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PaGouasi nporpaMmMa qucuMILUIMHBI «MaTeMaTukay paspadoTaHa:

- B cootBeTcTBUU ¢ TpeboBanusimu OI'OC BO — OakanaBpuaT Mo HAmpaBlICHUIO MOJTOTOBKHU
15.03.04 «ABTOMaTu3anysg TEXHOJOTMYECKUX IPOLIECCOB M IPOU3BOJCTBY», YTBEP)KIEHHOIO IPUKA30M
Muno6puayku Poccun Ne 730 ot 09.08.2021 1.5

- HA OCHOBaHWHM Y4yeOHOro IulaHa OakajgaBpuaTa IO HampapjieHUIO mnoarotoBku 15.03.04
«ABTOMATH3aIlUsl TEXHOJIOTUYECKUX IMPOILECCOB M MPOM3BOJCTBY»  HAINPABICHHOCTh  (IPOQUIIB)

«ABTOMaTI/I?;aI_[I/ISI TCXHOJIOTHYCCKHUX IMPOUCCCOB U IMTPOMU3BOJCTB B I‘OpHOfI IIPOMBIIIJICHHOCTH .

CocTaBUTENb: K.}.-M.H., gou. JL.W.I'on4ap

PaGouasi nporpamMmma paccMoTpeHa M 0100peHa Ha 3acefaHuu Kadeapsl Briciield MaTeMaTHKu

ot 30.08.2021 r., mpoTokoi Ne 1.

3aBenyromuii kadeapoit Briciieit

.h.-M.H. T'ocnomapuxos A.Il.
MaTeMaTUKN A-b ’ Aap

npod.

Pa6ouasn InporpamMma corjiacobaHa:

HauanpHUK oTHEna
JINLIEH3UPOBAHUS, aKKPEAUTALIUN U

10.A. [1y6poBckas
KOHTPOJIS KauecTBa 00pa30BaHUs

Hauanpuuk oTacia METOANYCCKOI'O

A.YO. PomanuukoB
obecrieueHurs yueOHOTO mpoiiecca




1. HEJIA U 3AJAYU JTUCHUITJIMHBbI

Heap pucuumiuabl «MaTemMaTHKa»: TpHOOpeTeHHE O0a30BBIX MAaTEMaTUYECKUX 3HAHHM,
CHOCOOCTBYIOIINX YCIEUTHOMY OCBOCHHUIO PA3IMYHBIX KypcoB ((pHU3MKa, TEOpeTHyYecKas MEXaHUKa,
COINPOTHUBIICHUE MATePUAIOB, HH(OPMATHKA, HAYepTaTeIbHAS TEOMETPHUS U T.J1.) U CMEKHBIX TUCITUTLINH;
o0ecrnieyeHre MOATOTOBKH CTYAEHTOB K M3Y4YEHHIO B IOCIEAYIOIIMX CEMECTpax psla CHelHalbHBIX
TUCIUIUIAH; TPHOOPETEHUE HABBIKOB TIOCTPOCHUST W TPHUMEHEHHUS MAaTeMaTHYeCKHX MOeNel B
WHXCHEPHOU MPaKTHKE.

OcHoOBHBIE 32124 TUCHUIJIMHBI:

— pa3BUTHE JOTUYECKHX, TO3HABATENBHBIX M TBOPUECKUX CIIOCOOHOCTEH CTYIEHTOB,

— JIOBEJICHHE JI0 TIOHWMAHUS CTYJICHTAaMHU POJIM MAaTEMAaTHKH, KaK s3bIKa HAYKH, IPH W3YYCHHUU
BOIIPOCOB U MPOOJIEM, BOZHUKAIOIIUX B PA3IMYHBIX 00JIACTSIX HAYKU U TEXHUKHU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
HMucuummuaa  «MartemaTuka»  BXOJAMT B COCTaB  00s3aTelIbHOM  YacTH  OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTENbHON MporpamMmbl OakalaBpuaTa [0 HAMPaBJICHUIO MOATOTOBKH
«15.03.04 ABToMaTHu3anys TEXHOJOTUYECKHUX IMPOIECCOB U MPOU3BOJICTBY», HAMPABICHHOCTh (TIPOQHIIH)
porpaMMbl  «ABTOMATH3alMsl  TEXHOJOTMYECKUX  MPOLECCOB W MPOUW3BOJACTB B  TOPHOM
IIPOMBIIIJIEHHOCTU» U u3ydaercs B 1, 2 u 3 cemecTpax.

3. INIAHUPYEMBIE PE3YJIBTATHI OBYYEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMMU PE3YJIbTATAMMN OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[Tpouecc u3ydyeHus AMCUUIUIMHBI «Martemaruka» HampaBieH Ha (OPMUPOBAHHE CIEAYIOLINX
KOMIIETEHIIUN:

®opmMupyemMble KOMIIETCHIIUH
Kon 1 HauMeHOBaHHe HHANMKATOPA
Conepxxanne Kox AOCTH/KEHHUSI KOMIIETCHIIUH
KOMIIETCHIIUH KOMIIeTCeHIIUH
[TIpumenars OIIK-1 OIIK-1.1. 3HaTh OCHOBHBIE TIOHSATHUS ¥  3aKOHBI
€CTECTBCHHOHAy4YHbIE U €CTECTBEHHBIX HAayK
0OIIIenHKEHEPHBIE OIIK-1.2. 3narp, MeTOOBI MAaTEMATHUYECKOrO aHajn3a,
3HAHUA, METO/IbI MOJICTUPOBAHMSI U UX MPUMEHEHHE B MPOPECCHOHATHLHON
MaTeMaTHYeCKOIro aHalu3a JeSITeNIbHOCTH
U MOJCIUPOBaHUA B OIIK-1.4. Ymerb BbIOMpaTb HHCTPYMEHTBI U METOMbI
npodeccroHanbHOM MaTEeMaTHYeCKOro aHajlu3a W MOJEIMPOBAHUS  JUIS
JESTEIBHOCTH HCCIIEIOBaHMS U PEIICHUS IPAKTUYECKUX 3a1a4
OIIK-1.5. Brmagetp HMHCTpyMEHTAaMH M METOJAMH
MaTeMaTUYeCKOro0  aHajlu3a M MOJAEIUpPOBaHUSA B
poeCCHOHATILHOMN 1eATEIbHOCTH




4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI
4.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI
OOmast TpyooeMKOCTh JUCHMIUIMHBI «MaremaTukay cocraBisgeT 13 3aueTHbIX E€JUHHL,
468 akaleMHYECKHX YacOB.

Bup yueoHoii pa6oThl Bcero CemecTpbl
4acoB 1 2 3

AyauTOpHBIE 3aHATHS (BCEro), B TOM 4YHcJIe: 204 68 68 68
Jlexkuun 102 34 34 34
[TpakTnueckue 3anstus (113) 102 34 34 34
CamocrositeqbHas padora cryaenron (CPC), B Tom 156 40 58 58
qucie
[ToaroroBka K NpakKTUYECKUM 3aHSATUSIM 75 13 31 31
PacuetHo-rpaduueckoe 3aganue (PI'3) 36 12 12 12
WuauBuyanpHOE JOMAIIIHEE 3a/1aHue 18 6 6 6
[ToAroToBKa K KOJUIOKBHYMY 27 9 9 9
Buja npomMekyTO4YHO# aTTeCTallMHU - IK3aMeH 108 36(9) | 36(9) 36(9)
O01masi TPy10eMKOCTh TUCIHILIHHBI

aK.vac. | 468 144 162 162

3ad. en. 13 4 45 45

4.2. Conpep:xanue JUCUMILIMHBI
Y4eOHBIM IIIAaHOM MPETYCMOTPEHBI: JICKIIUHU, TPAKTHUECKUE 3aHATHS K CAMOCTOSATENbHAS paboTa.

4.2.1. Pa3gejbl AMCHUILIMHLI M BUABI 3AHATHI

Bunnl zagstuit
Ne Paznen qucuumimHb Bcero
Jlek. 113 CPC
1 DneMeHTHI JINHEHHOM anreOpbl, BEKTOPHOU ainreopsl U 42 14 14 14
' AHAJTUTUYECKON T€OMETPHH.
2. BBenenne B MaTeMaTHYECKHI aHATINS. 18 6 6 14
3 JuddepenunanpHoe ncyrcaeHue GyHKIMN 0aHON 48 14 14 16
' |mepeMeHHO.
4 WuTerpanbHoe ucurciaenue GyHKInui oJHON 50 14 14 18
" |mepeMeHHOM.
5 HuddepennnanbHoe ncuuciaeHne GyHKIui 42 12 12 18
' HECKOJIbKUX NIEPEMEHHBIX.
6 WNuTterpanbHoe HcUHUCIeHNE QYHKIUN HECKOJIBKUX 34 8 3 18
" |mepeMeHHBIX.
7. OO0bIkHOBEHHBIE U epeHIInanbHble ypaBHEHHUS. 45 14 14 17
8. OrnepaninoOHHOE UCUUCIICHUE. 45 10 10 25
9. Psner. 36 10 10 16
Bcero:| 360 | 102 | 102 156
[ToaroroBka k sx3ameny| 108
Hroro:| 468




4.2.2.Coaep:xaHue pa3iesoB IMCHUILVINHBI

n/n

HaunmenoBanue
pa3aesia TUCUMILIHHBI

Couepma}me JEeKIMOHHbIX 3aHATHIl

Tpynoem
KOCThb B
aK. yacax

1 cemecTp

Pazgen 1

Omnpenenurenn W WX CBoOMcTBA. Marpunsl u
neiictBust Hayx HUMH. OOpatHas marpuna. Cuctemsl
JUHEHHBIX anreOpanvyeckux ypaBHEHHM U METOJbI MX
penieHusl.

BekTopbl, JMHEWHHbIE ONepaluyd HaJ  HUMH.
JIuHeiHasg 3aBUCHUMOCTh U JIMHEWHAs HE3aBUCUMOCTH
BekTOpoB. Ilpoekuus Bekropa Ha ocb. basuc.
CkansipHOE, BEKTOpPHOE, CMEIIAHHOE IPOU3BEACHUE
BEKTOpPOB, UX CBOMCTBA.

YpaBHEHHs TUIOCKOCTH B MPOCTpaHCTBE. B3aumuoe
pacnoyioKEHUue  IJIOCKOCTE B MIPOCTPAHCTBE.
PaccrosiHue OT TOYKH J10 TIOCKOCTH.

VYpaBHeHus npsMoil B mpocTpaHCTBe. B3aumuoe
pacroioKeHue MPSIMBIX B IMPOCTpaHCTBE. B3ammuoe
pacnoIOkKEHUE IPSIMOM U IIIOCKOCTH B IPOCTPAHCTBE.

YpaBHeHHsI TPSAMOW Ha IJIOCKOCTH. YTOJ MEXKIY
HNpSAMBIMU. Y CJIOBUS MAapajUIEIbHOCTH U MEPIEHIUKY-
JSIPHOCTH TPSIMBIX Ha IUIOCKOCTH. KpuBbie BTOpOTO
MOPsIIKA.

14

Pasnen 2

YucnoBsle MHOXecTBa. AOCONIOTHAs BEIMYMHA.
Oynkiusa, obmacth €€ omnpeaereHus M CHOCOObI
3agaHusi. OCHOBHBIE 3JIeMEHTapHbIe QYHKIUH.

Yucnosas nocnenosarenbHoCcTh. [Ipenen yncnoBoun
MOCJIEA0BATEIbHOCTH. IIpenen byHKIHIH.
OrpaHMuyeHHblE W HEOTpPaHWYEHHblE  (YHKIIHUH,
OECKOHEYHO MaJjible U OECKOHEUHO Ooblne (QyHKIUH.
OcHoBHBIE TeopeMbl 0 npeaenax GyHkuuu. [lepBorii u
BTOpOIl ~ 3aMeuaTeNbHble  MpEAeNibl, YuCI0 €.
['unepGonrueckue GyHKIUH.

HenpepriBHOCTS  QyHKIIMM B Touke. CBolcTBa
(GyHKLIUH, HENpephIBHBIX B TOouke. HempepbhlBHOCTH
anemeHTapHbX  (ynkouil. Knaccudukanus Touek
paspbiBa. CBoicTBa (YHKUMH, HENPEephIBHBIX Ha
npoMexyTke (Teopemsl Komm, Beliepiirpacca).

Paznen 3

[TponsBomHas (GyHKIMH, €€ TEeOMETPUYECKH
cMmeici. [IpaBuna muddepennmpoanus. [IpousBoanas
CJIOKHOMI " oOpartHoi GbyHKIHA.
HuddepennmpoBanue byHKIHH, 3aJJaHHBIX
napamerpuuecku. J{uddepenman GpyHkumu.

OcHOBHBIE TEOPEMBI g depeHInaIbHOro
ucuucnenus. IlpomsBomueie u  auddeperunans
BhicIIUX TOpsAAkoB. [lpaBuno Jlonuranga. ®opmyna
Teiinopa ¢ octaTouHbIM WwieHOM B (opme Jlarpamxa.

Ycnousi MmoHoTOHHOCTH GyHKIMH. HeoOxomumoe
U JIOCTAaTOYHOE YCIIOBUSI 3KCTpeMyMa. BeIyKIIOCTh U

14

5




n/n

HaumenoBanue
pa3aeJia JTUCHUIIMHBI

Conep:kanue JeKUMOHHBIX 3aHATHI

Tpynoem
KOCThb B
aK. yacax

BOTHYTOCTh KpHBOH. AcumnroTel. OOmas cxema
uccieoBaHust QYHKIMH U TIOCTPOCHUS ee rpaduka.

HToro 3a cemecTp

34

2 cemecTp

Pasnen 4

ITepBooOpasnas. HeonpeneneHHbI HHTETpAI U €TI0
cBoiicTBa. Tabnuua HeONpeAeieHHbBIX WHTErpaJioB.
Henocpencreennoe WHTErPUPOBAHUE. MeTtonsl
3aMEHbI MEPEMEHHON W MHTETPUPOBAHUS 110 YACTSM B
HEONPEIEICHHOM UHTErpase.

Anrebpanyeckue  MHOTOYJICHBI. Pasnoxenue
panroHaIbHBIX npobeit Ha MpoCTeNIIne.
HHuTerpupoBaHne palloOHAIbHbIX APOOEH.

OnpenenieHHbBI  HMHTETpaJl W €ro  CBOMCTBA.
WuTerpan ¢ mnepeMEHHbIM BEPXHUM  IIPENEIOM.
Teopema bappoy. dopmyna Herorona-Jleitonuna.
Mertoabpl WHTErpUPOBAHUS IO 4YACTIM U 3aMEHBI
MEPEMEHHOMN B ONpeIEICHHOM UHTErpae.
['eomerpuueckue HPUIIOKEHHUS OIIPENIETICHHOTO
MHTErpaa (B IeKapTOBBIX U MOJSIPHBIX KOOPIAMHATAX).

14

Paznen 5

@OyHKIMM HECKOJIbKMX THepeMeHHbIX. (OO0nactb
onpenenenus. [losepxnoctu 2-ro nopsaka. Ilpemen
¢ynkunm 2-x nepeMeHHbIX. HenpepsiBHOCTE. YacTHBIE
npou3BojaHble.  CnoxkHass  (QYHKLIUS  HECKOJIBKHUX
nepeMeHHbIX, ee nuddepennupoBanue. [IpousBonHas
HesiBHOM  ¢yHKuMu. ['pagueHTt, npous3BoJIHAs IO
HanpasiieHuto. KacaTtenpHasi MIOCKOCTh U HOPMaJlb K
MIOBEPXHOCTH. YacTtHele IIPOU3BOJIHBIE u
muddepeHImanbl BHICIIUX TOPSAKOB

12

Pasnen 6

JIBOMHOM W TpOWHOW HHTErpajbl, UX CBOWCTBA,
BBIYHCIICHUE B JE€KapTOBBIX KOOpJAMHATAX.
[unuaapuaeckue KOOPAUHATEI. [Ipunoxenus
KPaTHBIX UHTETPAJIOB.

Hroro 3a cemectp

34

3 cemecTp

Paznen 7

dusnyeckue 3ajaud, OPUBOIANIME K MOHSITHIO
muddepenmanbHoro ypasaenus (Y). OcHoBHble
MOHSATHS: TOPSAIAOK ypaBHEHHUS, YacTHOE U oOiiee
pemenns, 3agada Komm. [IY ¢ pasngeneHHbIMH U
pa3fengomuMucsa nepeMeHHbIMH. OJHOpoIHOE U
nmuHeitHoe 1Y nepBoro nopsnka. Juddepennuansabie
yYpaBHEHHsI 2-TO TOPSIKA, JOMYCKAONINE TOHWKEHUE
HOpsIJKA.

Jlunetinpie nuddepeHanbHble YpaBHEHUS 2-TO
nopsiika ¢ TOCTOSHHBIMH KO3 duumeHramu.
YpaBHEHUs C MPaBOM YaCThIO CIENHUATIBHOTO BHIA.

14

Paznen 8

Ilonsatne opurunama. Muarerpan Jlarmmaca.

10

6




Tpyroem
HaunmenoBanmue . pya
CoaepixaHue JIeKIIMOHHBIX 3aHATHH KOCTh B
n/m | pa3aesa TUCHUILTHHBI
aK. yacax
IIpeobpazoBanme Jlaruraca u ero cBoiicrBa. OCHOBHBIE
TEOPEMBbI OIIEPALIMOHHOTO UCUHUCIICHUS.
N300paxeHns: OCHOBHBIX JIEMEHTAPHBIX (DYHKIUH.
OnepaTopHblit METOJ peuieHus JIMHENHBIX
muddepeHIIMaNbHbIX  ypAaBHEHUH C TOCTOSHHBIMU
KoddurmeHTaMu u CUCTEM JIUHEHHBIX
nuddepeHnmanbHbIX ypaBHeHUH. MHTEerpan lroamerns.
[Tpuio’keHUs ONEPALlMOHHOTO MCUHCIICHMSL.
UYucnosble psaapl. CXOOUMOCTh M CyMMa psija.
Heobxomumoe ycnoBue cxoaumoctd. (OCHOBHBIE
MPU3HAKU CXOJUMOCTH YHUCIIOBBIX PSIOB.
Paznen 9 CreneHHBIE  PAJBL Ob6mnacThb CXOJIUMOCTH 10
CTENEeHHBIX  psAAoB. Pasnoxenume  QyHKkuumik B
CTCTICHHBIC psIbl. [I[pUMEHEHUE CTENEHHBIX PSAIOB B
NpHUOIMKEHHBIX BBIUMCICHUSIX.
HTroro 3a cemectp 34
Hroro: 106
4.2.3. IlpakTHyecKue 3aHATHUS
Pasznen . TpynoemkocTh
TemaTuKa NPaKTHYECKUX 3aHATHH
n/n B aK. yacax
1 cemecTp
Paznen 1 DneMeHTbl JMHEWHOM anreOpbl, BEKTOPHOW anredpbl U 14
AQHAJIMTUYECKON T€OMETPUHN
Paznen 2 BBenenue B MaTeMaTUYECKUIN aHAIINA3 6
Paznmen 3 HuddepennmanbHoe  HUCUYUCICHUE byHKIMIA OJTHOM 14
IIEpEMEHHOMN
Hroro 3a cemectp 34
2 cemecTp
Paznen 4 WnterpanbHoe  ucuucieHue — QyHKIMA — oxHON 14
MepEMEHHOMN
Paznen 5 HuddepenunansHoe HCYUCIICHUE byHKIII 12
HECKOJIBKUX TTePEMEHHBIX
Paznen 6 WuTerpanpHoe ucyucieHue (GYHKIUH HECKOIbKUX 8
MIEPEMEHHBIX
Hroro 3a cemecTp 34
3 cemecTp
Paznen 7 OO0bIkHOBEHHBIE U] epeHIInanbHble ypaBHEHUS 14
Pasnen 8 OrneparinoOHHOE UCUNCTICHUE 10
Pasnen 9 UwucioBble U CTENIEHHBIC PSJIBI 10




HToro 3a cemectp 34

Hroro: 106

4.2.4. JIabopaTopHbie padoThI
JlaGopatopHble pabOThl HE IPETYCMOTPEHBI.

4.2.5. KypcoBbie pa6oThl (IIPOEKTHI)
KypcoBbie paboThl (IPOEKTHI) HE IPELYCMOTPEHBI.

S. OBPA3OBATEJIBHBIE TEXHOJIOT A

B xone 00yueHust npuMeHsIOTCS:

Jlekuuu - SBISIIOTCS OJHUM M3 BKHEWIIMX BHUJOB YUYEOHBIX 3aHSATUH M COCTaBISIOT OCHOBY
TEOPETHUYECKO OrOTOBKU 00YUJarOIINXCSL.

Llenu JIeKIIMOHHBIX 3aHATHI:

- 1aTh CHUCTEMATH3MPOBAHHBIC HAay4YHBIC 3HAHUS 10 JHCIMIUIMHE, AKIEHTHPOBATh BHHMAHHE Ha
HanboJIee CI0XKHBIX BOIIPOCAX TUCHUILINHBL;

- CTUMYJIMPOBaTh AKTUBHYIO [103HABATENIbHYIO JAEATEIbHOCTh OOYYaIOLIMXCS, CIIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOIO MBILIICHUSL.

IIpakTuyeckue 3ansaTus. Lleay mpakTHYECKUX 3aHATHIA:

-COBEPIIICHCTBOBATh YMEHUS U HaBBIKH PEIICHUS IPAKTHUECKUX 3a/1au.

['maBHBIM coJIepKAHUEM 3TOTO BUIa YUEOHBIX 3aHATHUM SBISETCS pabOTa Ka)10ro 00yJaroIerocs 1no
OBJIJICHHIO NIPAKTUYECKUMH YMEHUSMH M HaBbIKaMU MPo(eCCHOHAIbHON IESITeIbHOCTH.

Koncynbranuum (Texymiass KOHCY/NbTalMsl, HaKaHyHE »SK3aMeHa) SBJSIeTCS OJHOM u3  (opMm
PYKOBOJICTBA y4eOHOW palbOTON OOydaromMXCsi M OKa3aHUS UM TOMOIIM B CaMOCTOSITEIBHOM H3y4YEeHHU
Marepuana JUCLUIUIMHBL, B JUKBUIAIMHA UMEIOLIMXCS MPOOEIOB B 3HAHUSX, 3a/I0JDKEHHOCTEH M0 TEKYLLUM
3aHSTHUSIM, B IOATOTOBKE IMMCbMEHHBIX Pa0OT (IPOEKTOB).

Tekylye KOHCYNbTallMd MPOBOJSATCS IpErnojaBaresieM, BeAyLUM 3aHATHS B y4eOHOM TrpyrIe,
HayYHBIM PYKOBOJMTENIEM M HOCST KaK MHIUBUIYaTIbHBIN, TaK U TPYIIIOBON XapakTep.

CamocrosiTesibHasi paboTa o0y4aloImMXcsl HAllpaBjieHa Ha YIIyOJieHHE W 3aKpelvieHue 3HaHUM,
MOJTYYEHHBIX Ha JIEKUMSX M JIPYIMX 3aHATUAX, BBIPAOOTKY HABBIKOB CAMOCTOSITENBHOIO AKTUBHOIO
MPUOOPETEHUs] HOBBIX, IOTIONHHUTENBHBIX 3HAHWH, MOATOTOBKY K MPEICTOSIIMM YYeOHBIM 3aHATHAM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEJACTBA JJIsd TEKYIHEI'O KOHTPOJISI YCHEBAEMOCTN,
MPOMEXYTOYHOM ATTECTAIIMHA IO U'TOTAM OCBOEHUA JUCITATLIAHBI

6.1. TemaTuka AJ1s1 CAMOCTOATEILHON MOATOTOBKH

Pazoen 1. Dnemenmoi aunetinoii aneedpol, 6eKMOPHOU aneedpwvl, U AHATUMUYECKOU 2eoMempuu
1. Merox Kpamepa.

2. Meton I'aycca.

3. CkansipHO€, BEKTOPHOE M CMEIIaHHOE MTPOU3BEICHNE BEKTOPOB.
4. KpuBble BTOPOTro mopska.

5. [psiMble U MIIOCKOCTH B IPOCTPAHCTBE.

Paszoen 2. Beeoenue 6 mamemamuyeckuii anaius

1. DnemenTtapHble QYHKIMH U UX TPaQUKH.

2. beckoHeuHO Masbie 1 OECKOHEUHO OOJIbIINE TIEPEMECHHbBIC

3. Ilpenen nepeMeHHOM.

4. HenipepbIBHOCTH (hYHKITUH.



5. TeopeMbl 0 HETIPEPBHIBHBIX (DYHKITUSX.
Paszoen 3. Jlugpgpepernyuanvroe ucyucnenue @ynxyuii 00HOU nepemerHoll

s E

[TponsBoHas u auddepeHmal.

[TpaBuna quddepeHuupoBanus.

Teopemsl qudPepeHIaTPHOTO HCUUCICHHS.
3ajaun ONTUMHU3AIIIH.

HccnenoBanue ¢yHKITHIA.

Pa30efz 4. Unmezpanvroe ucuucienue GyHKkyul 0OHOU nepemeHHOol

agsrwONE

ITepBooOpazHas 1 Heonpe1eNeHHbIH HHTErpaJl.
Meroabl HHTETPUPOBAHHUS.

OnpeneneHHbI MHTErPal U €ro BEIYACIICHHUE.
IIpuMeHeHus ONPEeACIIEHHOrO HHTErpala.
HecoOcTBeHHBIE MHTErPAIBI.

Pa3()efz 5. Qugpghepenyuanvroe ucuucnenue pynkyuil HeCKOIbKUX NEPEMEHHBIX

AW

Yactable Tpou3BOaHbIC U qUdPepeHIIHall.
I'panueHT.

OxcTpeMyMbl GYHKIIUH IBYX [TEPEMEHHBIX.
3amayn ONTUMHU3AIUH.

MeTo1 HAaMMEHBIITMX KBAJPaTOB.

Pa3()efz 6. Uumeepanvhoe ucuucienue QYyHKYull HeCKOIbKUX NepeMeHHbIX

oA W

JIBOMHOM UHTETpAJl ¥ €70 BHIYMCICHUE.

TpOWHOM MHTErpall U €r0 BEIYHUCIICHHUE.

[Tpuno>xeHne KpaTHBIX HHTETPAJIOB.

KpuBonuHelHblii HHTErpall BTOPOTO poja.

He3aBucuMOCTB OT IIyTH KPUBOJIUHEHHOIO HHTErpajia BTOPOro pojaa

Pa3()eﬂ 7. ObvikHOBeHHbIe Ouppepenyuanbhbie YPagHeHUs.

1.
2.
3.
4

5.

Juddepennmanbable ypaBHEHHs IEPBOTO MOPSIIKA K METOIbI UX PELICHHUS.
Juddepennnanbable ypaBHEHNS BTOPOTO MOPSAKA, TOMYCKAIOIINE TOHWKEHHUE MOPsIIKa.
OpnHoponnble AU depeHnnanbHble ypaBHEHUS BTOPOTO MOPsAKa U CBOWCTBA UX PEIICHUH.
OpHoponHble  AuddepeHuranbHble ypaBHEHUS BTOPOrOo MOpPSAAKAa C  MOCTOSHHBIMHU
KodpUITUEHTaAMH.

Heonnoponusie auddepeHnnanbHble ypaBHEHUS BTOPOrO TNOpSAAKAa C TOCTOSHHBIMU
K03 pULIMEHTaMU U CTIIeLIMATIBLHON MPaBOH 4acThIO.

Pazoen 8. Onepayuonnoe ucuucnenue

1.

2.
3.
4

5.

OpuruHanbl 1 U300paKeHUsI.

Teopembl 00 opurnHagax u U300paKEHUX.

N300paxeHusi OCHOBHBIX 2JIEMEHTAPHBIX ()YHKITHIA.

Pemenne nuHelHbIX aud@epeHuaNbHbIX ypaBHEHUI BTOPOro MOpSAAKA ONEpallOHHBIM
METOJIOM.

HpI/IJ'IO)KeHI/Iﬂ OINCpaiOHHOI'O UCYHCIICHUS.

Pazoen 9. Paowi

©CoNoR~WNE

Yro Takoe cymma psiia, OCTaToK psiaa?

Cdopmynupyiite HeOOXOIUMBIN MPU3HAK CXOIUMOCTH.
ChopmynupyiiTe TprU3HAKU CPaBHEHUS.

Cdopmynupyiite npusnak Jlanambepa.

ChopmynupyiiTe paiuKadbHBIN U HHTETPATBHBINA TpU3HaKu Koy,
Jaiite onpenenenre abCOMIOTHON U YCIOBHOM CXOJIMMOCTH psifa.
Chopmynupyiite nmpu3Hak JlelOHUIIA TSl 3HAKOYEPEAYIOMIUXCS PSAIOB.
CreneHHbIE PSAIBI U UX CXOAUMOCTbD.

Paznoxenne GyHKIHI B CTETICHHBIC PSIBI.



6.1.1. IlpumepHoe pacueTHO-TpaduUecKoe 3aJaHue

Tema «Dnemenmol 1uHEUHOU aleeOPbLy
3adanue 1. Pemmth cuctemy ypaBHeHUH MeTonamu Kpamepa u [Maycca.

6X+5y+2z=5,
3Xx—-2y+5z=1,
4x -3y+72=2.
3adanue 2. BuIUMCIUTH ONPEICTUTENb:
5 0 4 2
1 -1 2 1.
4 2 0
1 11

3adanue 3. Haiitu matpuny C = A'B — 2E, eciu

7 2 0 0 2 3
A=|-7 -2 1| B=1 0 -2}
1 1 1 31 1

Tema «Hccredosanue gynkyuu u nocmpoerue ee epapuxay
3aodanue 1. IIpoBecTyu mMoHOE HccieaoBaHne QYHKIMI B IOCTPOUTH WX Tpaduku:
X +2x-7 Ch

= 2. y= . 3. y=3x-2Ihx.
X2 +2x-3 y 2-X y

Ly

3adanue 2. Haiitm HamOolblllee M HaWMMEHBIIEE 3HAYCHHS (I)YHKI_II/II/I Ha 3aJlaHHBIX OTPE3KaXxX:

10x+10
=—— " |-12].
y X2 +2x+2' [-12]

3adanue 3. BypoBas BBIIIKa pacrioiioKeHa B mojie B 9 kM oT Onmxkaiiieil Touke Ha mocce (1occe
npsmonuHeitHoe). C  OypoBoM Haxo OTHPaBUTh Kypbepa B  HACENEHHBIM  MYHKT,
PAaCIIOJIOKEHHBIN 1O mIocce B 15 KM OT ynmoMsiHyTOM TOUkH. CKOPOCTh Kypbepa Ha BEJIOCHUIIE/E

mo moiito § kM/gac, a mo mocce 10 km/gac. K kakoit Touke mocce eMy Hajo €XaTh, YTOOBI
JIOCTHYb HACENIEHHBIN IIyHKT B KpaTyaiiiiee BpeMs?

6.1.2. TlpumepHble BAPUAHTHI HHIMBUAYAJBHBIX TOMAIIHUX 3aaHUIA.

Tema «Ananumuueckas 2eomempus Ha NIOCKOCMU U 8 NPOCMPAHCIEE)
3aoanue 1. HaiiTu paccTosiHUE OT TOUKH Mo 10 TUIOCKOCTH, MPOXOASIIEH Yepe3 TpU TOUKH
M1, Ma, M.
Mi (1;1; - 1), M2 (2; 3; 1), M3 (3; 2; 1), Mo(- 3; - 7; 6).
3aodanue 2. Haiitu yron Mexmy miockoctssmMu X + 2y —2z2—-7=0, x+y—-35=0.
3adanue 3. Hanucath KaHOHMYECKUE YpaBHEHHUS MPSMOH, 3aJJaHHOM KakK MepeceyeHue AByX
mockocTei: 2X—3y—22+6=0, x—-3y+z+ 3 =0.
3adanue 4. HaiiTu TOUKy nepecedeHus mpsMOi U IMIIOCKOCTH.
X=7_ y-3 z+1
3 1 -2

2X+y+7z-3=0.

10



3aodanue 5. Haiitn Touky M’ , cummerpuunyio Touke M (= 2; 0; 3) OTHOCHTENBHO TTOCKOCTH
2x—2y+10z+1=0.

3aodanue 6. llpuBecTn K KAaHOHHYECKOMY BHUJY YpaBHEHHsI BTOPOTO IMOPSIKA U IMOCTPOUTH
KpUBBIE:

1. X2+6y%+2x+12y-2=0; 2. 9x2-25y2-18x-100y-316=0; 3. y2-6x-4y-12=0.

3aodanue 7. IlocTpouTh KPUBYIO, 33JAHHYIO B TOJISPHBIX KOOPAWHATAX, U 3aTE€M IMOJIYUUTh €&
KaHOHMYECKOE YPaBHEHUE B JIEKAPTOBBIX KOOPAMHATAX

2
= 1405sin o

Tema « ObvikHOGEHHbIE QU DeperyuanbHble YPasHeHUs)
3adanue 1. Pemints 3anauy Komu:

2xdy—(1+4y2)dx:0, Xg =7/12, yg =-1/2;

3aoanue 2. Pemuth quddepeHnnanbaple ypaBHEHHS IEPBOTO MOPSIIKA:

a) xy’:y(l+lny); 6) y,+1+2xy:1_
X X
3aodanue 3. Pemnts quddepeHimanbaple ypaBHSHUS BBICIITNX MOPSIKOB:
a) xX*y" +x%y' =1, 6) y" -5y’ + 6y =c0s X +sin X.

6.1.3 Bonpochbl /i1 NOATOTOBKH K KOJJIOKBHUYMY

Tema «/lunetinas aneebpa u ekmopnas aneeopay

Marpuna. Pasmep (pasmepHocTb) marpuubl. IlpsmoyroneHas MmaTtpuna. KeajgpatHas martpuia.
['maBHas auaronans maTtpuisl. TpeyrosnbHas marpuna. /[naronansHas marpuna. EnquHuyHas marpuna.
HyneBas wmatpuna. TpaHcnoHupoBaHHas MaTpula WM TpPaHCIOHUpOBaHME Marpuibl. CroxeHue
(BbIuMTaHKE) MATpPHIl M ero cBoicTBa. COrjacoBaHHBIC MATPHIBI. YMHOXEHHE Marpuil. OmnpeaeneHue
Pa3MEpPHOCTU MAaTpULlbl, IIOJIYy4aeMON B pe3yibTaTe IPOU3BelNeHUs IBYX Marpul. IlepecraHoBouHBIE
Matpulbl. CummeTpuyeckas Marpuua. [IpotrBomnonoxuble MaTpullsl. Bo3Benenne MaTpulisl B CTENIEHb

Omnpenenurens marpunbl. CBoHcTBa ompenenuTens (0OCOOEHHO Te, KOrja ONpeleNuTeNb PaBeH
HYJIO0 M MeHseT 3Hak). [IpaBuiio BbIYMCIIEHUS ONpenenuTesnss BTOporo nopsjaka. [IpaBuna BeluncCIeHUS
OTIpeNIeNIUTEINs TPEThero nopsiika. [IpaBuiia BHIYMCICHUS ONpPEIENUTeNs YeTBEPTOro U Oosiee BBICOKHX
MOPSIAKOB. BeluncieHne ompenenuTens TPEYroJbHOW WIM JHArOHAIBHOW MaTpHIbl. BrIpoxkaeHHas
Mmatpunia. HeBblpoxkneHHass Matpuna. Ilonsatue MuHOp. Anrebpanueckoe pomnoiHeHue. Coro3Has
(npucoenuuenHas) Marpuna. O6parHas MaTpula. Y CIOBHE CYIIECTBOBaHUE OOPATHON MAaTPHIIHI.

DneMeHTapHble MpeoOpa3oBaHMsl MAaTpUll. OKBUBAJIEHTHblE MaTpuibl. CucreMa JHMHEWHBIX
ypaBHeHHW. PemieHne cucTeMbl JIMHEWHBIX ypaBHEHMU. MaTpuma CHCTEMBI JIMHEWHBIX YpPaBHEHM.
Pacmmpennas matpuia cuctemsl JUHEHHBIX ypaBHeHMU. Panr matpunbl. Teopema Kpamepa. Ilpasuio
Kpamepa pemenuss cuUCTEMBI JIMHEHMHBIX YPaBHEHHW. YCIIOBHE CYIIECTBOBAHMUS PEUIEHUS CHCTEMBI
JMHEWHBIX ypaBHEeHUH. ba3ucHble U cBOOOAHbIE TEpEMEHHBIE.

[Tonsitue BexTopa. Koopauuatel BekTopa. [mmaa (Momyns) BekTopa. Hampammstomye KOCHHYCHI
BEKTOpa, UX cBoOWcTBO. KosumHeapHble BEKTOpHI (OIpEnEieHHE, KaK OINpPEAEIUTh). PaBHbIE BEKTODSI.
Kommnanapueie BekTOphl (OmpefiesieHne, Kak oIpeneianTs). [lepneHaukymnspHble (OpTOroHaldbHbBIE)
BEKTOPHI (Ompe/eneHre, Kak ONpEeAeiInuTh). YTol Mexay Bekropamu. CymMMa BeKTOPOB (TpaBHia
TpeyrojbHUKa M MapajjielorpaMma, d4epe3 KOOpPAMHATHI BeKTopa). PasHocTh BekTOpoB (mpaBuia
TPEYrOJIbHUKA M MapajyieiorpaMMma, uepe3 KOOpPAMHATHI BEKTOpAa). YMHOXKEHHME BEKTOpa Ha 4YHCIIO

omnpexnenenue, dbopmyna uepes koopauHarbl). Ilonsartue opra. Oprtel | i k OCEHl IPIMOYrOJIBHOU
> ] Jl

cucteMbl koopauHat. CkansipHOe MPoU3BeACHNE BEKTOPOB (ompeaeneHue u Gopmyna yepe3 KOOpaAuHaThI
BEKTOpa), €ro cBoHCTBA. PU3NUYECKUN CMBICH CKaJIPHOIO MNPOU3BEACHUS BEKTOpOB. CKasipHOE

npousseneHne Bektopos i, j (i, k mwm j, k). BekropHoe mpousseseHre BEKTOPOB (ONMpeeNeHne
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dbopmyna depe3 KOOpPAMHATHI BEKTOpa), €ro cBoWcTBa. ['eoMmerpuuecknii M (HU3UIECKUNA CMBICI
BEKTOPHOTO TPOU3BECHHUS BEKTOPOB. BekropHoe npoussenerne Bekropos i, j (I, K wm j, k u T.1.).

CMmemanHOe TPOM3BEIECHUE BEKTOPOB (ompeneneHue, (Gopmyna uepe3 koopauHatsl). IlpaBast (eBas)
TpOWKa BEKTOPOB (ONpejeneHue, Kak onpefenuts). CMelmlaHHOEe NpPOM3BEIEHHME BEKTOPOB i, |, K.

['eomeTpuueckue TPUIOKEHUS BEKTOPHOM anreOpa (BBIYMCICHHME IUIOIMIAJM TPEYroJbHUKA H
napauiesiorpaMma, oobeMa MupaMu/Ibsl ¥ apaiesenue[a MeTo0M KOOPIHHAT).

Tema «/Jughghepenyuanvroe ucuucnenue yHKyuil 00HOU NepemMeHHOU»

Onpenenenre TPOU3BOAHOW. ['€OMETpUYECKH CMBICT TPOU3BOAHOM. MeEXaHWUYECKUU CMBICI
npousBoHOM. [loHSATHE KOHEYHOW WM OECKOHEYHOW MPOM3BOMHOW B Touke. JuddepeHunpyeMocTb
¢byskuum B Touke. HeoOxomammoe u goctaroyHoe ycioBue auddepeHImpyeMocTd (yHKIIMH B TOYKE
(reopema). CBsi3b MEXIy HENPEPHIBHOCTHIO U auddepeHnmpyeMoctsio (GyHKIuM (Teopema). Touka
Bo3Bpata. YrioBas Touka. [duddepenuupyemocts ¢GyHKIMM Ha wuHTepBane. JAuddepeHunpyeMocTb
¢Gyskuun Ha orpeske. I'magkas munusd. Ilpasuna quddepennuposanus. Jlokasars, uto (f +g)'=f'+g’.

/

Hoxkazare, yro (f -g)'=f'-g+ f -g’. lokaszars, 4rTo [fJ _ f'-g-f-g npu g = g(x) = 0. Jokasars,
g g’

4To (c-f) =c- f’, rae ¢ = const. [IpoM3BOHEIC BBHICIIMX MOPAAKOB. [IpoM3BOHAS BTOPOIO IOPsIKa

(BTOpas mpousBoaHas). [lpousBonmnas n-ro mopsiaka. [IpowsBoanHas ciokHOM QyHKIMH (Teopema).

[IpouzBoanas oOpaTHoM QyHKIHMH(TEeOpema). Tabauia Mpou3BOIHBIX: JOKA3aTh, YTO (C)' -0, ecu C —

TOCTOSHHAS; (x") = mxm (ex)' =e*; (ax)' =a*lna, a>0, a=1; (In x) _1
X
' 1 . . 4 . ! . . ' 1 . ' 1
lo - ,a>0, azl; (sinx) =cosx; (cosx) =—sinx; _ , (ctgx) =- ;
(log, x) na &0 aF (sin x) (cosx) (tgx) — (ctgx) o
(arcsinx) = 1t . (arccosx) = I (arctgx) = L (arcctox) =— L
V1-x* V1-x2 1+x° 1+ x?

Jlorapudmuueckoe auddepenunponanue. JuddepennupoBanue QyHKIUN, 3aJaHHBIX MapaMEeTPUUECKU
(reopema). [uddepenuuponanne HesBHbIX QyHKIu. Juddepenunan ¢ynkuuu. Juddepenuman
He3aBUCUMOM mniepeMeHHOW. ['eomerpuueckuil cmbica nuddepennmana ¢ynkuuu. HHBapHaHTHOCTDH
¢dopmel iepBoro nuddepenimana. [Ipumenenue quddepenimana K MpUOINKEHHBIM BEIUNCICHUSIM.
Teopema ®depma, ee reomeTpuyecKuil cMbicia. TeopeMa 0 KOpHSIX MPOoU3BOJIHON (Teopema Poms),
ee reoMeTpuyeckuii cMpica. Teopema 00 OTHOIIEHMH MpupalieHui AByX (yHkuuil (Teopema Korm).
®opmyna Komu. dopmyna o0o6meHHONH (HOpMyIol KOHEUHBIX MpHpaiieHnid. PopMyrna KOHEYHBIX
npupaniennii (Teopema Jlarpanxka). @opMysa KoHe4HbIX mnpupameHuii. Popmyna Jlarpanxka, ee
T€OMETPUYECKH cMbICH. TeopeMmbl 0O cpenHux 3HadeHusX. [IpaBunmo Jlomwtans packpsITHs

HCOMPCACICHHOCTL THIIA {0 . HpaBI/IHO Jlonurans PAaCKpbITHA HCOUPCACICHHOCTL THUIIA o,
0

IIpumenenne mnpaBuna JlonuTans A pacKpbITHUS HEONPEIECIEHHOCTEN THIIA {0‘00}. [Ipumenenue

o0

npaBuia Jlonurans Ui pacKpbhITHUS HEONPEIEICHHOCTEW THUIIa {oo—oo}. HeoOxonumoe u nocratouHoe

ycioBus Bo3pactanus (yOeiBanusi) yHkiuil. Touka MakcumyM ¢yHKIMU. Todka MUHUMYyMa (YHKIIMH.
MakcumyMm QyHkuuu. MuHUMYM GyHKIUU. OKCTpeMyMbl (GyHKUUN. ['mankuil skctpemyM GyHKIUH.
Octpeiif  skcTpemyM. HeoGxoaumoe ycnoBue 3kcrpemyma. HeoOxoaumoe ycioBHE —TJIaJKOTro
skcTpemyMa. Kputndeckme touknm QyHkmun. HeoOxommmoe ycimoBue 3KcTpemMyma  (yHKIIHH.
JloctarouHoe ycioBue dKcTpemyMa. JlOoCTaTodyHOoe YyCIOBHE OJKCTpEMyMa Ha OCHOBE MEpBOM
npou3BoAHON. JlocTaTouHOE yCIIOBHE 3KCTpEMyMa, Ha OCHOBE BTOpPOM MNpOM3BOAHOM. JlocTarouHoe
yCJIOBHE BBIMTYKJIOCTU Tpaduka GpyHKIuH. Toukn nepernda rpapuka GyHKIUH.

Tema «/[udhgpepenyuposanue hyHkyull HECKONbKUX NEPEMEHHBIX»
[Tonatne QyHKIMM HECKOIBKUX IepeMeHHbIX. O0nacTb ompeneneHuss (QYHKIMH HECKOJIbKUX
nepemeHHbIX. Jlunuu ypoBHs. I[loBepxHoctu ypoBHs. [lonHoe mnpupamieHve (QyHKIHM HECKOJIbKUX
12



NEpEMEHHBIX B Touke. YacTHOe npupaiieHne QyHKIUN HECKOJIBKUX IIEPEMEHHBIX 110 IIEPEMEHHON TOUKE.
Huddepenuman mneporo mnopsiaka ¢yHkuuu. [Ipemen  (QyHKIMM  HECKONBKHX  HEPEMEHHBIX.
HenpepbIBHOCTh (YHKLIMM HECKOJBKUX IEPEMEHHbIX B TOYke. YacTHbIC NPOU3BOJHBIE (PYHKLUU
HECKOJIbKUX nepeMeHHbIX. [TomHblil nuddepenman GyHKIMN HECKOIBKUX NepeMeHHbIX. Heobxommumoe
yciaoBHe 3KcTpeMyMa nuddepeHuupyeMoil GyHKIMM HECKOIBKUX NepeMeHHbIX. JIOKalbHbIE MUHUMYM
(QyHKIMH HECKOJIBLKMX IEpEMEHHBIX B Touke. KacaTenpHas IJIOCKOCTH K IOBEPXHOCTH z = f(X,y) B

TOUKE IJafKoro skcrpemyma. Hopmane k nosepxHoct z = f(X,y). I'paiuenT QyHKIMH HECKOIBKHX
IIEPEMEHHBIX, €ro reoMmeTpuuyeckuil cmbica. IlpomsBoanas QyHkuuM z = f(X,y)[O HanpapJICHUIO

- . OZ
BCKTOpaI , €€ IIPUMCHCHHUEC K HCCICA0OBAaHUIO (bYHKI_II/II/I CDopMyna AJId BBIYMCIICHHSA ITPOMU3BOJHOU i

OX
byukuun z = f(x,y), HesBHO 3ajaHHOI ypaBHenueM F(X,y,z)=0. ®opmyna monHoOH NpoU3BOAHOMN

s GyHKIMH ABYX IepeMeHHbIX. Teopema IllBapua. JloctaToyHoe ycioBHE SKCTpeMyMa ()yHKIMH
HECKOJIbKMX TEPEMEHHBIX. YCJIOBHE MaKCUMyMa (MHHUMYyMa) (PYHKIIUU HECKOJIBKUX TEPEMEHHBIX B
CTallMOHApHOM Touke. Touka mMakcuMyma (MuHUMYyMa) ansi GyHKiuH. [loBepxHOCTH BTOpPOrO MOpsIKa
(otHOTIONIOCTHOM TUMEPOOIOU, TBYIOIOCTHOW TUIEPOOIOU I, FILTUIICOU I, HILTHIITHYSCKUNA MapabosIon],
TUNepOOTUYecKrii  mapaboyou]l,  AUIMNOTHYECKUH  HWIMHAP,  TUNEepOONMYECKUH  LUIUHJAP,
napaboIMYeCKUi  IWIMHAP, KOHUYECKHE IMOBEPXHOCTH), WX ypaBHEHUS. MeETOJ IOCTPOCHHS
MOBEPXHOCTEN BTOPOTO MOPSIJIKA.

6.2. OueHo4HbIe cpeACTBA 1Jisl MPOBEAeHUs TPOMEKYTOUHOM aTTecTanuu (IK3aMeHa)

6.2.1. [IpuMepHbIii NepeyeHb BONPOCOB K IK3aMeHY:

1. Marpuupl: OCHOBHBIE NOHATUS U ompeneneHus. JIuHeilHble onepaluu HaJl MaTpUllaMiy,
YMHOKE€HHE MaTPUIl U KX CBOMCTBA. TpaHCIIOHUPOBAHUE MATPHII.

2. Onpenenurens MaTpUllbl. BerunciaeHne u cBoiicTBa onpeennTenei.

3. Cucrema IIMHEHHBIX anreOpanyecKuX ypaBHEHUi. Pemenne cucteMbl ypaBHEHUH B MaTpUIHOM
¢dopme. [TpaBuio Kpamepa peniennst cucTeMbl TMHEHHBIX YpaBHEHUI.

4. Meton 'aycca pelieHns CUCTEMbI TMHEWHBIX YpPaBHEHUH.

5. BexTopsl: ocHOBHbIE TOHATHSA. JIMHEIHbIE onepaluy HaJl BEKTOPaMH, UX CBOWCTBA.

6. JIuneltHast KOMOMHANMS BEKTOPOB, JIMHEHHAS 3aBHCUMOCTh U HE3aBUCHUMOCTh BEKTOPOB. baswc,
pas3inoxeHue BekTopa Mo OazucHbIM BekTopaM. IIpoekius BekTopa Ha ocb. OCHOBHBIE TEOPEMBI O
npoekuusix. OpToHopMUpOBaHHbIN O6a3uc. KoopanHaThl BEKTOpa B JEKapTOBOM MPSIMOYTOJIBHON CUCTEME
KOOPJAMHAT.

7. CkansgpHoe, BEKTOPHOE U CMEIIaHHOE IPOU3BE/IEHUSI BEKTOPOB, UX CBOICTBA.

8. Ilmockoctb. Buabl ypaBHeHMH mIocKkocTH. PaccTosHHME OT TOYKM JI0 IUIOCKOCTH. Y CIIOBHS
MapaJuIEIbHOCTH U MEPIICHINKYISIPHOCTH JIBYX IUIOCKOCTEN. YTOJI MEXIY IIOCKOCTSIMH.

9. Ilpamas B mpocTpaHcTBe. Buabsl ypaBHeHMH TMpsMOH B NPOCTPaHCTBE. Y CIOBHA
MapaJuIeIbHOCTH W MNEPHEHAUKYJISPHOCTH IMPSAMBIX B IPOCTPAHCTBE. YTOJ MEXKIYy NPSIMBIMH B
IIPOCTPAHCTBE.

10. YcnoBus mapayuiebHOCTH U TEPICHIUKYISIPHOCTH TPSMOW M TUIOCKOCTH B MPOCTPAHCTBE.
VYroa Mexay npsMO# U INIOCKOCTBIO.

11. AGcomioTHas BeauuMHa (MOIYJb) NEHWCTBUTENBHOTO 4YHcia M ee cBodcTBa. DyHKUUA, ee
orpejeneHue, cnocoOwl 3aganust. OCHOBHBIE dJIEMEHTapHbIe (QYHKIIMU U UX Tpa(uKH.

12. Tlpenen mocnemoBarenbHOCTH. [Ipenen ¢ynkiumu. CpoiictBa mpenenos. [lepBwlit U BTOpOU
3amMedaTelIbHbIE IIPEIEIIbl U CICACTBHUS.

13. CpaBHeHue OeckoHeuyHO MaiblXx BenndrH. OCHOBHBIE TEOpeMbl 00 OSKBHBAJICHTHBIX
0ECKOHEUHO MaJIbIX BEJIMYMHAX.

14. Ompenenenne HEMpepbIBHOCTH (PYHKIIMU B TOuke, Ha orTpeske. Kmaccudukanus Touek
paspbiBa. Teopembl Ko u Beitepmrpacca. CBoicTBa HepephIBHBIX (DYHKITHIA.

15. Onpenenenue mMpoU3BOAHON, €€ TeoMeTpuyeckuii cmbicia. [IpaBwna nuddepeHmupoBanms.
[Tpou3BoaHBIE AIIEMEHTAPHBIX (HYHKIIUH.
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16. Iuddepenmupyemocts GyHKIIUU B TOUke. CBSI3b HENPEPHIBHOCTU U TUDPEpEHIMPYEMOCTH
(GyHKLINU B TOUKE.

17. IIpon3BoIHbIE CIOKHBIX U 00paTHBIX (GyHKIHH. OOpaTHBIE TPUTOHOMETPUYECKHUE PYHKITUN H
UX NPOU3BOJIHBIE.

18. @yHKuMH, 3alaHHBIE HESABHO U TapaMETPUUECKH, UX UG PEepeHIIpOBaHUE.

19. Jduddepennman ¢ynkuuu, ero coiictBa. [IpomsBomusie u auddepeHnnanbl BBHICIINX
HOPSIKOB.

20. Teopema @epma. Teopema Posist u ee reomerpuueckuit cmpici. Teopema Komm. Teopema
Jlarpanxa u ee reoMerpuueckas uHrepnperauus. [Ipasuno JlonuTans mid BBIYKCICHUS IIPENEIIOB
byHKIUH

21. UccnegoBanue (QpyHKUUH C MOMOLIbIO MPOU3BOJHBIX. YCIOBHS MOHOTOHHOCTH (YHKLHH.
Heo0xoanMoe u octaToyHoe yciaoBUs 3KcTpemyMma. MccienoBanue (GyHKIMM Ha BBITYKIOCTb, TOUKH
nepern0a. ACUMITOTHI KPUBBIX.

22. IlepBooOpasnas. Heonpenen€Huplii HHTETpa, ero cBoicTBa. Tabnnia nHTerpaios.

23. 3aMeHa epeMeHHON B HeolpeiesieHHOM HHTerpaie. @opmysia HHTETpPUPOBAHUS IO YaCTSIM.

24. PasnoxeHwe pauuMoOHaNbHOM (QyHKIMM Ha mpocreiimme npodbu. HHTEerpupoBaHue
panMoHanbHbIX Jpodeit. UHTerpupoBaHne TPUrOHOMETPUUECKUX U UPPALMOHATIBHBIX BBIPAKEHHH.

25. OnpeneneHHBIl MHTETpall, €ro CBOWCTBA. VMHTErpam ¢ mMepeMEHHBIM BEPXHHUM IPEIEIOM.
Teopema bappoy. ®opmyna Hetotrona—JIeitbauna.

26. aTerpupoBanue 1o yacTsM. 3aMeHa EPEMEHHON B OIIPEICIIEHHOM HHTETpaie.

27. IlpunoxeHus onpeielleHHOro HHTErpaia K BBIUMCICHUIO IUIOLIaieH, JUIMH 1yT, 00beMOB Tel B
MPSIMOYTOJIBHBIX U MOJIIPHBIX KOOPAUHATAX.

28. JuddepeHumanbHble ypaBHEHHMs 1-ro Mopsjaka: OCHOBHble MOHATHA. 3ajgava Komw,
CYIIECTBOBAHHE U €IUHCTBEHHOCTH €e peuieHus. Buasl muddepeHnuanbapX ypaBHeHu# 1-ro mopsaka u
METOJIbl UX UHTETPUPOBAHUS.

29. luddepennnanpHble ypaBHEHHs 2-TO OPSIKA, JOMYCKAIOIINE TOHWKEHUE TIOPSIIKA.

30. JluneitHble ogHOpOAHbIE AU (depeHInalIbHble YpaBHEHHUsS 2-TO MOpsijKa C IOCTOSHHBIMHU
kodpunrentamu. JluHelHBIEe HeoqHOpOAHBIE auddepeHInaNIbHbIe YpaBHEHHS 2-TO TOpsIKa C
MOCTOSIHHBIMU KO3((PHULIMEHTaMHU CO CIeUaNbHOM MpaBoi yacTbio. MeTosa moioopa YacTHBIX PEeILICHUH.

31. dyHKIMHM HECKONBKUX TepeMeHHBIX. OcHOBHBIE ompeneneHus. [Ipenen u HEempephIBHOCTB.
I'eomeTpuueckas UHTEpIIpeTalus QYHKIUH JIBYX MEPEMEHHBIX.

32. YactHble mpou3BOAHbIE. ['eoMeTpruUecKkas HHTEPIIPETAINS YaCTHBIX MPOU3BOJIHBIX (YHKIIUU
IBYX TepeMeHHBIX. JluddepeHipoBanne CIOXHBIX (QYHKUUH MHOTMX MHepeMeHHbIX. DyHKIuH,
3aJlaHHbIE HESBHO, UX AU epeHupoBaHue.

33. [onuelii auddepennnan GpyHKIUKM MHOTHX IEPEMEHHBIX, €0 CBOMCTBA.

34. YacTHbIe POU3BOIHBIE BRICIINX MOPsIKkoB. Teopema IlIBapra.

35. IlpousBognas 1o HampasieHuto. I'pamuent. Mx cBoiicTBa. YpaBHEHHE KacaTelbHOU
IJIOCKOCTH ¥ HOPMaJIM K TTIOBEPXHOCTH.

36. IloBepxHOCTHM BTOpPOro mOpsijAKa, WX Mpocreilmue ypaBHeHus. HccnenoBanue (opMmel
MOBEPXHOCTEW METOJOM CEUCHUH.

37. YucnoBble psAbl. OCHOBHBIE MOHATHS U ompexaeneHus. [Ipocteifime cBoiicTBa psioB.
Heo6xoauMblit mpu3HaK CXOAUMOCTH psija.

38. IlonoxuTenbHblE YUCIOBBIE psAbl. ['apMoHMueckuil psan. I'eomerpuyeckas mnporpeccus.
JlocTaTouHble MpPU3HAKUW CXOAMMOCTH YHCJIOBBIX DPsiioB (MpPU3HAKK CpaBHEHHUs, NpuszHak JlamamOepa,
paaMKalbHBIN U HHTErpalbHbIi Npyu3Haku Komm).

39. 3nakomepeMeHHBbIC pPSABI. AOCOJIOTHAs W YCIIOBHAas CXOAMMOCTh. CBOWMCTBa aOCOIFOTHO
cxonsaumxcs psagoB. O6o0mennslie npusHaku Jamambepa u Komm. 3nakouepenyroniiecs psasl. Teopema
JletiOHuIA.

40. Tlonarue creneHHoro psjga. Teopema AOens. Pagmyc CXOIUMOCTH CTENEHHOTO psina.
JuddepeHurpoBanue 1 HUHTETPUPOBAHKUE CTETIEHHBIX PAIOB.

41. ®opmynsr Telinopa u Maxknopena. Panel Teinopa u Maknopena. Ilpunoxenus psnoB k
PUOINKEHHBIM BBIUUCIICHUSM
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42. JIBOWHOW HMHTETpaJl U €ro CBOMCTBA. BhIuMcieHHE NBOMHOTO MHTETpajia B MPSMOYTOJIBHBIX
KoopauHarax. JIBOMHONM MHTErpall B IOJISAPHBIX KOOPAUHATAX.
43. TpolHOW MHTETpal W €ro CBOWMCTBA. BBIYKCIIEHHE TPOWHOTO MHTErpajga B MPSIMOYTOJIbHBIX
KoopauHarax. TpOWHON UHTErpaj B UUIMHAPUYECKUX KOOPIUHATAX.
44, TIpuno>xeHus: ABOMHOTO U TPOMHOTO HHTETPAJIOB.
45. OcHOBHBIE TEOPEMBI ONEPALMOHHOIO UCUUCIICHMUSL.
46. [IppMeHeHne ONepallMOHHOIO UCUUCIICHHS K pelIeHHI0 Tu(PepeHInanbHbIX YPaBHEHUN.

6.2.2. [IpuMepHbBIe TECTOBBIE 3aJaHNSI K IK3aMeHY

Bapuanr 1.
No
/i Bompoc Bapuants! orBeTa
1 2 3
Ecnu oOpatHast MaTpuiia CHCTEMBI 2
] — 1 2 1' Sj
A™ = 1 cTON0EI] CBOOOTHBIX
3 -3 4
_ 2.
1. yjieHoB B =( 1 j, TO CTOJIOCT] pereHui X -9
5
aBe 3.
paBeH -
-3
4.
-2
Eciu  Bekrop a={2;1} wu Bektop | 1.5
2.6
2 b ={3 -1 —1}, T0 CKaNSIPHOE NPOU3BELCHNUE 2 g
ab paBHO
Eciu uist wiockoety Hopmans N ={2; -1 3} | 1. 2X—y+32+9=0
2. —X+y-2z+9=0
3. u touka npuBskn Mo(-L1L-2), 1o ee |3 2x—y+3z2-9=0
o0liee ypaBHEHHE UMEET BHT 4 —x+y-22-9=0
lim In(g—_x) paBeH 1. 1
x>l x4 —1 2
4. 2 _=
2
3.2
4.1
Vka3aTb napy 9KBUBAICHTHBIX QYHKIUH IPH | 1. x2 i X-Sin X
x—=>0 2. x> 1 X-COSX
5.
3. x* u 2x*
4. x* u x-Inx
Jlnst QyHKIHE Y = COS® 2X MPOM3BOIHAS 1. 3sin?2x
paBHa .,
2. —3sin” 2x
6. . 2
3. 6sin 2xcos” 2x
4. —6sin 2xcos? 2x
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/i Bomnpoc BapuanTe! oTBeTa
1 2 3
[TpousBoaHast Be3/ie ONpe/IeIeHHON 1.0
byaknun y' = X—_l CKOJIBKO BCETO €CTh 2.1
7. Ux
TOYCK, IMOJO3PUTCIIbHBIX HA SKCTpCMyM? 3.2
4.3
dx 1. Inx+C
XInx 2. Injx|+C
8. 3. Ininx+C
4. Inlnx+C
J14 BEIUKCIIEHNS UHTETpajIa 1. t=tgx
J‘L HaJ0 HUCII0Jb30BAaTh X
1+sin X+ cosx 2.t=1g—
9. | zameny 2
3. t=cosx
4. t=sinx
4 4
J dx n f 2tdt
1+/x ) 1+t
1
[ d
2 f g
1+t
1
10. ) -
3 J‘ tdt
1+t
1
2
dt
1+t
1
OOmuM perieHueM AJ1sl ypaBHEHHUS 1. %3 —x
y' =x? —1 6yzer pynxuus .
2. Xy
3
11. 5
3. x*=x+C
3
4. X _ x+C
3
Jst ypaBrenus y" + 2y’ +y =0 oOuiee 1. Ce ™ +Cyxe™
pelieHue Y =
2.Ce*+Ce ™
12.
3. Ce" +C,xe"
4. Ce* +C,e*
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/1 Bompoc BapuanTe! oTBeTa
1 2 3
Juis  Qyskuan 7 =2x°y—ye’ uwacrmas | 1. 4X
oz . 4xy
13. | mpousBonHas — =
OX . 4xy—eY
.0
1 X 1
Idxj xdy= )
0 0 =l
2
14. 1
"3
1
4
JIBoiiHOM uHTerpan oT GyHKIMU Z =X+ Y 1ox
0 00JIaCTH, OrpaHUYEHHON TUHUSAMH Y =0, dx| (x + y)dy
y=X u X=1, paBeH AByKpaTHOMY o 0
x4
dx| (x+ y)dy
0 0
15. Ly
dy| (x+ y)dx
00
x4
dx| (x+ y)dy
0 0
YkazaTh CXOIAIIUICS psij = 4
Zin
<!
D
n=1 nE
16.
i n+1
~2n+1
DD
n=
Hauwano pasnoxenus GpyHkuuii €* B x x> X
CTETIEHHOM psii UMEET BUJ - E E - g
17 1+ X + X—2 + X—3 +
' 1 2 3
2 3
31—+ X,
1 2 3
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Ne
/i Bomnpoc BapuanTe! oTBeTa
1 2 3
2 3
4. 1+5+X—+X—+...
o203
1.1;
11 2.3;
dx|(x+21)dy = 2
18 ! [( Jdy 3.2
4. 3
1.1imS, =
n—o0
Psan cxomures, ecin 2.limS, =AeR
19 (S, ero N-s  4YacTHYHAs =
3.lma,S, =x
CyMMa) n—>co
4.im S, =—o0
nN—oo
LR =>a
k=n+1
Yro Ha3bIBACTCS ocratkom | 2- !'an R, =0
20 N i
YUCIIOBOIO psAla Zan ? 3 9= zak
n=1 =
n
4.5,=) a,
k=L
Bapuanr 2
Ne B B
/i OIpoc apuaHThl OTBETA
1 2 3
Ecnu rnaBHbIi onpenenurens A=-3 u 1 2
BCIIOMOTATEeJbHBIE onpenenuTenu A, =1, 1. (5 §; 1)
A, =-2, A; =3, 1o no popmynam Kpamepa
petierne (Xg; X,; X3) = 2. (L-23)
1. 3. (—l;g;—lJ
33
4. (— 3, §; - 1}
2
BekTopHoe npoussesenue | 1. (-5;1 —1)
i J kK 2. (-5,-1,-1)
2. ax 6'==-1 2 3|= 3. (5;__1;1)
0 1 -
4. (-5,-11)
Ecnu  nampaBnstomuii  BEKTOp  MpsAMOU 1 x-3 y+2 z-2
3. §={3-2,2} u TOYKA TIPUBA3KH 1 -1 3
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/i Bomnpoc BapuanTe! oTBeTa
1 2 3
M,(L-13), To KaHOHHYECKOE ypaBHEHHE 5 x-1 y+1 z-3
. . 3 -2 2
ATOM MPSAMOI NMEeT BUJT
3 x-1 y+1 z-3
S =2 3 2
4 x+1 y-1 z+3
3 -2 2
. 2x-1 1.2
lim = paBeH
x->» 3X +5 2.3
3
3. =
4, >
4. 2
3
VYkazaTh napy dKBUBaJICHTHBIX QyHKUWH nipu | 1. X u 3X
x—>0 2. X u tg 2x
5.
3. X u C0S2X
4. X u sin X
Jlnst pyskumn Y =sin? 3x mpomssogmas y' = | 1. 28iN3x-cos3x
2. 6sin3x-cos3x
6. 3. 2c0s3x
4. —2cos3x
[TpousBoiHas Be3/I€ ONPEACICHHON 1
2X_ 1. X1=OI/IX2:—
byHkuun y' = . YKaXuTe BCE TOUKH, 2
MO/I03PHUTEIbHBIC Ha SKCTPEMYM. 2. X = 1
7. 2
3. x,=0
4. Xl = E %1 X2 =00
Jsin X - C0os2xdx = q 082X
2
2. cos2x+C
8. 3 COS2X LC
4
a2
2. M X, ¢
2
9 Jina  uHTerpana Jld% wano | 1 t=vx
. +4X+
2. t=+x+1
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/i Bomnpoc BapuanTe! oTBeTa
1 2 3
HCIIOJIb30BaTh 3aMEHY 3 t= 1
X
4. t=x>
z 1.0
2
Isin 2xdx = 5 1
10, | © 2
-1
4.1
Jlnst ypaBaenust X - Y' =1 ykaszath oOriee 1. x+C
peuieHue Yy = 1
2. —+C
11, X
3. In|x+C
4. Inx+C
Jnst ypaBHenust Y” + 2y =0 obuee pemerne | 1. Ce 2 +C,xe %
y =
2. C,+Ce ™
12. 5
3. C,+Ce™
4. Cx +Ce*
1. -1
Hus  Gyskiun 2 = %(Xzy +y%)  ykasaTh S
2. (11
. | cTanuoHapHYO TOUK
13 TAlMOHAPHYIO TOYKY 3. (00)
4. (-1,1)
Loy 1.1
jdyj ydx=
5 1
o 0 .=
2
14. 3 1
3
42
4
JBoiiHOI1 nHTETpaN OT QYHKINH Z =X+ Y 11
110 0671acTH, OrpaHMueHHON muHusamu y =0, |1 IdYI (X + y)dx
y=X u X=1, paBeH IByKpaTHOMY 0 x
15.

N

~i.dxj.(x+ y)dy
0 X
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Ne
Wi Bomnpoc BapuanTe! oTBeTa
1 2 3
1 X
3. Idyj(x + y)dx
0 0
X 1
4. ~|.dy~|.(x+ y)dx
0 0
VYKka3aTp pacxonsiuncs psaj = q
1 Zn—z
n=1
!
2.
nZZ: nin®n
16. .
3. 3L
=/ ninn
2. 3L
n!
n=
Hauano pa3noxxenus GpyHkimii Sin X B B x5 X
CTENEHHOM PsIJ| UMEET BH]I L X——+———+
3 5 7
3 5 7
2 x-2 L X
3 5 7
17. TN
3 X+—+—+—+
3 5 7
X x° X
4 X+—+—+—+
3 57
1y=x+x
Kakas QyHKIHS MOXKET SABIAThCS | 2.y = X°
18
qacTHBIM pereranem O1Y y" = 27 3.y=1+2x
4. IlpaBunbHOrO OTBETa B 1.1-3 HET
Z:
1. a—| .
OX
0L 07~
2. —i+— .
I'paguent ¢y  z = z(X,Y) ox oy
19 : 0z -
paBeH: 3. %2
oy
L2
ox oy
Juddepennman mepBoro mopsiaka ou ou U
20 GyHKIMH U=U(X,Y,Z) UMEET BUJ L du= Fv dx + ady +——dz




Ne
/i Bomnpoc BapuanTe! oTBeTa
1 2 3
2. du :‘i“dx—‘i“dy—‘i“dz.
OX oy oz
3.du =a—udx—a—udy-
OX oy
4. du :a—udx—a—udy+a—udz .
OX oy oz
Bapuanr 3
Ne
Wi Bompoc BapuanTts! oTBeTa
1 2 3
1 -2 1. -2
3 4 2.6
L 3. -10
4.10
Ecmm a={2-3 u b={3%L-13, 1|1 L5-7)
25_b 2. (-2;3,-4)
2 3. (5;3,-5)
4. (5;-3,-5)
X y z 1. mapanenpHbI
JIBe mpsiMble B HPOCTPAHCTBE —=-—-=— WU
1 2 3 2.TIepIeHIUKYISIPHBI
3.
X z
X_y_z GymyT 3. CKpelLMBaThCs
. IepeceKaThCs
_sin x? 1.0
lim = paBeH
x-0 Xtg 5X 2.1
4. 3 1
5
4, ©
Vka3aTe napy 3KBHBAICHTHBIX (pyHKImit mpu | 1. tg X u Sin X
x—>0 2. tg X 1 arccos2x
5.
3. VX u cos2x
4. X u sin X
Jns ¢ynxuum Yy =(2x—1)° npomssommas | 1. 3(2x —1)°
6. y'= 2. 6(2x —1)°
3. 3x°
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Ne
/i Bomnpoc BapuanTe! oTBeTa
1 2 3
4. 2(2x-1)*
Bropas npousBoagHas Be3ie ONpeacIeHHON 1.0
byakmun y" = x+1 . CKOJIBKO TOYEK, 2.1
7. U
MOJI03PUTEIIBHBIX Ha Meperu0? 3.2
4.3
J xdx 1. arctgx+C
X2 +1 1
2. —arctgx+C
2
8. 3 tnx2sc
1.2
4, Eln(x +1)+C
Hns UHTErpaa J‘Sin * xdx HAlo | 1. cos? x = 1+cos2x
2
WCIIONB30BaTh (hopmymy 1— cos2x
2. sin’x= —
9.
3. sin 2x = 2sin Xxcosx
4. Sin 2 X= ;2
1+ctgx
2 1.0
_[(x ~1)dx=
1 2. ——
2
10.
3.2
2
4.1
Oynkuus Y =2X+cosx+C Oyzner o0mum 1. y'=2-sinx
PEIICHUEM [JI YPaBHCHUA
2. y'=x?—sinx
1. 3. y'=2+sinx
4. y'=x? +sin x
Jnst ypaBaenust Y" =0 obmiee pemenne y= | 1. C
2. C,x+C,
X
12. 3. Cl E + CZX
X2
4. C17 +C,x+C,
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Ne
i Bomnpoc BapuanTe! oTBeTa
1 2 3
Juis  Qyskumm  z=Xy+Yy?  wacrhas | 1 X
o 2. X+2y
HPOU3BOJHAS — =
13. P OX 3. 1+2y
4. 2y
1 X 1.1
de J dy =
0o o 2. 1
2
14. 3 1
3
4%
4
1o paccTaHOBKE IpEAENOB B MOJIAPHON 1. momykpyr
2n R
15 cucTeMe KOOpIuHAT J' d@j(r coso +rdr 2. kpyr
' 0 0 3. TpeyroJabpHUK
OIPEACTUTh B 00JIACTH
4. IpsSIMOYTOITLHUK
YKka3arh CXOIALIUICS Pl o
LY (D"
n=1
2.5 1
“~ninn
16.
3N
3.
nZ_1: 3n+1
N (D"
4.3 -
n=1
Hauano pasnoxenuss ¢yHKIuid COSX B L x2  x* X8
CTETIEHHOMH psii UMEET BH] ' 204 ol
2 4 6
2.1 X X X
2 4 6
17. 2 b
3 1l+—+—+—+
4 6
2 4 6
4.1+ X + L + X
21 4 el
1 1. OKPY)KHOCTH C paiiycoOM NE)
Ilycts S = Idxj f(x,y)dy. Torma 2. TpeyroNBHIKa
18 Lo 3. kBazpara
obmacte uHTerpuposanus D  mamHOrO 4. TPIMOYTOTBHIKA
UHTErpaaa UMeeT BUJL ’
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li\/fen Bompoc BapuanTe! oTBeTa
1 2 3
[ToBTOpHBII HHTETpal | 1
2 4 -1 2' 1
19 jdXdejdz paBeH 305
1 3 -2
4. -1
1.p=1
VYka3ars, Korja pan Jupuxie 51
w 2. P=
20 1 .
1 n p 3 p > 1
= CXOJHUTCS L 1

6.3. Onucanne mnoka3arejeld W KpPUTEPHEB KOHTPOJSI YCNEBAeMOCTH, ONHCAHHE IIKAJ

OICHUBaAHUA

6.3.1. Kputepuu oueHOK MPOMeKYTOYHOM aTTecTanuu (IK3aMeHa)
Ilpumepnasn wikana oyeHUBAHUA 3HAHUIL RO 8ONPOCAM/BLINOJIHEHUIO 3A0AHUIL IK3AMEHA:

Onenka

«2»
(Hey10BJIETBOPUTE/ILHO)

Iloporosbliii ypoBeHb
OCBOCHHSI

¥Yray0JaeHHblH
YPOBEHb OCBOEHUS

IIpoaBuHYyTHII
YPOBEHb OCBOCHHSA

«3»
(Y10BJ1€TBOPUTEJIHHO)

«“»
(xopo1uo)

«5»
(0TJIMYHO)

CryneHT He 3HaeT
3HAYNTEJILHON YacTH
Marepuaia, JoIycKaeT
CYIIIECTBEHHBIE OIIMOKA B

CTyneHT mOBEepXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHOi
JUCIUTLTUHBI, TOTTYCKaeT

CTyneHT XopoIlo 3HaeT

MaTepua, TpaMOTHO U

II0 CYIIECTBY U3JIaraer
€ro, JoIycKas

CTyneHT B MOJTHOM
00BEMe 3HaET MaTepHal,
TPaMOTHO | T10
CYIIIECTBY U3JIAraeT ero,
HE JI0ITyCKas

HEKOTOPBIE HETOYHOCTHU B CYILIECTBEHHBIX
OTBETax Ha BOMPOCHI HETOYHOCTH B OTBETE Ha N
BOIPOC OTBETE Ha BOIIPOC. HETOYHOCTEHN B OTBETE
Ha BOIIPOC
He ymeer HaxonuTs Wnorga Haxogut YBepeHHO HAXOIUT bezommbo4yno HaxXOIUT
pereHns OOJIBIIMHCTBA pelieHus, pelieHns, perieHus,
MIPEyCMOTPEHHBIX MIPeyCMOTPEHHBIE MIpeyCMOTPEHHBIE MIPEyCMOTPEHHBIE
porpaMMoi 00yueHust MPOTrpaMMoii 00y4eHus porpaMMoi 00y4eHHsI IIpOrpamMmon
3aJlaHUN 3alaHUN 3alaHUA oOyueHus 3aaHui
BonpmmHCTBO [IpenycmoTpeHHBIE IIpexycMoTpeHHBIE IIpenxycMoTpeHHEBIE
IIPENYCMOTPEHHBIX pOrpaMMoii 00y4eHust MPOTrpaMMoii 00ydIeHuUs OporpaMMoin 00y4eHHs

MpOrpaMMoi 00ydIeHus
3aJIJaHUI HE BBIIOJIHEHO

3aJaHHA BBIIIOJITHCHBI
YAOBJICTBOPUTCIBHO

3alaHus YCIICIIHO
BBITIOJTHCHBI

3aaHrd YCIICIIHO
BBITTOJTHCHBI

Ilpumepnan wikana oyenusanus 3HaHUIl 8 mecmosoil hopme:

KosmnyecTBO NpaBUIbHBIX OTBETOB, Ounenka
%
0-49 HeynosnerBopurenpHo
50-70 Y 1OBIETBOPUTEIEHO
71-85 Xopo1io
86-100 OTINYHO
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7. YYHEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
AACHUITIINHBI
7.1. PekomenayeMas aureparypa
7.1.1. OcHoBHasi iMTEpaTypa

1. Beicmas marematuka. Tom 1. Jlunelinas anreOpa. Bekropnas anrebOpa. AHalIuTHYECKas
reoMeTpust [DnexTpoHHbd pecype]: Yuebnuk/ A.IL NocromapukoB [ ap.]. — DIEKTPOH. TEKCTOBBIC
nannaele. —  CII6.:  Canmkrt-IlerepOyprckmii  ropueii  yHuBepcurter, 2015, — 105 c.
http://www.bibliocomplectator.ru/book/?id=71687

2. Bpicmmas martematmka. Tom 2. Hauwamo maremarmueckoro ananmuza. uddepeHuuanbHoe
ucuucienne (QyHKIUH OJHOW TEPEeMEHHOW W €ro MpHIOKEHUs [DIeKTPOHHBIA pecypc]|: YueOHMK/
A.II. T'ocriogapukoB [u Ap.]. — DaekTpoH. TekcToBbie manHble. — CI10.: CankT-IleTepOyprekuii TOpHBIMA
yuuBepcureT, 2015. — 104 ¢. http://www.bibliocomplectator.ru/book/?id=71688

3. Beicmas maremaruka. Tom 3. DnemeHTHI BbIcliel anreOppl. MHTErpaqbHOE HCYHCICHHE
GyHKIMH ~ ONHOW TEpeMEHHOW W ero NpWIOXKEeHUs [DJNEeKTpOHHBIA  pecypc]:  YueOHHK/
A.IL. TociogapukoB [u ap.]. — DnekTpoH. TekcTtoBble AaHHble. — CII6.: Cankr-IleTtepOyprekuii ropHbIit
yHuBepcuret, 2015. — 102 c. http://www.bibliocomplectator.ru/book/?id=71689

4. Beicuias marematuka. Tom 4. Jluddepenumanbubie ypaBHeHus. Psnapl. Psagslt Dypee u
npeobOpasoBanne Dypre. HuddepeHunanbHoe u HHTErpaibHOE HMCYHCICHHE (DYHKIMA HECKOIBKHX
nepeMeHHbIX. Teopust nons [ DnekTpoHHsblid pecypce]: Yuebuuk/ A.Il. 'ociogapukos [u Ap.]. — DIEKTPOH.
tekctoBbie gaHHble. — CII6.: Cankr-IlerepOyprckuii ropHbId  yHEHBepcuteT, 2015. — 213 c.
http://www.bibliocomplectator.ru/book/?id=71690

5. Boiciiast matemaruka. Tom 5. Teopust BeposiTHocTel. OCHOBBI MaT€MaTUYECKOW CTATUCTUKH.
Teopust ¢yHKIUN KOMIUIEKCHOTO mepeMeHHoro. OrnepairoHHOe HCUUCIeHHue [DIEeKTPOHHBIN pecypc]:
VYueonux/ A.Il. 'ocionapukoB [u ap.]. — DnekTpoH. TekcroBble nanuble. — CI16.: Cankr-IletepOyprekuit
ropHblii yausepcuret, 2015. — 207 ¢. http://www.bibliocomplectator.ru/book/?id=71691

6. Beicias matemaruka. Tom 6. Crnenuanbhble GyHKIUU. OCHOBHBIE 3a/ladyll MaTeMaTH4ECKON
¢u3ukn.  OCHOBBI  JIMHEHHOrO  NpOrpaMMHUpoOBaHMsA  [DNeKTpoHHBIH  pecypc]:  YueOHHK/
A.IL. TocniogapukoB [u ap.]. — DnekTpoH. TekcTtoBble AaHHblE. — CII6.: Cankr-IleTrepOyprckuii ropHsbIit
yHuBepcuteT, 2015. — 122 ¢. http://www.bibliocomplectator.ru/book/?id=71692

7. Boicmias matemaruka: yueOHuk / B.C. [lumaue. — M.:. MHO®PA-M, 2018. — 479 c.
http://znanium.com/catalog/product/851522

8. Kpartkuii kypc ananutuyeckoit reometpun: Yuebuuk/ Epumon H. B., 14-e uzn., ucnpas. — M.:
OU3MATIIUT, 2014. — 240 c. http://znanium.com/catalog/product/537806

9. Iuddepenmumansuoe u naterpanbaoe ucuncienus / [Tuckynos H.C.. — CII6.: Jlenann, 1.1.1-2,
2017. http://www.libex.ru/detail/book405918

10. CoopHHEK 3a1a4 110 Kypcy MareMatuieckoro aHaimsa / bepman I'.H. - M: Jlans, 2019. — 482
c. https://e.lanbook.com/book/107905

11. Teopus BeposiTHOCTEH M MatemaThueckas cratuctuka / ['mypman B.E. — M.: FOpaiit, 2017. —
480 c. https://urait.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-378233

12. PykOoBOJCTBO K PEIICHHUIO 3a7ay [0 TEOPUU BEPOATHOCTEH M MATeMaTUYECKOM CTaTUCTUKE /
I'mypman B.E. — M.: UspatensctBo IOpaiit, 2015. — 479 c. https://urait.ru/book/rukovodstvo-k-
resheniyu-zadach-po-teorii-veroyatnostey-i-matematicheskoy-statistike-387430

7.1.2. JlonoaHUTEIbHAS JIUTEPATYpPa

1. JemumoBuu, b.Il. COopHuK 3amady W yOpaXHEHHH MO MaTeMaTHYECKOMY aHalU3y
[DnexTpoHHbIi pecypc]: yuebnoe mocooue / B.I1. JemunoBuu. — DnektpoH. naH. — Cankrt-IlerepOypr:
Jlannp, 2018. — 624 c.

2. Knerenuk, /[.B. COopHHMK 3ama4 10 aHAIWTUYECKOW TE€OMETpUHU [DIEKTPOHHBIA pecypc]:
yuebHoe mocobue / JI.B. Knerenuk ; Ilog pen. H.B. Edumosa. — Dnexrpon. man. — Caukr-IletepOypr:
Jlanb, 2018. — 224 c.

3. ®uxrtenronbl, ['M. OcHoBbl MaTemarnueckoro aHanusza. B 2-x Tr. Tom 1 [DnexTpoHHBIH
pecypc]: yaeonuk / I'.M. ®uxtenronbil. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2015. — 448 c.
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http://znanium.com/catalog/product/851522
http://znanium.com/catalog/product/537806

4. @uxtenronbl], I.M. OCHOBBI MaTeMaTHUYECKOro aHain3a. B 2-x TT. ToM 2-i [DJIEKTPOHHBII
pecypc]: yaeonuk / .M. ®uxtenronbil. — DnektpoH. gad. — Cankr-IlerepOypr: Jlans, 2008. — 464 c.

5. CeemnukoB, A.A. COOpHHK 3a/1ad 1O TEOPHH BEPOSITHOCTCH, MAaTEMAaTHYECKOW CTATUCTHKE H
TEOPHH CIy4alHbIX QYHKUUH [DneKTpoHHBIN pecypce] : yueOHoe mocodue / A.A. CBENIHUKOB ; O pel.
CpemankoBa A.A.. — DnekTpoH. AaH. — Cankr-IletepOypr: Jlans, 2013. — 448 c.

6. Maremarnueckuii mnpaktukyMm. Yacte 1. JluneitnHas anreOpa. Bekropnas anreOpa.
AHanmuTuyeckas reomeTpus. YueOHo-meroaudeckoe mocooue / A.Il. I'ocmogapuxos, O.E. Kapnyxuna,
M.A. Kepeituyk, B.A.Cemenos, T.C. O6pyueBa. HanmoHansHblii MHUHEPaJIbHO-CHIPHEBON YHHBEPCHUTET
«Tl"opnsprity. — CII6, 2013. — 102 c.

7.  Marematnueckuii  npaktukyMm. Yacte 2. Hawano  MareMaTH4ecKoro — aHailu3a.
HuddepenunanbHoe ucuuciaeHne GYHKIUUM OJHOM IEPEeMEHHOM M ero MpHIOKEeHUs: Y4eOHO-
meronudeckoe mocodbue / A.Il. T'ocmomapukoB, M.A. 3anenun, B.B. Tapa6an, T.C. OO6pyuesa.
HanmonansHbIi MUHEpATBHO-CHIpbeBOM YHUBEpcUTeT «I opHbiity. — CI16, 2014. — 114 c.

8. Maremarnueckuid mnpaktukyM. Yacte 3. Heomnpenenenuwlii uHTerpan. OnpeneineHHbIN
unterpan. [duddepennnanbHoe ncurcieHue GyHKIIMH HECKOIbKUX TEPEMEHHBIX. YUeOHO-METOIUYECKOe
nocobue / A.Il. TocmomapukoB, M.A. 3anenun, B.A. Cemeno, C.E. MancypoBa. HaruoHanbHbIi
MUHEPaIbHO-ChIpbeBOl yHUBepcUTeT «l opHbIity. — CII0, 2014. — 162 c.

9. Matematnueckuii npakTukyM. Yacts 4. luddepenumansasie ypaBHeHus. Psaapl. Psaasr Oypoe.
WuTerpanbHoe ncuncienue GyHKIUU HECKOJIbKUX MEPEMEHHBIX. YueOHo-MeToaudeckoe nmocodue / A.Il.
l'ocnopapuxos, T.P. Axuypun, C.E. MancypoBa, T.C. OOpyueBa, A.A. SkoBneBa. HammonanbHblit
MUHEPaIbHO-ChIpbeBOl yHUBepcUTeT «l opHbiity. — CII0, 2014. — 152 c.

10. Marematnueckuil npaktukym. Yacte 5. Teopust BeposTHOCTEH M OCHOBBI MaTeMaTH4ECKOU
cratucTuku. Teopust (QyHKIUN KOMILJIEKCHOM mepeMeHHO. OnepalmoHHOE HCYHUCIEHUE. DIEMEHTHI
Teopuu mosst: YaeoHo-MmeTonmdeckoe mocobue / A.Il. I'ociogapukos, B.B. Bakun, U.A. Jlebenes, C.E.
MancypoBa, A.A. SkoBneBa. HannoHaneHbIi MUHEpabHO-ChIpbeBOl yHHUBepcuTeT «l opHblity. — CIIO,
2014. - 187 c.

11. ®wmunmnos A.®. CoopHuk 3a1au 1o AuddepeHnnanbHpIM ypaBHeHussM. — M.: Hayka, 1992.

12. Onbcronbu JI.O. uddepenunansasie ypasHeHus. — M.: Hayka, 2006.

13. Hanxo ILE. u op. Beiciias mMaTtemaTHka B yNpaXKHEHUSX U 33jJadaxX. YueOHOe mocodue s
cryneHToB BY3os, B 2-x 4. — M.: 2016

14. Epumos H.B. Kpatkuii kypc aHanmutrueckoil reomerpun. — M.:1969.

15. Benrtuens E.C., OBuapoB A.A. Teopusi BeposiTHOCTEN U €€ UHKEHEPHbIE MPHIIOKeHus. — M.:
Knopyc, 2018. — 480 c.

16. Bentuens E.C., OpuapoB A.A. Teopus ciay4dailHbIX NpPOLIECCOB U €€ HWHKECHEpPHBIE
npwioxkenus. — M.: Knopyc, 2018. —448 c.

17. KommskoB H.C. VYpaBHeHHS B YacTHBIX NPOU3BOJHBIX MaTeMaTHdyeckol ¢usuku /
H.C.Konusikos, 9.5.I'nunep, M.M.CmupHaos. - M.: Beiciias mkona, 1970.— 712c.

18. CaburoB K.b. YpaBuenust marematnueckoit ¢pusuku. — M.: ®uzmariut, 2013. — 352 c.

19. Cmupnos B.U. Kypc Beicmieit matematuku ( 1T 1,2,3( 4.1 u 2 )). — CII6: BXB-IletepOypr.:
2008.

11. Byrpos C.., Hukonbckuit C.M.Bsicmas maremartuka, T.17.1-3. — M.:Ipoda,2005,2007, 2009.

7.1.3. YueOHo-MeTOANYeCKOE o0ecnieyeHue

1. IllaGaeBa M.b. MaremaTnka. OJIeMEHTbl JUHEHHOrOo MporpaMMHpoBaHus. — [OpHBII
yHuBepcurtet, 2015.

2. MancypoBa C.E. IlpumeHeHue MareMaTHUecKoro mnakera Maple K penieHuio ypaBHEHM
MaTeMaTHueckoi ¢pusuxu. — ['opHbIil yHuBepcuret, 2015.

3. SxomneBa A.A. Jlunelinas anrebpa. MartemaTH4ecKMe MOJAEIHW B IKOHOMHKE. — [ OpHBIH
yHuBepcutet, 2015.

4. EpynoBa 1.b. Metonpl maTemaTnyeckoi ¢pu3uku. — ['opHBINA yHUBEpCHUTET, 2015.

5. UWeakun B.B., JlebeneB U.A. Omnpenenennsiii wuHTerpan. HecranmapTHeie 3aIadd.
Meroandeckue ykazaHusl i1 CaMOCTOSTENIbHOU paboThl. — ['opHBIN yHuBepcutet, 2016.
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6. Bakun B.B., JIebenes N.A. OnpeneneHHbIN HHTETPAT U MPUKIAIHBIC 3a0a9i. MeToInuecKue
yKa3aHus JJIsl CAMOCTOSITEbHOM paboThl. — ['opHbIi yHUBepcuTeT, 2016.

7. IllabaeBa M.b. DneMeHTBl MaTEeMaTHYECKOHW CTAaTUCTHUKUA. MeETOIWYECKHE YKa3aHUsS IS
CaMOCTOSITeNIbHON paboThI. - ['opHBIii yHuBepcuret, 2016.

8. T'onuwap JI.U., Ckenko O.A. Marematuka. [lpruMeHeHHEe ONEpalMOHHOIO WCYUCICHUS IJIst
pelIeHns 3a/1a4 TEOpUU aBTOMATUYECKOr0 YIpaBiieHus. - ['opHblil yHuBepcutet, 2017.

9. MancypoBa C.E. Meronpl matematudeckod ¢u3uku. 3amada Jlupuxme s Kpyra |
IpsIMOYTOJIbHMKA. - 'opHbIil yHUBepcurer, 2017.

10. T'onuap JIL.H., Ckenko O.A. Maremaruka. [lpuknagneie 3amayu. - ['OpHBI yHUBEpPCUTET,
2018.

11. ITa6aeBa M.b. [duddepennunanpras reomMeTpusi KpUBbIX. MaTeMaTHUeCKUil MPAKTUKYM. -
I'opnslii yausepcurer, 2018.

12 bakeeBa JI.B., Jlebemes M.A., IllabaeBa M.b. Marematuka. Jluneiinas anreOpa.
Ananutuueckas reomeTpus. - 'opHblil yauBepcutet, 2019.

13. Bakun B.B., JlebeneB N.A. Marematuka. J{uddepeHnumanbHoe 1 HHTETPATbHOE HCYUCITICHUE
(GyHKIMN HECKOJIBKHMX TIEPEMEHHBIX. - [ 'opHBIN yHUBepcuTeT, 2019.

14. T'onuap JL.U., JlebeneB N.A., Makcumenko M.B. Maremartuka. IIpenenst. IIpon3Bognas. -
I'opusiit yausepcuter, 2019.

15. Jlebenes W.A., Ilacryxoa E.B., Makcumenko M.B. Maremaruka. Psgel. Teopus
BeposiTHOCTEM. - ['opHbIii yHuBepcuret, 2019.

16. bakeesa JI.B., Ilacryxoa E.B. Maremaruka. OjeMEHTbl MaTe€MaTH4YE€CKONM CTaTHUCTHUKH.
Koppensumonno-perpeccuonHblii ananus. - ['opHbiii yauBepcutet, 2019.

17. MancypoBa C.E. Metonsl matemaruueckoil ¢usuku. duddepeHunanbHbie ypaBHEHHs B
YaCTHBIX MTPOU3BOJHBIX. - ['opHbIN yHUBepcurert, 2019.

18. MancypoBa C.E. JlonmonHuTeNnbHBIE TJ1aBbl MaTeMaTUKH. lIpumMeHeHuMe MaremMaTH4ecKux
METOJIOB K 3aJjauaM JIEKTPOTEXHUKHU. - [ opHbIi yHUBepcuTeT, 2019.

7.2. Ba3bl JaHHBIX, JEKTPOHHO-0MOJIHOTEYHbIe CHCTeMbl, MH(POPMALIMOHHO-CIIPABOYHbIE U

MOMCKOBbIE CHCTEMbI

1. EBponeiickas mudpoas budbnuorexa Europeana: http://www.europeana.eu/portal

2. Koncynbrantllnioc:  copaBOYHO-IOMCKOBask  cuUcTeMa  [DNEKTPOHHBIA  pecypc]. -
http://www.consultant.ru

3. MHdopMaMoHHO-U3AaTeNbCKUNA IIEHTP MO TEOJOTUM W HEJPONOJIb30BaHUI0 MUHHCTEpPCTBA
MPUPOAHBIX pecypcoB u dskonorun Poccuiickoit @Penepaun - OO0 "TEOMHO®OPMMAPK":
http://www.geoinform.ru

4. UndopmarimoHHO-aHATUTHYECKUH 1IeHTp «Munepany: http://www.mineral.ru

5. Muposas mudpoas 6udarorexa: http://wdl.org/ru

6. Hayunas snektponHas 6ubnmoreka «Scopusy: https://www.scopus.com

7. Hayunas snextponHas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snextponHnas 6ubnnorexka «eLIBRARY»: https://elibrary.ru

9. Ilopran «I"'ymanuTapHoe oOpazoBanue» http:// www.humanities.edu.ru

10. ®enepanbublii nopran «Poccuiickoe oopasosanue» http://www.edu.ru

11. ®enepanbnoe xpanwiuie «EanHas Komaekius HUQPPOBBIX 00pa30BaTEIbHBIX PECYPCOBY
http://school-collection.edu.ru

12. TlouckoBsie cuctembl Yandex, Rambler, Yahoo u ap.

13. DNeKTPOHHO-OUOIMOTeUHAS cucreMa N3IaTEIbCKOT0 LEHTpa «JIaHby:
https://e.lanbook.com/books

14. DOnextponnas Oumbmuoreka Poccumiickoit T'ocymapctBennoit  bubmumorexku  (PI'B):
http://elibrary.rsl.ru

15. DnexkrponHas 6mbimoTeka yueOHHKOB: http://studentam.net

16. Dnexrponno-6ubaHoTeunas cucrema «95C FOPAMTy: http://www.biblio-online.ru.
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17. DnextpoHHass Oubnuotreunas cucrema «HarmumonanpHBIM LH(pPOBOI pecypc «PyKOHT»»:
http://rucont.ru
18. DnexkTpoHHO-OMbIMOTEeUHas cucteMa http://www.sciteclibrary.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JIUCHUIIJINHbI
8.1. MaTepuaJbHO-TeXHHYECKOE OCHAIIIEHUE Ay IUTOPHU

CHGI_II/IaJII/I3I/IpOBaHHBIe AyAUTOPUH, UCITIOJIB3YCMBIC ITPU MMPOBCACHUM JICKIIMOHHLIX U MMPAKTHUYCCKUX
3aHSATUI, OCHAIIECHBI MYJBTUMEIUHHBIMU IMPOSKTOPAMH W KOMIUIEKTOM allllapaTyphl, MO3BOJISIOMICH
JI€MOHCTPHPOBATh TEKCTOBBIC U rpayudecKre MaTepHaIbl.

JIGKIIMOHHBIN KypC YHTaeTCs C MYJbTUMEIUHHBIM  CONPOBOXKICHHEM — JIEMOHCTpAIHen
MPE3CHTAIMOHHOI'O MaT¢puralia C IOMOIIbIO MYHBTHMGHHP'IHOFO IMPpOCKTOpA.

AymaTopun JUIS TIPAKTHYECKUX 3aHATUH OOECIEYCHbl CTEHJOBBIMH MaTepHallaMH TI0 BCEM
paznenaM JUCIHUIUINHBI «MaTeMaTuka.

8.1.1. Ayautopuu Ajis NpoBeeHNs JeKIUOHHBIX 3aHATHI

128 nocaoounvix mecm

OcHameHHoCcTh: MysbTUMenUiHAs YCTaHOBKA C aKyCTH4YecKodl cuctemod — 1 mT. (B T.4.
MYJIbTHMEMUHHBIN POEKTOp — 1 MIT., MPOCKIIMOHHAS anmnapaTypa: HCTOYHHUK OecriepeOOHOTO MUTaHHST —
1 wrT., skpaH — 1 wT., MOHUTOP — 1 WIT., KOMIBIOTEP — 1 1IT.), BO3MOXKHOCTH A0CTYIA K ceTH «HTEpHETY,
CTYJ AJiA CTyAeHTOB — 128 mrT., kpecno npenoaasarens — 1 mT., CToa — 65 MmT., mepeHOCHas HACTOIbHAS
TpuOyHa — | mMT., JOCKAa HACTEHHAs! MATHUTHO-MapKepHasi — 2 IIT., TUIaKaT B paMKe HACTCHHBIN — 9 mT.

[Tepeuens IMIIEH3MOHHOrO mporpammHoro obecrmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBHpycHOe mporpammuoe obOecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacmpoctpansiemoe I10), Foxit Reader (cBob6ommO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacrnpoctpansemoe I[10), Chromium (cBoGoaHO
pacopoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacmpoctpansiemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaro pacmpoctpansemoe I10), XnView (cBob6oano pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

64 nocadounvix mecma

OcHaiieHHOCTh: MyIbTUMEIUHHBIA MPOEKTOpP — 1 IIT., MPOEKIMOHHAs amnmnaparypa: UCTOUYHUK
6ecniepeboiiHoro nuranus — 1 mr., 3kpad — 1 mwr., HOyTOyK - 1 MWT., (BO3MOXXHOCTh JOCTyNa K CETH
«HTEpHEeT»), cToMKa MOOMIbHAS — 1 IIT., CTYN A CTYAEHTOB — 64 WIT., Kpeco npenojaBatens — 1 miT.,
cToJI - 33 1IT., IepeHOCHAast HACTOJbHAs TpUOYHA — | mIT., ToCKa Oernast HaCTeHHAass MarHUTHO-MapKepHas —
1 wrT., nIakaT B paMKe HaCTEHHBIN — 4 IIT.

[lepeuenp JHMIIEH3MOHHOTO MporpaMmmHoro obecrneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBrpycHoe nmporpaMmmuoe obecnieuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoOomHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

60 nocadounvix mecm

OcHaieHHOCTh: MynbTUMEIUNHBIA MPOEKTOP — 1 INT., MPOEKIMOHHAs anmnaparypa: UCTOYHUK
OecniepeboitHoro mutanus — 1 mT., 3kpaH — 1 mT., HOyTOYK - 1 mT., (BO3MOXHOCTh JOCTyNa K CETH
«aTepHeTY), cTOMKAa MOOMIBHAS — 1 mIT., cTyn ans cryaeHToB — 60 miT., Kpecio npenojasareis — 1 mr.,
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croi - 31 mrT., MepeHoCHast HacToJIbHAs TpHOyHa — 1 mT., JocKa Oenasi HacTeHHasi MarHUTHO-MapKepHast —
1 wrt., 1ocka moj Men — 1 mIT., miakaT B paMKe HaCTEHHBIN — 3 IT.

[lepeuens aMIIEH3MOHHOTO mporpammHoro obecmeuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmmuoe obecncuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoGoaHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacmnpoctpansemoe [10), doPDF
(cBobomHO pacmpocrpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboaHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBoboauo pacmpocrpansiemoe I10), FAR Manager (cBoboano pacnpoctpansemoe I10).

56 nocaoounwvix mecm

OcHamieHHOCTh: MynbTHMEIUIHBIA MPOEeKTOp — 1 IIT., MPOEKIMOHHAS anmnapaTypa: HCTOYHHK
OecriepeboitHoro nuranus — 1 mT., skpadn — 1 mwr., HOYTOyK — 1 mT., (BO3MOXKHOCTH JIOCTYIa K CETH
«HTepHeT»), croiika MoOMIbHASE — 1 T., CTYJ A CTYyAE€HTOB — 56 WIT., Kpecio npenojasarens — 1 wmrT.,
cToi — 29 mT., MepeHOCHass HACTOJIbHAs TPUOyHa — | IIT., TOCKa HACTEHHAs MarHUTHO-MapKepHas —
1 mit., Iutakat B paMKe HaCTEHHBIN — O 1IT.

[Tepeuens aMIIEH3MOHHOrO mporpammHoro obecrmeuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecnederue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBobGoaHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomno pacmpoctpansiemoe I[10), Chromium (cBo6GoaHO
pacnpocrpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBobOHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboano pacnpoctpansemoe [10), XnView (cBob6oano pacnpoctpansemoe [10), K-Lite
Codec Pack (ceoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oaH0 pacmpoctpansiemoe I10).

52 nocadounvix mecma

OcHamieHHOCTh: MyInbTHMEIUIHBIA MPOeKTOp — 1 IIT., MPOEKIMOHHAS anmnapaTypa: WCTOYHHK
6ecniepeboitHoro nuranus — 1 mr., skpad — | mT., HOyTOyk — 1 mT., (BO3MOXHOCTh JOCTYyNa K CETH
«HTepHeT»), croiika MoOMIbHAS — 1 T., CTYJ AJIA CTYAEHTOB — 52 WIT., Kpecio npenojasarens — 1 mrT.,
cTonl — 26 mT., MEpEeHOCHAas HACTONbHAs TpuOyHa — 1 mIT., TOCKa HACTEHHas MarHUTHO-MapKepHas —
1 wit., Iutakat B paMKe HaCTEHHBIN — O IIT.

[lepeueHb nHIEH3MOHHOrO mporpamMmuoro obecnedenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe mporpamMmHoe odecnieueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomuHo pacmpoctpansemoe I10), Foxit Reader (cBobGoaHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomno pacmpocrpansiemoe I[10), Chromium (cBoGogHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpoctpansiemoe [10), doPDF
(cBoOomHO pacmnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboano pacnpoctpansemoe [10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBobomHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

8.1.2. Ayautopum /15l NIPpoBeAeHUs] NIPAKTHYECKUX 3aHATHI

28 nocaoounvix mecm

OcnamenHocts: CTON ayAMTOpHBIM [ CTyAEHTOB — 15 mr., crym — 28 mT., Kpecio
npenogaBaTenss — 1 ImT., JOCKa HAcTeHHas Oejas MarHuTHO-mapkepHas «Magnetoplany - 1 1mT.,
NepeHOCHas HacToJbHast TpuOyHa — | mIT., nuakar — 4 mrT.
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[TepexatHast MyasTHMeIUITHAs yctaHoBKa (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbimbs npoBoaHas Genius Laser; mpoextop DLP Texas Instruments VLT-
XDG600LP; croiika mepenBukHas METAJUIMYECKas MHOTOSIpyCHas ).

[lepeuenp NUIIEH3MOHHOTO MporpamMmHoro obecneuenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AwntuBupycHoe nporpammuoe obOecneuenue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmnpocrpansemoe I10), FoxitReader (cBoOoano pacmpoctpansemoe [10),
SeaMonkey (cBo6omHo pacnpoctpansemoe [10), Chromium (cBo6ogHO pacnpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6omno pacmnpoctpansiemoe I10), doPDF (cBo6onno pacmpoctpansiemoe I10),
GNU ImageManipulationProgram (cBobomno pacmpoctpansemoe I10), Inkscape (cBoGomHO
pacnpoctpansiemoe [10), XnView (cBobomuo pacmpoctpansemoe I10), K-LiteCodecPack (cBobGomno
pacmpoctpansemoe [10), FAR Manager(cBo6oaHo pactipoctpansemoe [10).

30 nocaooynwvix mecm

Ocnamennocts: CTonm aymuTOpHBIM Uit cryaeHToB — 16 mT.,, ctrym — 30 mT., Kpecio
npernojaBaTens — | IIT., JIOCKa HAcTeHHas Oernas MarHuTHO-MapkepHas «Magnetoplan» - 1 .,
TepeHoCcHasi HacToJibHast TpuOyHa — 1 mt., makat — 4 .

[lepekatnast MynbTUMeuitHas yctaHoBka (HOyTOYk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbimb npoBoanas Genius Laser; mpoekrop DLP Texas Instruments VLT-
XD600LP; croiika nepeaBuyKHas METAJUIMUECKas MHOTOSIPYCHAsT ).

[lepedyenp NUIEH3MOHHOTO MporpamMmHoro obtecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmnxrtuBupycHoe mnporpamMmHoe obecneuenue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansemoe [10), FoxitReader (cBoboaHo pacmpoctpansemoe [10),
SeaMonkey (cBoboano pacmpocrpansemoe [10), Chromium (cBo6oaHo pacnpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6omuo pacmupoctpansemoe I10), doPDF (cBo6omno pacmpoctpansiemoe [10),
GNU ImageManipulationProgram (cBobomno pacnpocrpansemoe I1O), Inkscape (cBoOomHO
pacmpoctpansiemoe I10), XnView (cBobomno pacmpoctpansemoe [10), K-LiteCodecPack (cBoGoHO
pacnpoctpansiemoe [10), FAR Manager(cBo6oaH0 pacnpoctpansemoe [10).

16 nocaoounvix mecm

OcnamenHocTh: CTON KOMNBIOTEPHBIM — 6 WIT., Kpecio mnpenojaBaTens — 17 mT., MOHOOJIOK
LenovoM93ZIntelQ87 - 16 mt. (Bo3MOXHOCTh A0CTyna K ceTd «VHTepHET»), M0CKa HaCTEeHHas Oerast
MarHUTHO-MapkepHas «Magnetoplany - 1 mT., nepeHocHas HacTodbHas TpuOyHa — 1 miT., muakar — 8 mT.

[TepeueHb JUIIEH3HOHHOTO MporpamMmuoro obecneuenus:: Microsoft Windows 7 Professional
Microsoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus Microsoft
Open License 46431107 ot 22.01.2010, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, Kaspersky Endpoint Security, 7-zip (cBoOoaHO
pacnpoctpansiemoe I10), Foxit Reader (cBoGomno pacmpoctpansiemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe [10), SeaMonkey (cBobGomno pacmpoctpansemoe I10), Chromium (cBoO6OIHO
pacnpoctpansiemoe I[10), Java Runtime Environment (cBoGomno pacmpoctpansemoe I10), doPDF
(cBo6omHO pacnpoctpansemoe [10), GNU Image Manipulation Program (cBoGomHO pacmpocTpaHsieMoe
I10), Inkscape (cBobGomHO pacmpoctpansemoe [10), XnView (cBoO6oaHO pacnpoctpansemoe [10), K-Lite
Codec Pack (cBo6omno pacnpoctpansemoe [10), FAR Manager (cBo6omHO pactipocTtpansiemoe 110).

8.2. IlomemeHue AJ51 CAMOCTOSITEILHOM PadoThI

1. OcHaleHHOCTh MOMEIICHUS JUIsl caMOCTOSITeNbHOW paboThl: 13 mocamounbix mecT. CTyn —
25 mT., CTON — 2 WIT., CTOJ KOMOBIOTepHBIA — 13 mT., mkad — 2 mr., JocKa ayAuTOpHAs MapKepHas —
1 wr., APM yueGnoe IIK (MonuTtOp + cuctemusiii 010k) — 14 mT. Joctyn k cetn «MHTepHET», B
IEKTPOHHYIO0 HHPOPMALMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHs JMIIEH3MOHHOTO TporpamMMHOro obecmedenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBHpycHOe mporpammuoe obecmeucaue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacmpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
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pacmpoctpansiemoe I10), Java Runtime Environment (cBo6omno pacmpoctpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo60oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHo pacmpoctpansemoe I10), XnView (cBoboaHo pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pactpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

2. OCHaIIEHHOCTh TIOMEIIEHHS U CAaMOCTOSITeNIbHOW pa0oThl: 17 mocamouHbix Mect. Jlocka s
nuchbMa MapkepoM — 1 mT., paboune MecTta CTyneHTOB, obopynoBannbie IIK ¢ moctymom B ceTh
YHuuBepcurera — 17 mt., MyIbTUMEAUHHBIA TTpoekTop — 1 mr., APM npenogaBarens ans paboThl ¢
MyJabTHMEHa — | mT. (CUCTEMHBIN OJIOK, MOHUTOPHI — 2 mT.), croi — 18 mrT., cryn — 18 mt. doctyn
cetu «MIHTEpHETY, B ANIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEeIbHYIO Cpeay Y HUBEPCUTETA.

[lepeueHs NHMIIEH3MOHHOTO TporpammHoro obOecmneueHusi: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, anTuBHpycHOE
nporpammHoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoGomHo pacmpoctpansiemoe [10),
Foxit Reader (cBobomno pacmpoctpansiemoe I10), SeaMonkey (cBoGoano pacmpoctpansiemoe I10),
Chromium  (cBoboagno pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomnO
pacmnpoctpansiemoe I10), doPDF (cBo6oaHo pacnpoctpansemoe 110), GNU Image Manipulation Program
(cBoOoaHO pacmpoctpansemoe I10), Inkscape (cBob6oaHo pacmpocrpansemoe [10), XnView (cBo6oaHO
pacnpocrpansiemoe I10), K-Lite Codec Pack (cBoboano pacmpocrpansemoe I10), FAR Manager
(cBoOoaHO pacmpoctpansemoe [10).

8.3. IlomemeHus A1 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYKUBAHUS 000PY10BAHUSA

1. LleHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH U CPEICTB OO yUCHHS

OcHallleHHOCTb: MEPCOHAIbHBIA KOMIbIOTEp - 2 WT. (AocTyn K ceTu «MHTepHeT»), MOHUTOD -
4 mT., ceTeBOW HAKONMUTENb - | INT., UCTOYHUK O€crepeOOWHOro MHTaHUS - 2 INT., TEJICBU30p
wiasMeHHslid Panasonic - 1 mT., Touka Wi-Fi - 1 mT., massipHas craHius - 2 MmT., Apeib - 5 MIT.,
nepdopatop - 3 wT., HaOOp MHCTpYMEHTa - 4 MIT., TeCTep KOMIbBIOTEPHOH ceTu - 3 ImT., GaJIoH co
CKaTBhIM Ta30M - | IIT., MacTa TEIUIONpPOBOAHAS - | MmIT., MbUTecoC - | IIT., paAMOCTaHIUS - 2 IMIT., CTOJN —
4 mt., TyMOa Ha KOJIeCHMKax - | IIT., MOJCTaBKa Ha KoJiecukax - 1 mrT., mkad - 5 mT., Kpecio - 2 mT.,
nectuna Alve - 1 mr.

[lepeueHb IHIEH3MOHHOTO mporpammHoro obecmeuenus:: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, anTuBHpycHOEe mnporpammuoe obGecreueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomHO pacmpoctpansiemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pacopoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaro pacmnpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBoboHo pacmipoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

2. lleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHH U CPEICTB O0yUCHHUS:

OcHaIleHHOCTh: CTOJ - 5 WT., CTyaA - 2 IUT., Kpecao - 2 mT., mKad - 2 mT., NepcoHaNIbHbIN
KoMmmbioTep - 2 mr. (moctyn k cetu «MHTepHer»), mMoHuTop - 2 mT., MO®Y - | mT., Tectep
KOMITBIOTEPHOMU CeTH - 1 mT., GaJIJIOH CO CKAThIM T'a3oM - | HIT., IIypynoBepT - 1 1miT.

[lepeueHp JHMIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBHpycHOEe mporpammuoe obGecreueHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBobomHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpoctpansiemoe I10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

3. LleHTp HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTHIA U CPEJICTB O0YUCHUS:

OcHaleHHOCTh: CTON - 2 MWT., CTya - 4 mT., Kpecno - 1 mr., mkad - 2 MmT., TePCOHATbHBIN
KommbioTep - 1 mT. (moctym k cetn «MHTepHeT»), BeO-kamepa Logitech HD C510 - 1 mr., KOJOHKH
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Logitech - 1 mr., Tecrep KOMIBIOTEpHOU ceTH - 1 1T, apeib - 1 mT., Tenedon - 1 mr., Habop PyUHBIX
WHCTPYMEHTOB - 1 HIT.

[lepeuensb IMIIEH3MOHHOTO mporpaMmmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBupycHoe mporpammuoe obOecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpoctpansemoe I10), Foxit Reader (cBoboaHO
pactpoctpansiemoe I10), SeaMonkey (cBoGoxno pacrnpoctpansemoe [10), Chromium (cBoGomaHO
pacmpoctpansiemoe I10), Java Runtime Environment (cBo6omuo pacmpoctpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo60oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHo pacmpocrpansemoe I10), XnView (cBob6oaHo pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

8.4. JIunleH3MOHHOE MPOrpaMMHoe o0ecrevyeHne
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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