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PaGouasi nporpaMma qUCHUILTHHBI «MareMaTukay pa3padoraHa:

- B coorBeTcTBUU ¢ TpeboBanusmu PI'OC BO — OGakamaBpwaT MO HANPAaBICHHUIO MOJITOTOBKH
«21.03.01 HedrerazoBoe aemnoy», yrBepkaeHHOro npukazomM Munoopuayku Poccuu Ne 96 ot 9 deppans
2018 r.;

- Ha OCHOBaHWMW Y4YeOHOro IUTaHa OakajaBpuaTa IO HAMpaBICHUIO MOATOTOBKH «21.03.01
Hedrerazosoe apeno», HampaBieHHOCTh (mpoduib) «Pa3zpaboTka M SKCIUTyaTalus YrieBOJIOPOAHBIX

MECTOPOKICHH 1enbdar.

CocraBuTenb: K.T.H., gou. E.B. ITactyxoBa

PaGouasi nporpaMma paccMoTpeHa M 0100peHa Ha 3aceqaHnu Kadeapbl BbICIICH MAaTEMAaTHKU

ot 27.01.2022 r., mpoTtokon Ne 6.

Pagouas nmporpaMmma corjiacoBaHa:

HavanpHuk ynpasineHus yueOHo-
METOJINYECKOTO 0OecTeueHHs
o0pa3oBaTenpHOrOo Mpolecca K.T.H. NBanosa I1.B.



1.IIEJIA U 3AJIAYM JUCHUATIIAHBI

Heas gucuunimubl «MaTtemaTukay:

— mpuoOpereHre 0a30BbIX MAaTEMaTUYECKHX 3HAHMMH, CIIOCOOCTBYIOIIMX YCIIEIIHOMY OCBOCHHUIO
Pa3IMYHBIX KypCcOB (OCHOBBI CTPOUTEIHHOW MEXaHUKH, COIPOTUBIICHHE MAaTEPUaIOB U Jp.) U CMEKHBIX
JUCIUTUINH;

— ofecrnieyeHHWe NOJITOTOBKUA CTYJEHTOB K M3YyYEHHIO B IMOCIEAYIOIIUX CeMecTpax psaa
CHEeIUATbHBIX JTUCIUILINH;

— MPUOOPETEeHNE HABBIKOB IMMOCTPOCHUS U MPUMEHEHHS] MaTEeMaTHUYECKUX MOJENe B MHXKEHEPHOU
MPaKTHKE.

OcHoOBHBIE 3212a4H M CUUIINHBI:

- moJlydyeHHe OOIIMX TPEACTaBICHUH O COAEp)KaHUM M METOJaX MaTeMaTHKH, €€ MeCTe B
COBPEMEHHOM CHUCTeME €CTECTBO3HAHUSA M MPAKTHUYECKON 3HAUMMOCTH JIi COBPEMEHHOI0 OO0IIecTBa, O
€IMHOM CHUCTEME ECTECTBEHHOHAy4YHBIX 3HaHMHM, 00 OCHOBaX COBPEMEHHOIO €CTECTBO3HAHUSA W
€CTECTBEHHOHAaY4YHOU KapTUHE MUPA;

- IOJTyYeHHE NPECTABICHUN O MPAKTUIECKON 3HAUUMOCTH TEOPETHUECKUX Pa3paboTOK B 001acTh
MaTEeMaTHKH, UX HEOOXOIMMOCTH I Pa3BUTHS COBPEMEHHOIO OO0IIecTBa M OOECIeYeHHs] Hay4YHOTO U
TEXHUYECKOI'0 Mporpecca, 0 BeAyIeld poJid MaTeMaTUKU KakK SI3bIKAa HAyKU NPU U3YYEHHUU BOIPOCOB U
po06ieM, BO3HUKAIOIINX B PA3JIMYHBIX 00JaCTsIX HAYKH U TEXHUKHU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
JucnurumHa «MaTteMaTHKay OTHOCHTCS K 00s3aTelbHON YacTH OCHOBHOW MPOQECCHOHATHHON
oOpa3oBaTenpHOM TporpaMmbl 1O HamparieHuto moarotoBku «21.03.01 HedrerazoBoe nemno»
HarnpasiIeHHOCTh (poduib) «Pa3paboTka U IKCILTyaTaIysl YrieBOJOPOIHBIX MECTOPOXKICHHIA TICTb(ar
Y U3y4aeTcs B TIEPBOM, BTOPOM U TPETHEM CEMECTPaXx.

Hucuumnnuaa «MaTemaTHKa» SBISETCS OCHOBOMNOJNATalomied s U3Y4YeHUS  CIEAYIOLIUX
muctuiuinH: «[IporpaMMHBIE TIPOJYKTHI B MaTEMaTHYECKOM MOJICITHPOBAHUNY, «MeEXaHHKa CIUIOIIHOM
cpenb», «MaTeMaTH4ecKre METO bl aHaIi3a MPOLEeCCOB J0OBIYN HEDTH U ra3ay, «MaTepuanoBeecHue»,
«INEKTPOTEXHUKAY.

3. ITTAHUPYEMBIE PE3YJIbTATHBI OBYUEHUS 110 JUCHUIITIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMHU PE3YJBTATAMHU OCBOEHUS OBPA3OBATEJBHOMN
IMPOI'PAMMBbBI

[Ipomiecc m3yuyeHuss AUCHUIUIMHBI «MareMmaTtuka» HarpaBiieH Ha (HOPMUPOBAHHE CIEHAYIOIIUX
KOMIICTEHITHI:

®opmupyeMble KOMIIETEHIIUH
Ko u HauMeHOBaHHE HHIMKATOPA

Conep:xanne Koz JOCTHIKEHUA KOMIIETEHIIUH

KOMIIETEHIIMH KOMIIETEHIIMH
CrniocobeH pemarh 3a1a4u, OIIK-1 OIIK-1.2. VYMeer WCIOIb30BaTh OCHOBHBIE 3aKOHBI
OTHOCSIIHECS K €CTECTBEHHOHAYYHBIX AWCIMILUINH, MPaBUiIa MOCTPOCHHUS
npo¢eCcCuOHATBHON TEXHUYECKUX CXEM U YEPTEKEN
JEATEIIbHOCTH, TPUMEHSA OIIK-1.4. 3Haer NPUHIUIHAIBHBIE  OCOOCHHOCTH
METOABl MOJCITUPOBAHUS, MOJICTTUPOBAHUS ~ MaTeMaTHYeCKHX, (U3HUECKHX U
MaTEMaTHYECKOr0 XUMHYECKHX  MPOILECCOB,  MpeIHa3HauYeHHBbIE IS
aHaIMn3a, KOHKPETHBIX TEXHOJOTHYECKUX ITPOIIECCOB
€CTeCTBCHHOHAY4YHBbIE |
0OIIenH)KEHEPHBIC 3HAHUS




®opmupyeMble KOMIIETEHIMH
Koa n HaumeHOBaHMe HHAMKATOpPa
Conepanne Kox AOCTHKEHUS] KOMIIeTeHI[UH
KOMIIeTEeHIUH KOMIIeTeHIIUH
CrnocobeH yuyacTBOBaTh B OIIK-2 OIIK-2.5. YMmeer oueHUBATh CXOAUMOCTH PE3yJIbTATOB
IIPOEKTUPOBAHUU pacueToB, MOJIy4aeMbIX 110 pa3IMYHbIM METOIUKAM
TEXHUYECKAX  OOBEKTOB,
cHcTeEM u
TEXHOJIOTHYECKUX
IPOLECCOB € Y4ETOM
HKOHOMHYECKUX,
9KOJIOTUYECKHUX,
COLMAIBHBIX W JPYTUX
OTpaHUYCHUN

4. CTPYKTYPA U COAEP KAHUE JUCHUIITINHBI
4.1. O0beM IMCUMILUIMHBI M BUAbI Y4e0HOI padoThI
OO61mmas TpyIo€MKOCTh YI4eOHOH TUCIUTUTHHBI cocTaBisieT 14 3au€THbix enunuil, 504 ak. gaca.

AK. 4acel 1o
Buj y4eOHoii padoThI Bcero ak. yacon ceMecTpam
1 2 3

AynuTopHasi paboTa, B TOM 4HCJIe: 208 68 72 68
Jlexrum (JI) 104 34 36 34
[Tpaktryeckue 3ansatus (I13) 104 34 36 34
CamocrositesbHas padora crygentos (CPC), B Tom 188 76 79 40
qucje:
[ToaroroBka K MpakTUYECKUM 3aHATUAM 107 49 45 13
Pacuetno-rpaduueckoe 3ananue (PI'3) 36 12 12 12
WHauBuayanbHOE JOMAIIHEE 3aJaHUE 18 6 6 6
[TonroToBKa K KOJUIOKBHYMY 27 9 9 9
Buj npomMeKyTOYHON aTTECTALMM - IK3aMeH 108 36 36 36
OO0mas Tpy10eMKOCTb 1M CHUILIHHbI

aK. yac. 504 180 180 144

3a4. ejl. 14 5 5 4

4.2. ConepxxaHue TMCUUILIUHBI
Y4eOHbIM MJIaHOM MTPETYCMOTPEHBI: JIEKINH, IPAKTUUYECKHE 3aHATH U CaMOCTOsTeNIbHAs paboTa.

4.2.1. Pa3aespl IMCIUIIJIMHLI U BUALI 3aHATHHI
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1 Paznen 1. DnemeHTHI TMHEHHOM anreOphl, BEKTOPHOU 40 12 12 16
anreOpbl U aHATUTUYECKON F€OMETPHUH




2 |Pa3nen 2. BBeneHue B MaTeMaTHUECKUM aHATN3 24 6 6 12
Pazgen 3. JluddepennmansHoe ncumcieHue KLU
3 -1 3. Judpepe yu 58 | 16 | 16 26
OJTHOU TIEPEMEHHOM
Pasnen 4. aTerpaibHOE HCUNUCICHNUE KIOUH OOJHOU
4 Ererp byn 58 | 16 16 26
NepeMEHHOMN
Pa3gen 5. O0ObIkHOBeHHBIE nU(DEPEHIINATBEHEIE
5 [Pasn Anpepen 2| 12 12 18
ypaBHEHUS
6 [Pasznen 6. ®YHKIMU HECKOJIBKUX MEPEMEHHBIX 30 8 8 14
7 Paznen 7. UHTETpanbpHOE HcUuCIeHUE QyHKITUN 36 8 8 20
HECKOJIBKUX MEPEMEHHBIX
8 |Pasuen 8. UKMCIIOBEIE M CTENIEHHBIE PAIbI 24 6 6 12
9  |Pasmen 9. Teopus BeposTHOCTEN 38 10 10 18
10 |Pazmen 10.2meMEeHTH MATEMATUYECKON CTATUCTHKI 46 10 10 26
Bcero:| 396 104 104 188
[ToaroroBka k 3x3ameny| 108
Hroro:| 504
4.2.2.Coaep:xaHue pa3jiesoB IHCHUILVINHBI
Tpynoem
Ne | HamMmeHOBaHue paziesa . Py
Conep:xaHue JIeKIIMOHHBIX 3aAHATHI KOCTb B
n/n JUCHUILIMHBI
aK. yacax
1 cemecTp
Omnpenenurenn W WX CBOWCTBA. Marpuisl u
neiictBus Hax HuMU. OOpartHas matpunia. Cuctemsl
JUHEHWHBIX alreOpandecKux ypaBHEHUH M METOIBI UX
penieHusl.
BekTopbl, JNMHEHHBIE OlEepaluyd HaJ  HHUMH.
JIuHeliHasg 3aBUCUMOCTbL U JIMHENHAs HE3aBUCHUMOCTH
BekTOpoB. Ilpoeknuss BekTopa Ha o0OCh. basuc.
CkansipHoe, BEKTOPHOE, CMEIIAHHOE MPOU3BEIACHUE
BEKTOPOB, UX CBOMCTBA.
1 Pasnen 1 YpaBHEHMs TUIOCKOCTH B MPOCTpaHCTBE. B3aumuoe 12
pacrmoJIOKEHUEe  IJIOCKOCTEH B TPOCTPAHCTRBE.
PaccrostHUE OT TOYKH OO INIOCKOCTH.
VYpaBHEeHHs TpsAMOM B IPOCTpaHCTBE. B3ammHoe
pacrnoyioKeHue MpsSIMBIX B MPOCTpaHCTBE. B3aumHoe
PacIoJIOKEHUE TIPSIMOM U TITIOCKOCTH B TIPOCTPAHCTRBE.
YpaBHeHUsI TPSAMOK Ha IJIOCKOCTH. YTOJ MEXKIY
MPSIMBIMHU. Y CIIOBUS TAPAJUICTLHOCTH M TEPIECHINKY-
JSPHOCTH TPSIMBIX Ha IUIOCKOCTU. KpuBbie BTOpOTO
MOPSI/IKA.
YucnoBele MHOXKeCTBA. AOCOIIOTHAg BEIUYHHA.
OyHKIUA, 00macTh €€ ompeneiaeHUuss U CHOCOOBI
3aganus. OCHOBHBIE DJIEMEHTApPHEIE (DYHKITUH.
2 Pazgen 2 A P bynxn 6

Uucnosasa nocnenoBarenbHOCcTh. [Ipenen uncnoBoi
MOCJIEIOBATEIILHOCTH. IIpenen byHKIMH.
OrpaHvyeHHBIE W HEOTPAaHWYCHHBIC  (DYHKINH,




n/n

HaumeHoBaHue pa3jieiia
AUCHHUILJIMHBI

Conep:kaHue JeKUMOHHBIX 3aHATHI

Tpynoem
KOCThb B
aK. yacax

OCCKOHEYHO MaJlble U OECKOHEYHO OOJbIIHe (YHKIIHH.
OcHoBHBIE TeopeMbl 0 npeaenax GyHkuuu. [lepBorii n
BTOpOIl ~ 3aMeyaTeNbHbIE  MpEeAeNibl, YUCIO €.
I'unepbonmaeckune QyHKINU.

HemnpepsiBHOCTh  (pyHKITMM B TOuke. CBolcCTBa
(GyHKUMH, HENpephIBHBIX B TOuKe. HempepbsiBHOCTH
aneMeHTapHbix  ¢QyHkuuil. Knaccudukanus Ttodex
paspbiBa. CBoHcTBa (YHKUWH, HENPEpPHIBHBIX HAa
npomexxyTke (Teopembl Komu, Beliepmrpacca).

Pasnen 3

[IpousBomHass QyHKIHMH, €€ TEeOMETPUYCCKUI
cmbich. [IpaBuna quddepenunponanus. [IpousBonnas
CJIOKHOM u oOpaTHOM GbyHKIHIA.
HuddepennupoBanne byHKIMH, 3a/IaHHBIX
napamerpuuecku. Juddepennman GpyHkumu.

OcHOBHbIE TEOPEMBI nudhepeHIaTbEHOTO
ucuncneHus. [lpowsBomubie u  auddepeHnnans
BoicIIX TOpsAKoB. IlpaBuno Jlonurama. Popmyna
Teilinopa ¢ ocrarouHbiM uieHOM B gopme Jlarpanxka.

YcnoBuss MOHOTOHHOCTH (QyHKIMH. Heobxommmoe
U JIOCTaTOYHOE YCIIOBUS 3KCTpeMyMa. BuImyKilocTh U
BOTHYTOCTh KpuBOH. AcumnroTel. OOmas cxema
uccie0BaHMs QYHKIIMK U IOCTPOEHHUS ee rpaduka.

16

Hroro 3a cemectp

34

2 cemecTp

Pasnen 4

[TepBooOpazHas. HeonpeneneHHblil HHTErpall U €ro
cBoiicTBa. Tabnuiia HEOMpeneNeHHBIX WHTErPaJioB.
Henocpencreennoe UHTEIPUPOBAHUE. Metoael
3aMeHbl IEPEMEHHON M MHTETPUPOBAHMS IO YACTSAM B
HEOIPEIEICHHOM UHTETpaje.

Anrebpanyeckue  MHOTOYJICHBI. Pasznoxenune
paloHaIbHBIX apobeit Ha IIPOCTEUILINE.
WHuTerpupoBaHue palioOHaTbHBIX APOOEH.

OnpeneneHHbl UMHTETpall U €ro  CBOMWCTBA.
WNHTerpasm ¢ IEepeMEHHBIM BEPXHHUM IIPEAEIIOM.
Teopema bappoy. dopmyna Heiorona-Jleitoauna.
Meronbl MHTErpUpOBaHUS IO 4YacTAIM M 3aMEHBI
[IEPEMEHHOMN B OIPEIETICHHOM UHTErpaie.
I'eomerpuueckune IIPUIIOKEHNUS ONPEJIETIEHHOT O
UHTerpaia (B 1eKapTOBBIX M MOJSIPHBIX KOOPJMHATAX).

16

Paznen 5

dusnueckue 3a7a4d, TPUBOISIIINE K TOHSITHIO
muddepenmanbHoro ypasaenus (Y). OcHoBHble
MOHATHUS: TIOPS/IOK YpaBHEHHs, YacTHOE W oOIiee
pemenus, 3amaya Komm. JIY ¢ pasgeneHHbIMH U
pa3fensIomuUMuc TepeMeHHbIMU. OIHOpPOAHOE U
muHeitHoe 1Y nepBoro nopsnka. Juddepennuansabie
YpPaBHEHUs 2-TO MOPSIKA, JOIYCKAIOUINE ITOHMKEHHUE
HopsiiKa.

Jluneiinpie auddepeHnranbHble  ypaBHEHHS 2-TO
nopsiika ¢ TOCTOSHHBIMH K03 duuumeHramu.

12




n/n

HaumeHoBaHue pa3jieiia
AUCHHUILJIMHBI

Conep:kaHue JeKUMOHHBIX 3aHATHI

Tpynoem
KOCThb B
aK. yacax

YPaBHCHI/IH C npaBoﬁ HYaCThIO CIICMAJIBHOI'O BHA.

Pasnen 6

@OyHKIMM HECKOJIbKMX IepeMeHHbIX. (OO0nactb
ompenenenus. [loBepxuoctn 2-ro mopsaka. Ilpexen
¢ynkuum 2-x nepeMeHHbIX. HerpepeiBHOCTE. YacTHbIE
npousBogHble. CrnokHas  QyHKIMS — HECKOJIBKHX
nepeMeHHbIX, ee auddepennuponanue. [IponsBoanas
HessBHOW  ¢yHkuuu. ['pagueHT, npowsBoaHas 110
HanpasieHnuto. KacarenpHas MI0CKOCTh U HOpMajb K
HOBEPXHOCTH. YactHble POU3BOIHBIC "
QG epeHIrabl BBICIIAX TMTOPSIKOB.

HToro 3a cemecTp

36

3 cemecTp

Pazngen 7

JIBOMiHOM M TpPOWHOW WHTErpajibl, UX CBOWCTBA,
BBIYMCIICHUE B JIEKapTOBBIX KOOpAMHATaX.
Hununapuueckue KOOpPJIUHATHI. [Ipunoxenus
KPAaTHBIX HHTETPAJIOB.

Pasnen 8

Uucnosble psanpl. CXOOUMOCTh M CyMMa psja.
Heobxomumoe ycnoBue cxoaumoctd. (OCHOBHBIE
MPU3HAKU CXOJUMOCTH YHUCIIOBBIX PSAIOB.

CreneHusie PAIBL Oo6mnacTb CXOAUMOCTH
CTENEeHHBIX  psAAoB.  Pasnoxenume  QyHKuuii B
creneHHble psanbl. [I[puMeHeHue CTeNeHHBIX PSIOB B
MPHUOIMKEHHBIX BBIUMCICHUSIX.

Pa3zzgen 9

CnyyvaiiHple CcOOBITUS M UX KiIaccuukaus.
[TpocTpancTBO AJIEMEHTAPHBIX COOBITHH.
Krnaccuueckoe ornpeneneHue BEpOsSTHOCTH CIIy4aliHOTO
cOOBITHSI. DJEeMEHThl KOMOMHATOpHKU. BeposTHOCTB
CyMMBl ¥ NpPOM3BEACHUS COOBITMH. YclOBHas
BEpOATHOCTb.  Dopmylia  TOJHOWM  BEPOSATHOCTH.
®opmyna  baiteca.  l1loBTopHBIE  HE3aBUCUMBIE
ucnelTanus, popmyna bepuymin.

JuckperHas u HEIIpEpBIBHAS Clly4alHbIE
BEJIMYMHBI, UX YHUCIOBBIE XAPAKTEPUCTUKH. 3aKOHBI
pacupeneneHnss  JUCKPETHBIX WM HENPEPBIBHBIX
CIIy4alHbIX BEJIMYMH.

10

10

Pazgen 10

[IpenMeT M OCHOBHBIE 3aJaud MaTEMaTH4YECKOU
CTaTHUCTUKHU.  ['eHepanbHas u  BBIOOpOYHAs
COBOKYNMHOCTH.  CTaTUCTHUYECKOE  paclpefelieHue
BBIOOPKHU. DMnupuyeckas (QYHKIMS pacHpeesieHusl.
['paduueckoe u300pakeHune CTaTUCTUYECKOTO
pacrpezeneHus. Yucnossie XapaKTepUCTUKU
CTaTHUCTUYECKOr0 pacnpeneneHus. KoppensaunoHHo-
pErpeCcCUOHHbBIN AaHAIN3.

10

Hroro 3a cemectp

34

HTroro:

104




4.2.3. IlpakTnyeckue 3aHATHS

Ne Paznen . TpynoemkocTh
w/n TemMaTHKa MPAKTHYECKHUX 3AHATHH B aK. 1acAX
1 cemecTp
1 Paznen 1 DJIEMEHTHI JIMTHEHHOU anreOpbl, BEKTOPHOU anreOpsl U 12
AQHAJIMTUYECKON T€OMETPUHN
2 Pasznen 2 BBenenue B MaTeMaTHYECKHUI aHAIIN3 6
3 Paznen 3 JuddepernmansHoe ncYUcIeHue GYHKIMA OTHON 16
MepeMEeHHON
HTtoro 3a cemectp 34
2 cemecTp
4 Pasnen 4 WuTerpanbHoe ucuncienne GyHKIUNH 0IHOM epeMeHHON 16
Paznen 5 OO0bIkHOBEHHBIE U] PepeHInaTbHbIC YPAaBHEHHS 12
6 Pasznen 6 OYHKIMY HECKOJIBKUX MEPEMEHHBIX 8
HToro 3a cemectp 36
3 cemecTp
7 Pasnen 7 WuTerpanbHoe ucuncienne QyHKIUNA HECKOIBKIX 8
MIEPEMEHHBIX
8 Pa3zgen 8 UYuclioBbIE U CTENIEHHBIE PSIbI 6
9 Paznmen 9 Teopus BeposiTHOCTEH 10
10 Pasgen 10 DJ1eMeHTh MAaTEMATHYECKON CTATUCTHKH 10
HTtoro 3a cemectp 34
Hroro: 104

4.2.4. JlabopaTopHble padoThI
JIabopartopHble pabOThI HE IPETYCMOTPEHBI.

4.2.5. KypcoBbie padoThbl
KypcoBbie paboThl HE IPETyCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

B xozxe oOyueHust MpUMEHSIOTCS:

Jlekuuu, KOTOpBIE SIBIISIFOTCSI OTHUM M3 BOKHEUIINX BHUIOB YYE€OHBIX 3aHITHIA M COCTABIISIOT OCHOBY
TEOPETUYECKOM MOATOTOBKU 00YJaIOIINXCSL.

Ilenu neKIMOHHBIX 3aHATHI:
-laTh CHCTEMATH3MPOBAHHBIC HAay4YHbIE 3HAHUS IO TUCLUIUIMHE, aKIIEHTUPOBAaTh BHUMaHHE Ha HauOosee
CIIOHBIX BOITPOCAX JTUCIUTIIMHEL,
-CTUMYJIUPOBAaTh ~ AKTHBHYIO  IIO3HABAaTEbHYIO  JIEATEJIbHOCTh  OOYYAlOIIMXCs,  CIHOCOOCTBOBATH
(hOPMHUPOBAHHIO X TBOPYECKOTO MBIIILICHUSI.

IIpakTuyeckue 3aHATUA. Llen1 MpaKTUYECKUX 3aHATHIA:
-COBEpLIEHCTBOBATh YMEHUS U HAaBBIKH PEIIECHHS IPAKTUUECKUX 3a/1au.

I'maBHBIM coJiep)KaHUEM 3TOTO BUZA YUEOHBIX 3aHATHH SBISETCS pabOTa Ka)KAOro 0OYdYaromerocs mo
OBJIZICHUIO IIPAKTUYECKMMH YMEHUSMU M HaBbIKAMU MIPO(ECCHOHATIBHON IESITeIbHOCTH.

Koncyabranuu (TexyIas KOHCYJIbTaIMs, HAKaHyHE SK3aMeHa) SBJIIeTCs OAHOU U3 (POpM PYKOBOACTBA



y4eOHON paboTol 00ydJaromuxcs W OKa3aHHWs WM IIOMOIIM B CAMOCTOSITEIbHOM HM3yYeHHH MarepHajia
JMCIMIUIAHBI, B TMKBUAAIMN UMEIOIINXCS TIPOOEIIOB B 3HAHUSIX, 33J0JDKEHHOCTEH 10 TEKYIIUM 3aHSTHSIM, B
MOJIFOTOBKE MMUCHhbMEHHBIX Pa0OT (ITPOEKTOB).

Texymme KOHCYJBTAlMM MPOBOIATCS MpENojaBaTesieM, BEAYLIMM 3aHATHA B y4eOHOH rpyrme,
HAYYHBIM PYKOBOJUTEIEM U HOCAT KaK MHIMBHUIyaJIbHBIH, TaK 1 TPYIIIIOBOM XapaKTep.

CamocrosiTesibHasi padoTa 00y4alOLIMXCs HANpaBlieHA HA YIIyOJeHHE W 3aKperUieHHe 3HAHWM,
MOJYYEHHBIX HA JIEKUUSX U JPYIHX 3aHSTUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO AKTHBHOTO
NpUOOPETEHUs] HOBBIX, IOMOJHHUTENBHBIX 3HAHWH, MOJATOTOBKY K MPEACTOSIIMM YYeOHBIM 3aHATHIM U
MIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEACTBA JJIsI TEKYIIEIO KOHTPOJIsSI YCHEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUUA 110 UTOI'AM OCBOEHUA TNCHUIIJINHBI

6.1. OueHouHbie cpeAcTBA /I CAMOCTOSTEJNbHOI PadOThl M TeKYIIero KOHTPOJIs
yCIeBaeMocTH
Paszoen 1. Dnemenmot aunetinou aneedpvl, 6eKMOPHOU aieedpbl U AHATUMULECKOU 2e0MeMPUl.

1. OGparnas maTpula.

2. Brruucnenue onpeaenureneii 4-ro u 0oJiee BEICOKUX MOPSIKOB.
3. PasznoxxeHue BekTOpa Mo Oa3MCHBIM BEKTOPAM.

4. TlnockocTh U mpsiMasi B IPOCTPAHCTBE.

Paszoen 2. Beeoenue 6 mamemamuyeckull aHaIus.

1. Beluncnenue npeaeos.
2. 3amMedaresbHbIE IIPEIEIIbI.
3. Kiaccudukanms Touek pa3zpeiBa GyHKITUH.

Pasoen 3. Jlugpghepenyuanvroe ucuucnenue ghynxkyuii 00HoU nepemenHoll.

5. Brruncnenue npou3BoAHBIX U JU(depeHIINaToB PYHKIIMHA
6. Ilpumenenue npasuia JlonuTans st BHIYUCIEHUS MPEIEIOB.
7. HWccnenoBanue QyHKIMI ¢ TOMOLIBIO TPOU3BOIHBIX.

Pasoen 4. Humezpanvroe ucuucnenue Qynkyuu 0OHOU nepemenHol.

1. Tloneenenue pyHkiuu o 3Hak AuddepeHnmana.
2. Meronbl 3aMeHBI IEPEMEHHOM U UHTETPUPOBAHUS 10 YACTSIM B HEONPEICTICHHOM HHTETpale.
3. HHTerpupoBaHne parioHAIBHBIX QYHKIIUI OT paJiKaioB U OT TPUTOHOMETPHUYECKUX

(GYHKIMIA.
4. Teomerpuueckue U MEXaHUYECKUE MPUIIOKEHUS ONPEAEICHHOTO HHTETpaa.

Paszoen 5.06viknosennbie Oughghepenyuanvhvie ypasHenus.

1. Pemenue nuddepeHanbHbIX ypaBHEHUN IEPBOrO MOPSAIKA.
2. Pemenue nuddepeHnanbHbIX ypaBHEHHH BBICIINX HOPSIIKOB.
3. 3anmava Komm mist muddepeHanbHbIX YpaBHEHHI IEPBOTO U BBICIINX TTOPSIKOB.

Pasoen 6. Qynxyuu HeckoNbKUX nepemMeHHbIX.

1. BoluncneHue 4acTHBIX MPOU3BOAHBIX IEPBOTO U BBHICIIUX IMOPSIIKOB.

2. HaxoxxaeHue 3KCTpeMyMOB (DYHKIMI JBYX epEeMEHHBIX.

3. OrtbIckaHne HaNOOJIBIIETO U HAMMEHBIIIETO 3HAYCHUH (PYHKIUI, HEMPEPHIBHON B 3aMKHYTON
obuactu.

Pazoen 7. Humeepanvhoe ucuucienue ¢hynkyuii HeCKOIbKUX NepemMeHHbIX.

1. Bebluncnenue KpaTHBIX HHTETPAJIOB.
2. BrprunciieHne KpUBOJIMHEWHBIX MHTETPAJIOB.
3. IlpunoxeHust KpaTHBIX U KPUBOJIMHEHHBIX HHTETPAJIOB.



Pazoen 8. HYucnosvle u cmenennuvle psowl.

1. HccnenoBaHue CXOAUMOCTH 3HAKOIIOCTOSHHBIX, 3HAKOTIEPEMEHHBIX U 3HAKOUEPEAYIOLIHXCS
PSLIOB.

2. Paznoxenue GyHKIUN B CTENICHHBIE PSIIbI.

3. Ilpumenenue psAaoB B MPUOIMKEHHBIX BHIYMCICHHSAX.

Pa3zoen 9. Teopus eéeposimuocmeil.

1. Pemenwue 3a1a4 T€OPUH BEPOSATHOCTEH.
2. UwucnoBble XapaKTePUCTHKU TUCKPETHBIX M HEIIPEPHIBHBIX CIyUYaHHBIX BEIMUUH.
3. 3aKoHBI pacnpeieNieHus CIIy4aiHbIX BEJTHYHH.

Pazoen 10. Dnemenmor mamemamuyeckon cmamucmuxy
1. ToueyHble M HHTEPBAIbHBIC OIICHKH [TAPAMETPOB PACIIPE/ICIICHUN.
2. BribopouHoe ypaBHEHHE IMHEHHOMN perpeccu.

6.1.1. IlpumepHoe pacueTHO-TpaduIecKoe 3aJaHne

Tema «Onemenmol 1uHetiHoOU aneedOpsvly

3adanue 1. Pemutb cucremy ypaBHeHui metonamu Kpamepa u ["aycca.

6X+5y+2z=5,
3X—-2y+5z2=1,
4Xx -3y +7z=2.
3adanue 2. BBIYUCINTD ONPEACTUTEIND:
5 0 4 2
1 -1 2 1,
4 2 0
1 11

3adanue 3. Haiitu matpuity 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 «Hccnedosanue gynkyuu u nocmpoenue ee epagura

3adanue 1. IlpoBecTH MoHOE HCCIeA0BaHNE QYHKIUI U MOCTPOUTH UX TpaduKU:

2-X

2 —
_ X +2x=T 2 y=e : 3. y=3x-2Inx.

1. —2—. .
X +2X—3 2—X

3adanue 2. Haiitu HauOonblllee ¥ HaMMEHbIEe 3Hau€HUS (QYHKIMM Ha 3aJaHHBIX OTpe3Kax:

y = 10x+10 [ 1 2]
X2+2x+2 -
3adanue 3. BypoBas BBIIIIKA pacloyio’keHa B Toje B 9 KM OT Omkaiiiiei Touke Ha mocce (1occe
npsmosinHeitnoe). C  OypoBoHM Hajo OTHpPaBUTh Kypbepa B HACEIEHHBIM  IYHKT,

PacmoI0KEHHBIN 10 10cce B 15 KM 0T ynoMsaHyToH Toukd. CKOPOCTh Kypbepa Ha BEJIOCUIIEHE



mo moJito § km/gac, a mo mocce 10 km/gac. K kakoit Touke mocce emy Hajo €xaTh, YTOOBI
JIOCTUYb HACEJIEHHBIN MYHKT B KpaTyaiiiee Bpemsi?
Tema «Mamemamuueckas cmamucmuxay

3aodanue 1. Jlnsa Be160poK a), 6) U B) onpenenuts pasmax R, mogy Mo, mexuany Me, BeIGOpouHOE cpeiHee
X , BBIOOpOYHYIO Jucnepcuo D, «uCIpaBIeHHYI0» BEIOOPOUHYIO AUCIIEPCHUIO SBZ. Il @) cocTaBUTH
BapHAIMOHHBIA W CTATHCTUYECKHWHA PSIIbl, Ui 0) HAWTH AMIHMPUYECKYIO0 (YHKIMIO paclpeaeieHus
Fn*(x); JUISL B) TIOCTPOUTH THCTOTPAMMY M IOJIUTOH, SMITUPHUYCCKYIO (PYHKIIUIO PacIIpeIeICHUs Fn*(x)

a) 7,3 3,6,45,1, 2 1, 3

6) [ xi| 11 )13 15|17 19|21 | 23
ni| 2 4 8 112 116 |10 | 3

B) [ x| [0;4) | [48) |8 12) |[12;16)][16;20) | [20; 24)
ni| 1 1 3 2 1 1

3adanue 2. JIns npuBEACHHON HIKE BBIOOPKH (MPEITONIaraeTCsl, 9YTO MEX/Iy MPU3HAKAMH CYIIECTBYET
JIMHEHHAS 3aBHCHMOCTB ).

1. Beraucautb BEIOOpOUYHBIN KO3()(DUIIMEHT TMHEHHON KOPPEISIIAN I, U OLIEHUTDH CTETICHb

3aBUCUMOCTH MEKy IEPEMEHHBIMU;

2. Haiitn ypaBHeHUs npsMbIX THHUN perpeccun Y Ha X 1 X Ha Y, IIOCTPOUTH UX TPaUKH;
. [IocTpouTh KOPPEIALMOHHOE T10JIE, IMHUU PETPECCUH;
4. UnreprpeTrpoBaTh MOIYYCHHYIO MOJIENb, C/ICIATh BBIBOJBI U IPOTHO3.

B Tabnume mpuBemeHsl maHHBIE O pacxoie ToruuBa (¥, 1 Ha 100 kM) aBTOMOOWIS C ABHTATENEeM

00BEMOM 2 JTUTpa C aBTOMATHIECKON TPaHCMHUCCHEH B 3aBUCHMOCTH OT CKOPOCTH ABMKEHUS (X, KM/).
Xi 10 | 30 | 40 | 70 | 90 | 110 | 130 | 140 | 150 | 160
Vi 45 | 48 | 51 6 75| 81 9 98 | 113 | 14
[Mony4nTs MPOrHO30 pacxoe TOIUIMBA IPU CKOpocTH 175 km/4.

w

6.1.2 IlpuMepHbIe BAPMAHTHI HHAUBHAYAJTbHBIX IOMAIIHUX 32IaHUH.

Tema «Ananumuyueckas 2eomempus Ha NRAOCKOCMU U 8 NPOCMPAHCINEE)
3adanue 1. HaiiTi paccTosiHue OT TOUYKU Mo 10 TIIOCKOCTH, MPOXOsIIeil uepe3 Tpu Touku M, Mo,
Ma,
M1 (1; 1;—-1), M2 (2; 3; 1), M3 (3; 2; 1), Mo(-3; - 7; 6).

3aodanue 2. Haittu yron Mexmy miockoctssmu X + 2y —2z2—-7=0, x+y—-35=0.
3adanue 3. HamucaTb KaHOHMYECKHE YpaBHEHHUsS MNpPSAMOW, 3aJaHHONW Kak IepecedyeHue JBYX
miockocteit: 2X—3y—-22+6=0, x—-3y+z+3=0.
3adanue 4.Haiitn TOUKy niepeceyeHust MPsIMOI U TIOCKOCTH.

X=7_ y-3 z+1

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

3 1 -2
3aodanue 5.Haiiti Touky M, cummerpuunyto Touke M (— 2; 0; 3)0THOCHTENTBHO TIOCKOCTH 2X — 2Y +
10z+1=0.
3adanue 6.1TpuBecTr K KAHOHUYECKOMY BUIY YPaBHEHUS BTOPOTO MOPSAKA U TOCTPOUTH KPUBBIE:
1. X2 +6y>+2x+12y-2=0; 2. 9x%-25y2-18x-100y-316=0; 3. y2-6x-4y-12=0.

3adanue 1. HOCTpOI/ITL KpHUBYHO, 3aJIaHHYIO B TOJSAPHBIX KOOpAWHATAX, W 3aTEM IIOJIYYHUTb eé
KaHOHHNYECKOC YPaBHCHHE B ACKAPTOBLIX KOOPpAWHATAX

2
P 1105 ¢

Tema «ObvixHOBeHHbIEe OUuGheperyuanvhbvie YPasHeHUsLy
3adanue I. Pemith 3agaay Kormm:

2xdy—[1+4y2)dx=0, xo =7/12, yo =-1/2;



3adanue 2.Pemuth quddepeHImanbHble YpaBHEHUS IEPBOTO MOPSIIKA!

a) Xy':y(1+|ny); 6) Y'+1+2Xy:l-
X X
3adanue 3. Pemuth nuddepeHmanbapie ypaBHEHHS BBICIIUX TTOPSAKOB:
a) x*y"+x%y' =1, 6) y" -5y’ + 6y =C0S X +Sin X.

Tema «Teopus eéeposimuocmei»
3a0anue 1.J1ga crpenka CTpENISIOT M0 OMHON MHILIEHH, IPUYEM KaKIBIA JIETaeT Mo aBa BhICTpena. Jis IepBoro
CTpeJIKa BEPOSTHOCTh Tomaaanust B ek 0,7 , a st Broporo 0,8. KakoBa BeposSTHOCTS MOpayKEHWS 1ICITH XOTs ObI OJIMH
a3 Mocie AByX JBOMHBIX BBICTPEIIOB.

3adanue 2. V3 ypubl, comepxamieil 2 OenbIX M OJWH YEPHBIA IIap, MEPEKIajblBAlOT MIap B YPHY,
COJepXKaIllylo [IBa YEPHbIX U oAWH Oenblil map. OnpenenuTs BEPOSTHOCTH W3BJICUEHHS YEPHOrO IIapa U3
BTOPOH YPHBI IIOCJIE YKa3aHHOTO NEePEKIabIBaHHA.

3adanue 3.BeposiTHOCTD OPaXKEHUS! LIETH CTPEIKOM P 01HOM BbicTpeste 0,5. HaliTh BeposTHOCTH TOTO,
4T0 cTpenok mpu 50 BeIcTpenax mopasuT muiieHbs He MeHee 20 pa3 u He 6oiee 30 pas.

3adanue 4 .Haiitn matemMaTiveckoe OXKUIaHHUE TSI OJIOKUTEIBHOM CIIy4aiiHON BEIMYHMHbBI C IUIOTHOCTHIO

2,2
BepositHocTH T (X) =Cxe "™ . Borunciurs C.

3adanue 5 .CnydvaiiHasi BelM4nHA pacipe/ielieHa o HOpMalbHOMY 3aKoHy. E€ Maremarndeckoe OuIaHue
40. Cpennee KBagpaTHUeCKOe OTKJIOHEHHME paBHO 2. HallTu BEpOSITHOCTH TOTO, YTO €r0 OTKJIOHEHHUE IO
abcomoTHO BenmnumHe paBHO Oyner wmenbme 0,6. Kakoe OTKIIOHEHHE MOXKHO TapaHTHPOBAaTh C
BeposTHOCTHIO 0,9544 mpu TeX ke yCIOBUIX 3a1a4u.

6.1.3 Bonpocsl 1151 MOATOTOBKHU K KOJIJIOKBHYMY

Tema «/lunetinas ancebpa u ekmopmas aneebpay

Matpuna. Pa3zmep (pa3smepHocTh) matpuisl. IlpsmoyronpHas marpuna. KBaapaTHas marpuina.
I'maBHasg nuaroHans Matpuilbsl. TpeyronpHasmaTpuua. /maronanbHas maTtpuna. EnuHudHas marpuna.
HyneBas wmarpuma. TpaHcoHUpOBaHHas MaTpulla WIM TpPaHCHOHUpOBaHUE MaTpulbl.CloxeHue
(BbIuMTaHUE) MATpUI] U ero cBoiicTBa. COrliacoBaHHbIC MATpPHUIIBL. YMHOKeHHE Matpuil. OmnpenencHue
pPa3MEpPHOCTH MAaTpUllbl, MMOJy4aeMOM B pe3yjpTaTe IPOU3BEICHUsA IBYX Marpul. IlepectaHoBOUYHBIE
MaTtpuubl. Cummerpuyeckas marpuua. [IpotuBononoxuslie MaTpulel. Bo3BeneHne MaTpulibl B CTENEHD

Omnpenenurens MaTpuilbl. CBOMCTBA onpenenuTens (0COOEHHO Te, KOTa ONPeIeTUTENb PABEH HYITIO
U MeHseT 3Hak). IIpaBuio BbIYMCIEHHUS ONpeIeNuTeNnss BTOporo mnopsaka. [IpaBuia BbIUMCIEHUS
OTpeAeNuTeNsl TpeTbero nopsaka. IlpaBuia BHIYMCIECHUS ONpPENEIUTENS YETBEPTOrO M 0oJiee BBICOKUX
MOPAIKOB. BbruncineHue omnpenenuTens TPEYrojJbHOM WJIM JUAaroHaJIbHON MaTpulbl. BelposkaeHHas
matpuna.HeBbipoxkiennas Marpuna. I[lonstue MuHOp. AnreGpanueckoe pgomnosiHeHue. Coro3Hast
(mpucoenunenHas) marpuna. ObparHas MaTpuua. Y cJIOBUE CYIIECTBOBAHNE OOPATHON MAaTPHIIBI.

DOneMeHTapHble MPeoOpa3oBaHUsI MATPHUIl. OKBUBAJICHTHBIE MaTpuIlbl. CucTeMa JTHHEHHBIX
ypaBHeHUH. PelleHne cucTeMbl JIUHEHHBIX YypaBHEHMU. MarTpuua CUCTEMBI JIMHEWHBIX YpPaBHEHUM.
Pacmmpennas maTtpuia cucreMsl JIMHEWHBIX ypaBHeHnW. Panr matpunsl. Teopema Kpamepa. IIpasuio
Kpamepa pemnieHust cUCTEMBbl JMHEMHBIX ypaBHEHUH. YCIIOBHE CYIECTBOBAHUS PEIICHUS CHCTEMBI
JTWHEWHBIX ypaBHEHU. ba3ucHbie n cBOOOAHBIC TIEPEMEHHBIE.

ITonsatue BexTopa. Koopauuatel BekTopa. [[nuuHa (Momaynp) Bekropa. Hampasisromme KOCHHYCHI
BEKTOpa, UX cBoicTBO. KosunHeapHble BEKTOpPBI(ONpeneieHne, Kak OMNpeIeNnTh). PaBHbIE BEKTOpPHI.
Komnanapusle BekTOpbl (OmpeneneHue, Kak onpeaenuTs). llepneHnukynspHble (OpTOrOHAIbHBIE)
BEKTOpHl (OmIpezeseHne, Kak ONpeAenauTh). Yros Mexay Bekropamu. Cymma BeKTOpOB (MpaBuiia
TPEYroJIbHUKAa WU TapajjiesiorpamMma, 4epe3 KOOpAMHAThl BeKTopa). Pa3HOCTh BEKTOpOB (mpaBuia
TPEyrojibHUKa M MapayieslorpaMMa, 4yepe3 KOOPAMHATBhI BEKTOPa). YMHOKEHHE BEKTOpa Ha 4YHCIO
(onpenenenue, ¢opMmyna uepe3 koopauHatel). Ilomatne opta. OpTsl |, j, k OCEH NpPAMOYTONBHOH

cucteMbl koopauHat. CkansipHOe MPOoU3BeACHNE BEKTOPOB (ompeaeneHue u Gopmyna yepe3 KOOpaAuHaThI



BEKTOpa), €ro cBoWcTBA.DU3NUECKHI CMBICT CKAJISPHOTO MPOM3BEICHUSI BEKTOPOB.CKaISIpHOE

npousBesieHre BeKTopoB i, j (i, k um j, k). BekropHoe mpownsBeneHHe BEKTOPOB (ONpeeNeHUe U
dbopmyna depe3 KOOpPAWHATBHI BEKTOpa), €ro CBOWCTBA. | eoMeTpuyeckwii M (U3NYECKHN CMBICIT
BEKTOPHOTO MPOU3BEICHHs BEKTOPOB.BeKTOpHOE IIpOM3BEIcHNE BEKTOPOB |, | (i, kK wm i, k u 1)
CwmemianHOe TIpoM3BENIEHHE BEKTOPOB (ompeneneHue, dopmysia 4depe3 koopauHathl). [IpaBas (meBas)
TpOiiKa BEKTOPOB (ONpeseneHue, Kak onpeaenutb). CMEIaHHOE MpOM3BEJCHUE BEKTOPOB i, j, K.

['eomeTpuueckne TPUIOKEHUS BEKTOPHOM anreOpa (BBIYMCICHHME IUIOMIAJM TPEYroJbHUKA W
napauiesiorpaMma, oobemMa MupaMu/Ibl ¥ Mapajiiesenuieia METoI0M KOOPIHHAT).

Tema «/[ughghepenyuanvroe ucyucnenue GyHKyuil 0OHOU NEPEMEeHHOU»

Onpenenenre npou3BOJHON.I' eOMETpUUECKUMI CMBICT TPOU3BOAHOM. MeXaHUUEeCKHUA CMBICI
npousBoHOM. [loHSATHE KOHEYHOW WM OECKOHEUHOW MPOW3BOMHOW B Touke. JuddepeHunpyeMocTb
¢byukuu B Touke. HeoOxomumoe u moctaroyHoe ycioBue auddepeHippyeMoctd QyHKIUA B TOYKE
(Teopema). CBsi3p MEXIy HENpEepBIBHOCTBIO M aupdepeHnupyeMoctbio ¢yHkuuu (Teopema). Touka
Bo3Bpata. YrioBas Touka. [duddepenuupyemocts ¢GyHKIMM Ha wuHTepBane. JAuddepeHunpyeMocTb
¢Gyukuun Ha orpeske. I'mankas munus. Ilpasuna quddepenuuposanus. Jlokasars, uto (f +g)'=f'+g’.

Hoxkazate, yro (f.g)'=f'-g+ f-g’. Jokasars, uro (fJ _ f.g—-f-9' npu g = g(x) = 0. okasars,
g 9

4ro (c- f) =c- f’, rae ¢ = const. [IpousBoxnbie BeICHIMX MOPAAKOB. I[IpoM3BoxHAS BTOPOro mopsjaka

(Bropast mpomsBonHasi). I[IpomsBomnas n-ro mopsaka. IIpowsBogHast ClHOXKHON (QYHKIUU (Teopema).

poussosnas obpaTHOl dynkuuu(Teopema). Tabmuia MPOU3BOAHBIX: J0Ka3aTh, 4To (C) =0, ecnu C-

X
' 1 . - ! . 4 . . ' 1 . 4
I =—, 0, 1; (sInX) =cosx, (cosx) =-sinx, = »(ctgx) =— ;
(log, ) xina' ©0 %7 sinx) (cosx) ==sinxi- () cos X (etg) sin® x
(arcsinx) = 1 (arccosx) = 1 (arctgx) = LH (arcctox) =— L
V1-x2 V1-x? 1+ x? 1+x°

Jlorapudgmuueckoe muddepenuuponanue. AuddepenunpoBanue GyHKIuUi, 3aaHHBIX TapaMeTPHUECKU
(treopema). [duddepennmpoBanue HesBHbIX QyHKkuui. Juddepenuman dynkuuu. uddepennuman
HE3aBUCUMOHN mnepeMeHHOU. ['eomerpuueckuil cmbicn auddepenunana ¢yHkuuu. MHBapHaHTHOCTH
dbopmsl iepBoro auddepennnana. [lpumenenue quddepennnana K NPUOIMKEHHBIM BEIYHCICHUSIM.
Teopema ®depma, ee reoMeTpUUeCKUil cMBICH. TeopeMa 0 KOpHSIX MPOU3BOIHON (Teopema Poms),
ee reomeTpuyeckuil cmpicia. Teopema 00 OTHOIIEHHMH MpHUpauieHu nByX QyHkumii (teopema Korm).
@®opmyna Komm. ®opmyna o600meHHONH (GopMynoii KOHEUHBIX mNpHpamieHuil. dopMmyna KOHEUHBIX
npupamiennii (Teopema Jlarpanxka). ®@opmyna KoHeuyHbIX mpupameHuii. Dopmyna Jlarpanxka, ee
reomerpuueckuii  cmpicia.Teopembl o0 cpenHux 3HadeHMsX. IlpaBuio Jlomurans  packpbiTus

HCOIIPCACICHHOCTD THIIA {O

0

{00} JIpumenenne npasuna JlonuTans Juisi pacKpbITHS HEONPEAEIECHHOCTEN THIIA {O-oo}. [IpumeHeHne
o0

}. IIpaBuno Jlomurtamsa  pacKkpbITUS — HEONPENECICHHOCTh  THIA

npaBuia Jlonurans s pacKpbITUS HEONPEIEICHHOCTEN THIIa {oo—oo}. HeoOxonumoe u nocratouHoe

yciaoBus Bo3pactanus (yObiBanusi) QyHkuuil. Touka MakcumyMm ¢yHkuuu. Touka MuHUMyMa
¢byakun.MakcumyM ¢QyHKkIuH. MuHuMyM GyHKUOUH. OKcTpeMyMmbl GyHKIu. [nmagkuit skctpemym
¢ynkuuu. Octpeiit skcTpemyM. HeoOxoaumoe ycioBue skcTpemyMma. HeoOxoanmoe ycioBHe TII1agkoro
skctpemyma. Kputudeckne Ttoukm (ynkiuu. HeoOGxomumoe yciaoBue SKCTpemyMa  (YHKITHH.
JlocTarouHoe ycioBue dKcTpemyMma. JlOoCTaTodyHoe YyCIOBHE OJKCTpEMyMa Ha OCHOBE MEpBOM
Npou3BOAHOMN. JlocTaTouHOE yCIOBME 3KCTpEMyMa, Ha OCHOBE BTOpPOM MpOM3BOAHOM. JlocTarouHoe
yCJIOBHE BBIMTYKJIOCTU Tpaduka GyHKIuu. Toukn nepernda rpapuka GyHKINH.



Tema «/[ughgdhepenyuposanue hynxyuti HeCKONLKUX NEPEMEHHBIX »

[Tonstre ¢QyHKIMKM HECKONBKHUX MepeMeHHBbIX. OO0nacTh ompeaeneHus: (YHKIMH HECKOIbKUX
nepemeHHbIX. Jlunuu ypoBHs. I[loBepxHoctu ypoBHs. [lonHoe mnpupamieHve (QyHKIHH HECKOJIbKUX
MEPEeMEHHBIXB Touke. YacTHOe mpupaiieHue pyHKIHMH HECKOJIBKHUX MEPEMEHHBIX IO MEPEMEHHON TOYKE.
Huddepenunan mnepBoro mnopsinka ¢ynakuuu. Ilpenen GyHKIMHM  HECKOJIBKHUX — MEPEMEHHBIX.
HenpepeiBHOCT, (QYHKIIMM HECKOIBKUX IEPEMEHHBIXB TOUYKe. UYacTHbIE MPOU3BOJHBIC (YHKIUH
HECKOJIbKuX nepeMeHHbIX. [lonubiii nuddepennman GyHKIMN HECKOIBKUX MepeMeHHbIX. Heobxonumoe
ycloBue dKkcTpemyMa nuddepeHiupyemMoii GyHKIIUU HECKOIbKUX MEpeMEHHBIX. JIOKaIbHBIT MUHUMYM
(YHKLMY HECKOJNBKMX IEPEMEHHBIX B Touke. KacarenpHas IuiockocTh K HoBepXHOCTH z = f(X,y) B

TOYKE IJIaJKoro skcrpemyma. Hopmane k moBepxHocTH z = f(X,y). I'paquenT QyHKIMH HECKOJIBKUX

IIEPEMEHHBIX, €ro IeoMeTpHyecKuid cmblca. IIpomssonnas QyHkuum 7z = f(X,y)I0 HanpaBICHHUIO

- . Oz
BeKTOpa| , e MpHMEHEeHHe K uccienoBaHuio GyHkmun. dopMyna JUisi BEIYACICHUS MPOU3BOAHON

OX
Gyukuun z = f(x,y), HesBHO 3ajaHHON ypaBHeHueM F(X,y,z)=0. ®opmyna HONHOH NPOU3BOAHON

s GyHKIMH ABYX nepeMeHHbIX. Teopema IllBapua. JloctaToyHoe ycioBHE SKCTpeMyMa ()yHKIMH
HECKOJIBKUX IEPEeMCHHBIX. YCJIOBHE MakcuMyma (MUHUMyMa) (DYHKIIMA HECKOJBKHX IEPEMCHHBIXB
CTallMOHApHOM Touke. Touka MakcuMyma (MuHUMYMa) Ansi GyHKIUH. [loBepxHOCTH BTOpPOrO MOpsIKa
(otHOTIONIOCTHOM TUMEPOOIOU, TBYIOIOCTHOW TUIEPOOIOU I, FILTUIICOU I, HILTHIITHYSCKHNA MapabosIon],
TUNepOOTUYecKUii  mapaboyou]l,  AUIMNOTHYECKUH  IWIMHAP,  TUNEepOONMYEcCKUd  LMIUHJIP,
napaboIMYeCKUd  IWIMHAP, KOHUYECKHE IMOBEPXHOCTH), WX ypaBHEHUS. MeETOJ IMOCTPOCHHUS
MIOBEPXHOCTEN BTOPOTO MOPSIJIKA.

6.2. Ouenounvie cpeocmea 01 nPoOGeOeHUs NPOMENCYMOUHOU ammecmayuu (IK3ameHna)

6.2.1. IIpuMepHbIii NepeyeHb BONPOCOB K IK3aMEHY:
1. Marpuiisl: OCHOBHBIE MIOHATUS U onpeneneHus. JInHelHble onepaiuy HajJ MaTpUIlaMu, YMHOXEHHUE
MaTpHUIl HUX CBOMCTBA. TpaHCIIOHNPOBAHKUE MATPHULL.
2. Onpenenurenp MaTPUIBl. BerarcieHne 1 CBOMCTBA ONIpeIeIUTENeH.
3. Cucrema nHeHbBIX anreOpanyeckux ypaBHeHui. Pemenne cuctemMsl ypaBHEHUH B MaTpUYHON Gopme.
[TpaBuno Kpamepa pemieHnsi cucteMsbl TUHEMHBIX YpaBHEHUH.
4. Meton 'aycca perieHus: CUCTEMBbl JTMHEHHBIX YPaBHEHHH.
5. BekTopsl: ocHOBHBIE OHATHS. JIMHEIHBIE onepaliy HaJl BEKTOpPaMH, UX CBOMCTBA.
6. JIuneitHas koMOUHaIMs BEKTOPOB, JIMHEHHAs 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOpOB. basuc,
paszioxkeHue BeKTopa no 6azucHeIM BekTopam. [Ipoekuus Bektopa Ha och. OCHOBHBIE TEOPEMBI O
npoekiusax. OpToHopMUpoBaHHBIH 6a3uc. KoopiuHaThl BEKTOpa B 1€KAPTOBOM MPSIMOYTOJIBHOM cUCTEME
KOOpPJIMHAT.
7. CkansipHO€, BEKTOPHOE M CMEIIaHHOE MPOU3BEIEHUS BEKTOPOB, MX CBONCTBA.
8. IlimockocTh. Busl ypaBHEHHH TNTOCKOCTH. PacCTOsSTHUE OT TOUKHM 0 TIOCKOCTH. Y CIIOBHS
MapaJuIEIbHOCTH U NEPIIEHIUKYISAPHOCTH IBYX INIOCKOCTEN. YTOJI MEXAY IIIOCKOCTIMH.
9. Ilpsimast B mpocTpaHCcTBe. Bupl ypaBHEHUH MPSMON B IIPOCTPAHCTBE. Y CIIOBUS MMApaJUICIHbHOCTH U
MEPIEHIUKYIISIPHOCTHU IIPSAMBIX B IIPOCTPAHCTBE. YTOJI MEKAY NPAMBIMU B IIPOCTPAHCTBE.
10. YcnoBust mapauielbHOCTH M MEPIICHANKYISIPHOCTH MPSIMOHN | TIIOCKOCTH B IIPOCTPAHCTBE. YTOI
MEXIy NMPSMOMN U IIIOCKOCTBIO.
11. Ab6comoTHas BenuurnHa (MOyJIb) JEMCTBUTENIBHOTO YHCia U ee cBoiicTBa. DyHKIMS, ee
orpezeneHue, crnocoos! 3aganusi. OCHOBHBIE 3leMEeHTapHble QYHKIIUU U UX TpapUKU.
12. Ilpenen nocnenoBatenbHocT. [Ipenen pyukmu. CBoiictBa npeaenos. [lepBolii u BTOpOit
3aMevaTeIIbHBIC NIPEAEIIB] U CIEICTBUS.
13. CpaBHeHue OeCKOHEYHO MalbIX BeTU4rnH. OCHOBHBIE TEOPEMbI 00 SKBUBAJICHTHBIX OECKOHEYHO
MaJbIX BEJIMYMHAX.



14. Onpenenenue HEMPEPHIBHOCTH (DYHKIIMH B TOUKE, Ha oTpe3ke. Kimaccudukamms Touek

paspbiBa. Teopemsl Ko u Beiieprpacca. CBoiicTBa HENIPEPHIBHBIX (YHKIIUH.

15. Onpenenenue npou3BOAHOM, ee reomeTpuueckuid cmpici. [IpaBuna quddepeHnupoBaHus.
[Tpou3BoaHBIE AIIEMEHTAPHBIX ()YHKIIUH.

16. Iuddepenuupyemocts GyHKIMU B ToUKe. CBsI3b HEMPEPHIBHOCTH U U GepeHnnpyeMocT PyHKITUN
B TOUKE.

17. IIpou3BOHBIC CIIOKHBIX M 00paTHBIX (GyHKIIHUNA. OOpaTHBIC TPUTOHOMETPUUECKHE QYHKIIUN U UX
IIPOU3BO/IHBIE.

18. dynkuuy, 3aJaHHBIC HESIBHO U TapaMeTpUUecKd, uX quddepeHnpoBaHue.

19. uddepennman GpyHkium, ero coictaa. I[lponsBonnsie u 1uddepeHaibl BEICIINX MOPSIKOB.

20. Teopema depma. Teopema Posuis u ee reomerpuueckuit cMbici. Teopema Komu. Teopema Jlarpanika
U ee reomMeTpuueckas uarepnperanus. [Ipasuno JlonuTans 1uist BRIYMCICHUS NPeNenoB GyHKIUH

21. ViccnenoBanue GyHKIUI C TOMOIIBIO TPOU3BOJHBIX. Y CJIOBHSI MOHOTOHHOCTU (DYHKITUH.
Heo6xoanMoe u noctaToyHoe yciioBusl dKcTpemyma.llccnenoBanne GyHKIMK Ha BBITYKIOCTh, TOUYKH
neperuda. ACUMITOTHI KPUBBIX.

22. IlepBooOpa3nas. Heonpenen€Huplii HHTETpal, ero cBoMCcTBa. Tabnuia HHTerpaios.

23. 3ameHa mepeMeHHO B HeoMpeeIeHHOM HHTerpajie. @opMylia UHTETPUPOBAHUS IO YACTSIM.

24. PaznoxxeHne palnoHANbHON (QyHKIMK Ha mpocTeiimme qpodu. MHTerpupoBanme pannoHaIbHBIX
npob6eii. UHTerpupoBanyue TPUrOHOMETPUUYECKUX U UPPALMOHAIBHBIX BBIPAKCHHM.

25. OnpeeneHHbI HHTETPAI, €ro CBOMCcTBA. VIHTETpall ¢ IepeMEeHHBIM BEpXHHUM IpeaesioM. Teopema
Bbappoy. ®opmyna Hetorona—Jleitbnuia.

26. aTerpupoBanue 1o yacTsM. 3aMeHa NEPEMEHHON B ONPEeIEHHOM HHTETpalle.

27. IlpunoxeHus ONpene’IeHHOro HHTerpaia K BEIUMCICHHIO TUIOIACH, [UIMH IyT, 00bEMOB Tell B
MPSIMOYTOJIBHBIX U MOJIIPHBIX KOOPJAUHATAX.

28. luddepenunanbHble ypaBHEHHs 1-ro mopsiaka: OCHOBHbIE MOHATH. 3anada Koy, cymecTBoBaHue
U €IMHCTBEHHOCTb €€ pelieHus. Buasl auddepeHnnanbHblX ypaBHEHUH 1-Tr0 nopsiika U METOJIbl UX
MHTETPUPOBAHUSL.

29. luddepeHnmanbable ypaBHEHHs 2-TO MOPSAKA, JOMYCKAIOINE TOHMKESHNE TIOPSIIKA.

30. JIunelinble 0JHOPOAHBIE U(PepeHIMaTbHbIE YPAaBHEHHS 2-T0 MOPAIKa C HOCTOSHHBIMU
kodpunrenTamu. JInHeHbIE HEOTHOPOJHBIE TU( G EepeHITaTbHbIE YPaBHEHUS 2-TO MOPSIKA C
MOCTOSIHHBIMU KO3((PHUIIMEHTaMHU CO CIEUaNbHOM MpaBoi yacTbio. MeTosa moio0opa YacTHBIX PEIICHUH.
31. ®yHKIMY HECKOIBKHX TIepeMeHHBIX. OCHOBHEIE onpeneneHus. [Ipenen u HempepbIBHOCTD.
I'eomeTpuueckas UHTEpIIpeTalus QYHKIUH JIBYX MEPEMEHHBIX.

32. YacTHble npon3BoAHbIe. ['eoMeTpryecKkast HHTEPIPETAIHs] YACTHBIX MPOU3BOAHBIX (DYHKIIMH ABYX
nepeMeHHbIX. JnddepeHiupoBanme cI0XKHBIX QYHKIUH MHOTUX NepeMeHHbIX. DYyHKINH, 3aaHHbIE
HEsIBHO, UX AU(PepeHInpoBaHuE.

33. [onusiit tuddepennman GpyHKIUN MHOTHX TEPEMEHHBIX, €r0 CBOMCTBA.

34. YacTHbIe MPOU3BOAHBIE BRICIITNX MOPsIKoB. Teopema IlIBapria.

35.1IpousBoaHas o HanpasieHuto. ['paguent. Mx cBoiicTBa. YpaBHeHHE KacaTeIbHOM IMIIOCKOCTH U
HOpPMaJIH K TOBEPXHOCTH.

36. [ToBepxHOCTH BTOPOTO NOPsI/IKA, UX MpocTeiine ypaBHeHus. MccnenoBanue GpopMbl MOBEepXHOCTEN
METOJIOM CEUECHH.

37. UucnoBsie psiibl: OCHOBHBIC MOHATHS U onpenenenus. [Ipocteiimme cBoiicTa psaoB. HeoOxoaumbiii
MPU3HAK CXOAUMOCTH pAJa.

38. [TonoxxuTenbHbIE YNCIOBBIE psibl. ['apMoHnYeckuii psia. ['eomeTpudeckas nporpeccusi. JlocraTounsie
MIPU3HAKU CXOJMMOCTH YHCIIOBBIX PAIOB (IpU3HAKK CpaBHEHHUs, pu3Hak Jamambepa, paauKanbHbINA U
MHTErpanbHbIi npu3Haku Komm).

39. 3HakonepeMeHHBIC PsIbl. AOCONIOTHAS U YCIOBHAS CXOAUMOCTh. CBOMCTBA aOCOIOTHO CXOISAIIUXCS
psanoB. O6o6menHbie npusHaku Janamb6epa u Kommu. 3nakouepenytommecs: psasl. Teopema Jlelionuna.
40. [TonsTre crenenHoro psaaa. Teopema Aberns. Pannyc cXoquMOCTH CTENEHHOTO psijia.
JuddepeHurpoBanue U UHTETPUPOBAHUE CTETIEHHBIX PSIOB.



41. ®opmynsl Tetimopa u Maknopena. Psasl Telinopa u Maknopena. [IpunosxeHus psaoB K
PUOIMKEHHBIM BBIYUCIICHUSM

42. JIBOitHOI MHTETPaA M €r0 CBOMCTBA. BhIunciieHne TBOMHOTO HHTErpajia B IPSIMOYTOJIbHBIX
KoopauHarax. JIBOMHONM MHTErpall B IOJISAPHBIX KOOPAUHATAX.

43. TpolHOM UHTErpaj U €ro CBOMCTBA. BBIYKCIIEHHE TPOHHOTO HHTETpaia B IPSIMOYTOJIbHBIX
KoopauHarax. TpOWHOM UHTErpaj B UWIMHAPUYECKUX KOOPIUHATAX.

44, TTpunoxeHus TBOWHOTO U TPOWHOT'O HHTETPAJIOB.

45. DneMeHTbl KOMOMHATOPUKHU: OCHOBHBIE IIPaBUiIa U (POPMYIIBI.

46. [lonsTre o cirydaitHoM dKkcriepuMeHTe. [IpocTpaHCTBO AJeMEHTAPHBIX COOBITHH (MCXOOB).
Cayuaiinbie coObITHS, UX Kiaccudukanus. Onepannu HaJ COOBITUAMU U UX CBOICTBA.

47. AkcuomaTudeckoe oIpe/esieHle BEpOsSsTHOCTH, ee cBoicTBa. Kiaccuueckoe U reoMeTpuueckoe
OIIpe/ieNICHUS] BEPOSATHOCTH.

48. TeopeMbl 0 BEPOSITHOCTH CYMMBI U IIPOU3BENIEHHS COOBITHH.

49. TToBTOpHBIE HE3aBUCUMBIE HCTbITaHus. Popmyna beprym.

50. ®opmysl nosiHOM BeposiTHOCTH U baiieca.

51. IlonsTHe 0 ciy4aiiHOM BenuuuHe. TUIBI Cy4YailHbIX BEJIMYMH. 3aKOHBI PACIIPEIEICHHS BEPOSITHOCTEN
JMCKPETHON U HeNpPEepbIBHOM CIy4ailHbIX BEJIMYMH.

52. YucnoBble XapaKTEPUCTUKHU CIYYaiHON BeIMYMHBI (MAaTEMaTHUECKOE OXKUIAHUE, MO, MEHaHa,
JMCIIEPCHsI, CPEIHEEe KBaAPATHUECKOE OTKIIOHCHHUE), UX CBOMCTBA.

53. Pacnpenenenus 6maomuansHoe u [lyaccona, mx CBOHCTBA.

54. PaBHOMEpHBI, [TOKa3aTeIbHbIA 1 HOPMaJIbHBIN 3aKOHBI paclpe/ieeHus], UX CBOMCTBA.

55. MaremaTuueckasi CTaTUCTUKA: OCHOBHBIE MOHATHS. | eHepaabHas U BBIOOPOYHAsi COBOKYITHOCTH.
O6paboTka BEIOOPKH.

56. Cratuctuyeckoe pacrnpeaeseHne BBIOOPKU. DMrupryeckas (pyHKIUS pacrpeieneHusl.

57. I'padmueckoe n3006pakeHUE CTATUCTUUYECKOTO paclpeieneHusl.

58. UncnioBble XapaKTEPUCTUKU CTATUCTUYECKOTO paclpeiesieHus!.

59. Koo uuuent koppensun. KoapduuneHt perpeccun.

60. BeibopouHoe ypaBHEHHE TUHEHHON perpeccuu.

6.2.2. [IpuMepHbIe TeCTOBBIE 3a1aHUS K IK3aMEHY

Bapuanr 1
Ne
/i Bomnpoc BapuanTsl oTBeTa
1 2 3
0 -2 0 1.0
1 Onpenenurens (1 0 -1 paBeH Hymo | 2. -4
' k 4 4 3.4
npu KpaBHOM ... 4.3
1 0 O
Haubl matpunisl A=|3 1 2| wm 3
4 -1
’ 0 1. |13
' 3 10
B=| 2 |. Torna marpuna C=A-B umeer
1 2. (3 13 10)
BUJ ...




3.1
4
4. (13 1 4)
JlaHbl ABE MpsIMbIC 1. mapannenbHbI
y=2x+3 y= 1 X+5 DOtu npsimMbie 2. TICPIICH I P HEI
3. 2 3. mepeceKaroTCs 0/ HEMPSIMBIM YTIIOM.
4. B mm. 1,2,3. HET BEpHOrO OTBETA.
JlaHbI MJIOCKOCTH 1. meprneH UK YIISIPHBI
4 X+y+z=0 u 2x+2y+2z-3=0 2. mapajuIeIbHbI
' TH IIOCKOCTH 3. mepeceKarTcs Mo YIIIoM « # /2
4. B . 1,2,3 HeT BEpHOrO OTBETA.
Yucno Touek pa3pbiBa GyHKIIUU 1.1
5 X+2 paBHO 2.2
' 3.3
(x+3) -4
e 2
Vlf)zaBHeIZ{H3e J'II/IHI/IZI/I : 1. r-3 -3 0082 - Siﬂz (P)
(X +y ) :S(X -y )BnonapHHx 2 I,4:30032(0_3".'2¢
koopauHatax X = I'COS@, Yy = rsin
6. P »y ? 13 5= 3(cos p—sin®g
UMeeT BUJI 3
4. r° =3sin2¢
Tanst Bextoper @ = 2i + j — K, 1. 4i+ j+3k
; b=i- j +3K . Torma mneiinas 2. 4i+ 5] —9k
. kombumamms 32 — 2D sux BEKTOPOB 3.0+ 2] — 4k
pasi 2.3~k
[TpousBoaHas GyHKIMH
. 8x° +—
y=2x"+ VX +3 umeer Buz 1 2\/_
4X +—
2J—
8.
8x +—+3
2f
1
3
X+ =
4. x
3aKoH JABUKEHUS MaTePUATbHOM TOUKU 1.10
umeer Bua X(t) =4+10t%, rme x(t) - 2.20
9. KOOp/WHATAa TOYKH B MOMEHT BPeMEHH 1. 3.14
Torna ckopocth Touku mpu t =1paBna 4.24
dx 2 5
10. WuTterpan paBeH —3/(2-3x)° +c;
I {2 -3x 9




2. —%3,/(2—3x)2 +C;
3. —%%/(2—3x)2 +cC;
4. 1 2-3x+cC
3
Kaxoit Bug nmeeT paziioxeHue GyHKIIUHA 1 A N B
! 2 2 !
21 5 Ha IpocTenIme apoou? (x+1)7 x"+1
(x+1)°(x +1) A B C
2. + s+ ———,
1 Xx+1 (x+1)° x°“+1
' 3 Ax+B Cx+D
C(x+D? x*+1
A B Cx+D
4. + 5 5 .
X+1 (x+1) X“+1
-1
dx 3r
1. -——
Huterpan J1+ - paBeH 4
2. T
12 3. = ;
4
4. -~
2
oz 1. 2cos(5x +2y)
YacTHas mpou3BOHAT —
13 oy 2. —2cos(5x +2y)
' dyHKuu z = sin(5x + 2y) uMeer BUI ... 3. cos(5x +2y)
4. (5x+2y)cos(5x + 2y)
Omnpenenure Tun auddepeHuanbHOro 1. luddepennumanbHoe ypaBHEHHE C
5X+2 _0 pa3eIAIOIUMUCS IEPEMEHHBIMU
YPaBHEHHA Y+ y2 +4 ' 2. Onmropoanoe nuddepeHmatbHOe
14. YPaBHEHHUE NIEPBOTO MOPSIKA;
3. Jluneitnoe muddepeHnnaibHOe
ypaBHEHHE NEPBOTO MOPAIKA;
4. Ypasuenue bepuymnu.
[Mopsnok quddepeHnnanbHOro 1. y"=2z2(x)
ypaBHEHHS Y" — Y'tgX = COS X MOXHO
MOHHU3UTH 3aMEHOU 2. y"=1z(y)
15.
3. y'=2z(x)
4. y'=1z(y)
Ecnu 00bemM 004KkH, TOTydIEHHOMN 4(r - R) )
BpalleHUEM MapadoIIbl, OIpeaenseTcs Loy = R:
|
2 2
4(r-R
16. bopmysoi V = 2nj(4(rl R) R} dx, | 2. y(x)= ( ( )-X2 +Rj ;
TO BCPXHSA U HHMKHSS KPUBBIC CCUCHUA
p p 3. y() = \/4(rl R) 2 +R:

0o0uKM (CM. PECYHOK, pa3mepsl R, r, L
3aJ1aHbl) onpenenstoTes QyHKIneH




[ 2
R —
_ , 4. y(x) = 211[4(:2 R) X%+ Rj .
r
L
Heo6xonuMplii Npu3HaK CXOIUMOCTH HE © 1?43
BBIIOJIHEH JUIS psja L. Z n?+7
n=1
o1
2.
nzzl: n® +4
17. o g
3.
nzﬂ: 3n* -2
2
SN +3
4.
HZ:;' n°+1
O6macth cxoumocty ctenentoro pspa | 1. [-11-0,9)
10"(x+1)" pasna
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18.
3. (-01071)
4. (-010,9)
W3 ypHBI, B KoTOpOo#l HaxoxatTcs 10 1 1
0enbIX U 14 yepHBIX IAPOB, BBIHUMAIOT ey
HayJady oJuH map. Torjga BEpossTHOCTh 1
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19. paBHa ... 5
3. =
Z
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Ecnn Bce BO3MOKHBIE 3HAUEHUS 1. yBennuuTCs B 4ETHIPE pasa
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' YBEJIMUMIINCH B YETBIPE paza, TO €€ 3. yBEIMUYUTCA B IIECTHAIATH pa3
JIACTIEPCHST 4. He U3MEHUTCA
Bapuanr 2
Ne
w/n Bomnpoc BapuanTs! oTBeTa

1 2 3




2 7 13 1.12
Omnpenenurens 0 —2 10| paBeH... 2.-12

0 0 3 3.0

4.33

Jlana cucrema JIMHEMHBIX YpaBHEHUI 1.-5
X+Az=2, 2.5
y-5z=3, 3.0
3x—y=5. 4.3

Torpa cucremy JIMHEHHBIX YPaBHEHUN
HEJb3s1 pemuTh MeTo0M Kpamepa npu A
paBHOM

JlaHbl II0CKOCTH
X+y+z=0 u 2x+2y+2z-3=0

OTH IUIOCKOCTH

1. nepneHAUKYISPHBI
2. TIapajuIeIbHbI
3. IepeceKaroTCs Mo YIIIOM « # 7r/2

4, B . 1,2,3 HET BEpHOro OTBETA.
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4. XInx
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Nurepran (0;2) siBnsieTcss UHTEPBAIOM © 1 N
CXOAMMOCTH CTETIEHHOTO psija nZ_;H(X B 2)
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6.3. Onucanne mnoka3arejeil M KpUTEPHEeB KOHTPOJS YCIEeBAeMOCTH, ONUCAHHE IIKAJ
OlLleHUBAHMS

6.3.1. Kputepnu o1ieHOK NMPOMEeKYTOYHOM aTTecTAluM (3K3aMeH)

Onenka

«2»
(Hey10BJIETBOPUTEJIBHO)

Iloporossiii ypoBeHb
OCBOCHHS

YrayOJeHHbIH
YPOBEHBb OCBOEHHS

IIpoaBuHyTHBIH
YPOBEHBb OCBOCHHS

«3»
(YAOBJIETBOPHUTEJIBHO)

«“»
(xopoiio)

«5»
(oTJIMYHO)

CryneHT He 3HaeT
3HAYUTEIbHON YacTu
Marepuaa, JOImycKaeT
CyIIIECTBEHHBIE OIMNOKH B

CTyneHT NOBEPXHOCTHO
3HaeT MaTepHuai
OCHOBHBIX Pa3ZIeJIoB U
TeM y4eOHO
TUCIATITNHBI, TOTTYCKaeT

CTyzeHT XOpoIlo 3HaeT

MaTepuai, TPaMOTHO U

TI0 CYIIIECTBY M3JIaraeT
€ro, JI0IycKas

CTyzIeHT B TOJIHOM
00bEMeE 3HaeT MaTepuall,
TPaMOTHO | 10
CYIIIECTBY M3JIaraeT ero,
HE JIoTIycKas
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MPEAYCMOTPEHHBIX MPEAYyCMOTPEHHBIE NpeayCMOTPEHHBIC NpeayCMOTPEHHBIE
MporpaMMoi 00ydeHus MporpaMMoii 00ydeHUs porpaMMoit 00ydeHuUs porpaMmoit
3aJaHuH 3aJIaHui 3aJIaHuH o0OyJeHus 3aaHui
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porpaMmoii 00ydeHUs
3aJIaHUs BBITOJHEHBI
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MpOTpaMMoii 00ydIeHHUs
3aJjaHus YCIIELIHO
BBITIOJIHEHBI
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3aJaHus YCIIELHO
BBITIOJIHEHBI

Hpumepuaﬂ WKailad OueHUBAHUA 3HAHUI 6 MECM OGO ¢0pM€.‘

KoanyecTBO NpaBHWIbHBIX 0TBETOB, % Ounenka
0-49 HeyoBieTBOpUTEIBHO
50-65 Y 10BIICTBOPUTEILHO
66-85 Xoporio
86-100 OTimyHO

7. YYHEBHO-METOANYECKOE U HTHOOPMALMOHHOE OBECIIEYEHHUE
JANCHUIIVIMHbI
7.1. Pekomenayemasi quTeparypa
7.1.1. OcHoBHasi 1UTEpaTypa

1. Beicrass marematuka. Tom 1. Jluneitnas anreOpa. Bekrtopras anreOpa. AHanuTHYecKas
reoMetpust [DnexTpoHHbld pecype]: Yuebnuk/ A.IL N'ocromapukoB [u ap.]. — DIEKTPOH. TEKCTOBBIE
nanaele. —  CIIO.: Cankrt-IlerepOyprckuid ~ TOPHBIM ~ YHUBEPCHUTET, 2015. - 105
c.http://www.bibliocomplectator.ru/book/?id=71687

2. Beicmass maremaruka. Tom 2. Hawamo martemartmueckoro anammsa. [luddepennmansHoe
UCYHCIIeHUE (PYHKIMH OIHON TMEepeMEHHOW M ero MpPUIIOXKEeHUsS [DIeKTpOHHBIA pecypc]: YueOHUK/
A.IL T'ociomapukoB [u ap.]. — DnektpoH. TekcroBble naHuble. — CII16.: Cankt-IleTepOyprekuii ropHbIit
yuuBepcureT, 2015. — 104 c.http://www.bibliocomplectator.ru/book/?id=71688

3. Bricmas maremaruka. Tom 3. DnemeHTsl Bbicuieil anreOpsl. MHTErpaibHOE HCYUCICHHE
GyHKUMH  OfHOW  TMepeMeHHOW W ero NpUJIOXKEeHUs [DJNeKTpoHHBIH  pecypc]:  YueOHHK/
A.Il. TocriogapukoB [u ap.]. — DnekTpoH. TekcTtoBble AaHHblE. — CII0.: Cankr-IleTrepOyprckuii ropHsbIit
yuuBepcuret, 2015. — 102 c.http://www.bibliocomplectator.ru/book/?id=71689

4. Beicuias maremaruka. Tom 4. Jludpdepenumanbuble ypaBHeHus. Psnpl. Psagsl @ypbe u
npeobOpasoBanue Pypoe. uddepeHunanbHoe M HHTErpalbHOE MCUYHMCICHHE (DYHKIMM HECKOJIBKHUX
nepeMeHHbIX. Teopus nois [DnekTpoHHbii pecypc|: Yueouux/ A.Il. 'ocogapukos [u ap.]. — DIeKTpoH.
TekcToBble gaHHble. — CII6.: Canxt-IletepOyprckuii ropusiii  yHuBepcurer, 2015. — 213
c.http://www.bibliocomplectator.ru/book/?id=71690

5. Beiciiast matematuka. Tom 5. Teopust BepostHocTell. OCHOBBI MAaTEMaTHUYECKOM CTATUCTUKH.
Teopus GyHKIMI KOMIUIEKCHOTO TMepeMeHHOro. OrneparmoHHOE HCYHCIEeHHUE [DIeKTPOHHBIN pecypc]:
VYuebuux/ A.Il. 'ocionapukoB [u ap.]. — DnekTpoH. TekcToBble naHHble. — CII16.: Cankr-IleTepOyprekuit
ropHbiil yauBepcuret, 2015. — 207 c.http://www.bibliocomplectator.ru/book/?id=71691

6. Briciias matematuka. Tom 6. Criernanbable GyHKIMU. OCHOBHBIE 33Ja4l MaTeMaTHYeCKON
¢u3uku. OCHOBBI JMHEHHOTO IPOrpaMMUpPOBaHUs [ DIEKTPOHHBIN pecypc|: YueOHuK/
A.IL T'ociogapukos [u 1ip.]. — DnekTpoH. TekcToBble qaHHble. — CII16.: Cankr-IleTepOyprekuil ropHbIit
yHuBepcurer, 2015. — 122 c.http://www.bibliocomplectator.ru/book/?id=71692

7. Boicmas matemaruka: yueOnuk / B.C. Hlunaue. — M.: MH®PA-M, 2018. — 479
c.http://znanium.com/catalog/product/851522

8. Kpatkuii kypc ananutiueckoii reomerpun: Yueonuk/ E¢umon H. B., 14-e uzn., ucnpas. — M.:
OU3BMATIINT, 2014. — 240 c.http://znanium.com/catalog/product/537806

9. Muddepennuansuoe u nnrerpainpaoe ucuucinenus / [luckynos H.C.. — CII6.: Jlenann, 1.1.1-2,
2017.http://www.libex.ru/detail/book405918

10. CoopHHK 3a7a4 10 Kypcy MareMaTnueckoro ananusa / bepman I'.H. - M: Jlanb, 2019. — 482
c.https://e.lanbook.com/book/107905

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


http://znanium.com/catalog/product/851522
http://znanium.com/catalog/product/537806

12. PYKOBOJICTBO K PEIICHHIO 3a/a4 10 TEOPHH BEPOSITHOCTEH M MAaTEMaTHUYECKOW CTaTHCTHKE /
I'mypman B.E. — M.: UspmarennctBo IOpaiit, 2015. — 479 c.https://urait.ru/book/rukovodstvo-k-
resheniyu-zadach-po-teorii-veroyatnostey-i-matematicheskoy-statistike-387430

7.1.2. lonoJiHUTE/ILHAS JIUTEPaTypa

1. HemupoBuy, b.Il. COopHMK 3amady M yOpaKHEHUH IO MaTeMaTHYECKOMY aHaIHU3y
[DnexTpoHHbIi pecypc]: yuebnoe nmocooue / B.I1. JdemunoBud. — DnektpoH. naH. — Cankrt-IlerepOypr:
Jlanb, 2018. — 624 c.

2. Knerenuk, /[.B. COopHHMK 3ama4 1O aHAIUTUYECKOW TE€OMETPHHU [DJIEKTPOHHBIN pecypc]:
yuebHoe mocobue / JI.B. Kierenuk ; Ilog pen. H.B. Edumosa. — Dnexrpon. man. — Cankr-IletepOypr:
Jlanp, 2018. — 224 c.

3. ®uxrtenronbl, ["M. OcHoBbl MaTemarnueckoro aHanusza. B 2-x Tr. Tom 1 [DnexTpoHHBIH
pecypc]: yaeonuk / I'.M. ®uxrtenronbil. — DnekTpoH. naH. — Cankr-IlerepOypr: Jlansb, 2015. — 448 c.

4. ®uxrtenronsl, ["M. OcHOBbI MaTeMaTuueckoro aHaiusza. B 2-x TT. ToM 2-ii [DneKTpOHHbIN
pecypc]: yueOnuk / .M. ®uxtenronbi. — nektpoH. gaH. — Cankr-IlerepOypr: Jlans, 2008. — 464 c.

5. CsemHukoB, A.A. COOpHUK 33/1a4 IO TEOPUHU BEPOSITHOCTEH, MAaTEMATUYECKON CTaTUCTUKE U
TEOpUHU CIydyalHBIX QYHKIMIA [DNeKTpOoHHBIN pecypc] : yueOHoe mocodue / A.A. CBEUIHUKOB ; TIOJ Pe.
CemankoBa A.A.. — DnekTpoH. gaH. — Cankr-IlerepOypr: Jlans, 2013. — 448 c.

6. Maremarnueckuid mnpaktukyM. Yacte 1. Jluneitnas anreOpa. Bekrophas anre6pa.
AHnanuTHueckas reoMeTpus. YdueOHo-meToqudeckoe nocoome / A.Il. T'ocnmomapukos, O.E. Kapnyxuna,
M.A. Kepeituyk, B.A.CemenoB, T.C. O6pyueBa. HanmoHanbHblii MUHEPaTIbHO-CHIPHEBON YHUBEPCUTET
«["opnpiity. — CII6, 2013. — 102 c.

7. Marematuueckuii  npaktukym. Yacte 2. Hawano  MareMaruuyeckoro — aHaiau3za.
HuddepennnanbHoe uMcUUCIEHHE (QYHKIMKA OJHOW TEPEeMEHHOW M €ro MPHIOKEHUs: Y4eOHO-
metonudeckoe mocobue / A.Il. TocmomapukoB, M.A. 3aunenun, B.B. Tapa6an, T.C. OG6pyuesa.
HanmonanbeHelil MuHepaabHO-ChIpbeBOM YyHUBEpCUTET «I opHbIity». — CIIO0, 2014. — 114 c.

8. Marematnuecknii mnpaktukyM. Yacte 3. Heompenenenuelii wuHTerpan. OnpeneincHHbIN
unTerpan. udpdepenunanbHoe ncuncieHne QyHKIUN HECKOJIbKUX EPEMEHHBIX. YUeOHO-METOIUYECKOE
nocobue / A.Il. TocmomapukoB, M.A. 3anenun, B.A. CemenoB, C.E. MancypoBa. HanuonanbsHblii
MUHEpaJIbHO-ChIpbeBOM yHUBEpcUTET «l opHbIit». — CII0, 2014. — 162 c.

9. Matematnueckuil npaktukyM. Yacts 4. luddepennmansusie ypaBHeHus. Psaapl. Paasr @ypoe.
WuTerpanbHoe ncuncienue GyHKINN HECKOJIbKUX MEPEMEHHBIX. YueOHo-MeToauueckoe nocodue / A.Il.
I'ocnogapukos, T.P. Axuypun, C.E. MancypoBa, T.C. OOGpyueBa, A.A. fkoBneBa. HaunoHambHbII
MUHEpaJIbHO-ChIpbeBOM yHUBepcUTET «l opHbIit». — CII0, 2014. — 152 c.

10. Marematnueckuil nmpaktukym. Yacte 5. Teopuss BEposSTHOCTEN M OCHOBBI MAaT€MaTH4ECKOU
cTaTUCTUKU. Teopust (PyHKIUH KOMILIEKCHOM mepeMeHHOM. OnepanmoHHOE HCYHUCIEHUE. DIIEMEHTHI
Teopuu nouist: YuebHo-metoauueckoe nocodue / A.Il. 'ocmonapukos, B.B. MBakun, U.A. Jle6enes, C.E.
MancypoBa, A.A. SkoBneBa. HannonanbHbI MUHEpanbHO-ChIpbeBON yHUBepcUTeT «I opHblit». — CIIO,
2014. - 187 c.

11. ®ununnos A.®. CoopHuK 3aaa4 10 quddepeHnnanbHbIM ypaBHeHusIM. — M.: Hayka, 1992.

12. Dawcronei JI.O. Jluddepenunansusie ypaBueHus. — M.: Hayka, 2006.

13. Hauxo ILE. u np. Beiciias mMaTtemaTHka B yNpaKHEHUSX U 3ajJadax. YuyeOHOe rmocobue s
ctynentoB BY30B, B 2-x u. — M.: 2016

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

15. Bentuens E.C., OBuapoB A.A. Teopusi BEpOATHOCTEN U €€ MHKEHEPHbIE MPUIIOKEHU. — M.:
Knopyc, 2018. —480 c.

16. Bentuens E.C., OpuapoB A.A. Teopus caydailHBIX IpOLIECCOB M €€ HWHKECHEPHBIC
npunoxenus. — M.: Knopyc, 2018. — 448 c.

17. KommsikoB H.C. VYpaBHeHHs B 4YacTHBIX THPOMU3BOJHBIX MaTeMaTHUecKol ¢usuku /
H.C.Kouusakos, 2.b.I'munep, M.M.Cmupnos. - M.: Beiciias mkosna, 1970.— 712c.

18. CabutoB K.b. YpaBHenus marematnueckoi ¢puzuku. — M.: @usmaraut, 2013. — 352 c.



19. Cmupnos B.U. Kypc Beiciieit matemaruku ( Tt 1,2,3( 4.1 u 2 )). — CII6: BXB-Ilerepoypr.:
2008.
11. Byrpog C.4., Hukonbckuii C.M.Bsicmas maremaruka, 1.17.1-3. — M.:JIpoda,2005,2007, 2009.

7.1.3. YueOHO-MeTOAHYECKOE 0o0ecIeYyeHue

1. I[Habaea M.b. Maremaruka. DJeMEHTHl JHHEWHOTO MPOrpaMMHUpOBaHUS. — [ OpHBII
yHuBepcurter, 2015.

2. MancypoBa C.E. IlpumeHeHune MaTeMaTH4ecKoro makera Maple K pemieHuio ypaBHEHUI
MareMatuueckou pusuku. — ['opHbIil yHuBepcurert, 2015.

3. SxosneBa A.A. JluneiiHas anreOpa. MaTemarudeckue MOJAEIH B SKOHOMHUKE. — [ OpHBII
yHuBepcurter, 2015.

4. EpynoBa 1.b. Mertonbl matematndeckoit ¢pusuku. — ['opublil yausepcurer, 2015.

5. Ugakun B.B., JlebeneB 1.A. Ompenenennplii wuHTErpayl. HecranmapTHbie  3amaym.
MeToaudeckue yKa3aHusl JUIsl CaMOCTOSATEbHOU paboThl. — ['opHbIi yHUBepcuTet, 2016.

6. Bakun B.B., JIebenes M.A. OnpeneneHHbI HHTETpa U MPUKIAIHBIE 3a0a9d. METoIuYeCKHe
yYKa3aHUs JUIsl CAMOCTOSATENbHOM paOoThl. — ['opHbIN yHHBepcuTeT, 2016.

7. llabaeBa M.b. DneMeHThl MaTeMaTU4YECKOH CTATUCTHKU. MeTOIUYeCKHe yKa3zaHus s
CaMOCTOSITENTbHON paboThI. - ['opHBIii yHUBepcuteT, 2016.

8. I'onuap JL.U., Cxenko O.A. Maremaruka. IIpumeHeHne onepanMOHHOTO MCUMCIECHUS IS
pellIeHns 3a/1a4 TEOpUU aBTOMATUYECKOr0 YIpaBiieHus. - ['opHblil yHuBepcutet, 2017.

9. Mancypoa C.E. Metoasl maremaruyeckoil ¢usuku. 3amaya [lupuxmne ans kpyra u
MpsIMOYTOJIbHMKA. - ['opHbIil yHUBepcurer, 2017.

10. T'onuap JL.M., Ckenko O.A. Maremaruka. Ilpuknaansie 3amaun. - ['OpHBII yHUBEpCHUTET,
2018.

11. [Tabaesa M.b. Iuddepenunanbias reoMeTpuss KpUBbIX. MaTeMaTH4YeCKUN NMPAKTHUKYM. -
I'opusiit yausepcurer, 2018.

12 bakeeBa JIL.B., Jlebenes MWM.A., IllabaeBa M.b. Marematuka. JluneiiHas anreOpa.
Ananutuueckas reomeTpus. - 'opHbIil yHuBepcutet, 2019.

13. VBakun B.B., Jlebenes 1.A. Marematuka. /luddepennpanbHoe U HHTErpaIbHOE HCUUCICHHE
(YHKIIMM HECKOJIBKUX MepeMeHHbIX. - ['opHbIil yHuBepcutet, 2019.

14. Tonuap JL.U., JlebeneB M.A., Makcumenko M.B. Matemaruka. [Ipegensi. [IpousBonnas. -
I'opusriii yausepcuret, 2019.

15. Jlebenes W.A., TlacryxoBa E.B., Makcumenko M.B. Maremaruka. Psgel. Teopus
BeposATHOCTEH. - ['opHbIif yHUBepcuTeT, 2019.

16. bakeesa JI.B., IlactryxoBa E.B. Maremaruka. OieMEHTbl MaTeMaTH4YE€CKOM CTaTHUCTHUKH.
KoppensiumonHo-perpeccuonHblii ananus. - ['opHbIii yauBepcuteT, 2019.

17. Mancypoa C.E. Metoasl MaTematuueckoil ¢usuku. uddepeHunanbuple ypaBHEHUS B
YaCTHBIX TPOM3BOAHBIX. - ['OpHBIN yHHBepcureT, 2019.

18. Mancyposa C.E. [lonmonHuTenpHblE I1aBbl MareMaTHKU. [IpuMeHeHHME MaTeMaTH4ecKHX
METO/IOB K 33J1a4aM 3JIEKTPOTEXHUKH. - 'OpHBIA yHUBEpcuTeT, 2019.

7.2. Ba3pl TaHHBIX, YJIEKTPOHHO-0MOJIMOTEeYHbIE CHCTEMbI, HHPOPMAIIMOHHO-CIPABOYHbIE U

MOUCKOBbIE CHCTEMbI

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

2. Koncynbrantllnioc:  copaBOYHO-IOMCKOBasi  cUCTeMa  [DNEKTpOHHBIM  pecypc]. -
http://www.consultant.ru

3. NadopManimoHHO-U3AATEICKANA IIEHTP MO TEOJIOTMH W HEJIPOIOJIb30BaHUI MUHHUCTEpCTBA
NPUPOAHBIX pecypcoB © 3kojorun Poccuiickoin @Depeparuun - OO0 "T'EOMHO®OPMMAPK":
http://www.geoinform.ru

4. UndopmarimoHHO-aHATUTHIECKUH 1IeHTp «Munepam»: http:// www.mineral.ru

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

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



7. Hayunas snektponHas 6ubnmoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snexrponnas oubnmoreka «eLIBRARY»: https://elibrary.ru

9. ITopran «I"'ymanutapHoe oopazoBanue» http://www.humanities.edu.ru

10. ®enepanbublit mopran «Poccuiickoe odbpazoanue» http://www.edu.ru

11. ®enepanbHoe xpanwiuie «EanHas KoOEKIUsS IUPPOBBIX 00pa30BATEIBHBIX PECYPCOB)
http://school-collection.edu.ru

12. TTouckoBbie cuctemsl Yandex, Rambler, Yahoo u np.

13. DIeKTpOHHO-0MOIHOTEYHAs cucTema U3/1aTEIbCKOTO LIEHTpa «Jlanby:
https://e.lanbook.com/books

14. DOmnexrponnas Oubnmoreka Poccuiickoir ['ocymapctBennoit  bubmuoreku  (PI'B):
http://elibrary.rsl.ru

15. DnexkTponHas 6ubimoTeka yaeOoHukoB: http://studentam.net

16. Dnexrponno-6uénuoreunas cucrema «95C KOPAWT»: http://www.biblio-online.ru.

17. Dnextponnass OubOnmoreuHas cucrema «HammoHanmpHBIH LHGPOBON pecypc «PyKOHT»»:
http://rucont.ru

18. DnekTpoHHO-OMOMMOTEYHAsI cucTema http://www.sciteclibrary.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBbI
8.1. MaTepuajibHO-TEXHHYECKOE OCHAIIleHHE Ay IUTOPHUI

CHGLII/IaJII/I?;I/IpOBaHHI)Ie aYI[I/ITOpI/II/I, I/ICHOJII)3yCMI>Ie HpI/I HpOBG[[GHI/II/I JICKIHMOHHBIX 1 HpaKTHqGCKHX
3aHSATUI, OCHAIIECHBI MYJIBTUMEJIUWHBIMU TMPOCKTOPAMH W KOMIUIGKTOM ammaparypbl, MO3BOJISIFOIICH
JIEMOHCTPHPOBATH TEKCTOBBIC U rpahuuecKre MaTepHAIIBI.

JIGKIIMOHHBIN KYpC YHTaeTCs C MYJbTUMEIUHHBIM  CONMPOBOXKICHHEM — JIEMOHCTpAIHen
Hpe?;eHTaIII/IOHHOFO MaTepHaﬂa C IIOMOIIBHO MYJILTHMGI[HP'IHOFO HpOGKTOpa.

Aynutopun ISl TPAKTHUECKUX 3aHATUNA OOecleueHbl CTEHIOBBIMH MaTepHalaMd MO BCEM
pazenaM JUCIHUIUTNHBI «MaTeMaTuka.

8.1.1. AyauTopuu 1Jisi NPOBeAeHHsl JTeKIHOHHBIX 3aHATHI

128 nocaoounvix mecm

OcHameHHoCcTh: MysbTUMenniHAs YCTaHOBKA C aKycTH4YecKodl cuctemod — 1 mT. (B T.4.
MYJIbTHMEIMHHBIN MPOEKTOp — 1 MIT., MPOCKIIMOHHAS anmnapaTypa: HCTOYHHUK OecriepeOOHOTO MUTaHHST —
1 wrT., sxpaH — 1 mwT., MOHUTOP — 1 WIT., KOMIBIOTEP — 1 1IT.), BO3MOXKHOCTH A0CTYIA K ceTH «HTepHEeTY,
CTYJ AJiA CTyAeHTOB — 128 mrT., kpecno npemnoaasarens — 1 mT., CToa — 65 MmIT., mepeHOCHas HACTONbHAS
TpubyHa — | 1IT., TOCKa HACTEHHAs! MArHUTHO-MapKepHas — 2 IIIT., IJIaKaT B paMKe HACTEHHBIN — 9 mIT.

[lepeueHb JHIEH3MOHHOTO MporpaMmHoro obecrnedenus: MicrosoftWindows 7 Professional,
MicrosoftOffice 2007 ProfessionalPlus, AHTUBHUPYCHOE IPOrpaMMHOE obecrieucHue:
KasperskyEndpointSecurity, 7-zip (cBobomno pacnpoctpansemoe I10), FoxitReader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), JavaRuntimeEnvironment (cBo6omHo pacnpoctpansemoe [10), doPDF
(cBobomHO pacmpoctpansiemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBobGomuo pacmpoctpansemoe [10), XnView (cBo6oaHo pacnpoctpansiemoe I10), K-
LiteCodecPack (cBoboamo pacmpoctpansiemoe [10), FARManager (ceo6oaH0 pactipoctpansemoe [10).

64 nocadounvix mecma

OcHameHHOCTh: MyIbTUMEIUHHBIA MPOEKTOp — 1 IIT., MPOEKIMOHHAS anmaparypa: UCTOUYHUK
6ecniepeboitHoro nuranusi — 1 mr., 3kpad — 1 wrt., HOYyTOyK - 1 MWT., (BO3MOXXHOCTh JOCTyNa K CETH
«HTEepHEeT»), cToMKa MOOMIbHAS — 1 IIT., CTYN A CTYAEHTOB — 64 WIT., Kpecio npenoaBatens — 1 miT.,
cTOJ - 33 WIT., MepeHOCHas HacToJbHas TpuOyHa — 1 mT., 1ocka O6enas HaCTEeHHas MarHUTHO-MapKepHasi —
1 wrT., nIaKaT B paMKe HaCTEHHBIN — 4 IIT.

[Tepeuens aMIIEH3MOHHOTO mporpammHoro obecrmeuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus,CorelDRAWGraphicsSuite X5, Autodeskproduct:
BuildingDesignSuiteUItimate 2016, productKey: 766H1, antuBupycHOE HpOrpaMMHOE OOeCICUCHHE:



KasperskyEndpointSecurity, 7-zip (cBobomuo pacmpoctpansemoe I10), FoxitReader (cBoGomHO
pacnpoctpansiemoe I10), SeaMonkey (cBoGoxno pacmnpoctpansemoe [10), Chromium (cBoGomaHO
pacmpoctpansiemoe I10), JavaRuntimeEnvironment (cBoGoguo pacopocrpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBoGomuo pacmpocrpansemoe I10), XnView (cBoboaro pacmnpoctpansiemoe I10), K-
LiteCodecPack (cBoboaHo pacmpoctpansiemoe [10), FARManager (ceo6oaH0 pactipoctpansemoe [10).

60 nocadounvix mecm

OcHameHHOCTh: MyInbTHMEIUHHBIA MPOEKTOp — | IIT., MPOCKIMOHHAS anmnapaTypa: UCTOYHHK
6ecniepeboitHoro nuranus — 1 mr., skpad — 1 wT., HOYTOyK - 1 mT., (BO3BMOXXHOCTH AOCTyNa K CETH
«MHTEepHETY), CTOMKA MOOMIIbHAS — 1 IIT., CTYJ A1t CTYAeHTOB — 60 1mIT., Kpecyo mpenoaaBaTens — 1 mT.,
croix - 31 mrT., mepeHocHass HacToNbHas TpHOyHa — 1 mT., JocKka Oenasi HacTeHHasi MarHUTHO-MapKepHast —
1 wt., 1ocka moa mMe — 1 1IT., I1akaT B paMKe HaCTEHHBIN — 3 IIT.

[lepeueHp JHMIIEH3MOHHOTO IporpaMmmHoro obecrneuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus, CorelDRAW Graphics Suite X5, Autodeskproduct:
BuildingDesignSuiteUItimate 2016, productKey: 766H1, antuBupycHOE HpOrpaMMHOE OOECICUCHHE:
KasperskyEndpointSecurity, 7-zip (cBobomno pacmpoctpansemoe I110), FoxitReader (cBo6omHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe [10), Chromium (cBoGoaHO
pacnpoctpansiemoe I10), JavaRuntimeEnvironment (cBobGoano pacmpoctpansiemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBobomuo pacmpoctpansemoe I10), XnView (cBobomHo pacmpoctpansiemoe 110), K-
LiteCodecPack (cBoboato pacmpoctpansiemoe [10), FARManager (ceo6oaH0 pactpoctpansemoe [10).

56 nocaoounvix mecm

OcHameHHOCTh: MyabTHMEIUHHBIA MPOeKTOp — 1 IIT., MPOCKIIMOHHAS anmnapaTypa: UCTOYHHK
6ecriepeboitHoro nuraHus — 1 mT., skpad — 1 mr., HOYTOyk — 1 mWT., (BO3MOXKHOCTb JIOCTyIa K CETH
«aTepHETY), CTOMKAa MOOMIIbHAS — 1 IIT., CTYJ ISt CTYIGHTOB — 56 WIT., Kpecio npenoaasareist — 1 mr.,
croil — 29 mIT., MepeHOCHas HACTOJNbHAs TpuOyHa — 1 mIT., TOCKAa HACTEHHAass MAarHUTHO-MapKepHas —
1 wT., akat B paMke HaCTEHHBIN — 5 MIT.

[lepeueHp JHMIIEH3MOHHOTO MporpaMmHoro obecrneuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus, CorelDRAW Graphics Suite X5, Autodeskproduct:
BuildingDesignSuiteUItimate 2016, productKey: 766H1, antuBupycHOE HpOrpaMMHOE OOeCICUCHHE:
KasperskyEndpointSecurity, 7-zip (cBobomno pacmnpoctpansemoe I110), FoxitReader (cBo6oaHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), JavaRuntimeEnvironment (cBobogno pacmnpoctpansiemoe I10), doPDF
(cBobomHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBobGomuo pacmpoctpansemoe [10), XnView (cBo6oaHo pacnpoctpansiemoe I10), K-
LiteCodecPack (cBoboamo pacrpoctpansiemoe [10), FARManager (ceo6oaH0 pactpoctpansemoe [10).

52 nocaodoynvix mecma

OcHamieHHOCTh: MynbTUMEIUHHBIA MpoekTop — 1 MIT., MPOEKIMOHHAs amnmnaparypa: MCTOYHUK
6ecniepeboitHoro nuraHus — 1 mT., skpad — 1 mr., HOYTOyK — 1 mWT., (BO3MOXKHOCTb J1OCTYNa K CETH
«MHTepHETY), CTOMKAa MOOMIIBHAS — 1 MIT., CTYN A CTYAEHTOB — 52 HIT., Kpecio npenojasareis — 1 mr.,
CTOJ — 26 mT., IEpeHOCHasl HAacToJIbHasg TpuOyHa — 1 IIT., TOCKa HAaCT€HHAas MarHUTHO-MapKepHas —
1 mwT., akat B paMke HACTEHHBIN — S HIT.

[lepeuenp JHMIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus, CorelDRAW Graphics Suite X5, Autodeskproduct:
BuildingDesignSuiteUItimate 2016, productKey: 766H1, antuBHpyCHOE HpOrpaMMHOE OOeCICUCHHE:
KasperskyEndpointSecurity, 7-zip (cBobomuno pacmnpocrpansemoe [10), FoxitReader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe I10), Chromium (cBoGomaHO
pactpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGomHo pacnpoctpansemoe [10), doPDF
(cBobomHo pacmpoctpansiemoe I10), GNUImageManipulationProgram (cBo6oaHO pacmpocTpaHseMoe



I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBoboaro pacmpoctpansiemoe I10), K-
LiteCodecPack (cBob6oato pacmipoctpansiemoe [10), FARManager (ceo6oaH0 pactpoctpansemoe [10).

8.1.2. Ayautopum AJisl IPOBeAeHUs] NPAKTHYECKUX 3aHATHI

28 nocaooyHwvix mecm

OcnamenHocts: CTON ayAMTOpHBIM 171 CTyA€HTOB — 15 mr., crym — 28 mT., Kpecio
nperonasatenss — | mT., JOCKa HacTeHHas Oeyas MarHUTHO-MapkepHas «Magnetoplan» - 1 mrT.,
MepeHOCHas HACTONbHAS TpUOyHa — | 1T., TUTakat — 4 mr.

[TepexatHast MysiabTHMeAMiHAs ycraHoBka (HOyTOyk AcerAspire7720 (Intel(R) Core (TM)2
DuoCPUT7700 2.40GHz 2 I'B); meiib nmpoBoanas GeniusLaser; npoexktop DLPTexasInstrumentsVLT-
XDG600LP; croiika mepenBmkHas METAJUIMYECKAs MHOTOSIpyCHas).

[lepeuenp IUIEH3MOHHOTO MporpamMmHoro obecneuenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmnxrtuBupycHoe mnporpammHoe obecneuenne Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpocrpansemoe I10), FoxitReader (cBoboaHo pacmpoctpansemoe [10),
SeaMonkey (cBo6oano pacnpoctpansiemoe 110), Chromium (cBo6omHO pacmpoctpansemoe I10), Java 8
RuntimeEnvironment (cBo6omuo pacmupoctpansiemoe I10), doPDF (cBob6omuo pacmpoctpansiemoe I10),
GNU ImageManipulationProgram (cBoGonuno pacmpoctpansemoe [10), Inkscape (cBoOOmHO
pacnpoctpansiemoe [10), XnView (cBobomHo pacmpoctpansemoe [10), K-LiteCodecPack (cBobGomuo
pacnpoctpansiemoe [10), FAR Manager(cBo6oaHo pacnpoctpansemoe [10).

30 nocadounwvix mecm

Ocnamennocts: CTonm aymuTOpHBIM Juis cryaeHToB — 16 mT.,, ctrym — 30 mT., Kpecio
npenojasatens — | IIT., JocKa HacTeHHas Oenas MarHuTHO-MapkepHas «Magnetoplan» - 1 mrT.,
TepeHoCHast HacToJibHas TpuOyHa — 1 mT., miakat — 4 mir.

[TepexatHast MynpTHUMeUiHAs ycTaHOBKA (HOYyTOYK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbimb npoBogHas Genius Laser; mpoekrop DLP Texas Instruments VLT-
XD600LP; croiika nepeaBukKHas METaUINYeCKass MHOTOSPYCHast).

[lepeuenp nuIEH3MOHHOTO NporpammHoro obtecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmnTtuBupycHOe mporpammHoe obecnieuenue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansemoe I10), FoxitReader (cBobomno pacmpoctpansemoe [10),
SeaMonkey (cBoboano pacmpoctpansemoe [10), Chromium (cBo6oaHOo pacnpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6omgno pacnpoctpansiemoe I10), doPDF (cBoGomgno pacmpocrtpansiemoe I10),
GNU ImageManipulationProgram (cBobomno pacnpoctpansemoe I1O), Inkscape (cBoOomHO
pacmpoctpansiemoe I10), XnView (cBobomno pacmpoctpansemoe [10), K-LiteCodecPack (cBoGoHO
pacnpoctpansiemoe [10), FAR Manager(cBo6oaH0 pacnpoctpansemoe [10).

16 nocadounvix mecm

OcHamenHocTh: CTON KOMMBIOTEPHBIM — 6 WIT., Kpecio mnpernojaBaTens — 17 mT., MOHOOJIOK
LenovoM93ZIntelQ87 - 16 mr. (BO3MOXKHOCTh JOCTyHa K ceTu «MHTepHeT»), JoCKa HACTeHHas Oeinas
MarHUTHO-MapkepHas «Magnetoplany - 1 mT., nepeHocHas HacToiabHas TpuOyHa — 1 miT., makar — 8 mT.

[lepeuenp IUIIEH3MOHHOTO THporpamMmmHoro obecneuenus: Microsoft Windows 7 Professional
Microsoft Open License 49379550 oT 29.11.2011, MicrosoftOffice 2007
ProfessionalPlusMicrosoftOpenLicense 46431107 or 22.01.2010, CorelDRAW Graphics Suite X5,
Autodeskproduct: BuildingDesignSuiteUltimate 2016, productKey: 766H1, KasperskyEndpointSecurity,
7-zip (cBoOomHo pacmpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansemoe I10), Foxit
Reader (cBobGoano pacnpoctpansiemoe [10), SeaMonkey (cBo6oano pacnpoctpansemoe [10), Chromium
(cBoGomHO pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacmpoctpansiemoe 110),
doPDF (cBo6omno pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBoGomnHo
pacnpoctpansiemoe I10), Inkscape (cBobomHo pacnpoctpansemoe [10), XnView (cBoOOmHO
pacmpoctpansemoe [10), K-Lite Codec Pack (cBobomno pacmpoctpansiemoe I[10), FAR Manager
(cBoboaHO pacnpoctpansemoe 110).



8.2. IlomeieHue AJisi CAMOCTOATEILHON PadoThI

1. OcHameHHOCTh MOMEUICHUS JUIsI CaMOCTOSTeNbHOW paboTsl: 13 mocamounbix mecT. CTyn —
25 mT., CTOA — 2 MT., CTOJ KOMMBIOTEPHBIH — 13 mmiT., mikadg — 2 mT., JOCKa ayAUTOpHAs MapKepHas —
1 mwr., APM yuebnoe IIK (MonutOop + cucremusiii 010k) — 14 mT. Joctynm x cetn «MHTepHET», B
AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepeuens nHMIIEH3MOHHOTO TMporpamMmmHoro obecmeuenus: Microsoft Windows 7 Professional,
MicrosoftOffice 2007  Professional ~ Plus,  anTuBHpycHOe  mporpaMmHOe  OOCCIIeYCHHE:
KasperskyEndpointSecurity, 7-zip (cBobomno pacnpoctpansemoe I10), FoxitReader (cBoboaHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), JavaRuntimeEnvironment (cBo6GomHo pacnpoctpansemoe [10), doPDF
(cBobomno pacmpoctpansiemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBobomuo pacmpoctpansemoe [10), XnView (cBo6oaHo pacnpoctpansemoe I10), K-
LiteCodecPack (cBoboamo pacmpoctpansiemoe I10), FARManager (ceo6oaH0 pactpoctpansemoe I10).

2. OCHAIIEHHOCTh MTOMEIIECHUS TSI CAaMOCTOSITeNIbHOM paboThl: 17 mocamounsix mMect. Jlocka mis
nuchbmMa MapkepoM — 1 1mT., paboume MecTa CTyAeHTOB, obopymoBanubie IIK ¢ moctymom B ceTh
VYuuBepcurera — 17 mr., MynbTUMeAnHBIA npoekTop — 1 mT., APM mpenogaBarens ansi paboTel ¢
MyIbTUMeAna — 1 WT. (CUCTeMHBIN 070K, MOHUTOPHI — 2 MT.), cTod — 18 wT., cryn — 18 mr. Hoctyn k
cetu «VIHTEpHETY, B ANEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepedeHp JTUIIEH3MOHHOTO IMporpaMMHOro obecnedeHusi: Microsoft Windows 7 Professional,
Microsoft Windows XP Professional; MicrosoftOffice 2007 Professional Plus, anTHBHpyCHOE
nporpammuoe obecrneuenue: KasperskyEndpointSecurity, 7-zip (cBoboano pacmpocrpansemoe I10),
FoxitReader (cBobGomuo pacmnpoctpansemoe I[10), SeaMonkey (cBobomuo pacmpocrpansemoe [10),
Chromium (cBo6oxHo pacnpoctpansiemoe I10), JavaRuntimeEnvironment (cBo6oaHO0 pacmpocTpansemMoe
I10), doPDF (cBoboano pacmnpoctpansiemoe [10), GNUImageManipulationProgram (cBo6oaHO
pacnpoctpansiemoe I10), Inkscape (cBobGomno pacopoctpansemoe I10), XnView (cBoOomHO
pacmpoctpansiemoe [10), K-LiteCodecPack (cBobomno pacmpoctpansemoe I10), FARManager
(cBoGoHO pacnpocTpansemoe [10).

8.3. lomerenus 111 XpaHeHHUs ¥ MPOPUIAKTHYECKOT0 00CTY:KMBAHNSI 000PY10BaAHUS

1. lenTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHI U CPEACTB OO YUCHHUSI:

OcHaIlIeHHOCTh: TEePCOHATBHBIA KOMMIBIOTEp - 2 MWT. (AoCTym K ceTu «VHTepHeT»), MOHUTOD -
4 mT., CeTeBOM HAKOMUTENh - | IIT., UCTOYHHK OecriepeOOWHOTrO MUTaHUA - 2 IIT., TEJIEBU30D
mwiasMeHHblii Panasonic - 1 mmr., Touka Wi-Fi - 1 mr., massipHas craHius - 2 INT., ApeNib - 5 IIT.,
nepdopartop - 3 mr., HabOp MHCTpyYMEHTa - 4 MIT., TECTEp KOMIBIOTEPHOW CeTH - 3 MIT., OaJIJIOH €O
CKaThIM Ta30M - | IIT., macTa TEIIONPOBOAHAA - | IIT., mbLIEcoC - 1 MIT., paquOCTaHIUsA - 2 MIT., CTON —
4 mit., Tym0a Ha KoJecukax - 1 mIT., MoACTaBKa Ha Kojecukax - 1 mr., mkad - 5 mT., Kpecio - 2 miT.,
nectauna Alve - 1 mr.

[lepeuenp JHMIEH3MOHHOTO MporpaMMHOro obecneuenus: MicrosoftWindows 7 Professional,
MicrosoftOffice 2010 ProfessionalPlus, aHTUBHUPYCHOE pOTrpaMMHOE obecrieyeHue:
KasperskyEndpointSecurity, 7-zip (cBobomno pacnpoctpansemoe I10), FoxitReader (cBobomHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomno pacmpocrpansiemoe I[10), Chromium (cBoGogHO
pacmpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGogHo pacopocrpansemoe I10), doPDF
(cBoOomHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsiemMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBoboaro pacmpoctpansiemoe I10), K-
LiteCodecPack (cBobomHo pactipoctpansiemoe [10), FARManager (cBo6oaH0 pactipoctpansemoe [10).

2. llenTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHNA U CPEICTB O0yUEHUS:

OcHaIEeHHOCTh: CTON - 5 MmT., CTyd - 2 IUT., Kpecno - 2 mT., mkad - 2 mr., NepcoHaTbHBIN
KoMmmbloTep - 2 mT. (moctyn k cetu «UWHTEepHer»), mMoHHTOp - 2 mmT., M®Y - 1 mT., Tectep
KOMIIBIOTEPHOH ceTH - | mIT., OaJIOH CO CKaThIM Ta3oM - | mT., mypymnosepT - 1 mir.

[Tepeuens nMIIEH3MOHHOTO mporpammHoro obecmeucHus: MicrosoftWindows 7 Professional,
MicrosoftOffice 2007 ProfessionalPlus, AHTUBUPYCHOE POrpaMMHOE obecnieueHue:
KasperskyEndpointSecurity, 7-zip (cBobomno pacnpocrpansemoe I10), FoxitReader (cBo6omnO



pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe I[10), Chromium (cBoGomaHO
pactpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGomHo pacnpoctpansemoe [10), doPDF
(cBobomno pacmpoctpansiemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHseMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe [10), XnView (cBo6oaHo pacmpoctpansemoe I10), K-
LiteCodecPack (cBob6oamo pacmpoctpansiemoe I10), FARManager (ceo6oaH0 pactpoctpansemoe I10).

3. LleHTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA U CPEJICTB OO0 YUCHUS:

OcCHaIeHHOCTh: CTON - 2 WT., CTyad - 4 mT., Kpecno - 1 mr., mkad - 2 MmT., IePCOHATbHBIN
koMmmeroTep - 1 mr. (mocryn k cetu «MHTepHET»), BeO-kamepa Logitech HD C510 - 1 mT., KOJOHKH
Logitech - 1 wmr., Tecrep KOMIBIOTEpHOU ceTH - 1 T, apeib - 1 mT., Tenedon - 1 mr., Habop PyUHBIX
WHCTPYMEHTOB - 1 mT.

[lepeuens MIIEH3MOHHOTO mporpammHoro obecmeucHus: MicrosoftWindows 7 Professional,
MicrosoftOffice 2007 ProfessionalPlus, AHTUBUPYCHOE POTrPaMMHOE obecrieyeHue:
KasperskyEndpointSecurity, 7-zip (cBobomno pacnpocrpansemoe I10), FoxitReader (cBo6omHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe [10), Chromium (cBoGoaHO
pacnpoctpansiemoe I10), JavaRuntimeEnvironment (cBoboano pacmpoctpansiemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBobomuo pacmpoctpansiemoe I10), XnView (cBobomHo pacmpoctpansiemoe 110), K-
LiteCodecPack (cBob6oato pacmpoctpansiemoe [10), FARManager (ceo6oaH0 pactpoctpansemoe [10).

8.4. JInueH3uoHHOE MPOrpaMMHOe odecreuyeHmne
1. MicrosoftWindows 7 Professional.

2. MicrosoftWindows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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