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PaGouasi nporpaMmma qucuMIuinHbl «MateMaTukay paspadoTaHa:
- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HAmpaBJICHUIO IMOJTOTOBKH
«21.03.01 HedrerazoBoe aeno», yTBep:KIaeHHOTO mprkazoM MunoOpHayku Poccuu Ne 96 ot 9 despans

2018 r,;

- Ha OCHOBaHMM Yy4eOHOro IUIaHa OakajaBpuara II0 HaIpaBJICHWIO TOoAroToBKU «21.03.01
HedrerazoBoe nemno» HanpaBiIeHHOCTh (MPOQuIb) «IKCILTyaTausi U 00CTyKHBaHHE OOBEKTOB JTOOBIYH

HEDTHY.

CocraBuTeNb K.T.H., tou. E.B. [TactyxoBa

PaGouasi nporpamma paccMoTpeHa u o00peHa Ha 3acefaHnu Kadeapbl BhICIICH MaTeMaTUKU

ot 25.01.2021 r., mpoTokoi Ne 7.

3aBenyronuii kageapoit

J.T.H., Ipod. A.IlL. 'octiogapukoB
PaGouasi nporpamma cor;iacoBana:
HauanbHuk oTjena JIMIEeH3UpOBaHus,
aKKpeIUTAllUU U KOHTPOJISl KayecTBa Hy6posckas F0.A.

oOpazoBaHUs

HauanpHuk oTaena METOAUYECKOTO
K.T.H. Pomanuukos A.IO.

obecrieuenuns yaeOHOTO Tporiecca



1.IEJIA U 3AJAYM TMCOUTIINHBI

Heas gucuunimubl «MaTtemaTukay:

— mpuoOpereHre 0a30BbIX MAaTEMAaTUYECKHX 3HAHWUMN, CIIOCOOCTBYIOIIMX YCIEIIHOMY OCBOCHHIO
Pa3IMYHBIX KypCcOB (OCHOBBI CTPOUTEIHHOW MEXaHUKH, COIPOTUBIICHHE MAaTEPUaIOB U Jp.) U CMEKHBIX
JUCIUTUINH;

— ofecrnieyeHue NOJArOTOBKM CTYJEHTOB K M3YyYEHUIO B IMOCIEAYIOIIUX CEMEeCTpax psijia
CHEeIUATbHBIX JTUCIUILINH;

— NMpUOOpPETEeHNE HABBIKOB IMOCTPOCHUS U MMPUMEHEHHS] MaTeMaTHUYECKUX MOJeliel 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 CUCTEME ECTECTBEHHOHAy4YHBIX 3HaHMM, 00 OCHOBaX COBPEMEHHOIO €CTECTBO3HAHUSA W
€CTECTBEHHOHAaY4YHOU KapTUHE MUPA;

- IOJTyYeHHE NPECTABICHUN O TPAKTUIECKON 3HAUMMOCTH TEOPETUYECKHX pa3pabOTOK B 00JIaCTH
MaTEeMaTHKH, UX HEOOXOIMMOCTU JI1 Pa3BUTHS COBPEMEHHOTO 00IlecTBa M 0OecleyeHUs] Hay4HOTO U
TEXHUYECKOI'0 Mporpecca, 0 BeAyIeld poJid MaTeMaTUKU KakK SI3bIKAa HAyKU NPU U3YYEHHUU BOIPOCOB U
po06ieM, BO3HUKAIOIINX B PA3JIMYHBIX 00JaCTSIX HAYKH U TEXHUKH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Hucuurmummaa  «MaTtemaTtuka»  BXOAMT B COCTaB  00s3aTeNbHOM  YacTH  OCHOBHOM
npodeccnoHaIbHON  00pa30BaTeIbHOW  MPOTPAMMBI no HampaBieHur0 moArotoBkn «21.03.01
HedrerazoBoe neno» HampaBiieHHOCTH (TIpoduiib) «IKCIUTyaTalls U 00CTyKHUBaHHE 0OBEKTOB JOOBIYH
He(THU» U U3yYaeTCs B IEPBOM, BTOPOM U TPEThEM CEMECTpax.

Hucuumnnuna «MaTemMaTHKa» SBISETCS OCHOBONOJNATalomied AN HW3Y4YeHUS  CIEAYIOLIUX
muctuiuinH: «[IporpaMMHBIE TIPOJYKTHI B MaTEMaTHYECKOM MOJICITHPOBAHUNY, «MeXaHHKa CIUIONIHOM
cpenb», «MaTeMaTH4ecKre METO bl aHaIi3a MPOLEeCCOB J0OBIYN HEDTH U ra3ay, «MaTepuanoBeecHue»,
«INEKTPOTEXHUKAY.

3. MIIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCIHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMMU PE3YJIBTATAMHU OCBOEHUS OBPA3OBATEJBHOMN
IMPOI'PAMMBI

[Tpouiecc m3ydyeHuss AMCUMILINHBI «MaTemarukay HampaBieH Ha (OPMHpPOBAHHE CIETYIOIINX
KOMIICTEHITHIA

®opMupyemble KOMIIETEHIMH

Kon Koa n HaumeHoBaHue HHANKATOPA
Coaep:xaHue KOMIETEHIHT KOMIIETEHI] AOCTHKCHUSA KOMIICTCHINHA
Hu

CrnocobeH pemiaTh 3a7a4u, OTHOCSAIIAECS OIIK-1 OIIK-1.2. YMeeT ucnosb30BaTh OCHOBHBIE 3aKOHBI

K MpodeccHoHaNbHOU  JesTeNbHOCTH, €CTECTBCHHOHAYYHBIX  JIUCIIMILIWH, npaBuia
NPUMEHSSI  METOJIbl  MOJEJIMPOBAHUSA, MOCTPOCHHUS TEXHUYECKUX CXEM U YepTeKel
MaTEMaTHIECKOTO aHaJIn3a, OIIK-1.4. 3Haer npuHIMMIHATIBLHBIE OCOOEHHOCTH
€CTECTBCHHOHAYYHbIE " MOJICTTUPOBAHUSI MAaTEMATHYECKUX, (PU3NIECKUX H
OOIIeMH)KEHEPHBIC 3HAHHS XUMHYECKHUX TIPOIECCOB, TpeTHA3HAYCHHBIC IS
KOHKPETHBIX TEXHOJOTHYECKHUX MPOIIECCOB

Cnocoben y4acCTBOBATh B OIIK-2 OIIK-2.5. VYmeeT  oOllGHUBAaTh  CXOJAUMOCTH
MPOEKTUPOBAHUU TEXHUYECKUX pe3yJbTaTOB  PacyeTos, MOJIy4aeMbIX  TIO
OOBEKTOB, CHCTEM U TEXHOJIOTMYECKUX Ppa3IMYHBIM METOIUKAM

IIPOLECCOB C YYETOM HKOHOMUYECKHX,
3KOJIOTUYECKHUX, COLMAIBHBIX U JPYrHX
OTPaHUYCHUI




4. CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHBI
4.1. O0beM IUCHUIIHHBI H BUbI y4eOHOH padoThI

OO6mast Tpy10EMKOCTh YU4EOHOM TUCIUILINHBI cocTaBiisieT 14 3auéTHpix eauHull, 504 ak. Jaca.

AK. 4achl 110

Bua y4eOHoii padoThI Bcero ak. yacos ceMecTpam
1 2 3
AyauTopHasi paboTa, B TOM 4ncJe: 208 68 72 68
Jlexrum (JI) 104 34 36 34
[Tpaktrueckue 3ansarus (113) 104 34 36 34
CamocrosiTesbHas padora cryaentoB (CPC), B Tom 188 76 = A0
yucie:
IToaroroBka K MpaKTUYECKUM 3aHATUAM 107 49 45 13
PacuerHo-rpaduueckoe 3ananue (PI'3) 36 12 12 12
WuauBuayanbHOE JOMAIIHEE 3a/1laHue 18 6 6 6
[TonroToBKa K KOJUWIOKBHYMY 27 9 9 9
Bu npoMeKyTOYHON aTTeCTAIIMH - IK3aMeH 108 9(36) | I(36) | I(36)
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI
aK. yac. 504 180 180 144
3ad4. el. 14
4.2. CopeprxaHue 1M CHHUIIIMHBI
Y4eOHBIM IJITAHOM MTPETYCMOTPEHBI: JICKITHH, MPAKTUICCKUE 3aHATHS ¥ CAaMOCTOSTEIbHAs paboTa.
4.2.1. Pazneanl IMCHMIJIMHBI M BUAbI 3aHATHIA
Bungl 3anstui
Ne Bcero ak
P .
AT AMCHHTITHHRL yacop | Jlex. | II3 CPC
1 |Pasmen 1. DnemeHThI IHHEHHOM anreOpbl, BEKTOPHOU 40 12 12 16
anreOpbl U AaHATUTHYCCKOW TEOMETPHH
2 |Pazmen 2. BreneHne B MaTeMaTHUECKHHA aHAIHA3 24 6 6 12
3 Pa3):(evJ1 3. I[I/I(I)(I)eprI_II/IaJIBHOC ucyucienue QpyHKIui 58 16 16 26
OJIHOM MepeMeHHON
4 Paznen 4. I/IVHTerpam)Hoe HCYHUCIIeHUE QYHKITUNA OTHOU 58 16 16 26
MEPEeMEHHOI
5 Paznen 5. O6pikHOBEHHBIC TUDPEpEeHITNATBHBIC 42 12 12 18
ypaBHEHUS
6 [Pazmen 6. DYHKIMU HECKOJIBKUX MEPEMEHHBIX 30 8 8 14
7 Paznen 7. InterpanpHoe ncuucieHne QyHKIMMi 36 3 8 20
HECKOJIbKUX MEPEMEHHBIX
8 |Pasmen 8. UKMCIIOBEIE M CTENIEHHBIE PSAIbI 24 6 6 12
9  |Pasmen 9. Teopus BeposATHOCTEM 38 10 10 18




10

Pasznen 10.25eMeHTHI MATEMATHYECKON CTATUCTUKHA 46 10 10

26

Bcero: 396 104 104

188

[TonroroBka k sk3ameny| 108

Hroro: 504

4.2.2.Coaep:xaHue pa3ieoB IHCHUILINHBI

n/n

HaumeHoBaHue pa3jiesia
AUCHHUILJIMHBI

Couepma}me JEeKIMOHHbIX 3aHATHIl

Tpynoem
KOCThb B
aK. yacax

1 cemecTp

Pazgen 1

Onpenenurenn M uX CBoWcTBa. Marpuusl u
neiictBuss Hax HuUMH. OOpatHas matpuna. CucTeMbl
JMHEWHBIX alreOpandeckux ypaBHEHUH U METOJbl UX
peuieHusl.

BekTopsl, JMHEHHBIE ONEpalMKd  HAJX  HHUMH.
JInHeliHasg 3aBUCUMOCTb W JIMHEHHAs HE3aBHUCUMOCTH
BekTOpoB. IIpoekumss Bektopa Ha ocb. basuc.
CkansipHOE, BEKTOpPHOE, CMEIIAaHHOE IPOU3BEACHUE
BEKTOPOB, UX CBOMCTBA.

VYpaBHEHMS IUIOCKOCTH B MPOCTpAHCTBE. B3aumuoe
pacrnojoKeHUue  IUIOCKOCTEH B IMPOCTPAHCTBE.
PaccrosiHHE OT TOYKM 10 TUIOCKOCTH.

VYpaBHeHUs TpsAMOM B ImpocTpaHCTBe. B3anmuoe
pacnoJIoKeHUe MHpsIMBIX B IPOCTpaHCTBE. B3ammHoe
PacCIoJIOKEHUE IIPSIMOU U INIOCKOCTH B IIPOCTPAHCTBE.

YpaBHeHHs] TPSAMOW Ha TJIOCKOCTH. YTOJI MEXKIY
IPSAMBIMU. Y CIIOBUS MapaJUIeIbHOCTH U INEPIEHIUKY-
JSIPHOCTH TPSIMBIX Ha IUIOCKOCTU. KpuBble BTOpPOTO
HOPsIAKA.

12

Pasnen 2

YucnoBsle MHOXecTBa. AOCONIOTHAs BEIMYMHA.
Oynkius, obnacth €€ omnpeaereHus M CHOCOObI
3agaHusi. OCHOBHBIE IeMEHTapHbIE QYHKIUH.

Yucnosas nocnenosarenbHoCcTh. [Ipenen yncnoBoun
MOCJIEA0BATEIbHOCTH. IIpenen byHKIHIH.
OrpaHvyeHHble W HEOTpPaHWYEHHbIE  (YHKIIHUH,
OECKOHEYHO MaJjible U OECKOHEUHO Oobline QyHKIUH.
OcHoBHBIE TeopeMbl 0 npeaenax GyHkuuu. [lepBolii u
BTOpOIl ~ 3aMeyaTeNbHble  MpeAeNibl, YUCIo €.
['unepOonrueckue GyHKIUH.

HenpepriBHOCTS  QyHKIIMM B Touke. CBolicTBa
(GyHKLIUH, HENpepbhIBHBIX B Touke. HenpepsIBHOCTH
anemeHTapHbIX  (ynkouil. Knaccudukanus Touek
paspbiBa. CBoHCTBa (YHKUMH, HENPEephIBHBIX Ha
npoMexyTke (Teopemsl Komm, Beliepmitpacca).

Paznen 3

[TponsBomHas  (GyHKIMH, €€ TEeOMETPUYECKH
cMmeici. [IpaBuna muddepennupoanus. [Ipoussoanas
CIIOKHOM " oOpatHoi (GyHKIHA.
HuddepennmpoBanue byHKIHH, 3a/TaHHBIX
napamerpuuecku. J{uddepenman GpyHkumu.

OCHOBHBIE TEOPEMBI mudepeHITaIbHOTO

16




n/n

HaumeHoBaHue pa3jieiia
AUCHHUILJIMHBI

Conep:kaHue JeKUMOHHBIX 3aHATHI

Tpynoem
KOCThb B
aK. yacax

ucuucienus. IlpomsBonnele u  auddepeHunans
BIcHIMX NOpsakoB. [IpaBuno Jlomuransa. Popmya
Tetlinopa ¢ ocratrouHbiM wieHOM B gopme Jlarpanka.
VYcnoBusi MOHOTOHHOCTH (QyHKIMH. Heobxommumoe
U JIOCTaTOYHOE YCJIOBUS 3KCTpeMyMa. BrlmykiocTts u
BOTHYTOCTb KpuBOH. Acumnrorel. OOmas cxema
uccieoBaHysl QYHKIMU U IOCTPOEHUs ee rpaduka.

Hroro 3a cemectp

34

2 ceMecTp

Pa3zmen 4

[TepBooOpaznas. HeonpeneneHHbll UHTETpAN U €r0
cBoiictBa. Tabnuiia HEONpeNeNeHHBIX HWHTErpasoB.
Henocpenctsennoe UHTETPUPOBAHUE. MeTosl
3aMeHbl IIEPEMEHHON U MHTETPUPOBAHM 110 YaCTSIM B
HEOIlpeIeIEHHOM UHTETpale.

Anrebpanueckue  MHOrowieHsl.  Pasnoxenue
panMoHAIBHBIX npobeit Ha MpOCTEHIINE.
WHTerpupoBaHue palMoHaIbHBIX JpOOEH.

OnpeneneHHbll  UMHTETpall U €ro  CBOWCTBA.
WHTerpan ¢ MepeMEHHbIM BEPXHUM IPEAEIOM.
Teopema bappoy. ®opmyna Herorona-Jleitbnuna.
Metoabl MHTETPUPOBAaHUS MO YACTSIM M 3aMEHbI
MepPEMEHHOMN B OTpeiIeIEHHOM UHTETpae.
I'eomerpuueckue OPWIOKEHUS  OIPENEICHHOIO
MHTerpasa (B 1eKapTOBBIX U MOJSIPHBIX KOOPAMHATAX ).

16

Paznen 5

dusnyeckue 3a7add, NOPUBOJAIIME K IOHATHIO
muddepenimanbHoro ypasHenus (V). OcHoBHble
NOHATHUS: TOPSJOK YpaBHEHMs, 4YacTHOE M ooliee
pemenus, 3amada Komm. Y ¢ pasgeneHHbIMH H
pasfeNAoIUMUc NepeMeHHbIMU. OJHOpOIHOE U
nuHeitHoe 1Y neporo nopsnaka. J{uddepennuanpubie
YpaBHEHMsI 2-TO MOPAJKA, JOMYCKAOLINE MOHUKEHUE
HopsIKa.

JIuneitnsle nuddepeHnnanbHble ypaBHEHUS 2-TO
Nopsika € TOCTOSHHBIMH KO3 PHUIIMEHTaMHU.
YpaBHEHMs C TpaBOM YacThIO CIIELIMAIBLHOTO BUJIA.

12

Paznen 6

OyHKIMM HECKOJIbKMX TmepeMeHHbIX. (O0nacTb
onpenenenus. [losepxHoctu 2-ro mopsaka. Ilpemen
¢bynknum 2-x nepeMeHHbIX. HerpepsiBHOCTE. YacTHBIE
npou3BojaHble. CnoxkHass  (QYHKUIMS  HECKOJIBKHUX
nepeMeHHbIX, ee nuddepennupoBanue. [IpousBonHas
HesiBHOM  (GyHKuMU. ['pagueHTt, Npou3BOJIHAs 10
HanpasieHuto. KacarenpHas MIOCKOCTh M HOpPMajb K
MIOBEPXHOCTH. YactHble IIPOU3BOJIHBIE u
JubdepeHIranbl BHICIIMX TOPSIKOB.

Hroro 3a cemectp

36

3 cemecTp

Paznen 7

JIBOWHOM ¥ TpPOWHOM WHTErpajbl, WX CBOWCTBA,
BBIYHMCIICHUC B ACKAPTOBBIX KOOpAuHarTax.
[unuaapudeckue KOOPAMHATHI. [Tpunoxxenus




n/n

HaumeHoBaHue pa3jieiia
AUCHHUILJIMHBI

Conep:kaHue JeKUMOHHBIX 3aHATHI

Tpynoem
KOCThb B
aK. yacax

KpaTHbIX HHTCTPaJIOB.

Pazgen 8

Yucnossle psagpl. CXoguMoOCTh M CyMMa psija.
Heo6xonumoe ycinoBue cxonumoctd. OCHOBHbIE
IIPU3HAKU CXOJUMOCTH YHUCIIOBBIX PSAIOB.

Crenennele  psnbl. O6nactp CXOOUMOCTH
CTETIEHHBIX  psinoB.  Pa3nokenume  ¢QyHKUMA B
CTEIICHHbIE psAnbl. [IpuMeHeHHe cTeneHHBIX pSAIOB B
IpUOIMKEHHBIX BBIUYMCICHUSIX.

Pa3zzgen 9

CrnyualiHple COOBITHSI M HMX KIacCHU(pHUKaIUSL.
[IpoctpancTBo AJIEMEHTapHBIX COOBITHH.
Kiaccuueckoe onpeneneHue BEpOSITHOCTH CIIy4ailHOTO
COOBITHSI. DJEeMEHTHl KOMOHMHATOPUKHU. BeposTHOCTH
CyMMBl M TPOU3BEACHUA COOBITHIA. Y CIOBHas
BeposATHOCTb.  Dopmysia  MOITHOW  BEPOATHOCTH.
@®opmyna  baileca.  IloBTOpHBIE = HE3aBHCHMBIE
ucnbITanud, popmyna bepHymm.

JuckpetHas ¥ HempepbIBHAaA Clly4yaliHbIe
BEJIMYMHBI, UX YHCIOBbIE XAPAKTEPUCTUKH. 3aKOHBI
pacupeneneHus  JUCKPETHBIX M HENPEPbIBHBIX
CIIyYaHBIX BEJIUYMH.

10

10

Paznen 10

[Ipenmer M OCHOBHBIE 3a/a4d MaTeMaTHYECKOH
CTaTHUCTUKHU.  ['eHepanbHas u  BbIOOpOYHAs
COBOKYNMHOCTH.  CTaTUCTHUYECKOE  paclpeielieHue
BBIOOPKHU. OMnupuyeckass (QYHKIMS pacHpeesieHusl.
I'paduueckoe n300pakeHune CTaTUCTUYECKOTO
pacnpezeneHusl. Yucnossie XapaKTepUCTUKU
CTaTHUCTUYECKOT0 pacnpeneneHus. KoppersannoHHo-
pErpecCUOHHbBIN aHAIIN3.

10

Hroro 3a cemectp

34

Hroro:

104

4.2.3. HpaKanecmle SAHATHAIIO CEMECTPaAM M COOTBETCTBYHOILIIUM YacaM

Pa3pen

TemaTnka NPaKTHYECKUX 3aHATHH

TpyroemkocTs
B aK. yacax

1 cemectp

Paznmen 1 DOneMeHTHI JINHEWHOM anreGpbl, BEKTOPHOM anreOpsl U
AHAIUTUYECKON FEOMETPUH

12

Pazpnen 2 BBenenne B MaTeMaTHUECKUN aHaIN3

Paznen 3 Juddepenumanpaoe ucurcaenne GyHKIUNR 0 JHON

MepEMEHHOMN

16

Hroro 3a cemecTp

34

2 cemecTp

Paznen 4 HNHTerpanbHOe ucyucienne GyHKIui 0HON TTepeMEHHOMN

16

Paznen 5 OO0bIKHOBEHHBIE AU (PepeHInaTbHbIe YPaBHECHHS

12

Pasnen 6 OYHKIIMU HECKOJIBKUX MEPEMEHHBIX




HToro 3a cemectp 36
3 cemecTp
7 Paznen 7 NHTerpanbHOe uCcYUCIIeHHE PYHKITUH HECKOJIbKIX 8
MIEPEMEHHBIX

8 Pasnen 8 UYwucCIIoBBIE M CTETICHHBIC PSIIIBI 6
9 Paznen 9 Teopus BeposiTHOCTEH 10
10 Pasznen 10 DJIEMEHTHI MATEMATUYECKON CTATUCTUKH 10
HToro 3a cemectp 34
Hroro: 104

4.2.4. JladbopaTopHbie padoThI
JlaboparopHble pabOThl HE IPETYCMOTPEHBI.

4.2.5. KypcoBbie padoThl
KypcoBsie paboThI HE TPEIYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' U

B xozxe oOyueHus MPUMEHSIOTCS:

Jlekuuu, KOTOpBIE ABJIAIOTCS OAHUM U3 BOKHEHIITNX BUIOB YUEOHBIX 3aHATHH M COCTABIISIOT OCHOBY
TEOPETUIECKOH MOATOTOBKU 00yJaIOIINXCS.

Ienu NeKIMOHHBIX 3aHATUM:
-J1aTh CUCTEMaTU3UPOBAaHHbIE HAYUYHbIE 3HAHUS 110 TUCLUIUIMHE, aKLIEHTHPOBaTh BHUMaHNE Ha Hanbosiee
CJIO’KHBIX BOIIPOCAX JUCLUIUINHBI,
-CTUMYJIMPOBATh AKTUBHYIO IIO3HABATENbHYIO JAEATEIILHOCTh 00YYaOIIUXCsl, CIIOCOOCTBOBATh
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTuyeckue 3aHsaATus. Lleny MpakTUYECKUX 3aHATHI:
-COBEPILEHCTBOBATh YMEHUS U HABBIKHM PELICHUS NTPAKTUYECKUX 3a/1a4.

['maBHBIM coiep)kaHHEM 3TOTrO BHJIa YUEOHBIX 3aHATHH SABIIsETCS paboTa KaK0ro 00yJaromerocs mno
OBJIJICHHIO NIPAKTUYECKUMHI YMEHUSMH M HaBbIKaMU MPo(eCCHOHAIbHON IESITeIbHOCTH.

Koncyabranum (Tekyias KOHCYNbTallWsl, HaKaHyHE 9K3aMEHa) SIBJISIETCS OJJHOM U3 GOpM PYKOBOJICTBA
y4eOHOI paboToit 00yUaroMXcs U OKa3aHUs UM [TOMOLIY B CAMOCTOSATEIbHOM U3YYEHUH MaTepHraia
JUCUUIINHBL, B IMKBUIAIIMHA UMEIOLIUXCSI IPOOENIOB B 3HAHUSX, 3aJ0JDKEHHOCTEH 10 TEKYIIMM 3aHATUSIM, B
MOATOTOBKE MHUChbMEHHBIX palboT (IIPOEKTOB).

Tekyine KoHCYIbTalMU TPOBOJSTCS MPENoIaBaTesieM, BEAYILIUM 3aHATHS B yUeOHOM Tpymie,
Hay4HBIM PYKOBOJUTEIEM U HOCAT KaK MHIMBUyaJIbHBIN, TaK ¥ IPYIIIOBOM XapaKTep.

CamocrosiTesibHasi padoTa 00y4aloIMXcsl HalpaBJieHa Ha YriyOJieHHe U 3aKperuieHHe 3HaHUH,
MOJTYYSHHBIX Ha JICKIMAX U APYTUX 3aHATUSAX, BEIPAOOTKY HaBBIKOB CAMOCTOSITENILHOTO aKTUBHOT'O
MpUOOPETEHNUS HOBBIX, TOTIOTHUTENILHBIX 3HAHUM, TOJITOTOBKY K MPEICTOSIINUM YU€OHBIM 3aHITUSIM U
IIPOMEKYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEACTBA IS TEKYIIEI'O KOHTPOJISI YCHEBAEMOCTH,
MNPOMEXYTOYHOU ATTECTALUU 110 UTOI'AM OCBOEHUSA JTNCHUIIJINHBI

6.1. TemaTHKa AJ151 CAMOCTOSITEIbLHOM MOATOTOBKH
Paszoen 1. Dnemenmot 1unetinou aneedpsl, 6eKMOPHOU aneedpbl U AHATUMULECKOL 2e0MeMmPUl.

1. Oobparnas matpwura.
2. Brruucnenue onpeaenureneii 4-ro u 0ojee BHICOKUX MOPSIKOB.
3. Paznoxenue BekTopa mo 0a3MCHBIM BEKTOPAM.




4. TlnockocTb U mpsiMasi B IPOCTPAHCTBE.

Pazoen 2. Beeoenue 6 mamemamuyeckull aHaius.

1. Beluucnenue npeaeos.
2. 3ameyarenbHbIE IPEJIEIBL.
3. Knaccudukanus Touex paspbiBa GpyHKIIUH.

Paszoen 3. Jlugpgpepenyuanvroe ucuucnenue @ynxyuti 00HOU nepemenHoll.

5. Brluncnenue npou3BOAHBIX U TG GepeHanoB GyHKIUHA
6. Ilpumenenue npasuia JlonuTans 1isl BBIYUCIEHUS NPEIETIOB.
7. HccnenoBanue QyHKIHIA C TOMOUIBIO MPOU3BOIHBIX.

Paszoen 4. Humezpanvhoe ucuucienue pynkyuu 0OHOU nepemeHsHoll.

1. Tomeenenue GyHKIMU MO 3HAK auddepeHimana.

2. Metopl 3aMEHBI IEPEMEHHON ¥ MHTETPUPOBAHUS 110 YACTSIM B HEOIPEICICHHOM HHTETpaie.

3. HuterpupoBaHue parOHAIbHBIX PYHKIUI OT paJiKaaoB U OT TPUTOHOMETPHUSCKUX
GbyHKIHIA.

4. T'eomeTpHUYECKHE M MEXaHUYECKUE TIPUIIOKEHUS OIIPEICICHHOIO HHTErpaa.

Paszoen 5.06viknosennvie oughghepenyuanvhvie ypasrenus.

1. Pemenue nuddepeHranbHbIX ypaBHEHUI IEPBOTO MOPS/IKA.
2. Pemenune muddepeHmanbHpIX ypaBHEHHH BBICIITNX TOPSIIKOB.
3. 3anaua Komm nms nuddepeHanbHbIX ypaBHEHUH NEPBOTO U BBICHIMX MOPSIKOB.

Pasoen 6. Qynxyuu HeckorbKuUx nepemeHHbIX.

1. BeoluncneHue 4acTHBIX MPOU3BOAHBIX MIEPBOTO U BBICIINX MOPSIIKOB.

2. Haxoxaenne sKCTpeMyMOB (DYHKIHI BYX ITePEMEHHBIX.

3. OrtbickaHre HauOONbIIIEr0 M HAMMEHBIIET0 3HAYeHUH (DYHKITUH, HETIPEPHIBHOW B 3aMKHYTOM
o0OJractu.

Pasoen 7. Humezepanvroe ucuucnenue QynKyuii HeCKOIbKUX NEPEMEHHbIX.

1. BebluncneHue KpaTHBIX HHTETPANIOB.
2. Bpluncienne KpUBOJUHEWHBIX HHTETPAJIOB.
3. TlpumoxeHust KpaTHBIX U KPUBOJIMHEHHBIX HHTETPAJIOB.

Pasoen 8. Yucnoswvie u cmenennvie psovl.

1. HUccnenoBaHue cX0AMMOCTH 3HAKOTIOCTOSIHHBIX, 3HAKOMIEPEMEHHBIX U 3HAKOUEePEAYIOIINXCSI
PAIOB.

2. Paznoxenne GyHKINN B CTENICHHBIE PSIJIBIL.

3. Ilpumenenue psioB B MPUOIMKEHHBIX BEIYUCICHUSX.

Pazoen 9. Teopus eeposmuocmel.

1. Pemenue 3a1a4 TeOpUU BEPOSITHOCTEM.
2. YucioBble XapaKTEPUCTUKN AUCKPETHBIX M HEMPEPHIBHBIX CITYYalHBIX BETMYHH.
3. 3axoHBI pacrpeieNeHus CIy4aiHbIX BETUYHH.

Pazoen 10. Dnemenmor mamemamuuyeckou cmamucmuxku
1. ToueuHble U UHTEPBAIBbHBIE OLIEHKH MAPAMETPOB PACTIPECICHUIA.
2. Bp1i0opouHOE ypaBHEHHE JIMHEHHOW PETPECCHUH.



6.1.1. IlpumepHoe pacueTHO-TpaduUecKoe 3aJaHue

Tema «dnemenmol TUHEUHOU anceOpblL»
3adanue 1. Pemmth cuctemy ypaBHeHu# MeTonamu Kpamepa u [Maycca.

6X+5y+2z=5,
3X—-2y+5z2=1,
4Xx -3y +7z=2.
3adanue 2. BBIUUCIUTH ONPEACTUTEN:
5 0 4 2
1 -1 2 1.
4 2 0
1 11
3adanue 3. Haiitu matpuiy C= A'B- 2E, ecin
7 2 0 0 2 3
A=-7 -2 1} B=|1 0 -2
1 1 1 3 1 1

Tema «Hccnedosanue ¢pynkyuu u nocmpoeHue ee epaguxay
3adanue 1. IIpoBecTH MOJIIHOE HCCET0BaHUE PYHKIUI U TOCTPOUTD UX TPaUKU:

2 _ 2-X
_w 2_y:e i 3. y=3x-2Inx.

1. y= )
y x?+2x—3 2—X

3adanue 2. Haiitu HauOosblllee ¥ HauMEHbIIEE 3HAU€HUS (QYHKIMHM Ha 3aJaHHBIX OTpe3Kax:

10x+10
= [-12].
X +2X+2
3adanue 3. BypoBast BbIIIKa pacnojiokeHa B mojie B 9 kM oT Oumxkaiiiei Touke Ha mocce (Iocce
npsMmosinHeitHoe). C  OypoBoHM Hajo OTHpPaBUTh Kypbepa B HACEIEHHBIM  IYHKT,
PacroJI0KEHHBIN 110 1I0Ccce B 15 KM 0T ynoMsaHyTOH ToukH. CKOpOCTh Kypbepa Ha BEJIOCHUIIENE
no noito 8 kM/4ac, a mo mocce 10 km/yac. K kakoil Touke mocce eMy Haao exaTb, YTOOBI
JOCTUYb HACETNEHHBIN IYHKT B KpaTyaiiiiee BpeMs?

Tema «Mamemamuueckas cmamucmurkay

3adanue I. Jins BeI6OpOK a), 6) U B) onpenenuTh pasmMax R, moxy Mo, meauany Me, BeiGopodHOE cpeHee
X , BBIOOPOYHYIO Jyictiepcrio D, «uMCTIpaBIeHHYI0» BRIOOPOUHYIO ANUCIIEPCHIO SBZ. Il @) cocTaBUTH
BapUAIIMOHHBIA M CTATHCTUYECKHWHA PSINbl, JUIs 0) HAWTH SMIMPUYECKYIO (YHKIHMIO paclpeaeieHHs
Fn*(x); JUTS. B) TIOCTPOUTH THCTOTPAMMY H ITOJIUTOH, SMITUPHUYECKYIO PYHKIIHIO PacIIpeIeICHUs Fn*(x)

a) 7,3 36,45 1 2 1 3.

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

B) | Xi | [0;4) | [48) | [8;12) |[12;16) | [16; 20) | [20; 24)
Ni 1 1 3 2 1 1




3adanue 2.]J1ns puBeIeHHON HIDKE BBIOOPKH (TIPEIIOIAraeTCs, YTO MEX/LY IPU3HAKAMHU CYIIECTBYET
JIMHEWHas 3aBI/ICI/IMOCTI)):
1. Beruucants BbIOOpOUHBIN KO3()(GUIMEHT TMHEHHON KOPPESILIUU I, U OLEHUTDH CTETIEHb
3aBHCHMOCTH MEXKy NTEPEMEHHBIMU;
. Halitu ypaBHeHUs IpsAMbIX TuHUHN perpeccuu Y Ha X U X Ha Y, IOCTPOUTH UX IPauKH;
. [TocTpouTh KOPPEIAIMOHHOE T0JIC, IMHUU PETPECCUU;
4. MuTepnpeTHpoBath MOJIyIEHHYIO MOJICIb, CIE/IaTh BHIBOBI U IIPOTHO3.
B Tabnuie mpuBeneHbl JaHHBICE O pacxoje TomiuBa (y, 1 Ha 100 KM) aBTOMOOWJIS C JBHTraTelieM
00BeMOM 2 JIATpa C aBTOMaTHYECKOM TpaHCMPICCHefI B 3aBUCUMOCTH OT CKOPOCTH NBUKCHHA (x, KM/‘I)
Xi 10 | 30 | 40 | 70 | 90 | 110 | 130 | 140 | 150 | 160
Vi 45148 51| 6 | 7581 ] 9 |98 113 14
[TomyunTh MPOTHO30 pacxo/ie TOIUINBA MPH CKOpocTH 175 km/4.

w N

6.1.2 IlpuMepHbIe BAPMAHTHI HHAUBUAYAJIbHBIX IOMAIIHUX 32IaHU.

Tema «Ananumuueckas ceomempusi Ha NIOCKOCMU U 8 NPOCMPAHCINGE»
3adanue 1. Haiitu paccTossHUE OT TOUYKH Mo 10 TUIOCKOCTH, MMPOXOAIICH depe3 Tpu Touku M1, Mp,
M.
M1 (1; 1;—-1), M2 (2; 3; 1), M3 (3; 2; 1), Mo(-3; - 7; 6).

3aodanue 2. Haiitu yron Mexmy miockoctsamMu X + 2y —2z2—-7=0, x+y—-35=0.
3adanue 3. Hammcarb KaHOHUYECKHE YypaBHEHUS NpPSIMON, 3aJaHHONW KakK IepecedyeHue IBYX
miockocteit: 2X—3y—-22+6=0, x—-3y+z+3=0.
3adanue 4.HaiitTu TOUKy niepecedeHusl MpsIMOi U MIOCKOCTH.

X=7_y-3 z+1

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

3 1 -2
3aoanue 5.Haiitn Touky M’ , cummerpuunyto Touke M (— 2; 0; 3)0THOCHTENIBHO IIIOCKOCTH 2X — 2Y +
10z+1=0.
3adanue 6.ITpuBecTH K KAHOHUYECKOMY BUY YPAaBHEHHUS BTOPOTO TOPS/IKA U IIOCTPOUTH KPHBHIE:
1. X>+6y>+2x+12y-2=0; 2. 9x%-25y?-18x-100y-316=0; 3. y2-6x-4y-12=0.

3aoanue 7. TlocTpouTh KpHUBYIO, 33JaHHYIO B TOJSIPHBIX KOOpJMHATaX, M 3aTeM IMOJYy4YUTh €&
KaHOHMYECKOE ypaBHEHUE B JIEKAPTOBBIX KOOPAWHATAX

2
P 1105 ¢

Tema «ObvikHOBeHHblE QU pepenyuanvhvle ypasHeHus»
3adanue 1. Pemiuts 3anauy Komu:

2xdy—{1+4y2Jax =0, xo =7/12, yo =—1/2;

3adanue 2.Pemuth quddepeHImanbHble ypaBHEHUS TIEPBOTO MOPSIIKA:

a) Xy'=y(1+|nyj; 6) y,+1+2xy=1_
X X
3adanue 3. Pemnth nuddepeHmanbHbie ypaBHEHUS BBICIINX MOPSAKOB:
a) x°y"+x%y'=1; 6) y" -5y’ + 6y =C0S X +sin X.

Tema «Teopus eeposimuocmeri»

3adanue 1.J1ga crpenka CTPEINSEOT 110 OJIHOW MUINEHH, MPUYEM KaXKIbIA JeNaeT 1o JBa BbicTpena. st mepBoro
CTpeJTKa BEpPOSITHOCTh ToTaans B 11k 0,7 , a st Broporo 0,8, KakoBa BepOSTHOCTE MTOPKEHIS TIEITA XOTS ObI OJFH
a3 1ocIe ABYX ABOMHBIX BBICTPEIIOB.

3adanue 2. V3 ypubl, comepxamieil 2 OelnblX W OAWH YEPHBIA IIap, MEPEKIajblBAOT HIap B YPHY,
COJIepyKaIlylo JIBa YEpHBIX M OAWH Oenblil map. OnpenenuTs BEpOSTHOCTh M3BJICUYECHUS YEPHOTO Iapa H3
BTOPOI YPHBI 1TOCJIE YKa3aHHOTO TIepeKIIaibIBaHus.



3adanue 3.BeposTHOCTH MOPAXKEHUS LIEIH CTPEIKOM Ipu ogHOM BeicTpene 0,5. HaiiTi BEpOsSTHOCTH TOTO,
4TO cTpesok npu S0 BeICTpenax mopasut MuiieHs He MeHee 20 pa3 u He Ooree 30 pas.

3adanue 4 .Haiitu matemaTndeckoe OXXKHMIAHHUE IS OJI0KUTSIbHOM cnyqaﬁﬂoﬁ BCJIIMYMHBI C IINIOTHOCTBIO

—h?x?
BEPOSITHOCTH f (X) =Cxe . Beraucauts C.

3adanue 5 .Cnydaiinas BelnMuMHA pacipe/esieHa 0 HOpMaIbHOMY 3aKkoHy. E€ MaTeMaTnueckoe OKuIaHue
40. CpenHee KBagpaTHUECKOE OTKIOHEHHE paBHO 2. HalTm BepOSTHOCTH TOTO, YTO €ro OTKIOHECHHE II0
abcomoTHON BenmnumHe paBHO Oymer wmesbme 0,6. Kakoe OTKIOHeHWE MOXXKHO TapaHTHPOBaTh C
BepoATHOCTHIO 00,9544 npu Tex e yCIOBUAX 3a/1a4H.

6.1.3 Bonmpochl 11s1 NOATOTOBKH K KOJUIOKBHYMY

Tema «/lunetinasa ancebpa u 6ekmopnas aneeopay

Marpuna. Pasmep (pasmepHocTtb) marpuubl. Ilpsmoyronenas Mmatpuna. KeajgpatHas marpuia.
I'maBHas nmaronans Marpuubl. TpeyrosnbHasmarpuua. /[maronanpHas Marpuua. EnuHM4YHas maTpuna.
HyneBas wMarpuna. TpaHcoHMpOBaHHas MaTpulla WIM TpPaHCIOHUPOBaHUE MaTpulbl.CloXeHHE
(BbIuMTaHKE) MATpPHIl U ero cBoicTBa. CorjacoBaHHbIC MATPHIbI. YMHOXEeHUE Mmarpuil. OnpeaeneHue
pa3MEpHOCTH MaTpULbl, MIOJIy4aeMOl B pe3yibTare NpOU3BEAECHMs IBYX Marpul. [lepecTtaHoBouHble
Matpuubl. Cummerpuyeckas marpuua. [IpotuBomnonoxuble MaTpulsl. Bo3Benenue MaTpulibl B CTENIEHb

Omnpenenurens MaTpulibl. CBOMCTBA onpeaenuTess (0cOOEHHO Te, KOI/ia ONpeIesITeNb PABEH HYIIIO
u MeHseT 3Hak). [IpaBuiO BBIUKCIEHMSI ONpENENUTENs] BTOporo mnopsaka. IIpaBuiia BelUMCIEHUS
OIIpeNleNIUTeINIs TpeThero nopsiika. IIpaBuiia BHIYHMCICHUS ONpPENENUTeNs YeTBEPTOro U Oosiee BBICOKHX
MOPSIAKOB. BelunciieHne ompenenuTens TPEYroJbHOW WIM JHArOHAIBHOW MaTpHLbl. BeIpoxkaeHHas
matpuna.HeBelpoxkaennas wmarpuna. Ilonarue wmuHOp. Asrebpanueckoe jomnonHeHue. CorozHas
(npucoenunenHas) Marpuna. O6parHas MaTpula. Y CJIOBHE CYIIECTBOBaHUE OOPATHON MAaTPHUIIBL.

DrneMeHTapHble MpeoOpa3oBaHUs MaTpull. OKBUBAJIEHTHbIE MaTpullpl. CucremMa JHMHEHHBIX
ypaBHeHHH. PemieHne cucTembl JIMHEHWHBIX ypaBHEHHM. MaTpuma CUCTEMBl JIMHEWHBIX YpPaBHEHMM.
Pacimmpennas matpuia cuctemsl JMHEHHBIX ypaBHeHMU. Panr matpuusl. Teopema Kpamepa. Ilpasuio
Kpamepa pemenuss cUCTEMBl JIMHEHHBIX YPaBHEHHH. YCIIOBHE CYIIECTBOBAHMS PEUICHUS CHCTEMBI
JMHEWHBIX ypaBHEeHUH. ba3ucHble U cBOOOAHbIE TEPEMEHHBIE.

[Tonsitue BexTopa. Koopaunarsl BekTopa. [mmuHa (Momyns) BekTopa. Hampapmistomire KOCHHYCHI
BEKTOpa, MX CBOMCTBO. KosumHeapHble BEKTODPBI(ONPENEICHUE, KaK OMNPENENINUTh). PaBHbIE BEKTOpPBI.
Kommianapuele BekTOphl (OmpefenieHue, Kak oIpeneianTs). [lepneHnukymnspHble (OpTOroHajlbHbBIE)
BEKTOpHl (OmpezeseHne, Kak ONpeAeiHuTh). Yros Mexay Bekropamu. Cymma BeKTOpoB (MpaBuiia
TpeyrojbHUKa M MapajjielorpaMma, d4epe3 KOOpPAMHATHI BekTopa). PasHocTh BekTOpoB (mpaBuia
TpPEeyrojibHUKa M MapajiesiorpaMMa, 4yepe3 KOOpAMHATBHI BEKTOpa). YMHOKEHHE BEKTOpa Ha YHCIO
(onpenenenue, ¢GopMmyna depe3 koopauHatel). IloHatne opta. OpTHl |, j, k OCEH NPAMOYTONBHOM

cucreMbl KoopAuHaT. CKaasipHOE NPOU3BEICHHE BEKTOPOB (ompeienenue u Gopmysa yepe3 KOOpIuHAThI
BEKTOpa), ero cBoiicTBa. DU3NYECKHI CMBICI CKAJIIPHOTO MPOU3BENCHHUS BeKTOpoB.CKalsipHOE

IIPOU3BEICHNE BEKTOPOB |] (i, k mm j, k). BekTopHOe TpoOM3BeIEHHE BEKTOPOB (ONpENEICHHE W
dbopmyna depe3 KOOpPAMHATHI BEKTOpa), €ro CcBOWCTBA. ['eoMeTpuyeckuid W (U3HUYECKUN CMBICIT
BEKTOPHOTO TIPOM3BEICHHS BEKTOPOB. BEKTOPHOE IPOM3BEICHHE BEKTOPOB |, ] (i, kK nmm ] k u T.JA.).
CMmemanHoe mIpou3Be/ieHHE BEKTOpOB (ompeneneHue, Gopmyna yepe3 koopauHatel). [IpaBast (ieBas)
TpOiika BEKTOPOB (ONpEJIENIeHHe, KaK ONpeaenuTh). CMENaHHOE TPOU3BENEHUE BEKTOPOB i, j, K.

I'eomeTpruueckne TPUITOKEHHUS BEKTOPHOW anreOpa (BBIUMCICHHE IUIOMIAAU TPEYroJbHUKA W
napauiesiorpaMma, oobeMa MupaMu/Ibl ¥ Mapauiesienuea MeToI0M KOOP/IHHAT).

Tema «/[ughghepenyuanvroe ucyucnernue yHKyuii 0OHOU NEPeMeHHOU»

Onpenenenre npou3BOAHON. ['eomeTpuyeckuil CMbICT NPOU3BOJHONM. MeXaHWUYECKUH CMBICI
npousBoaHOU. [loHsTHE KOHEUHOW WM OECKOHEYHOH MpOU3BOMHON B Touke. uddepeHunpyeMocTb
¢byakuum B Touke. HeoOxomammoe u goctarodHoe ycioBue auddepeHImpyeMocTd (yHKIIUH B TOYKE
(Teopema). CBsi3p MEXIy HENpepbIBHOCTBIO M aupdepeHuupyeMoctbio ¢yHkuuu (Teopema). Touka



BO3Bpara. YrioBas Touka. Juddepenmupyemocts (GyHkiuu Ha uHTepBane. JuddepeHmpyemMocTsb
¢Gyukuun Ha orpeske. I'mankas munusd. Ipasuna qmuddepenuuposanus. Jlokasars, uto (f +g)'=f'+g’.

'

Jlokasats, uto (f-g)'=f'-g+ f-g’. Jlokasars, 4To (fj _f"9-1-9" npu g = g(x) 0. Hokasars,
g 9°

4ro (c- f)' =c- f’, Tae ¢ = const. IIpousBoaneie BeicHMX noOpsakoB. [IponsBomnas BTOporo mopsika

(BTOopas mpousBoaHas). [IpousBomnas n-ro mopsinka. [IpowsBomHas cloXHOW (QyHKIHH (Teopema).

IponssoaHas oOpaTHO# (yHkuuu(Teopema). Tabmua NpoM3BOAHBIX: J0Ka3aTk, 4To (C) =0, eciu C-

TIOCTOSHHAS; (x”)' =nx""; (ex)' =e%; (ax)' =a*lna, a>0, a=1; (In x) :l;
X

! 1 . - ! . 4 - . 2 1 . U 1 .

I = 0, 1; (sInX) =cosx; (cosx) =-sinx, = »(ctgx) =— ;
(log, x) na a>0, azl (sinx) (cosx) (tgx) 7 (ctgx) 7y

(arcsinx) = L. (arccosx) = . (arctgx) = LI (arcctgx) =— L
V1-x2 V1-x2 1+ x° 1+x2

Jlorapudmuueckoe muddepennupoanne. AuddepenunpoBanne GyHKIui, 3a1aHHBIX TapaMEeTPHUECKU
(treopema). [duddepennupoBanue HesBHbIX QyHkumid. uddepenuuan dynkuuu. uddepennuan
HE3aBUCHMOHN mepeMeHHOU. [eomerpuueckuii cmbicn auddepennnana ¢ynkuuu. VHBapHaHTHOCTH
¢dopmel iepBoro nuddepentmana. [Ipumenenne quddeperHnrana K mpuOIMKESHHBIM BEIUACICHHSIM.
Teopema depma, ee reomerpuueckuii cMbici. Teopema 0 KOpHIX Ipou3BogHON (Teopema Poss),
ee reoOMeTpUYecKHii cMbIci. Teopema 00 OTHOIIEHWH TpupamieHuid AByX (yHKimii (Teopema Kormm).
@®opmyna Komm. dopmyna o600meHHONH (GopMynoil KOHEUHbIX NpuparieHuil. dopmysa KOHEUHBIX
npupamienuii (Teopema Jlarpanxka). ®@opMyna KoHeuHbIX mnpupaiieHuil. Popmyna Jlarpanxka, ee
reomMeTpuueckuii cmbici. Teopembl 0 cpeaHux 3HadyeHusx. [IpaBuno JlomuTans packpbITus

HEOIIPCACICHHOCTD THIIA {0

0

{00} Jlpumenenue npasuna Jlonurans sl pacKpbITHsS HEONPENEIECHHOCTEN TUIA {O-oo}. IIpumenenne
o0

} . HpaBI/IJ'IO Jlonuransa PaCKpbITUA HCOIPCACIICHHOCTD THIIA

IpaBUjia Jlonuransa nis PACKPBITHA HCOHpeHeHeHHOCTCﬁ THIIA {OO—OO} HGO6XOJII/IMOC n JOCTAaTOYHOC

ycioBusi Bo3pacTaHusi (yObiBaHus) ¢yHkuui. Touka MakcumyM ¢(yHkumu. Touka MHMHMMYyMa
¢ynkunn.Makcumym GyHKIMH. MuHUMYM GyHKOUH. OKCTpeMyMbl GyHKuui. [nmaakuii skctpemym
¢ysakuu. Octpelil sxcTpeMym. HeoOxonumoe ycioBue skcTpeMyma. HeoOxoaumoe ycinoBue riajikoro
skcTpemyMa. Kputnyeckue touku ¢QyHkuun. HeoOxoaumoe ycnoBue »3KcTpemyma  (YHKIHH.
JoctaTouHoe ycioBue dKcTpeMyMa. JloCcTaTOYHOE YCIOBHE SKCTPEMyMa Ha OCHOBE IE€pBOM
MIPOU3BOJAHON. [loCTaTOYHOE YyCIIOBHE JKCTpEMyMa, Ha OCHOBE BTOPOM IpOU3BOAHOW. JlocTaroyHoe
yCIlIOBUE BBINMYKJIOCTU Tpaduka pynkuuu. Touku nepernda rpaduxa QyHKIHUH.

Tema «/Jugpghepenyuposanue pynkyuli HeCKOILKUX NEPEMEHHBIX Y
[Tonste ¢QyHKUMKM HECKONBKHUX MepeMeHHbIX. OO0nacTh omnpeneneHus (QYHKIUH HECKOIbKUX
nepeMeHHbIX. Jlunum ypoBHs. IloBepxHocTH ypoBHsS. IlonHoe mnpupaiieHre (QYHKIUHM HECKOJIBKHX
MIEpEeMEHHBIXB Touke. YacTHOe npupaiieHue pyHKIMM HECKOJIBKUX MEPEMEHHBIX 10 MEPEMEHHON TOYKE.
Huddepenuman mneporo mnopsiaka ¢yHkuuu. [lpenen  (QYHKIMM — HECKOJNBKHUX — HEPEMEHHBIX.
HenpeprpiBHOCTP (PYHKIIMM HECKOJBKHUX IEPEMEHHBIXB Touyke. YacTHble MpoU3BOJHBIE (YHKIUU
HECKOJIbKUX nepeMeHHbIX. [TomHblil nuddepennman GyHKIMN HECKONIBKUX MepeMeHHbIX. Heobxommumoe
ycioBue skcTpeMyMa nuddepeHuupyemMoil GyHKIMM HECKOIBKHX MepeMeHHbIX. JIoKalbHbIE MUHUMYM
(YHKIMM HECKONBKMX INEPEMEHHBIX B Touke. KacarenpHas IIockocTe K IOBEpXHOCTH z = f(X,y) B
TOYKE IJIaAKoro skcrpemyma. Hopmane kx mosepxHocTH z = f(X,y). I'pamuenT QyHKIMH HECKOIBKUX
IEPEMEHHBIX, €ro reoMmeTpuueckuil cmbicia. IlpousBonHas QyHkuuM z = f(X,y)I0 HaIpaBIECHUIO
oz

BeKTopa| , €e MpHMEHEeHHe K uccienoBaHuio GyHkiun. dopMyna JUisi BHIYMCICHUS MPOU3BOAHON ——
OX



Gyskumn z = f (x,y), HesIBHO 3agaHHON ypaBHeHHMEM F(X,y,z)=0. ®opMyna moaHOW NPOM3BOIHOM

s GyHKIMH ABYX nepeMeHHbIX. Teopema IllBapua. JloctaToyHoe ycioBHE SKCTpeMyMa (YHKIUH
HECKOJIbKUX TEePEeMCHHBIX. YCJIOBHE MakcuMyma (MUHHMyMa) (DYHKIIMA HECKOJBKUX IEePEMCHHBIXB
CTallMOHApHOM Touke. Touka MakcuMyma (MuHUMYMa) ansi GyHKiuH. [loBepxHOCTH BTOpPOro mopsiaka
(orHOMIONIOCTHOI TUMEpPOOIOU, TBYIOIOCTHOW TUIEPOOIOU I, FILTHIICOU I, HILTHIITHYSCKHN Mapabosion],
rUNepoOIuYecKiii  mapabojou]l,  SUIMNOTHYECKUM  IWIMHAP,  TUNEepOONMYECKUH  LUIUHJAP,
napaboNMYecKuil IMWIMHIP, KOHUYECKHE IMOBEPXHOCTH), WX ypaBHEHUS. MeToj MOCTpOCHHUS
MTOBEPXHOCTEN BTOPOTO MOPSIJIKA.

6.2. OueHounble cpeacTBa A KOHTPosi CPC u npoBeieHNst IPOMEKYTOYHOI aTTecTallMu

6.2.1. [IpuMepHbIii NepeyeHb BONPOCOB:
1. Matpulbl: OCHOBHBIE MOHATHA U onpeeneHus. JInneiiHble onepanyuy Hajl MaTpULlaMH, YMHOKEHHE
MaTpull ¥ UX CBOWCTBA. TpaHCIIOHUPOBAHUE MATPHIL.
2. Onpenenurenb MaTpullbl. Berarcienue 1 cBoiCTBa onpeenuTenei.
3. Cucrema JIMHEHHBIX anreOpanyecKux ypaBHEHUH. Pemenne cucteMpl ypaBHEHUH B MaTpUYHON (opMme.
IIpaBuio Kpamepa penieHust CUCTEMBI JIMHEHHBIX YPABHEHUM.
4. Meton 'aycca perieHus CucTeMbl TMHEHMHBIX YPaBHEHUH.
5. BexTopsl: 0cHOBHbIE OHATHSA. JIMHEHHbIE onepaluy HaJl BEKTOPaMHU, UX CBOMCTBA.
6. JIuneitnass koMOWHAIMA BEKTOPOB, JTMHEHHAs 3aBHCUMOCTh U HE3aBHCUMOCTh BEKTOPOB. ba3uc,
pasiioxeHue BeKTopa o 6a3ucHbIM BekTopaM. [Ipoekius BekTopa Ha ocb. OCHOBHBIE TEOPEMBI O
npoekiusax. OpToHOpMHUPOBaHHBIH O0a3uc. KoopauHaThl BEKTOpa B IEKaPTOBOM MPSIMOYTOJIBHOM CHCTEME
KOOpJUHAT.
7. CxansgpHoe, BEKTOPHOE M CMEUIaHHOE IIPOU3BEICHUS BEKTOPOB, X CBOMCTBA.
8. IlnockocTh. Buasl ypaBHeHHH TIIOCKOCTH. PaccTOsHUE OT TOUKHU A0 MIIOCKOCTH. Y CIIOBUS
MapajuIeIbHOCTU U NEPIIEHANKYISIPHOCTH ABYX INIOCKOCTEH. YTOJI MEXKAY TIOCKOCTSIMH.
9. Ilpsimas B mpocTpaHcTBe. Bupl ypaBHeHUH NpsMOi B MPOCTPAHCTBE. Y CIOBUS MapajuIeIbHOCTH U
MEPIEeHIUKYJIIPHOCTH MPSIMBIX B POCTPAHCTBE. YTOJ MEXKY MPSIMBIMU B TPOCTPAHCTBE.
10. YcnoBust napasieNbHOCTH M MEPIEHANKYIIPHOCTH NMPSIMOM U IJIOCKOCTH B MPOCTPAHCTBE. YTOI
MEXy NMPSMOUN U IIIIOCKOCTBIO.
11. AGcomtoTHas BenrurHa (MOYJb) IEHCTBUTENILHOTO YKCTa U e CBoiicTBa. DYyHKIIUS, e
orpezeneHue, crnocoos! 3aganusi. OCHOBHBIE 311€MEeHTapHble (QYHKIIUU U UX TpapuKU.
12. TIpenen nocnenoBatenbHocTu. [Ipenen pynkuuu. CoiictBa npeaenos. [1epBolii u BTOpOit
3aMeyaTelIbHbIE NPEAEIbl U CIE/ICTBUS.
13. CpaBHeHue 0eCKOHEUHO MalbIX BelU4rnH. OCHOBHBIE TEOPEMbI 00 SKBUBAJICHTHBIX OECKOHEYHO
MaJbIX BeTMYMHAX.
14. Onpenenenue HeNPEPHIBHOCTH (DYHKIIMU B TOUKE, Ha oTpe3ke. Kiaccudukanus Touek pa3poiBa.
Teopems! Komu u Beiiepmitpacca. CBoiicTBa HEPEPHIBHBIX (QYHKIUH.
15. Onpenenenne Npou3BOIHOMN, ee reomeTprueckuii cMbici. [IpaBuna nuddepeHpoBaHus.
[Ipou3BoiHbIE 371EMEHTAPHBIX (PYHKIIHIA.
16. Iuddepenmpyemocts GpyHkunu B Touke. CBA3b HEMPEPHIBHOCTH U AU epeHnnpyeMocT QyHKITUH
B TOUKE.
17. TIpon3BoAHbIE CIOXKHBIX U 00paTHBIX (GyHKINH. OOpaTHBIE TPUTOHOMETPHUECKUE PYHKIUU U UX
MIPOU3BOJIHBIE.
18. ®yHKuMH, 3a1aHHBIC HESBHO U TapaMEeTPUUECKH, UX TU(PepeHIIpOBaHNUE.
19. uddepenuman pynkuuu, ero ceoiicta. [Iponssoansie u nuddepeHipanbl BHICIINX TOPSAIKOB.
20. Teopema ®@epma. Teopema Posisa u ee reomerpudeckuii cMmbici. Teopema Komu. Teopema Jlarpanska
U ee reomeTpuueckas uHrepnperanus. [Ipasuo Jlonutans uist BBIYUCIEHUS NPEIENoB GyHKIUN
21. UccnenoBanue (pyHKIMI ¢ TOMOIIBIO TPOU3BOAHBIX. Y CJIOBUS MOHOTOHHOCTH (DYHKITHH.
Heo6xoanmMoe u nocratoyHoe ycioBus skcTpemyma. MccnenoBanue GyHKIMY Ha BBITYKIOCTh, TOUKH
nepernda. ACUMITOTHI KPUBBIX.



22. TlepBooOpa3znas. HeonpenenéHuplii HHTErpall, €ro CBOMCTBA. Tabnuiia HHTErpaioB.

23. 3ameHa MepeMeHHO B HEOoIpeesiecHHOM HHTerpaie. @opmysa HHTETPUPOBAHUS TIO YACTSIM.

24. PaznoxxeHue paunoHanbHOM QyHKIMM Ha npocTeiimue 1poou. HTerpupoBaHue pannoHaIbHbIX
npo6eil. MHTerpupoBanue TpPUrOHOMETPUYECKUX U UPPALMOHATIBHBIX BBIPAXKEHUH.

25. OmnpeienieHHBIN UHTETPaJ, €ro CBOMCTBA. MIHTErpal ¢ mepeMeHHbIM BEpXHUM IpezesioM. Teopema
Bbappoy. ®opmyna Herorona—Jlelibauna.

26. VlnTerpupoBanue 1o yacTaM. 3aMeHa IepeMEHHOMN B OIIPEIeIEHHOM HHTerpale.

27. IlpunoxxeHus ONpeeIeHHOT0 HHTETpaia K BEIYMCICHUIO IUIOMIA/IeH, [UIMH IyT, 00hEMOB Tell B
IIPSIMOYTOJIBHBIX U MOJIIPHBIX KOOPAMHATAX.

28. lucddepennmanbHbie ypaBHEHHS 1-TO MOpsAKa: OCHOBHBIC TOHATHS. 3anada Koy, cynecTBoBaHue
U eIMHCTBEHHOCTh €€ peleHus. Buabl nuddepeHnuanbHbix ypaBHEHUH 1-ro nopsiika 1 METOIbl UX
HUHTErpUPOBAHUS.

29. JluddepennunanbHuble ypaBHEHHsI 2-TO MOPSAKA, JOMYCKAIOIIME ITOHWKEHUE MTOPSIKA.

30. JIunetinsie onHOpOaHBIE MU epeHITnaNTbHbIC YPAaBHEHHS 2-TO TIOPSIKA C IIOCTOSHHBIMU
kodppuurenTamu. JInHeiHble HeoJHOPOAHbIE TU( G EepeHIMaTbHbIE YPaBHEHUS 2-TO MOPSAIKA C
MOCTOSTHHBIMH KO3 (HUIIMEHTaMH CO CTIIENUAIBHOM MPaBoil yacThio. MeTon mog0oopa 4acTHBIX PEIICHUN.
31. ®yHKIMU HECKOIBKHX NepeMeHHbIX. OCHOBHBIE onpenenenus. [Ipenen u HenpepbIBHOCTb.
I'eomeTpuueckas uHTepripeTanys pyHKUNUN ABYX EPEMEHHBIX.

32. YacTtHble npou3BoHbIe. ['eomeTpuueckas HHTEpIpeTalysl YaCTHBIX MPOU3BOAHBIX (YHKIIHHU ABYX
nepeMeHHbIX. JnddepeHiupoBanne ClI0KHBIX QYHKIUH MHOTHX TIepeMeHHbIX. DYHKINH, 3aaHHbIC
HEesIBHO, UX au(depeHIIpPOBaHHE.

33. [onueiii muddepennnan GpyHKIUN MHOTHX IEPEMEHHBIX, €r0 CBOHCTBA.

34. YacTtHble Ipon3BOHbIE BbIcIINX NopsiakoB. Teopema IlBapua.

35.I1pousBoaHas mo HamnpaBieHuto. [ paguenT. Mx cBoiicTBa. YpaBHEHHE KacaTSIbHON TUIOCKOCTH U
HOPMAaJIM K TIOBEPXHOCTH.

36. [ToBepxHOCTH BTOPOTO MOPS/IKA, UX NpocTeime ypaBHeHus. MccnenoBanue popMbl MOBEPXHOCTEN
METOJOM CEYEHUH.

37. Yncnossie psIbl: OCHOBHBIE MOHATHS U onipeneneHus. [Ipocrelimme cBoiicTBa psaoB. HeoOxommmbrit
IIPU3HAK CXOAUMOCTH pAJa.

38. [TomoxxuTenpHbIE YNCIIOBBIE psbl. [ apMoHnYeckwii psia. [ eomerpudeckas mporpeccust. JlocraTounbie
MPU3HAKHU CXOAMMOCTHU YHCIIOBBIX PAAOB (MPU3HAKU CpaBHEHMs, pu3Hak Jlanambepa, paauKaabHbIN U
MHTerpanbHblil npuzHaku Komm).

39. 3HakonepeMeHHbIe psAbl. AGCONIOTHAS U YCIOBHAs CXOAUMOCTh. CBONCTBA a0COMIOTHO CXOAAIINXCS
psanoB. O6o6mennsie npuzHaku Jamambepa u Komm. 3nakouepenyrommuecs psasl. Teopema JleitoHuma.
40. TTonstue crenenHoro psga. Teopema AGens. Paanyc cXxoaMMOCTH CTENIEHHOTO psja.
JuddepeHurpoBaHrie 1 UHTETPUPOBAHUE CTETIEHHBIX PSIIOB.

41. ®opmynsl Teinopa u Maknopena. Psaapr Teitnopa u Makinopena. [punoxxenus psaoB K
MPUOIMKEHHBIM BBIYMCIIEHUSM

42. JIBOIiHOM MHTETpaj U ero cBOoiCTBa. BrIunciieHne JBOWHOTO HHTETpaia B IPSIMOYTOJIbHBIX
KoopauHaTax. JIBOIHON MHTErpall B MOJISPHBIX KOOPAUHATAX.

43. TpoitHOM MHTETpal 1 ero CBOMCTBA. BbIunciienue TpoiHOro HHTErpaia B IPSIMOYTOJIbHBIX
KoopauHaTax. TpOWHOM MHTErpai B UWIMHAPUYECKUX KOOPIUHATAX.

44. TIpuioskeHust TBOMHOT0 U TPOMHOTO MHTETPAJIOB.

45. DneMeHTbl KOMOMHATOPUKH: OCHOBHBIE MpaBuia U (popMyIbl.

46. TTonsTue o ciydaitHOM 3kcriepuMenTe. [IpocTpaHCTBO 37IeMEHTapHBIX COOBITHH (MCXOJIOB).
CrnyyaitHble coObITHS, UX Kiaccuukanus. Onepannu HaJ COOBITUSIMHU U UX CBOWCTBA.

47. AkcuomaTu4eckoe orpe/esieHre BEpOsSTHOCTH, ee cBoiicTBa. Kiaccuueckoe U reoMeTpruecKoe
OIIpeEIICHUS BEPOSATHOCTH.

48. TeopeMbl O BEPOSITHOCTA CYMMBI U IIPOU3BENICHHS COOBITHH.

49. IToBTOpHBIC HEe3aBUCHMBIE UcTbITanms. Dopmyna beprymn.

50. ®opmyel TOTHOM BeposiTHOCTH 1 baiieca.



51. IlonsiTue o cmydaiiHOW BenudyuHe. THITBI CTydalHBIX BEIMYUH. 3aKOHBI pacipeiesIeHUs BEpOSTHOCTEH

JVCKPETHOM U HEIPEPBIBHOM CIIy4aliHbIX BEJIUYMH.

52. Uncnosele XapaKTCPUCTUKHU CJ'Iy‘IﬂfIHOfI BCJIMYHMHBI (MaTeMaTI/I‘ICCKOC OXXHaaHue, MmoJa, MeJiMaHa,

JHMCIEPCHS, CPETHEE KBAIPATUIECKOE OTKIIOHEHUE), UX CBOWCTBA.

53. Pacnipenenennst OunomuansHoe U [lyaccona, ux cBoicCTBa.

54. PaBHOMEpHBIH, IOKa3aTEJIbHbBIN 1 HOPMaJIbHbIN 3aKOHBI pAaCIpPEEIICHUs, UX CBOMCTBA.
55. MaremaTuieckasi CTaTUCTUKA: OCHOBHBIE MOHATHS. [ eHepaabHas U BHIOOPOYHAsi COBOKYITHOCTH.

O6paboTka BEIOOPKH.

56. CtatucTuyeckoe pacrpeesieHie BBIOOpKU. DMIupudeckas pyHKIUs pacripeecHus.
57. I'padmueckoe n300pakeHHE CTATHCTHYECKOTO paclpeaeICHUsI.
58. HucsoBbIe XapaKTePHUCTUKU CTATUCTUIECKOTO PACTIPEICIICHHS.
59. Koapunment koppemsiiun. KosdduiueHT perpeccum.

60. BeibopodHoe ypaBHEHUE JTMHEHHOU PErPeCcCrH.

6.2.2. [lpuMepHbBIe TEeCTOBBIE 3aIaHUS

Bapmuanr 1
N Bompoc Bapuants! oTBeTa
/11
1 2 3
0 -2 0 1.0
1 Onpenenurens (1 0 -1 paBeH HyIO | 2, -4
' k 4 4 3.4
npu KpaBHOM ... 4.3
3
1 0 O 1. |13
Hansl MmaTpunbt A={3 1 2| wu 10
4 -1 0
2.(3 13 10
) 5 ( )
B=| 2 |. Torma marpunia C=A-B umeer 13
1 3.1
BUT ... 4
4. (13 1 4)
JlaHbBI ABE MIPSAMBIC 1. mapanienpHbBI
y=2x+3 y= 1 X+5 DOtu npsiMbie 2. ICPIICHAMKYIADHEI
3. 2 3. IepeceKaroTCs MO HeMTPSMBIM YTIIOM.
4. B mm. 1,2,3. HET BEepHOTO OTBETA.
JlaHbl MI0CKOCTH 1. neprieHANKYISIPHBI
4 X+y+z=0 u 2x+2y+2z-3=0 2. TapaJuIenTbHbI
' U IIOCKOCTH 3. mepecekaroTcs Mo YIJIoM « # /2
4. B . 1,2,3 HET BEpHOTO OTBETA.
Yucno Touek paspbiBa (GyHKIIUU 1.1
5. ___X+2  paBHO 2.2
(x+3)4(x4—4)2 3.3




4.0
YpZaBHeIz{I/ISe J'II/IHI/IZI/I 2 1. r® = 3cos? - sin? ¢?)
(2 +y?J =3lx? - y?) s nomapmax |, r* =3lcos? p—sin?
KoopauHatax X = ICOS@, VY = rsin )
6. P Py Y :3(c052go—3|n2go
UMEET BUJI 3 i
4. r° =3sin2¢
JlaHbI BEKTOPBI a= Zi—l—]—E, 1. 4i+]+3E
. b=i- ] +3K . Torna muneiinas 2. 4i+ 5] —9k
. KOMOWHAITHS 3a— 2b stux BEKTOPOB 30+ 2] — 4k
papia 4. 3i - 7E
[TpousBomHas GyHKIHH
. 8x° +—=
y=2Xx"+ VX +3 nmeer Bun 1 2\/—
4x +—
2J—
8.
8x +—43
2f
1
X+ =
4. x
3aKOH JABUKEHUS MaT€pUAIbHON TOUKU 1.10
umeer Bua X(t) =4+10t%, roe x(t) - 2.20
9. KOOpPJIMHATA TOYKH B MOMEHT BpEMEHH . 3.14
Torna ckopocth Touku mpu t =1paBHa 4.24
dx 2
Wuterpan paBeH 1. =3/(2-3x)* +c¢;
I 32 -3x 9
2 _1q (2-3x)% +c;
2
10. 1
3. —=3/(2-3x)% +c;
3
4. EE 2-3x+¢C
3
Kakoii Bug nmeer pasznoxenue GpyHKIAN 1 A N B .
21 5 Ha mpocTeiue apodu? (x+D)*  x*+1
(x+1)°(x° +1) A B C
2. + st —=—
1 Xx+1 (x+1)° x°“+1
' Ax+B Cx+D
+ ;
(x+1)?  x*+1
A B Cx+D
+ 5 > .
X+1 (x+1) X +1
-1
dx 37
1. ——;
12. WuTerpan _£1+ > PaBeH 4




2. T,
3. Z;
v
4. -~
2
oz 1. 2cos(5x +2y)
YacrtHas npou3BOIHAS —
oy 2. —2cos(5x+2y)
GyHKIMH Z = Sin (5X + 2y) HAMEET BUJI ... 3. Cos(5x + 2y)
4. (5x+2y)cos(5x +2y)
Onpenenure tun qudepeHnrnaTbHOTo 1. JluddepennuansHoe ypaBHEHHE C
5X+2 pasaeNsIoIUMHUCS IEPEMEHHBIMU
ypaBHEHUS Y'+ =0. 2.0
y 14 . OnroponHoe auddepeHnuaIbHoe

ypaBHEHHUE TIEPBOTO TTOPSIKA;
3. JIuneitHoe muddepeHnuanibHoe
ypaBHEHHUE TIEPBOTO TTOPSIKA;

4. YpaBuenue bepaymu.

[Mopsinox nuddepeHnnarbHOro 1. y"=12(x)
ypaBHEeHUs Y" — y'tgX = COS X MOXKHO
MMOHU3HUTH 3aMEHOMN 2. y"=1z(y)
15.
3.y =2(x)
4. y'=z2(y)
Ecnu 00beM 60YKH, IOTYYESHHON 1 4(r R) , ]
BpAI[CHUEM apa0oIIbl, OMPEIEIIACTCSI - Y(x) = X“+R;
|
2 2
4(r-R 4(r—R
bopmystoii V = 275]( (I )-X2+Rj dx, |2 y(x)= ( ( ) +R) ;
TO BEPXHSIS U HIDKHSISI KDHBBIE CEUCHHSI Ar-R)
00uKkH (cM. pHUCYHOK, pa3mepsl R, r, L 3. y(x)= 12 XTHR
3aJIaHbl) ONpenestoTCsS PyHKIueH )
16. ! Ar-R) ,
R 4. y(xX)=2n X" +R| .
r
L
HeoOxoaumelii mpu3HaK CXOAUMOCTH HE L i n?+3
BBITIOJIHEH IS psijia C LEnzy7
-1
2.
17. nZ:;‘ n®+4
SIS
3.
HZ:;‘ 3n? -2




= n®+3
4 ; n®+1
O61acTb CXOAMMOCTH CTEIIEHHOTO psija 1. [_ 1,]_;_0,9)
n n
;10 (X+1) paBHa 5 (—1,1;0,9)
18.
3. (-010Y)
4. (-0%09)
W3 ypusl, B kKoTOpoit HaxoxsaTcs 10 1 1
OenbIX U 14 4epHBIX MIAPOB, BBIHUMAIOT " 24
Hay/a4dy oJuH 1map. Torjaa BeposiTHOCTb 1
TOT0, YTO ATOT IIap OyAET YEPHBIM, 2. 10
19. paBHa ... 5
3. =
7
4>
12
Ecnu Bce BO3MOKHBIE 3HAUCHUS 1. yBenu4HUTCS B YETHIPE paza
20. JUCKPETHOM CIIydyaliHOM BETUYMHBI X 2. yBelIMYUTCS B JIBa pas3a
YBEJIMYMIINCH B YETHIPE paza, TO ee 3. yBENIMYMUTCS B IIECTHAALIATH Pa3
JIACTIEPCUS 4. HE U3MEHUTCA
Bapuanr 2
15911 Bomnpoc BapuanTts! oTBeTa
1 2 3
2 7 13 1.12
Ompenenurens |0 —2 10| paBeH... 2.-12
0 0 3 3.0
4.33
1.
Jlana cuctema JIMHENHBIX YpaBHEHUI 1.-5
X+ Az =2, 2.5
y-5z=3, 3.0
2. 3x—-y=5. 4.3
Torna cucteMy JIMHEHHBIX YPaBHEHUM
HeNb3s pemuTh MeTooM Kpamepa nipu A
paBHOM
JlaHbI MIIOCKOCTH 1. nepnieHANKYISPHBI
X+y+z=0 u 2x+2y+2z-3=0 2. IapaJuIeITbHBI
3 DTHU MIIOCKOCTH 3. mepeceKaroTCs Mo YIIIOM « # /2
4. B . 1,2,3 HET BEpHOTO OTBETA.
4, HaiiTy yacTHOE OT JeNeHHus — 1. _22_ n




-3-5i

2. ——
2
3 -3-7i
2
4 -3+5i
2
JlaHbI BEKTOpPBI @ = (1;—4;0), % ig
5 | b=(431)uc=a+2b.Torna 3.12
CKaJISIPHOE TIPOU3BEIICHUE c-a paBHO 4.8
Ywucio Touek pa3pbiBa QyHKIIMH 1.1
6. x2 49 2.2
Y=— paBHO 3.0
2" -1 4.0
Tpom3BoaHas GyHKIuH Y = Sin ° X paBHa | 1.COS” X
2.2C0SX
7 3.2sin X
4.Sin 2X
Touxoii MmakcuMyma (yHKIHH 1.8
y =8— X’ + X sByusercs 2.0,5
8. 3.1
4.-0,5
WuTerpupys no yacTsm _[X(X +)Inxdx |1 x(x+1)
9. B KauecTBe U(X) clietyeT B3ATh (DYHKIHIO g n X+1
. X
4. xInx
VKaxuTe, Kakoe U3 CIEeTYIOIIHX 1. d(J f (X)dX): f (X)
PaBEHCTB JJIsl HHTETPUPYEMO QYHKITUH
f (x) , mMetoleit epBooGpasuyro F(x), | 2- dq f (X)dx)= f (x)dx
10. SIBIISICTCS BEPHBIM? 3 0‘ f(x) dX)I —F(x)
4. [d(F) = f()+c
Ecnu k onpeneneHHOMY HHTErpaly & dt
TL NPUMEHUTD " '1[t3 +t°
VX +x “tidt
TI0JICTAHOBKY X = t°, TO OH MpPHUMeT BH] 2. 6_[ t+1
1
11. 3 j, dt
St t?
2.3
6J‘ t dt
1 t+1
12. z=x2-y® [1.87+8-]

I'pagueHT ckansipHOTO MO




B Touke A(1;2) paBeH 2.16-i +12-]
3.12-i+8-j
4,81 +6-]
Pemenunem 3amaun Komm 1. y=x*+x;
'=3x° +1 — 3
13. {y SBIISICTCS (DYHKIIHS 2. y=X+X+5;
y@) =7 3. y=3x"+x;
4, y=3x*+x-1
OO6muM pemenuem nuddepeHnaIbEHOTO 1Y=6¢ sin 2Xx +C, COS 2X + C, Sin X +C, COS X
ypaBHEHHS C TIOCTOSIHHBIMU o . .
y o —— 2.y =(c, +c,x)sin 2x+(c; +C,X) COS 2X + C; Sin X
" | XapaKTepUCTUYECKUMHU KOPHIMH 3 Y= (c, +¢,x)e* +c,e*
k1=k2=2, k3=1 sBisieTcs 2 X
4 Y=Cce”+cye
OOmIMit YIeH IoCIeI0BaTEIbHOCTH a = (-1 2n-1
,—§,§,——, .. UMEET BUJI 1 n®
49 16 2n-1
a, =——
n
15. 2. .
a, = (_1)n 2
3. n
a, = (_1)n+l 2n :1
4. n
Wurepsan (0;2) saBnsercs HHTEPBAJIOM 21 n
CXOIMMOCTH CTEIEHHOTO psjia . ;E(X — 2)
> n(x-3)
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TO OJOJIKHO BBIIIOJHATBCA YCIIOBHUEC!

6.3. OnucaHue nokasarejed u KPUTEPUEB KOHTPOJIA YCIIEBAEMOCTHU, OIIUCAHUEC

IHIKAaJ OIICHUBAaHUA

6.3.1. Kputepuu ouieHOK MPOMeKYTOYHOM aTTecTanuu (3K3aMeH)

Onenka

«2»
(Hey10BJIETBOPUTE/ILHO)

IHoporoBblii ypoBeHb
OCBOEHM

YraybJeHHbIH
YPOBeHb OCBOEHUS

IIpoaBuHyTHII
YPOBeHb OCBOEHUS

«3»
(Y10BJ1€TBOPUTEJIHHO)

«“»
(xopoi1uo)

«5»
(oTJIMYHO)

CTyneHT He 3HaeT
3HAYUTENLHON YacTh
MaTepuana, J0ImycKaeT
CyIIIECTBEHHBIE ONNOKU B

CTyaeHT NOBEpXHOCTHO
3HAeT MaTepuai
OCHOBHBIX Pa3ZIeJiOB U
TeM y4eOHOM
JUCLMILINHEL, OIyCKaeT

CTyZaeHT Xopoulo 3HaeT

MaTepHai, TpaMOTHO U

IO CYIIECTBY U3JIaraer
€ro, JoIycKas

CTyzneHT B IOJTHOM
00BEMeE 3HaeT MaTepual,
TPaMOTHO H 10
CYIIIECTBY U3JIATaeT ero,
HE JI0ITyCKas

HEKOTOPbIE HETOYHOCTH B CYIIECTBEHHBIX
OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE Ha N
BOIIPOC OTBETE Ha BOMPOC. HETOYHOCTEH B OTBETE
Ha BONPOC
He ymeer Haxoautb WNuorna naxoaut YBEpPEHHO HAXOIUT be3ommbo4uno HaXOgUT
pelreHus: OOIBITNHCTBA peuieHus, peuieHus, peuieHus,
MPEAYCMOTPEHHBIX MPEAYCMOTPEHHbBIE NpeayCMOTPEHHbIE MpPEeAyCMOTPEHHBIE
MporpaMMoi 00ydeHus porpaMMoii 00ydeHUs MporpaMMoit 00ydeHus MpOrpamMmoin
3alaHUH 3alaHUN 3alaHuN o0OydeHus 3a1aHui
BonbmmHCTBO IIpenycMoTpenHsle IIpenycmoTpeHHbIe IIpenycmoTpeHHbIe
MPETyCMOTPEHHBIX porpamMMoi 00ydeHus pOTpaMMOit 00yUeHHUS

IporpamMMoOit 00yUeHHUS
3aJlaHUU HE BBIIIOJIHEHO

3a/IaHVSI BBITOTHEHBI
YIOBJIETBOPUTEIHHO

3aJaHus YCIICIIHO
BBITIOJTHCHBI

porpaMMoit 00yueHust
3aJ]aHus YCTICIITHO
BBITIOJTHEHBI

Ilpumepnan wkana oyeHusanus 3HAHUIL 8 mecmosoil popme:

KoanyecTBO NpaBUIbHBIX 0TBETOB, % Ouenka
0-49 HeynosnersopurensHo
50-65 Y 1OBJIETBOPHUTENEHO
66-85 Xopoiiio
86-100 OTin4yHO

7. YYEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHHUE
JNCHUIIVIMHBI

7.1. PekomeHnayeMas aureparypa
7.1.1. OcHoBHast IMTEpPaTYypa

1. Beicmmas marematuka. Tom 1. Jlunelinas anreOpa. Bekropnas anreOpa. AHaiuTHUecKas

reoMeTpust [DnexTpoHHbId pecype]: Yuebnuk/ A.IL [NocromapukoB [ ap.]. — DIEKTPOH. TEKCTOBBIC




nanaeie.  —  CII6.: Cankr-IlerepOyprckuidi ~ TOpPHBI ~ YHUBEPCHUTET, 2015. - 105
c.http://www.bibliocomplectator.ru/book/?id=71687

2. Bpicmmas martematumka. Tom 2. Hauvamo maremarmueckoro ananusa. uddepenumanbHoe
ucuucienue (QpyHKIUH OIHOW TEPEMEHHOM W ero MpHIOKEHUs [DIeKTPOHHBIA pecypc]: YueOHMK/
A.Il. T'ocriogapukoB [u Ap.]. — DaekTpoH. TekcToBbie manHble. — CI10.: CankT-IleTepOyprekuii TOpHBIMA
yuuBepcureT, 2015. — 104 c.http://www.bibliocomplectator.ru/book/?id=71688

3. Beicmas maremaruka. Tom 3. DnemeHTHI BbIciel anreOppl. MHTErpaqbHOE HCYHCICHHE
GYyHKIIMH ~ OAHOM TEpPEeMEHHOM ©  ero MNPWIOKEHUs [DIeKTpOHHBIH  pecypc]:  YueOHUK/
A.II. T'ocriogapukoB [u Ap.]. — DaekTpoH. TekcToBbie AanHble. — CI10.: CaHkT-IleTepOyprekuii TOpHBIMA
yuuBepcureT, 2015. — 102 c.http://www.bibliocomplectator.ru/book/?id=71689

4. Beicmas matematuka. Tom 4. Jubddepenuuansubie ypaBHeHUs. Psgwl. Psager @ypee u
npeoOpazoBanue Dypwe. [JuddepeHnmanbHoe ¥ WHTETpAIbHOE HUCYHCICHUE (DYHKIMNA HECKOIbKUX
nepeMeHHbIX. Teopus mous [DnekTpoHHbii pecypc]: Yueouuk/ A.Il. ['ocogapukos [u ap.]. — DaEKTpOH.
tekctoBele ganHbie. — CII6.: Cankr-lIlerepOyprckuii ropubiii  yHuBepcuter, 2015. — 213
c.http://www.bibliocomplectator.ru/book/?id=71690

5. Beiciiast matemaruka. Tom 5. Teopust BepositHocTell. OCHOBBI MaT€MaTUYECKOM CTATHCTUKH.
Teopust ¢yHKIUN KOMIUIEKCHOTO mepeMeHHoro. OmnepairoHHOe HCUMCIeHHUe [DIEeKTPOHHBIN pecypc]:
VYueonux/ A.Il. 'ocionapukoB [u ap.]. — DnekTpoH. TekcroBble nanuble. — CI16.: Cankr-IletepOyprekuit
ropubiii yauBepcutet, 2015. — 207 c.http://www.bibliocomplectator.ru/book/?id=71691

6. Beiciias matematuka. Tom 6. Crienmanbhble QyHKIMU. OCHOBHBIE 33Ja4d MaTEMaTHYECKON
¢u3uku. OCHOBBI TMHEHHOTO IPOrpaMMUPOBaHUs [ DNEKTPOHHBIN pecypc|: YueOHuK/
A.IL. T'octiogapukos [u z1p.]. — DnekTpoH. TekcroBbie nannblie. — CI16.: Cankr-IleTepOyprekuii ropHbIit
yuuBepcureT, 2015. — 122 c.http://www.bibliocomplectator.ru/book/?id=71692

7. Bpicmas matemaruka: yueOnmk / B.C. Ilunaue. — M.: MH®PA-M, 2018. — 479
c.http://znanium.com/catalog/product/851522

8. Kparkuii kypc ananutuueckoit reometpun: YueOnuk/ Epumosn H. B., 14-e u3n., ucnpas. — M.:
OU3SMATIINT, 2014. — 240 c.http://znanium.com/catalog/product/537806

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

10. CoopHHEK 3a/1a4 110 Kypcy MareMatudeckoro 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. PykoBOJCTBO K PEIIECHHUIO 3a7ay [0 TEOPHUH BEPOSATHOCTEH M MAaTEMAaTHUYECKOM CTaTUCTUKE /
I'mypman B.E. — M.: UsparensctBo [Opaiit, 2015. — 479 c.https://urait.ru/book/rukovodstvo-k-
resheniyu-zadach-po-teorii-veroyatnostey-i-matematicheskoy-statistike-387430

7.1.2. JlonoaHUTEILHAS JIUTEPATYpPa

1. HemupoBuy, Bb.II. COopHMK 3amady H yHpaXHEHUH MO MaTeMaTHYECKOMY aHaJIHu3y
[DnexTpoHHbI pecypc]: yuebnoe mocooue / B.I1. JdemunoBuu. — DnektpoH. naH. — Cankrt-IlerepOypr:
Jlannp, 2018. — 624 c.

2. Knerenuk, /[.B. COopHHK 3ama4 1O aHAIUTUYECKOW TE€OMETpPHHU [DIIEKTPOHHBIN pecypc]:
yuebHoe mocobue / J[.B. Knerenuk ; Iloxg pen. H.B. Edumosa. — Dnexrpon. nan. — Caukr-IletepOypr:
Jlann, 2018. — 224 c.

3. ®uxrtenronsl, ["M. OcHOBBl MaTemarnueckoro aHanmusza. B 2-x Tr. Tom 1 [DnexTpoHHBIH
pecypc]: yaeOnuk / I'.M. ®uxrtenronpil. — InektpoH. naH. — Cankr-IlerepOypr: Jlans, 2015. — 448 c.

4. ®uxrenronsl, ['M. OcHOBBI MareMaTH4eckoro aHaiusa. B 2-x TT. ToM 2-ii [DneKTpOHHBIN
pecypc]: yaeonuk / I'.M. ®uxrtenronsil. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2008. — 464 c.

5. CeemaukoB, A.A. COOpHHK 3a7a4 MO TEOPHM BEPOSTHOCTEH, MaTEMAaTUYECKON CTATUCTHKE M
TEOPHUH CIydalHbIX (yHKIUH [DIeKTpOoHHBIN pecypc]| : yueOHoe mocodue / A.A. CBEIIHUKOB ; MO PEI.
CeemrnukoBa A.A.. — DnektpoH. gaH. — Cankr-IlerepOypr: Jlanb, 2013. — 448 c.


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

6. Marematuueckuii mnpaktukyMm. Yacte 1. JluneitHas anrebpa. Bekrtopnas anreGpa.
AHnanutHueckas reomeTpus. YueOHo-meToaudeckoe nmocoome / A.Il. T'ocnmomapuxos, O.E. Kapnyxuna,
M.A. Kepeiiuyk, B.A.Cemenos, T.C. O6pydeBa. HarmoHaibHbIE MUHEpaIbHO-CHIPHEBON YHHBEPCUTET
«["opnbiity. — CII6, 2013. — 102 c.

7. Maremaruueckuii  npaktukym. Yacte 2. Hawano  maTeMaTM4ecKOro — aHajiM3a.
HuddepenunanbHoe ucUUCIeHHE (QYHKIMUW OJHOW TEPEeMEHHOW M €ro MPHIOKEHUs: Y4eOHO-
Meroandeckoe mocoome / A.Il. T'ocmomapukoB, M.A. 3amenun, B.B. Tapa6an, T.C. OO6pyuesa.
HanmonansHelii MHHEpaTbHO-CHIPbeBOH yHUBepcUTET «I opHbIity. — CI16, 2014. — 114 c.

8. Marematuueckuii npaktukyM. Yactb 3. Heompenenenubii uHTerpai. OnpeaeieHHbIN
uHTerpai. Juddepenunanbaoe ucurcieHne GyHKIMA HECKOIBKUX MEPEMEHHBIX. YUeOHO-METOANIECKOE
nocobue / A.Il. I'ocmomapukoB, M.A. 3anenun, B.A. Cemenon, C.E. MancypoBa. HarmonaabHbIi
MUHEpaIbHO-ChIpheBON yHUBepcuTeT «l opublity. — CI16, 2014. — 162 c.

9. MaremaTtudeckuii mpakTukyM. Yacte 4. Jluddepennnansubie ypaBHeHus. Psaabl. Psanpr Oypee.
WuTerpanpHoe ncuncienue QyHKIMA HECKOJIIBKUX MEPEMEHHBIX. Y4eOHO-MeToamueckoe mocooue / A.IL
l'ocnonapukos, T.P. Axuypun, C.E. Mancyposa, T.C. OOpyueBa, A.A. SxopneBa. HanumonanbHbIii
MUHEpPaAJIbHO-ChIpbeBOM yHUBEpCUTET «l opHbIit». — CII0, 2014. — 152 c.

10. Marematuueckuid npaktukym. Yacte 5. Teopuss BeposATHOCTE! U OCHOBBI MAaT€MaTHYECKOU
cratucTUKU. Teopust (PyHKIUH KOMILIEKCHOM mnepeMeHHOH. OnepalroHHOE HMCUYUCIEHHE. DJIEMEHTHI
Teopuu mosst: YueoHo-meroauueckoe nocooue / A.Il. I'ocnogapukos, B.B. UBakun, U.A. Jle6enes, C.E.
MancypoBa, A.A. SkoBneBa. HanmoHanmeHbI MUHEpAIbHO-ChIpheBOl yHHUBepcHTET «I opHbliiy. — CIIO,
2014. - 187 c.

11. ®wmnmo A.®. Coopuuk 3aga4 o auddepennnanbHeM ypaBHeHussM. — M.: Hayka, 1992.

12. Onbcronsu JI.O. Auddepenunansasie ypasaeHus. — M.: Hayka, 2006.

13. anko ILE. u np. Briciiass MatemaTka B yNpaKHEHHSIX W 3aqadax. YdeOHOe rmocodue Juis
cryneHtoB BY3os, B 2-x 4. — M.: 2016

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

15. Bentuens E.C., OBuapoB A.A. Teopus BEpOsATHOCTEN U €€ UHKEHEPHbIE MPWIOKEHNA. — M.:
Knopyc, 2018. — 480 c.

16. Bentuens E.C., OpuapoB A.A. Teopus ciay4dailHBIX IpPOLIECCOB M €€ HWHKCHEPHBIC
npunoxenus. — M.: Kunopyc, 2018. — 448 c.

17. KommskoB H.C. VYpaBHeHHs B 4YacTHBIX TPOMU3BOJHBIX MaTeMaTHuecKol ¢uszuku /
H.C.Kouutsakos, 3.b.I'munep, M.M.Cmupnos. - M.: Beicmas mkona, 1970.— 712c.

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

19. Cmupnos B.U. Kypc Breiciieit matemaruku ( Tt 1,2,3( 4.1 u 2 )). — CII6: BXB-Ilerepoypr.:
2008.

11. Byrpos C.., Hukonbckuit C.M.Bsicmas maremaruka, T.1.1-3. — M.:JIpoda,2005,2007, 2009.

7.1.3. YueOHO-MeTOAHUYECKOE OOeciedeHne

1. IHabaea M.b. Marematuka. DJeMeHTHl JHMHEWHOTO MpPOrpaMMHpOBaHUs. — [ OpHBII
yHuBepcurer, 2015.

2. MancypoBa C.E. IlpumeHeHue MaTemaTHueckoro nakera Maple k pemieHUro ypaBHEHH
MaTemMaTuueckoi ¢pusuku. — 'opHblil yauBepcuteTt, 2015.

3. SxosneBa A.A. JluneiiHas anreOpa. MaTemaTtuueckue MOJAEIM B 3KOHOMHKE. — [ OpHBII
yHuBepcurer, 2015.

4. EpynoBa 1.b. Mertonbl MmatemaTtudeckoit pusuku. — ['opHbIil yauBepcurer, 2015.

5. Ugakun B.B., JlebeneB 1.A. Ompenenennplii uHTerpay. HecranmapTHbie 3amaym.
Metoanyeckue ykazaHHs Ul CaMOCTOSTeNIbHOU paboThl. — ['opHbIif yHuBepcureT, 2016.

6. Bakun B.B., JIebenes N.A. OnpeneneHHbI HHTETPAT U MPUKIAIHBIC 3a0a9i. MeToInuecKue
yKa3aHHs I CaMOCTOSATENIbHOM paboThl. — ['opHbIif yHuBepcureT, 2016.

7. IllabaeBa M.B. DneMeHTBl MaTeMaTHYECKOW CTAaTHUCTHUKUA. METONWYECKHE YKa3aHUs IS
caMoCTOsITeNIbHON paboThl. - ['opHBIii yHUBepcuteT, 2016.



8. T'onuwap JL.U., Ckenko O.A. Marematuka. [IpuMeHeHre ONEpAMOHHOIO WCYUCIEHUS IJIs
pelIeHns 3a/1a4 TEOpUU aBTOMATUYECKOr0 YIpaBiieHus. - ['opHblil yHuBepcutet, 2017.

9. MancypoBa C.E. Meronpl matemaTudeckod ¢usuku. 3amada Jlupuxie s kKpyra u
IPsIMOYTOJIbHMKA. - 'opHbIil yHUBepcurer, 2017.

10. T'onuap JIL.H., Ckenko O.A. Maremaruka. [lpuknagneie 3amauu. - ['OpHBIA yHUBEpPCHUTET,
2018.

11. ITa6aeBa M.b. [duddepennunanpras reomMeTpusi KpUBbIX. MaTeMaTHUeCKHil MPAKTUKYM. -
I'opuslii yHusepcurert, 2018.

12 bakeeBa JI.B., Jlebemes MW.A., IllabaeBa M.b. Marematuka. Jluneiinas anreOpa.
Ananutnueckas reomeTpus. - 'opHblil yausepcutet, 2019.

13. UBakun B.B., Jle6eneB N.A. Marematuka. J{uddepernuanbHoe 1 HHTETpaIbHOE HCUYUCITICHUE
(GyHKIMN HECKOJIBKHUX MIEPEeMEHHBIX. - 'opHbIi yHUBepcuTeT, 2019.

14. T'onuap JL.U., JlebeneB U.A., Makcumenko M.B. Maremartuka. [Ipenensi. I[Ipon3BogHas. -
I'opusiit yausepcurer, 2019.

15. Jlebenes W.A., Ilacryxoa E.B., Makcumenko M.B. Maremaruka. Psgel. Teopus
BeposATHOCTEN. - ['opHbIi yHUBepcuTeT, 2019.

16. bakeera JI.B., IlactyxoBa E.B. Maremaruka. Die€MEHTbl MaTE€MaTUYECKOW CTATUCTHUKHU.
Koppensumonno-perpeccuonHsblii ananus. - ['opHbiii yausepcutet, 2019.

17. MancypoBa C.E. Metonsl matematuueckoil ¢usuku. duddepeHunanbHbie ypaBHEHHs B
YaCTHBIX MIPOU3BOJHBIX. - ['opHbIN yHUBepcurert, 2019.

18. MancypoBa C.E. JlonosHuTenbHbIE TJ1aBbl MaTeMaTUKH. lIpumeHeHume MaremMaTH4ecKux
METOJIOB K 3aJjauaM JIEKTPOTEXHUKHU. - [ opHbIi yHUBEepcuTeT, 2019.

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

MOMCKOBbIE CHCTEMBbI

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

2.  Koncynbrantllntoc:  copaBOYHO-IOMCKOBask  cucTeMa  [DNEKTPOHHBIA  pecypc]. -
http://www.consultant.ru

3. MHdopManmoHHO-U31aTeNbCKUNA IIEHTP MO TEOJIOTUM W HEIPONOJIb30BaHUI0 MUHHUCTEPCTBA
MPUPOAHBIX pecypcoB u skonorun Poccuiickoir @Penpepanuun - OO0 "TEOMHO®OPMMAPK":
http://www.geoinform.ru

4. UndopmanroHHo-aHaNUTHUECKUH 1IeHTp «MuHepam»: http://www.mineral.ru

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

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

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

8. Hayunas snexktponnas ouonmoreka «eLIBRARY»: https://elibrary.ru

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

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

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

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

13. DIeKTPOHHO-OUOIOTeUHAS cucreMa N3IaTEIbCKOTO LIEHTpa «JlaHbY:
https://e.lanbook.com/books

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

15. DnexktponHas 6mbimoTeka yaeOHuKOB: http://studentam.net

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

17. Dnextponnas OubnworeuHas cuctema «HamumonanbHbI 1MGPOBOH pecypc «PyKoHT»»:
http://rucont.ru

18. DnexkTpoHHO-OMOIMOTEeUHas cucteMa http://www.sciteclibrary.ru



8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
8.1. MaTepua/IbHO-TEXHUYECKOE OCHAIIIEHH e Ay IUTOPHii

Crennanu3upoBaHHbIE AyAUTOPUH, UCIIOJIB3YEMBIE IIPU IPOBEJCHUH JIEKIIMOHHBIX U IIPAKTHYECKUX
3aHATUM, OCHAILLEHBI MYJIbTUMEIUNHBIMU IIPOEKTOPAaMU U KOMIUIEKTOM ammaparypsl, NO3BOJISAIOLIEH
J€MOHCTPUPOBATh TEKCTOBBIE U rpadyuyeckre MaTepHalbl.

JIeKUIMOHHBI KypC YMTAaeTCsl C MYJbTHUMEIMMHBIM CONPOBOXKICHUEM — JIEMOHCTpaluein
IIPE3EHTALMOHHOI0 MaTepHalla C IOMOILBIO MYJIbTUMEIUIHHOTO ITPOEKTOPA.

AymaTopun JUIs TIPaKTHYECKUX 3aHATUH OOECledYeHbl CTEHJOBBIMH MaTepHallaMH TI0 BCEM
pazzenaM JUCLMIUIMHBL «MaTteMaTukay.

8.1.1. Ayauropum 1Jisi IPOBeAeHHsI JJeKIMOHHBIX 3aHATHH

128 nocaoounvix mecm

OcHamieHHOCTh: MynbTUMEIUIHAS YCTAaHOBKA C aKyCTHMYeCKoW cuctemMo — 1 mrT. (B T.4.
MYJIBTUMEINHHBIA TPOEKTOp — 1 MIT., MPOSKIIMOHHAS armapaTypa: HICTOYHHK OecriepeOoitHOro MuTaHus —
1 wrt., 3kpad — 1 mwT., MOHUTOP — | IWIT., KOMIBIOTEP — 1 IIIT.), BO3SMOXKHOCTB JJOCTyNA K ceTu «MHTepHeTY,
CTYJM JUIst CTyAeHTOB — 128 miT., Kpecino npenoaaBarens — 1 mT., cron — 65 mT., nepeHocHast HacTOJIbHAS
TpuOyHa — | 1IT., TOCKa HACTCHHAs] MArHUTHO-MapKepHas — 2 IIT., [IJIaKaT B paMKe HACTEHHBIN — 9 MIT.

[lepeueHp JMIEH3MOHHOTO MporpaMmHoro otecrneuenusi: MicrosoftWindows 7 Professional,
MicrosoftOffice 2007 ProfessionalPlus, AQHTUBUPYCHOE IPOrpaMMHOE obecrieueHue:
KasperskyEndpointSecurity, 7-zip (cBob6oano pacnpoctpansemoe I10), FoxitReader (cBoGomHO
pacnpocrpansiemoe [10), SeaMonkey (cBobomno pacmpoctpansiemoe I10), Chromium (cBo6GoaHO
pacmpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGogHo pacnpoctpansemoe [10), doPDF
(cBobGoaHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6omHO pacmpocTpaHsiemMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe [10), XnView (cBoboaHo pacmnpoctpansemoe I10), K-
LiteCodecPack (cBo6oano pacnpoctpansemoe I10), FARManager (cBoboaHo pacripoctpansemoe I10).

64 nocaoounvix mecma

OcHamieHHOCTh: MynbTHMEIUIHBIA MPOeKTOp — 1 IIT., MPOEKIHMOHHAS anmnapaTypa: WCTOYHHK
6ecniepeboitHoro nmuranus — 1 mr., 3kpad — 1 wT., HOYTOyK - 1 mT., (BO3BMOXXHOCTh AOCTyNa K CETH
«HTepHeT»), croiika MoOMIbHAS — 1 T., CTYJ A CTYA€HTOB — 64 WIT., Kpecio npenojasarens — 1 mrT.,
cTol - 33 mrT., MepeHOCHast HaCcTONbHAs TpuOyHa — 1 mT., Mocka Oenast HacTeHHass MarHUTHO-MapKepHast —
1 wrT., nIakaT B paMKe HaCTEHHBIN — 4 IIIT.

[lepeueHb nHIEH3MOHHOrO mHporpamMmuHoro obecnedenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus,CoreDRAWGraphicsSuiteX5, Autodeskproduct:
BuildingDesignSuiteUltimate 2016, productKey: 766H1, anTuBHpYyCHOE HpOrpaMMHOE OOECIEeYCHUE:
KasperskyEndpointSecurity, 7-zip (cBobomno pacnpoctpansemoe I10), FoxitReader (cBoboaHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomno pacmpocrpansiemoe I[10), Chromium (cBoGogHO
pacmpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGogHo pacnpoctpansemoe [10), doPDF
(cBoOomHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBoboaro pacmpoctpansiemoe I10), K-
LiteCodecPack (cBobonHo pactpoctpansiemoe [10), FARManager (cBo6oaH0 pactipoctpansemoe [10).

60 nocadounvix mecm

OcHameHHOCTh: MynbTUMEAUNHBIN TPOEKTOpP — | MIT., MPOEKIMOHHAsA anmnaparypa: UCTOYHHK
6ecniepeboitHoro nuranus — 1 mr., skpad — 1 wT., HOYTOyK - 1 MmT., (BO3BMOXKHOCTh JOCTyNa K CETH
«HTepHeT»), croiika MoOmiIbHasE — 1 mT., cTyn A cTyaeHToB — 60 mIT., Kpecio npenojasarens — 1 mT.,
croi - 31 mrT., mepeHocHast HacToJibHas TpHOyHa — 1 mIT., JocKa Oenas HacCTeHHasi MarHUTHO-MapKepHast —
1 wt., mocka moa mMen — 1 1IT., I1akaT B paMKe HAaCTEHHBIN — 3 IIT.

[lepeueHp JIHMIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus, CorelDRAW Graphics Suite X5, Autodeskproduct:
BuildingDesignSuiteUltimate 2016, productKey: 766H1, antuBupycHOE MporpaMMHOe OOECIICUCHHE:
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 (cBoboamo pacmpoctpansiemoe I10), FARManager (ceo6oaH0 pactpoctpansemoe I10).

56 nocaooynwvix mecm

OcHaieHHOCTh: MynbTUMEIUNHBIA MPOEKTOP — 1 IUT., MPOEKIMOHHAs anmnaparypa: HUCTOYHUK
oecnepeboitHoro nmurtanus — 1 mT., 3kpan — 1 mT., HOYyTOyK — 1 MmT., (BOBMOXKHOCTh JOCTyNa K CETH
«aTepHeT»), cToliKka MOOMIIbHAS — 1 MIT., CTYN A7 CTYAGHTOB — 56 WIT., Kpecio npenojasareis — | mr.,
croi — 29 mrT., MepeHoCHass HAcTOJIbHAs TPUOyHa — | IIT., TOCKa HACTEHHAs: MarHUTHO-MapKepHas —
1 ., IuIakat B paMKe HaCTEHHBIN — O IT.

[lepeuens aMIIEH3MOHHOrO mporpammHoro obecmeuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus, CorelDRAW Graphics Suite X5, Autodeskproduct:
BuildingDesignSuiteUItimate 2016, productKey: 766H1, antuBupycHOe mHporpaMMmHOe oOecIeueHHe:
KasperskyEndpointSecurity, 7-zip (cBobomno pacmpoctpansemoe [10), FoxitReader (cBoGomHO
pacnpocrpansiemoe [10), SeaMonkey (cBobomno pacmpoctpansiemoe I[10), Chromium (cBo6oaHO
pacmpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGogHo pacnpoctpansemoe [10), doPDF
(cBoOOaHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacmpocTpaHsemMoe
I10), Inkscape (cBoGomHo pacmpoctpansemoe [10), XnView (cBoboaHo pacmnpoctpansemoe I10), K-
LiteCodecPack (cBo6oamno pacnpoctpansemoe I10), FARManager (cBoboaHo pacrpoctpansemoe I10).

52 nocadounvix mecma

OcHalleHHOCTh: MyNbTUMEAUNHHBIN MPOEKTOp — 1 INT., MPOCKIMOHHAS anmaparypa: UCTOYHUK
6ecniepeboitHoro nuranus — 1 mr., skpad — 1 mT., HOyTOyk — 1 mT., (BO3MOXHOCTh JOCTYNa K CETH
«HTepHeT»), croiika MoOMIbHAS — 1 T., CTYJ A CTYA€HTOB — 52 WIT., Kpecio npenojasarens — 1 mrT.,
cronl — 26 mT., MEpeHOCHas HACTONbHAs TpHOyHa — | MIT., TOCKAa HACTEHHAas MarHUTHO-MapKepHas —
1 wit., Iutakat B paMKe HaCTEHHBIN — O IIT.

[lepeueHb nHIEH3MOHHOTO mporpamMmHoro obecneuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus, CorelDRAW Graphics Suite X5, Autodeskproduct:
BuildingDesignSuiteUltimate 2016, productKey: 766H1, anTuBHpycHOE HpOrpaMMHOE OOECIEeYCHUE:
KasperskyEndpointSecurity, 7-zip (cBobomuno pacmnpoctpansemoe [10), FoxitReader (cBoGomHO
pacnpoctpansiemoe [10), SeaMonkey (cBobGomno pacmnpoctpansiemoe I10), Chromium (cBobomHO
pacmpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGoaHo pacnpoctpansemoe [10), doPDF
(cBoboaHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6omHO pacmpocTpaHsemMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe [10), XnView (cBo6oaHo pacmnpoctpansiemoe I10), K-
LiteCodecPack (cBo6omHo pactipoctpansiemoe [10), FARManager (cBo6oaH0 pactipoctpansemoe [10).

8.1.2. Ayautopum /15l NPpoBeAeHUs] NPAKTHYECKUX 3aHATHI

28 nocaoounvix mecm

Ocnamennocts: CTonm aynuTOpHBIM Juig cryaeHToB — 15T, ctym — 28 mT., Kpecio
npernojaBaTens — | IIT., JIOCKa HAacTeHHas Oenas MarHuTHo-mapkepHas «Magnetoplan» - 1 .,
NepEHOCHAs! HACTOJIbHAs TpUOyHa — | 1WIT., TU1akaT — 4 mr.

[lepekatHast MynbTHMeMiiHAs ycTaHoBka (HOyTOyk AcerAspire7720 (Intel(R) Core (TM)2
DuoCPUT7700 2.40GHz 2 I'B); meimub nmpoBoanas GeniusLaser; mpoextop DLPTexasInstrumentsVLT-
XD600LP; croiika nepeaBrxHas METaUTMYECKass MHOTOSIPYCHAS).

[lepeueHp NUIEH3MOHHOTO MporpaMmHoro obtecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmntuBHpycHoe mporpammuoe obecreuenue Kaspersky Endpoint
Security, 7-zip (cBobomno pacmpocrtpansemoe [10), FoxitReader (cBoOomno pacmpoctpansemoe [10),
SeaMonkey (cBob6omno pacnpoctpansemoe [10), Chromium (cBo6oaHo pacupoctpansemoe [10), Java 8
RuntimeEnvironment (cBo6onno pacmnpoctpansiemoe [10), doPDF (cBoGomno pacmpoctpansemoe [10),



GNU ImageManipulationProgram (cBobomuo pacmpoctpansemoe [10), Inkscape (cBoGomHO
pacnpoctpansiemoe [10), XnView (cBobomuo pacmpoctpansemoe [10), K-LiteCodecPack (cBobGomno
pacrpoctpansiemoe I10), FAR Manager(cBo6oauH0 pactpoctpansemoe I10).

30 nocaooynwvix mecm

Ocnamennocts: Cronm aymuTopHbI Juis cryaeHToB — 16 mT., ctrym — 30 mT., Kpecio
nperonasatenss — | mT., JOCKa HacTeHHas Oeyas MarHUTHO-MapkepHas «Magnetoplan» - 1 mrT.,
MepeHOCHas HacTONbHAsS TpuOyHa — 1 mT., Tutakar — 4 mr.

ITepexatHass MmypTUMenUiiHas ycTaHOBKA (HOYTOYK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbiub npoBoanast Genius Laser; mpoekrop DLP Texas Instruments VLT-
XD600LP; crolika nepenBrkHAs METALTHYECKAss MHOTOSIPYCHAs).

[lepeuenp NUIEH3MOHHOTO MporpamMmHoro obtecrneuenusi: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmnruBupycHoe mporpammHoe obecrneucaue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpocrpansemoe [10), FoxitReader (cBoboano pacmpoctpansemoe [10),
SeaMonkey (cBoboano pacmpoctpansemoe [10), Chromium (cBo6onno pacnpoctpansiemoe I10), Java 8
RuntimeEnvironment (cBo6omuo pacmupoctpansiemoe I10), doPDF (cBob6omuo pacmpoctpansiemoe I10),
GNU ImageManipulationProgram (cBoGonno pacmpoctpansemoe I[10), Inkscape (cBoOOmHO
pacnpoctpansiemoe [10), XnView (cBobomno pacmpocrpansemoe [10), K-LiteCodecPack (cBoGoHO
pacnpoctpansiemoe [10), FAR Manager(cBo6oaH0 pacnpoctpansemoe [10).

16 nocaoounwvix mecm

OcnaimenHocTh: CTON KOMNBIOTEPHBIM — 6 IIT., Kpecio mnpenojaBaTess — 17 mT., MOHOOJIOK
LenovoM93ZIntelQ87 - 16 mit. (Bo3MOXHOCTh J0CTyna K cetd «MHTepHET»), M0CKa HACTECHHAs Oeast
MarHuTHO-MapkepHas «Magnetoplany - 1 mT., nepeHocHas HacToiabHas TpuOyHa — 1 miT., muakar — 8 mrT.

[lepeueHb JUIIEH3HOHHOTO MporpamMmuoro obecneuenus:: Microsoft Windows 7 Professional
Microsoft Open License 49379550 oT 29.11.2011, MicrosoftOffice 2007
ProfessionalPlusMicrosoftOpenLicense 46431107 ot 22.01.2010, CorelDRAW Graphics Suite X5,
Autodeskproduct: BuildingDesignSuiteUltimate 2016, productKey: 766H1, KasperskyEndpointSecurity,
7-zip (cBoOonHO pacmpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansemoe I10), Foxit
Reader (cBobGoano pacnipoctpansiemoe [10), SeaMonkey (cBo6oano pacnpoctpansemoe [10), Chromium
(cBoGomHO pacmpoctpansiemoe I10), Java Runtime Environment (cBoGomnHo pacmpoctpansiemoe 110),
doPDF (cBobomno pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBoGoanHO
pacnpoctpansiemoe [10), Inkscape (cBobomno pacnpoctpansemoe I[10), XnView (cBoOOmHO
pacnpoctpansiemoe I10), K-Lite Codec Pack (cBobomHo pacmpoctpansemoe [10), FAR Manager
(cBo6oaHO pacnpoctpansemoe I10).

8.2. IlomereHue AJ151 CAMOCTOSITEIbHOM PadoThI

1. OcHamieHHOCTh TOMEIIEHUs IS CaMOCTOSITeNbHOM paboThl: 13 mocamounbix mect. Ctym —
25 mWT., CTON — 2 WIT., CTOJ KOMIOBIOTepHBIX — 13 mT., mkad — 2 mr., J0CKa ayAUTOpHAsT MapKepHas —
1 mr., APM yuebnoe IIK (Monutop + cucremubiii 6i1ok) — 14 mrt. Joctyn k cetu «HTepHeT», B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHs AHMIIEH3MOHHOTO HporpamMmHoro obecnedenus: Microsoft Windows 7 Professional,
MicrosoftOffice 2007  Professional ~ Plus,  antuBupycHOe  mporpaMMHOe  OOecIeueHHe:
KasperskyEndpointSecurity, 7-zip (cBobomno pacnpoctpansemoe I10), FoxitReader (cBobomHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomno pacmpocrpansiemoe I[10), Chromium (cBoGogHO
pacmpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGogHo pacnpocrpansemoe [10), doPDF
(cBoOomHO pacmpoctpansemoe I[10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBoboaro pacmpoctpansiemoe I10), K-
LiteCodecPack (cBo6onHo pactipoctpansiemoe [10), FARManager (cBo6oaH0 pactpoctpansemoe [10).

2. OCHaIIIEHHOCTh TTOMEIICHHS I CAMOCTOATENIbHON paboThl: 17 mocamounbix mecT. [locka ais
nuchbmMa MapkepoM — 1 mT., paboune MecTa cTyneHTOB, obopynoBannblie IIK ¢ moctymom B ceTh
VYHuupepcurera — 17 mt., MyIbTUMEIUNHBIN TpoekTop — 1 mr., APM mnpenonaBarens mjis paboOTHI ¢



MysnbTEMeANa — | mT. (CUCTEMHBIN OJOK, MOHUTOPBI — 2 MT.), cTo — 18 mT., ctynm — 18 mr. Joctym k
cetu «MIHTEpHETY, B AIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEeIbHYIO Cpeay Y HUBEPCUTETA.

[Tepeuenpb JIMIIEH3MOHHOrO MporpaMmHoro obecmeuenus: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; MicrosoftOffice 2007 Professional Plus, anTHBHpYyCHOE
nporpammuoe obecrneuenue: KasperskyEndpointSecurity, 7-zip (cBoboano pacmpoctpansemoe I10),
FoxitReader (cBobGomuo pacnpocrpansemoe [10), SeaMonkey (cBobomHo pacmpocrtpansemoe [10),
Chromium (cBo6oano pacupocrpansemoe I10), JavaRuntimeEnvironment (cBo6oaHo pacmpocTpansieMoe
I10), doPDF (cBoboano pacnpoctpansiemoe [10), GNUImageManipulationProgram (cBoGoaHO
pacmnpoctpansiemoe I10), Inkscape (cBoGomuo pacmpocrpansiemoe I10), XnView (cBo6oaHO
pactpoctpansiemoe [10), K-LiteCodecPack (cBobomno pacnpocrpansemoe I10), FARManager
(cBoboaHO pacmpoctpansemoe [10).

8.3. IlomereHust 1J1s1 XpaHEeHUsT U NMPOPUIAKTHIECKOT0 00CTYKUBAHUS 000PYyT10BAHUSA

1. LleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI U CPEACTB OOyUCHHS

OCHaICHHOCTD: MEPCOHAIBHBIN KOMIBIOTEp - 2 WT. (HocTyn K cetu «VHTepHEeT»), MOHUTOD -
4 mT., CEeTeBOW HAKOMUTENIb - | WIT., WCTOYHHUK OecnepeOOMHOro NHWTAaHHWS - 2 IIT., TEIECBU30D
mwiasMenHelii Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masiapHas craHius - 2 IT., Apeib - 5 IIT.,
nepdopartop - 3 mT., HaOOp MHCTPYMEHTa - 4 MIT., TeCTep KOMIBIOTEPHOH ceTH - 3 ImT., OaJUIOH CO
CKaThIM ra30M - | IIT., MacTa TEIUIONPOBOAHAS - | MIT., MbUIECOC - | IUT., paAMOCTAHIUS - 2 IIT., CTOJ —
4 m., TyM0a Ha KoJiecHKax - 1 miT., mojcTaBKa Ha Kojiecukax - 1 mr., mkad - 5 mT., Kpecio - 2 IiT.,
necrauna Alve - 1 .

[lepeueHp JMIEH3MOHHOTO MporpaMmHoro otecrnedenusi: MicrosoftWindows 7 Professional,
MicrosoftOffice 2010 ProfessionalPlus, AQHTUBUPYCHOE IPOrpaMMHOE obecreyeHue:
KasperskyEndpointSecurity, 7-zip (cBobomno pacmpoctpansemoe [10), FoxitReader (cBoGomHO
pacnpoctpansiemoe [10), SeaMonkey (cBobGoano pacmnpoctpansiemoe I10), Chromium (cBoGomHO
pacmpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGoaHo pacnpoctpansemoe [10), doPDF
(cBoboaHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacmpocTpaHsemMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe [10), XnView (cBo6oaHo pacmnpoctpansemoe I10), K-
LiteCodecPack (cBo6oano pactpoctpansiemoe I10), FARManager (cBoboaHo pacripoctpansemoe I10).

2. llenTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHH U CPEJCTB O0yUEHUS:

OcHaleHHocTb: CcToa - 5 mT., CTyad - 2 WT., Kpeciao - 2 mT., mKad - 2 IIT., NepcoHaTbHBIN
KoMmploTep - 2 wT. (moctyn k cetu «MHTepHeTr»), mMoHutop - 2 mT., MOY - 1 mr., Tecrep
KOMITBIOTEPHOM CeTH - 1 mIT., GaJIJIOH CO CKAThIM Ta3oM - | MIT., IIypymnoBepT - 1 miT.

[lepeueHp JHMIEH3MOHHOTO MporpaMmMHoro obdecrnedenusi: MicrosoftWindows 7 Professional,
MicrosoftOffice 2007 ProfessionalPlus, AHTUBUPYCHOE pOrpaMMHOE obecnieueHue:
KasperskyEndpointSecurity, 7-zip (cBobomuo pacmnpoctpansemoe [10), FoxitReader (cBoGomHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomno pacmpocrpansiemoe I[10), Chromium (cBoGogHO
pacmpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGoaHo pacmpoctpansemoe I10), doPDF
(cBoOomHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBoboaro pacmpoctpansiemoe I10), K-
LiteCodecPack (cBobonHo pactipoctpansiemoe [10), FARManager (cBo6oaH0 pactipoctpansemoe [10).

3. llenTp HOBBIX HH(DOPMAITMOHHBIX TEXHOJIOTUNA U CPEICTB OO YUCHHUS:

OcHameHHocTb: ¢Toa - 2 WT., cTya - 4 wrT., kpecio - 1 mT., mkadp - 2 mT., NepCOHATbHBIN
kommbioTep - 1 mT. (moctym k cetn «MHTepHeT»), Be6-kamepa Logitech HD C510 - 1 mr., xomoHKH
Logitech - 1 wrT., Tectep komnbloTepHO# ceTr - 1 wT., Apens - 1 wr., TenedoH - 1 mr., Habop PyUHBIX
WHCTPYMEHTOB - | mT.

[lepeuenp NHMIEH3MOHHOTO MporpaMMHoro odecmedenusi: MicrosoftWindows 7 Professional,
MicrosoftOffice 2007 ProfessionalPlus, AHTHBHUPYCHOE IPOrpaMMHOE obecrieyeHue:
KasperskyEndpointSecurity, 7-zip (cBobomuno pacmnpocrpansemoe [10), FoxitReader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe I10), Chromium (cBoGomaHO
pactpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGomHo pacnpoctpansemoe [10), doPDF
(cBobomHo pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacmpocTpaHseMoe



I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBoboaro pacmpoctpansiemoe I10), K-
LiteCodecPack (cBoboaHo pactpoctpansiemoe [10), FARManager (ceo6oaH0 pactipoctpansemoe [10).

8.4. JIunieH3MOHHOE MPOrpaMMHoe o0ecrevyeHne
1. MicrosoftWindows 7 Professional.

2. MicrosoftWindows 8 Professional.

3. Microsoft Office 2007 Professional Plus.



		2023-04-03T19:34:15+0300
	Пашкевич Наталья Владимировна
	Я подтверждаю точность и целостность этого документа




