0IIAAEH 1 0OBEMOB.

18. OcHOBHBIC BH/IbI YPABHEHH MPSIMON HA TNIOCKOCTH.

19. BzauMHO€e pacnoio;KeHUe MPSMBIX Ha TIOCKOCTH.

20. Ilpsamast Ha iockocTH. PaccTostHrE OT TOUKH 10 PSMOIA.

21. IlnockocTb. OCHOBHBIE BUbl YPABHEHUH MJIOCKOCTH.

22. B3auMHO€ pacnosoKeHUe MI0CKOCTEH.

23. [Ipsimas B mpocTpancTBe. KaHoHHYECKOE ypaBHEHUE TIPSIMOMA.

24. PaccTosiHre OT TOYKH JI0 MIPSIMOI B TIPOCTPAHCTRBE.

25. B3auMHoOe pacnosokeHue mpsiMoil U MIIOCKOCTH.

26. Knaccudukaiusi KpUBBIX BTOPOTO MOPSIIKA.

27. KanoHMUYECKOE ypaBHEHHE U TTapaMeTPhl AILTUIICA.

28. KanoHnueckoe ypaBHEHHE U TapaMeTPbl OKPYKHOCTH.

29. KanoHnueckoe ypaBHEHHE U TapaMeTPhl THIIEPOOIIBI.

30. Kanonunueckoe ypaBHEHHE U MTapaMeTphl MapadoIbl.

31. KommuiekcHple 4ymcna. ['eomeTrpudeckass HHTEPHpPETAlUs KOMIUIEKCHBIX
grcen. Dopmbl ipeCTaBIeHNsT KOMIUIEKCHOTO YHUCIA.

32. Oneparuy HaJl KOMIUICKCHBIMU YHCIIaMH B aJireOpandeckoi popme.

33. Onepauuu HajJ KOMIUIEKCHBIMH YHCIAMH B TPUTOHOMETPUUECKOH H
MoKazaTebHOU (hopmax.

34. AropuT™M TOCTPOCHHS Ha IJIOCKOCTH MHOKECTBA TOUYEK KOMILJIEKCHOM
MJIOCKOCTH.

35. Pemienne anreOpanyeckux YpaBHEHHH Ha MHOXKECTBE KOMIUIEKCHBIX
YHUCel.

36. [lonsatue  pyHkuu  onHoil  mepemeHHou. ['paduku  OCHOBHBIX
AJIeMEHTapHbIX PYHKIUH.

37. Ilonsatre GpyHKIMHU HECKOJIBKUX TEPEMEHHBIX.

38. Ilonstue npenena ¢pynkuu. OHOCTOPOHHUE MPEESTBI.

ok w
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39. OCcHOBHBIE TEOPEMBI O Mpeeax.

40. Boruncnenue mnpenenoB GYHKIUN MOpU  MOMOIIM  «3aMeyaTeNIbHbBIX»
MPEIEIIOB.

41. HempepbIBHOCTDH (DYyHKITUH.

42. AcuMnTOTHI PYHKIIMUA OJHOM MEepEMEHHOM.

43. Uness BbIYHMCIEHUS TpeAeioB (PyHKUMH NpU  MOMOIIM  TaOJIHIIBI
HKBHUBAJICHTHBIX 0ECKOHEYHO MaNbIX (PyHKIUHA.

44, Tlonsitue mpou3BogHON M AuddepeHImana mnepporo nopsaka (QyHKIUN
OJHOW TIEPEMEHHOM.

45. IlpaBuna quddepeHupoBaHus.

46. ITpon3BoHas CIIOKHON (DYHKITUH.

47. Unes npaBuna Jlonurans U ero NpuMeHEHHE.

48. Anroput™M uccieoBaHMS (YHKIUMNA TPU  TMOMOIIM TMPOU3BOJHBIX U
MIOCTPOEHUE ICKU30B rpauKoB.

49. IIpousBoausie U AU PEpEeHIINATBI BHICIINX MOPSIKOB.

50. YacTHble TpOM3BOAHBIE (PYHKIIMM HECKOJBKUX MEPEMEHHBIX. | 'paaueHT
(GyHKUIUU.

51. AnropuT™M HaxoJeHus Oe3yCIOBHOTO »JKCTpeMyMa (DyHKIMI ABYX
MEPEMEHHBIX.

52. IlonsiTve yCIOBHOTO PKCTpeMyMa (pyHKIMHU IBYX mepeMeHHBbIX. DyHKus
Jlarpanxa.

53. Unes merona naumensinux kBaapatoB (MHK). [Tpumenenne MHK k
PAKTUKO-OPUEHTUPOBAHHBIM 33a4aM.

54. [lepBooOpasHas 1 HEONIPEACIICHHBIN HHTETPal.

55. MeTon HEMmoCpeICTBEHHOTO HHTETPHUPOBAHUS.

56. Mnes merona moaBeAeHUS 10 3HAK quddepeHimana.

57. IlpuMeHeHre MeToia UHTETPUPOBAHHUS 110 YACTSIM.

58. [lonsaTe  OMpeAECNeHHOTO  HMHTErpasa. | €OMETPUYECKHH  CMBICI
omnpenesieHHoro uuterpaia. ®opmyna Hetotona-JleitOuuiia.

59. MeTob1 BEIYHUCTICHHSI OTIPEIeTICHHBIX HHTETPAJIOB.

60. Buasl HecoOCTBEHHBIX WHTErpajoB. HMmes pemieHns HECOOCTBEHHBIX
MHTErPAJIOB.

IIpumepHbIii NepeyeHb BONPOCOB, BBIHOCMMBIX HA IK3aMeH BO 2-0M cemMecTpe

NoakowdE

Yucnossie psybl. HeoOX01uMblil mprU3HAK CXOAUMOCTH YUCIIOBBIX PSIOB.
JlocTaTo4yHbIe MPU3HAKU CXOAUMOCTH YHCIOBBIX PSIIOB.

OyHKIMOHANBHBIE Psiibl. HaxoxaeHne 001acTi CXOAUMOCTH.

Crenenssle psabl. IHTEpBaN 1 paanyc CXOIMMOCTH CTENEHHOTO psJa.
Pa3nojxeHrne OCHOBHBIX 3JIEMEHTapHBIX (DYHKIUI B CTEIIEHHBIE PSAbI.
HNuddepennmanbubie ypaBHeHHs (OCHOBHBIC MOHATHS). 3agada Korm.
OcHOBHbIE ~ METOABI  pelleHHus  OOBIKHOBEHHBIX AU depeHInanIbHbIX
YPaBHEHUN.

OObikHOBEHHBIE  Au(depeHanbHble YPaBHEHHUS C  pa3leisioluMucs
NEePEMEHHBIMH.
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9. Onnopoxansie nuddepeHnnanbuble YpaBHEHUS IEPBOrO MOPSIIKA.

10. Meroapl  pemieHuss  JUHEHHBIX  HEOAHOPOAHBIX  AU(depeHInaTbHBIX
YPaBHEHUH NIEPBOTO MOPAIKA.

11. JInddepenimanbabie ypaBHEHUS BBICIINX MOPsIAKOB. [loHIKEeHNEe TTOpsIIKa.

12. Anroput™M  pemieHus — JUHEHHBIX  OJHOPOIHBIX  AUQQepeHIInaTbHbIX
YpaBHEHU BTOPOTO MOPSAKA C MOCTOSHHBIMH KO3 (DULIEHTaAMHU.

13. Anroput™M pemieHHsl JMHEHHOTO HEOMHOPOIHOTO nuddepeHITnaIbHOTO
ypaBHEHUSI BTOPOTO MOPSIIKA C TOCTOSHHBIMU KOA(hDUIIMEHTAMH.

14. TeopeTuyeckre OCHOBBI PEIICHHS CUCTEM U] PEepeHIINATBHBIX YPAaBHEHUN.

15. OcHOBHBIE TOHATUS KOMOMHATOpUKH. Pa3meneHusi, nepecTaHOBKU U
COUYETaHUs.

16. OcHOBHBIE MMOHSATHS TEOPUU BEPOSTHOCTEM.

17. Tlonsitue u kaaccuuKaius CiydailHbIX COOBITHH.

18. Tloaxomap! K OmpeAeieHU 0 BEPOATHOCTH CIYyYaitHOTO COOBITHS.

19. Knnaccuyeckoe ompeaesieHne BEpPOSITHOCTH CIIydalHOTO coObITHs. CBOWMCTBa
BEPOSITHOCTH.

20. Omeparuu HaJ COOBITUSIMH.

21. Teopema ci0KeHHUS BEPOSTHOCTEH.

22. Teopema yMHOXEHUS BEPOSTHOCTEH.

23. ®opmyna MOTHON BEPOSTHOCTH.

24. BepositHocTH rumnote3. @opmyibl baiteca.

25. Cxema u opmyna bepuyim.

26. JlokanbHas M UHTETpaibHas TeopeMsl Jlaraca.

27. IlonsiTe cimyyaitHOM BeTMUUHBI. BUIBI CITydaiiHBIX BEJIMYMH.

28. [lonsiTe 3akoHa pacmpeneeHUs] CIy4YailHOW BEJIMYMHBI M CIOCOOBI €ro
3a/1aHus.

29. OyHKIMA ¥ TUIOTHOCTh paclpeesieHus] BEPOSATHOCTEH.

30. InuckpeTHbIe cy4yailHble BETMUUHBI U 3aKOHBI UX PACIPE/ICICHHUS.

31. YncnoBble XapaKTEepUCTUKU AUCKPETHBIX CIIYYaHBIX BETUYHH.

32. HenpepsIBHBIE ClTydailHbIC BETUYMHBI M 3aKOHBI UX paclpeaeieHusl.

33. UncnoBble XapakTEepUCTUKNA HEMPEPHIBHBIX CITyYaHBIX BEITUYHH.

34. buHOMHaIIbEHOE pacTpeecHHE.

35. PaBHOMEpHOE pacmpeieieHne.

36. HopmanbHoe pacnpenencHue.

37. OCHOBHBIC TTOHATHSI MAaTEMAaTHYECKON CTaTUCTUKU. BBIOOPOUHBIN METOI.

38. [lepBuunas 06paboTKa BEIOOPOUYHBIX JaHHBIX. CTaTUCTUYECKUE PSIBI.

39. luckpeTHble BapHAIIMOHHBIE PSIIBI.

40. aTepBasibHbIC BAPUAITMOHHBIE PSIIBI.

41. AnTopuT™M  TIOCTPOCHUS OMIHUPUYECKONW (DYHKIIMM  pachlpeneeHus |
KYMYJISITBIL

42. ANTopuTM MOCTPOEHUSI TUCTOTPAMMBI U MTOJIUTOHA.

43. HecMmellleHHBIE U CMEIIEHHBIE OLICHKH.

44, CraTucTHYECKHE OIICHKH TapaMeTpoB pacnpeaeneHus. Buapl oreHok.

45. ToueuHble OIIEHKHU YHUCIIOBBIX XapaKTEPUCTUK paCTIPEICTICHHUS.
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46. InTepBasibHbIC OIIEHKH.

47. JloBepuTENbHBIE HUHTEPBAIBI.

48. CraTucTU4eCKNEe METOIbI U3yUEHUS! B3aUMOCBS3EH SBJICHUH U MPOIIECCOB.

49. Bunpl 3aBUCHMOCTEH MeXAy mnpusHakamu. [loHATHE O KOppensnuOHHOU
CBA3U.

50. KoppensiironHslii aHau3 BEIOOPOYHBIX JaHHBIX. Koadduument koppensuuu
U €ro CBOMCTBA.

51. OcHOBHBIE NOHATHUS PETPECCUOHHOTO aHanu3a. [lapHas nuHeliHas perpeccusl.

52. PerpeccuoHHbIe MOJENN. AJITOPUTM MOCTPOEHUS PErPECCUOHHBIX MOJEIIEH.

53. Cratuctuueckue runoressl. Buapl runores

54. Ucnpitanue runote3. OmuOKU IepBOro ¥ BTOPOro poja.

55. JloBepuTenbHasi BEpOATHOCTb. Y POBEHb 3HAYMMOCTH.

56. Kputnueckue Touku. Kputnueckue 006JacTi U UX BUJBI.

S7. DTanbl MPOBEPKU CTATUCTUYECKON TUITOTE3bI.

58.Kputepun mpoBepkr CTAaTHCTUYECKUX TUIIOTE3.

59. IIpoBepka rumoTe3 0 YMUCIOBBIX 3HAYCHUSX TApaMETPOB paclpeaeiCHusI.

60. CraTucTHuecKne KpUTEPUN COTIIACHS.

6.2. lllkana ouneHUBAHHUS Pe3yJIbTATOB MPOMEKYTOYHOH aTTeCTAlMU M

KPUTECPHUH BBICTABJCHUSA OLICHOK

IIpome:xxyToUyHas aTTeCTANMSA: IK3aMeH

®opma [Tokazarenu Kpurepun BrICTaBiIEHUS OLIEHOK [Ilkana onieHUBaHUS
KOHTPOJIA OIICHUBAaHUS
JK3aMeH MPAaBWIBHOCTD U | JaH TPaBWJIbHBIM, TOJIHBIA OTBET Ha OTJINYHO

IIOJIHOTA OTBETA | MOCTABIICHHBLIMN BOIIPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUU TI0
JUCHUIIIIMHE, NOKA3aTCIbHO PAaCKPLIThI
OCHOBHBEIC ITOJIOKCHHUA BOIIPOCOB;
MOTYT OBITH A0NYHICHBI HCEAOYCTHI,
HCIIPABJICHHBIC CaMOCTOSATCIIbHO B
MMponecce OTBETA.

JJaH  TpPaBWIbHBIM,  HEAOCTATOYHO XOpOLIO
MOJMHBIA OTBET Ha TOCTAaBICHHBIN
BOIIPOC, MOKa3aHO YMEHUE BBIIECIUTH
CYIIECTBEHHBIE W HECYILECTBEHHbIE
MPU3HAKH, [PUYUHHO-CIIEICTBEHHBIC
CBSI3W; MOTYT  OBITh  JOMYIIEHBI
HEJI0YETHI, UCIPABJIEHHBIE C IIOMOILBIO

IpernoaaBaTersl.

OaH HEAOCTAaTOYHO HpaBI/IJ'II)HI:Jﬁ n YAOBJICTBOPUTCIIEHO
TIOJTHBIT OTBET; JIOTHKa "

MOCJIEI0BATEILHOCTh U3JI0KEHUS

UMCIOT  HapylIeHUs; B  OTBETE

OTCYTCTBYIOT BBIBOJIbI.

OTBET MPEJCTABISAET co0Ol | HEYJIOBJICTBOPUTEIILHO
pa3pO3HEHHbIC 3HaHUS Cc
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CYyHICCTBCHHBIMUA OIIMOKaMU 10

BOIIPOCY; MIPUCYTCTBYIOT
(dbparMeHTapHOCTb, HEJIOTUYHOCTh
W3JI0KEHUS;  JIONOJIHUTEIbHBIE U

YTOYHAIOIIHUE BOIIPOCHI HEC MMPUBOIAT K
KOPPCKIOUK OTBETA HA BOIIPOC.

/. PecypcHoe o0ecnieueHne JUCHUILTAHBI

7.1. JInneH3uOHHOE M CBOOOAHO pacIpoCTPaHsAeMoe IPOrPaMMHOe
ol0ecneyeHue

[lepeueHs JIUIEH3MOHHOTO W CBOOOJHO PaCIpPOCTPAHSIEMOTO MPOTPAMMHOTO
o0ecrieveHus, B TOM YHCIIe OT€YECTBEHHOTO MTPOU3BOICTRA!

- Astra Linux Common Edition penmusz Open [[10-25B-603] - OneparrionHast
cucteMa obmiero HasHaueHus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EnumHOoM peecTpe pOCCHHCKMX MpOrpaMM IS
DJIEKTPOHHBIX BBHIYMCIUTEIbHBIX MAIIUH K 0a3 maHHbIX - 4433]; Jlulensus Ha npaBo
nosis3oBanus Ne 217800111-ore-2.12-client-6196.

7.2. llpodeccuonaibHbIe 0a3bl JaHHBIX U HH(POPMALIMOHHBIE CIIPABOYHbIE
CHCTEMBI

1. ®enepanpubiii moptan «Poccuiickoe oOpasoBanue» http://www.edu.ru/
(cBOOOIHBIN TOCTYII).

2. Nudopmarmonnas cuctema «EguHoe okHO gocTyma K 00pa3oBaTelbHBIM
pecypcam» [DnekTpoHHbIi pecypc]. — Pexxum goctyma: http://window.edu.ru/ , moctyn
TOJIBKO TOCIIe CAMOCTOSITEIbHON PETHCTPAIIHH.

3. Hayunas onexktponnas Oubmnoreka «eLIBRARY.RU» [DnextpoHHbIN

pecypc]. — Pexum pocryma: https://www.elibrary.ru/ moctym TOmBKO —MmOCIe
CaMOCTOSITEJIbHOM PETUCTPALUH.
4, DeKTpPOHHAs oubnroTeKa YHUBEPCUTETA http://elib.igps.ru/

(aBTOpU30BaHHBIN JOCTYII).
5. DOnexktpoHHo-OuOmmoTteunass  cuctema  «2ObC PR BOOKS»
http://www.iprbookshop.ru/ (aBTopu3oBaHHBI JOCTYII).

7.3. Jluteparypa

OcHoBHas JuTEparypa:

1. Briciias matemaruka. Kypc nekuuii ¢ mpumepaMu 1 3aiadamu [ Tekcr]:
yuebnoe nocobue. U.1 / b.B. 3abopckuii [u ap.], 2015. - 200 c. Pexum pocrymna:
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-
9d196d048d30

2. Bricias marematuka. Kypc neknuii ¢ npuMepaMu U 3agadamu [ Tekcr):
yuebHoe mocobue. U.2 / B.B. 3abopckuii [u ap.], 2016. - 192 c¢. Pexxum nocrymna:
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http://www.edu.ru/
http://window.edu.ru/
https://www.elibrary.ru/
http://elib.igps.ru/
http://www.iprbookshop.ru/
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://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-
41da3c97aalc&remote=false

3. Bricmias MateMaTHKa: MPAKTUKYM IO BBHITIOJHEHHIO PACU€THO-TPapUUIECKUX
pabot: yuebHOoe mocobume: [rpudp MUC] Tpopumennr EH. [m mp.]
W3narensctBO: Cankr-IlerepOyprekuit yauepcurer I'TIC MYC Poccum, CaHKT-
[TerepOypr, 2022. — 448 c. Pexxum moctyma:

http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-
97cf51ae0769&remote=false

JlonoiHUTe IbHAS JIUTEpaTypa:

1. Tpobumen, E. H. OnrtumuzanuoHHble MOAENW B  YNpPaBICHUU
opraHu3aloHHbIMU cucTeMamu [Tekcr]: yueOHoe nocooue / E. H. Tpodumen, B. 4.
Tpodumer, 2023. — 88 C. Pexum JOCTyIIA:
http://elib.igps.ru/?50&type=card&cid=ALSFR-fbfd8d23-820e-4af1-a8f4-
05dc646bcf45&remote=false

2. Tpodbumen, E. H. Cratuctuueckue Mmeroabl oOpabOTKM UM aHalu3a
undopmaruu B MS Excel [Tekcr]: yueOHoe nmocobue. Y. 1. Metoasl onucaTenbHON
CTaTUCTUKA W TpoBepku cratuctuueckux runore3 / E. H. Tpodumen, B. .
Tpodumen, C. I1. Epemenxko; pen. 3. H. YUmxkukos, 2017. — 192 c¢. Pexxum noctymna:
http://elib.igps.ru/?120&type=card&cid=ALSFR-b40f6686-4a20-4e82-a639-
fc4a87d544d7&remote=false

3. Tpopumen, E.H. Cratuctuueckue wmeToapl 00pabOTKM W aHaIM3a
nndopmariuu B MS Excel [Tekct]: yuebHOe mocoOue s KypCaHTOB, CTYJCHTOB,
MarucTpoB, aAbIOHKTOB YyHHBepcutTera. Y. 2. JlucnepcHOHHBIA aHamu3. MeToJbl
M3y4YeHUsT B3auMOCBsizell u auHamuku mporeccoB / E. H. Tpodumen, B. 5.
Tpopumen; pen. O. H. UYmxkwumkos, 2018. — 116 c¢. Pexum gocrymna:
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-
5c50c3cd3fcl&remote=false

7.4. MaTepuajabHO-TeXHHYECKOe o0ecrieyeHue

Jnst mpoBedeHHss U OOECIEUEHUsS 3aHATUNA MCIOJB3YIOTCS TOMEIICHUS,
KOTOpbIE TPENCTABIAIOT COO0ON yueOHbIE ayqUTOPUU ISl MPOBEJACHUS y4EeOHBIX
3aHSATUNA,  MPEIyCMOTPEHHBIX  MOpPOrpaMMOM  CHEIUAIUTETa,  OCHAILCHHbBIC
o00OpyIOBaHMEM M TEXHUYECKUMH CPEACTBAMU OOYYCHHs: aBTOMATHU3UPOBAHHOE
pabouee MecTO TpenojaBaressi, MapKepHas J0CKa, MYJIbTUMEAUNHBIA TPOEKTOP,
MOCaJI0YHBIC MECTa O0YYAIOIIHNXCS.

[ToMemenuss mjisi  caMOCTOSITEILHONM PabOTHl  OOyYarOIMMXCS  OCHAIICHBI
KOMITBFOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO TOJKIIOYEHUSI K ceTu «MHTepHeT» u
obecrieyeHUEM JOCTyIa K AJIEKTPOHHON HHGOPMAIMOHHO-00pa30BaTeIbHONU Cpesie
YHUBEpPCUTETA.
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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/?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/?50&type=card&cid=ALSFR-fbfd8d23-820e-4af1-a8f4-05dc646bcf45&remote=false
http://elib.igps.ru/?50&type=card&cid=ALSFR-fbfd8d23-820e-4af1-a8f4-05dc646bcf45&remote=false
http://elib.igps.ru/?120&type=card&cid=ALSFR-b40f6686-4a20-4e82-a639-fc4a87d544d7&remote=false
http://elib.igps.ru/?120&type=card&cid=ALSFR-b40f6686-4a20-4e82-a639-fc4a87d544d7&remote=false
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-5c50c3cd3fc1&remote=false
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-5c50c3cd3fc1&remote=false

ABTOpBI: KaHAWAAT MEJAaroruyeckux Hayk, jgoueHT Tpodumen E.H.; xangunar
Melarornueckux Hayk, qomeHt Cenemenena T.A.
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