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Pabouasi nporpaMmMa quCHMILUIMHBI «BpIcias MaTeMaTrkay paspadoTaHa:
— B cootBerctBuu ¢ TtpeboBanusmu DPI'OC BO - chnenuanurer 1O CHEIUATBHOCTH

«21.05.04 T'opHoe neno», yrBepkaeHHOro npukazom MunoopHayku Poccuun Ne 987 ot
12.08.2020 r.;
— Ha OCHOBaHMM y4eOHOTO IUTaHa crenuaiurera nmo crnenuanbHoctd 21.05.04 «I"opHoe

JIEJI0» HAIPaBIEHHOCTH (ITpoduib) «B3peIBHOE AETION.

CocraBuTtenb K.¢.-M.H., no1. Epynosa 1.b.

PaGouass mporpamma paccMoTpeHa MW o100peHa Ha 3aceiaHuM Kadeapsl BbICHICH

marematuku ot 27.01.2022 r., nmpoTtokoi Ne 6.

3aBenyromuii kadenpoit
Ayromt benp I.T.H., IpO. A.IN. T'ocniogapukoB

Pagouas nporpaMmma corjiacoBaHa:

HauanpHuk ynpapineHus: yaeOHo-
METOINYECKOTO 00ECIICUEHUS K.T.H. HMBanosa I1.B.
00pa30BaTeNnbpHOTO MpoIiecca




1. IEJIM ¥ 3AJJAYM TUCTUTLINHEL:

Heab AMCHUNIMHBI:

— ¢opMupoBaHue y 00ydaromuxcsi 0a30BbIX MAaTEMATUYECKUX 3HAHUMN, CIIOCOOCTBYIOIINX
YCIIEIIHOMY PELICHUIO IPAaKTUYEeCKUX 3a/1a4;

— MOATOTOBKA 00YYAIOIIUXCS K OCBOCHHIO Psiia CMEXKHBIX U CIIEHUAIBHBIX TUCIIUILIHH;

— npuoOpeTeHre 00y4JarolIMMUCS HABBIKOB IIOCTPOEHUSI MaTEeMaTHUYECKUX MOJENeH npu
pELICHNH MPUKIIAJHBIX 337124 B IPO(PECCUOHATBLHOM 1eATEIbHOCTH.

OcHOBHBIE 321241 AU CHUIINHBI:

— TOJy4eHue OOIMIMX MPEACTABICHUN O COACP)KaHUU U METOAAaX MaTeMaTHKH, €€ MECTE B
COBPEMEHHOM CHCTEME €CTECTBO3HAHMsI U IPAKTUYECKONM 3HAYUMOCTH Ui COBPEMEHHOIO
o011ecTBa, 0 MPaAKTHYECKON 3HAYMMOCTH TEOPETUYECKUX pa3pabOTOK B 00JIACTH MAaTEMAaTHUKHU, X
HEOOXOAMMOCTH Ul pa3BUTHS COBPEMEHHOro o0IliecTBa U 00ecHeueHHsT HaydHOro u
TEXHUYECKOTO TpOrpecca, O BEAyHIeH pOJM MaTeMaTHKH KakK s3bIKa HAYKH IMPH H3yYCHUU
BOIIPOCOB U MPOOJIEM, BO3HUKAIOIINX B PA3JIMYHBIX O0JIACTSIX HAYKU M TEXHUKH;

— (hopMupoBaHHE TBEPABIX HABBHIKOB PEUICHUS MATEMATUYECKHUX 3a/1a4 C JOBEJICHUEM JI0
IOPAaKTUYECKH NPUEMIIEMOIO pe3ylibTaTa M pa3BUTHs Ha JToM 0a3e JIOTMYECKOro u
QITOPUTMUYECKOTO MBIIUICHUS;

— OBJIaJICHME NEPBUYHBIMM HABBIKAMHU MaT€MaTHUYECKOTO HCCIEI0BaHMS U YMEHHUSIMHU
BBIOMpPATh HEOOXOIMMBIC BBIYMCIUTEIbHBIE METOJABI M CPEJCTBA NPU PEIICHUH MPUKIIAJTHBIX
3ajiay, CBA3aHHBIX C MPO(HECCHOHAIBHON AEATENbHOCTBIO;

— (hopMupOBaHHE MOTHBALIMU K CAMOCTOSTEIILHOMY MPUOOPETEHUIO U MCIIOJIE30BAHHIO B
IPAaKTUYECKOH J1eATEIbHOCTH HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO:

JucnumimHa «Beicmas maTeMaTwka) OTHOCHTCS K 00sS3aTelIbHOM YacTH OCHOBHOM
npodeccuoHaIbHOM 00pa3oBaTeNbHOW Mporpammbl 1o  crneunuanbHoctd  «21.05.04 TopHoe
neno»u uzydaercs B 1,2,3 cemecTpax.

Jucuunnuna «MaTtemaTukay sBISETCS OCHOBOIOJIATAOIIEH NJIsi U3YYEeHHS JUCLUILINH:
«Teopernyeckass MeXaHUKa», «MeTOIbl U CPEICTBA M3Yy4YEHHsS OBICTPONMPOTEKAMOIINX MPOIECCOBY,
((QHGKTPOTCXHI/IKa)), «®Du3uka TOPHBIX IOPOA», «FGOMexaHI/IKa», ((MeTpOJ'IOFI/IH, CTaHAapTHU3alnus H
cepruduKanys B TOPHOM Jieney», «Dusnka pa3pymieHus: TOPHBIX MOPOJ MPU OYPEeHUN» W B3PHIBAHUWY,
«BosHOBBIE  mponecCchl B MAacCMBE€ TOPHBIX [OPOX IPU  JUHAMUYECKOM  HATPYXEHUNY,
«FOpHOHpOMBIH_UICHHaSI OKOJIOI'Us?», «KOMHBIOTGpHOG MOICIUPOBAHUE B3PBIBHBIX IIPOLICCCOB» H
JIPYTUX, PETYCMOTPEHHBIX YU€OHBIM TTAHOM.

Oco0eHHOCTHIO TUCIUIUTMHBI SBISETCS BBIPA0OTKA Y CTY/IEHTOB METOJMYECKIX HABBHIKOB
yaeOHOM palOThl, pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS W TBOPYECKUX CIIOCOOHOCTEH,
HEOOXOUMBIX JIJIsl YCBOSHUSI MHKEHEPHBIX U CIIEIUATBHBIX JUCIIUILTNH.



3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 110 JUCIIUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIIBbTATAMMU OCBOEHMUSA
OCHOBHOI MPO®ECCUOHAJIBHON OBPA3OBATEJIBHOM ITPOI' PAMMBI

[Iponiecc m3yueHus AUCUUIUIMHBI «BpIcHias MaremMaTHKa» HampaBileH Ha (OpPMHUpPOBaHHE
CIENYIOINX KOMIIETCHIIUMN:

dopmupyemble KOMIIETEHIIHUT

no ®I'oC BO OcHOBHbIE TOKA3aTeJIH OCBOCHUS MPOrpaMMbl
Coaepixanue Kon AUCHUILINHBI
KOMIIETCHIIUH KOMIIeTCHIIUH
Crniocoben YK-1 VK-1.1.  3Harts: METOJbl ~ CUCTEMHOTO U
OCYIIECTBIIATh KPUTUYECKOI'O aHaJIN3a; METOJUKU  pa3pabdoTKu
KPUTHYECKHUI aHAIIN3 CTpaTerny JACWCTBUM JUIS BBIABICHHUS U PELICHUA
poOJIEeMHBIX poOJIEeMHOM CUTYyaIUH.

CUTyaluil Ha OCHOBE
CHUCTEMHOI'0 II0JX0/1a,
BbIpa0aThIBaTh
CTpaTeruto 1eHCTBUM

VYK-1.2. YMeTh: NPUMEHATH METOAbl CHUCTEMHOTO
MOAXO0Ja M KPUTHYECKOrO aHaln3a MPOOIEeMHBIX
CUTyalluii; pa3padaThiBaTh CTPATETHIO JCHCTBHIA,
MPUHUMATh  KOHKPETHbIE  pelieHuss Jiasi  ee
peanu3anuu.

VK-1.3. Bmagers: MeETOIOJIOTHEH CHUCTEMHOIO H
KPUTUYECKOTO aHaliM3a TNPOOJIEMHBIX CHUTYaIlHil;
METOJAMKAMHU  TOCTAHOBKM  LEJNH, ONpPEAeIeHUs
croco0OB €€ JOCTHKEHHS, Pa3pabOoTKH CTpaTeruit
NEeNCTBUM.

4. CTPYKTYPA U COAEP KAHUE JUCIUITJIMHDbI

4.1. O0beM AUCUMIIUHBI M BU/IbI Y4eOHOM padoThl
OO01mast TpyA0eMKOCTh JTUCIUTLINHBI COCTaBIsAeT 12 3a4eTHBIX eanHuIl, 432 akaIeMUIeCKUX

YacoB.
Bun yuebHoi paboTbl Bcero ak | Ak. 4acel o cemecTpam
4acoB 1 2 3
AyIHMTOpHBIC 3AHATHS, B TOM YHCJIE: 200 68 64 68
Jlextum 100 34 32 34
[Tpaktiueckue 3anstus (I13) 100 34 32 34
Camocrositesbaas padora (CPC), B Tom uncie: 124 40 44 40
[loAroToBKa K MPaKTUYECKUM 3aHITHSIM 60 18 22 20
PacuetHo-Tpaduueckoe 3aganue (P13) 24 8 8 8
VuauBuayaIbHBIC IOMAIITHAC 33 JaHuUs 22 8 8 6
ITonroToBKa K KOJUIOKBUYMY 18 6 6 6
Bu mpoMexkyTOUHOM aTrTecTariu - dk3aMeH () 108 2(36) | D(36) | D(36)
O01mast TPy10eMKOCTb TN CIUTIIUHbI
aK. yac. 432 144 144 144
3ay4.e/l. 12 4 4 4

4.2. Conep:xanue TUCUUMIMHBI
Y4eOHBIM ITaHOM TIPETYCMOTPEHBI JICKIIUH, TPAKTUYECKHUE 3aHATHS U CAMOCTOSITeNIbHAs paboTa.



4.2.1. Pa3zaennbl ANCHMIIIMHBLI U BUALI 3aHATHI

Ne Buanl 3ausruii
0
n/n 3 o E 5
HaumenoBanue pasjiesioB E g . ZZ
y = S g g X
= = T ; [
g § | £2 Sz
2 = z3 g £
/A :‘=~ ]
S =
1. | Beenenue. DneMeHTHI IMHEHHON areOpBhl. 32 10 10 12
2. | Bekropnas anrebpa 1 aHATUTHYECKast TEOMETPHUH. 32 10 10 12
3. | BBenenue B MaTeMaTHYECKUN aHAIN3 44 14 14 16
4. | NuddepenuunansHoe ucuncienue Gpyaxnuii onnoii | 34 8 8 18
TIEPEMEHHOHN
5. | DnemenTsl Beiciiel anreOpsl. HeonpeneneHHslit 40 14 14 12
WHTErpa
6. | OnpeneneHHbIN UHTETPAT 34 10 10 14
7/ | O6bikHOBeHHbIE AU DepeHIInATbHBIC YPAaBHEHUS 37 10 10 12
8. | duddepennmanpHoe ucuncieHne HyHKIUn 38 10 10 12
HECKOJIbKUX MEPEMEHHBIX
9. | UHTerpanpHoe ucuncieHue pyHKIUi HECKOMBKUX | 33 6 6 8
MIEPEMEHHBIX
10. | Pagmr 35 8 8 3
Beero | 324 | 100 | 100 124
[TonroroBka k sk3ameny | 108
Hroro | 432
4.2.2. Coaepxanue pa3aesoB JMCHUIIMHbI
HaumeHnoBanue
Ne Conep:xkaHue JeKIMOHHBIX 3aHATHI Tpynoemxocrs,
o/ pasjiena B aK.Jac.
AUCUMITUHBI
1 cemectp
1 | Beenenue. Diementsr | LTb MATEMaTHYECKOTO 00pa3soBaHHsL. 10
JMHeHHOI anreGpbl 3agaun  Kypca  BBICHIE ~ MAaTE€MAaTHKHU.
Onpenemrert  m ux  cBoucrBa.  IpaBuio
Kpamepa. Marpuiibl, 1 JI€MCTBUSI HaJ HHUMH,
oOparHas ~ Martpuiia. MaTpudHelid  CrIOCO0
PpELIEHUsI CUCTEM JIMHENHBIX YpaBHEHUH. Teopema
Kponekepa-Kanenm. OnemeHTapHbIE
npeoOpazoBanus U Meron ['aycca st cuctem
JIMHEMHBIX YPaBHEHUH.
2 2.1. BekTOpBI ¥ METOJ KOOPAUHAT. 10

BekTopel, IMHEWHBIE OIEpalMd HAJ HUMMU.
JlvneiHas 3aBHCHMOCTb U JIMHENHAs
HE3aBUCHMOCTb ~ BEKTOpoB.  KosumHeapHOCTS,
KOMILUIAHAPHOCTB BEKTOPOB. I Ipoekiwis BeKTopa Ha

5




n/n

HanmenoBanue
pasaena
JTUCIHUIIINHDI

Conep:xaHue JIEeKIIUOHHBIX 3aHATHIA

TpynoemkocTs
B aK.4ac.

ock. bazuc. Koopaunarel BekTOopa B JI€KapTOBOM
cucreme KoopauHar. CkaaspHOE MPOM3BEIIEHHE
JIByX BEKTOPOB M €ro cBoiictBa. Bekrophoe
MIPOU3BE/ICHUE JBYX BEKTOPOB M €ro CBOICTBA.
CMeriaHHOe MPOU3BEAECHUE TPEX BEKTOPOB U €r0
CBOJCTBA.

2.2. AHAIUTHYECKAS TeOMeTPHs HA IVIOCKOCTH
U B IIPOCTPAHCTBE.

Paznuynble  BUIBI  ypaBHEHMs IIpAMOM  Ha
IUIOCKOCTHA. YTOJI MEXAY JABYMs IPSMBIMH.
Paccrosinue ot touku 1o npsmoil. Kpusbie 2-
ro MOpsA/IKA: OKPYKHOCTb, SJUIUIIC, Turepoona,
napabona. KpuBble B MOIApHBIX KOOpAUHATAX.
IInockocts B mpocTpaHcTBE. Pasmuunbie BUIbI
YPaBHEHMM IUIOCKOCTH. YTOJI MEXAYy ABYyMs
IUIOCKOCTAMU. PaccrosiHme oOT TOYkHM 10
miockocty.  IIpsamas B mpocTpaHCTBE.
Pasnuunble ypaBHEHUS NPAMOU. YTOJI MEXKIY
JBYMS IPSMBIMH. YTOJI MEXKIy MNpAMOU U
IJIOCKOCTBIO.

Bsenenue B
MaTeMaTHYeCKUui
ananmu3. [IpousBoaHble
u ¢ hepeHuasbl.

3.1. OcHOBHBIE IOHSITHS.
OyHK1Ms, 00nacTh €€ OrpeseNieH!ss U CocoObl
3ayianvst. OCHOBHBIE DJIeMEHTApHBIE (DYHKIHH.

3.2. Teopusi npe/ie/ioB.

UucnoBasgs  mocnenoBarelbHOCTh.  [Ipenen
YHMCIIOBOM IOCIIEN0BATENBHOCTH. beckoHeuHO
0oJbIIKe u OECKOHEYHO MaJible
MOCNIE0BATENBHOCTH. OCHOBHBIE TEOPEMBI O
peaenax. IIpenen byHKIUY.
Heonpenenennocru. 3ameyaresbHbIe
npenenbl. beckoHedyHo Marnble U OECKOHEYHO
6ospire GyHKIIMU U UX CBOICTBA.

3.3 HenpepbIBHOCTH (PYHKIIMH.
HenpepsiBHOCTD (QyHKIMH B Touke. CBoOiCTBa

GbyHKIUH, HEMpPEPBIBHBIX B TOUKE.
Knaccudukanus TOYEK paspsbiBa.
HenpepbsiBHOCT, (QyHKIMI Ha TPOMEXKYTKE.
CpoiictBa  (yHKIUH, HENpEpHIBHBIX  Ha
MIPOMEIKYTKE.

3.4. IlpousBoanblie u ¢ depeHuHATDI.

[IpousBonHas (QyHKIHH, €€ TEOMETPUUYECKUI
cmeicit. Jlubdepenuuan ¢ynknuu. [IpaBuna
HaXxO0XICHUS MPOU3BOJHOMN "
muddepennmana. IlpousBoaHas CIOXKHOW U
obparHoii  yHkimu. [AuddepennupoBanue

14
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n/n

HanmenoBanue
pasaena
JTUCIHUIIINHDI

Conep:xaHue JIEeKIIUOHHBIX 3aHATHIA

TpynoemkocTs
B aK.4ac.

GyHKIMHA, — 3aJaHHBIX ~ HapaMeTPUYECKH.
[IpousBoanbie u auddepeHuansl  BHICIINX
HOPSIIKOB.

2 cemecTp

Huddepennmanbaoe
WCYHUCIICHUE PYHKITUN
OJHOI MIEpeMEHHOM

4.1. OcHOBHBIE TE€OPEMBI
AU(pPepeHnATBLHOI0 HCHUCTCHHS.
OcHoBHBIE TeopeMbl UG PepeHIHaTbHOTO
ncuucnenus. Ilpasuno Jlonurana. dopmyna
Telinopa ¢ octarouHblM 4ieHOM B (opme
Jlarpanxa.

4.2. UccaenoBanue GyHKIHUI ¢ IOMONIILIO
NPOU3BOIHBIX.

Ycnosus MOHOTOHHOCTH byHKIHY.
HeoOxonuMoe u  A0CTaTOYHOE — YCIIOBUE
JKCTpeMyMa. BBINYKIOCTB M BOTHYTOCTh
KpuBod.  AcumnTtorel.  OOmas  cxema
UCCleIoBaHusT (PYHKIMM M IIOCTPOEHHs ee
rpaduka. Pemenue 3a1a4y onTuMuU3alum.

DJIEMEHTHI BBICILIEH
anreopsl.
Heonpenenennsiii
WHTErpaj

5.1. AuareOpanmyeckue MHOTOWIEHBbI H
panuoHaJbLHbIE IPOOH.

Anrebpanyeckue MHOTOWIEHBI. PasnoxkeHue
MHOTOYJICHA c JEACTBUTEIbHBIMHU
koa¢hdunmeHTamMu Ha JMHENUHbIE u
KBaJIpaTUYHbIC ~ MHOXUTENIHM.  Pa3iioxkeHue
paIoHaIbHBIX Ipo0eil Ha mpocTeHIme.

5.2. IlepBoodpa3uas. IIpocreiimue cnocoobl
HHTETPUPOBAHMNS.

[lepBoobOpasnas. HeonpeneneHnHslii uHTErpas
u ero cpoiicTBa. Tabmuna HeompeaeIeHHbIX
MHTETpaoB. [Ipocreiimmue CIoco0BI
MHTErPUPOBAHUS. MeTtoapl 3aMEHBI
nepeMeHHoﬁ U UHTCTPUPOBAHUA 10 YaCTsAM B
HEOIPEECIEHHOM NHTETpaIe.

5.3. HHTerpupoBanue ajJredGpanvecKux
Apoodeii.

5.4. lloacTaHOBKM, MPpUMeHsieMble PH
HHTErPUPOBAHUH.

HHTerpupoBanne pauuoOHAIBHBIX BBIPAXKEHUN
oT TPUTOHOMETPUYECKUX GbyHKIHIA.
HNuterpupoBanue BBIPAXKEHUI OT

WppalMOHATIBHBIX (QYHKIUH.

14

OrnpeneneHHbIN

UHTErpal

6.1. OmnpenejieHHble HHTErpajbl M HX
NPHJI0KEHHUS.

OnpeneneHHbIl MHTErpal U €ro CBOWCTBA.
Teopema 0o  cpemnem.  HMHrerpan ¢
IIEPEMEHHBIM BEpPXHUM IpenenoM. Teopema

10
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n/n

HanmenoBanue
pasaena
JTUCIHUIIINHDI

Conep:xaHue JIEeKIIUOHHBIX 3aHATHIA

TpynoemkocTs
B aK.4ac.

bappoy. ®opmyna  Hprorona-JleiiOnuia.
Meroag  UWHTErpUpOBaHMS IO 4YacTsIM B
ONpeIeIecHHOM HWHTerpaie. MeToa 3aMeHbI
IIEPEMEHON B  OIPENEJICHHOM HWHTETpalle.
I'eomeTrpuueckue u MEXaHUYECKUe
MIPUJIOKEHUS OTPEICIIEHHOT0 UHTErpasa.

6.2. HecoOcTBeHHBIE HHTETPAJIbI.
HecoOcTBeHHBIE ~ WHTETpalbl  TEPBOTO U
BTOPOT0 pojia (¢ 0ECKOHEUHBIMU MpEJeIaMHu U
OT HEOTPAaHWYECHHBIX (PYHKIMHA) U  HUX
CBOMCTBA. TeopeMbl CPABHEHHS.

3 cemecTp

OOBIKHOBEHHBIC
nuddepeHraIbHbIC

yYpaBHEHUS

7.1. OcHoBHBIE MOHATHS.
JAudppepennnaibabie ypaBHEHHS IEpPBOro
NOpPsAKA.

dusnyeckue  3aJaud,  [OPUBOAALIME K
noHATHIO U depeHnanbHOr0  ypaBHEHUS
(AY).  OcHoOBHbIE  MOHSATHS:  TOPAIIOK
ypaBHEHHUs, YacTHOE U o0IlIee peleHus,
ocoOble TOYKM U ocobOble pemeHus JY.
Teopema cylecTBOBaHUS U €IMHCTBEHHOCTH
pewenus 3aaaun Kommu. /Y ¢ pazneneHHbIMA
u pa3aeNAIOIUMUCS NEPEMEHHBIMHU.
Onnoponnsie Y. Jluneiinbie JIY mnepBoro
Topsiika U ypaBHeHUs bepHysuiu..

7.2. JuddepeHunanbHbie YpaBHEHUS
BBICIINX MOPAIKOB.

JY Beicux mopsiikoB. OCHOBHBIE TOHSTHS.
TeopeMa CylIeCTBOBAHUSA U €JUHCTBEHHOCTHU
pemienuss  3amaun  Komm.  YpaBHeHus,
JOIyCKaroIye NOHKEHHUE MTOPAIKA.
Jluneitnole nuddepeHnnanbHble YpaBHEHMUS,
OJHOPOJHBIE W HEOAHOpOAHbIE. JIMHEWHbIE
nuddepeHnraiIbHbIe YpaBHEHUS c
MOCTOSIHHBIMH KO3 GUIIMEHTaMH. Y paBHEHUS
C IPaBOM YaCThIO CHENUAIBHOrO BUaa. MeTton
Jlarpansxa. Kpaessle 3anaun quisg Y.

10

q)yHKIII/II/I HECKOJBKUX

TIEPEMEHHBIX

OyHKIIUN  HECKOJIbKUX IEePEMEHHBIX.
I'eomerpuueckoe  u300pakeHue  (HyHKIHUU
IBYX TIEPEMEHHBIX. JIMHUM W TMOBEPXHOCTH
ypoBHa. Ilpenen ¢ynxiuu. HenpepbBHOCTD.
YacTHEIE MPOU3BOIHBIE.
JuddeperunpyemMocTb GYHKIUU HECKOIBKUX
nepemeHHbiXx.  [lomaepii  guddepenmnmarn.
WHBapuaHTHOCTD dopmbI MIOJTHOTO
muddepennmana. HuddepennmpoBanne
CJIO)KHOW (DYHKIIMU HECKOJBKUX NMEPEMEHHBIX.

10
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n/n

HanmenoBanue
pasaena
JTUCIHUIIINHDI

Conep:xaHue JIEeKIIUOHHBIX 3aHATHIA

TpynoemkocTs
B aK.4ac.

[IpousBoaHbie HesiBHBIX (yHKIMH. YacTHbIC
MPOU3BOJIHBIE W TOJIHBIE UG depeHIabI
BBICILIMX HOPSIIKOB.

I'panuenr, [IPOU3BOAHAS o
HanpasieHuto. KacarenbHas MJIOCKOCTh U
HOpMaJlb K IIOBEPXHOCTH.

OKCTpEeMyMbI byHKIMA JIBYX
nepeMeHHbIX. HeoOxoaumoe u aocTatoyHoe
yCIIOBUS CYILLECTBOBaHUS AKCTpEMyMa.
OTbicKkaHMe HauOOJbIIEr0 M HAMMEHBIIEro
3HaYeHWH  (QyHKIOMA,  HENpepbIBHOH B
3aMKHYTOH 06JsacTu

HNuTerpansaoe
ucuucieHue (QyHKIHHA
HECKOJIbKUX
NEPEMEHHBIX

9.1 Kparuble wuHTerpaabl. J[BoliHbIC
WHTETpajbl, WX CBOWCTBA, BBIUYUCIICHUE B
JIEKapTOBBIX KOOpJMHATAX. 3ameHa
MIEPEeMEHHBIX B IBOMHBIX HHTETpajax.

9.2 KpuBosmHneiinbie HHTErpaJbl.
KpuBosmHelHbIE HHTETPajIbl BTOPOro poja.

10.

Paner

10.1 Ywucaosble psaabl. YucioBble psbl.
Cxonumocts U cymma psga. Heobxomumoe
YCIIOBUE CXOIMMOCTHU. JIeHCTBUA C psAaaMu.
MeTtosl UCCIIEIOBaHUS CXOAMMOCTH
3HAKONOCTOSIHHBIX,  3HAKONIEPEMEHHBIX U
3HAKOUYEPETYIOIINUXCS PSJIOB.

10.2 DOYyHKIHOHAJIbHbIEC PAabL.
OyHKIMOHAIbHbIE PAIBL Ob6unacth
CXOOMUMOCTH, METOABl €€  OINpEeAcICHUs.
Crenennble psabl. Pasnoxenue ¢(yHKUui B
CTETICHHBIE PSJBI.

10.3 Paast ®ypwe. IIpeodpa3zoBanue
®dypoe.

Tpuronomerpuueckue psaasl Pypee. Teopema
Hupuxie. IIpencrasinenue byHKIni
TPUTOHOMETPUUECKUMH psiiaMu Dypbe.

Hroro

100

4.2.3. IIpakTHYeCKHE 3aHATHS 10 CEMECTPAM U COOTBETCTBYHOIINM Yacam

Ne

n/n

Pa3pen

TemaTnKa NPaKTHYECKUX 3aHATHH

Tpyno-
E€MKOCTh
B

ar.gac.

1 cemecTp

Pasnen 1 | Onpenenurenu. Beruncnenue onpenenureneil. Croiictaa

onpenenutenei. Marpuupl. JleiicTBUS HaJl MaTpUIlaMHu.
PemeHne cucteMsl JIMHEVHBIX YPAaBHEHUM C KBaIpPaTHOMU
Marpuiieit Merogom Kpamepa. Penienre cucteMbl TMHEHHBIX

10
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Ne
n/n

Paznen

TeMaTuka NPAKTHYECKUX 3AHATUI

Tpyno-
€MKOCTh
B

aK.Jac.

anreOpanyeckux ypaBHeHu# meroom ["aycca.

Pasnen 2

Paznoxenue BekTopa 1o 6asucy. CkajsipHOE U BEKTOPHOE
IIPOU3BENIECHUS ABYX BEKTOPOB. CMEIIaHHOE IPOU3BEACHUE TPEX
BEKTOPOB.

ITnockocts B mpoctpancTse. [IpsiMas B mpocTpancTse. Bzaumuoe
pacnosoKeHue NpsMoil U m1ockocTy. [IpsiMas Ha MIIOCKOCTH.

10

Pasnen 3

PackpriTre HeonpeaeneHHOCTeN alredpanyeckKuMH Croco0amu u
C IIPUMEHEHHUEM 3aMeYaTeIbHbIX MPEAEIOB U SKBUBAIECHTHBIX
¢dbynknuii. HempepreiBHOCTh hyHKIIMU. Touku paspeiBa (yHKIIHH,
UCCJIEIOBAaHKE UX XapakKTepa.

Texnuka nuddepenuuponanus. Jlorapudmuueckas mpous3BoIHas.
Huddepennman Gpynxnun. Ero nmpumeneHne B mpuOIMKEHHBIX
BbIuncieHusx. [IpousBoaabie Beicux nopsiakos. [IpousBoaHbie
(GYHKIMI, 3a1aHHBIX TapaMETPUUECKU U HESIBHO.

14

2 cemecTp

Pasnen 4

PackpsITHEe HEONPENEIEHHOCTEN C MOMOLIBIO ITpaBuia Jlonurans.
[TonHOe HccnenoBanne GyHKLUUHU U TOCTPOEHHE ee rpaduka.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUST (PYHKIIUU
Ha 3aMKHYTOM HHTEpBaJle.

Pasnen 5

PasnoxeHne panoHalbHBIX ApoOel Ha mpocTeniue.
Henocpencrsennoe narerpupoBane. OCHOBHBIE METO/BI
UHTErpupoBaHus. IHTerpupoBanue 1poOHO-paliiOHaIbHBIX
¢bynkuuii. MUHTErprpoBaHne paroHaIbHBIX BBIPAXKEHUN OT
TPUTOHOMETPUYECKHUX M OT UPPAIMOHAIBHBIX (PYHKIINH.

14

Paszen 6

Beruucnenue onpesieneHHOro uuTerpaia mno gopmyie HerotoHa-
Jlet6nuna. laTerpupoBanue mo 4acTsaM U 3aMEHOM MePEeMEHHBIX
B OIIpeJIeJIECHHOM MHTerpane. Beruncnenue miomaaei, 00beMoB 1
JUIMH JYT C IIOMOIIBIO ONPEIEIEHHOT0 HHTEerpasa. Berancinenue
HecoOcTBeHHbIX uHTerpasos I u Il poxa.

10

3 cemecTp

Pasnen 7

Y nepBoro nopsika ¢ pa3AessitoIUMHUCS IEPEMEHHBIMU.
Opnnoponnsie 1Y . JIuneiinsie Y nepsoro nopsaka. Y paBHeHUE
beprymu. /1Y BeICIINX NOPSAJIKOB, TONYCKAOIINE TOHUKEHUE
nopsaka. Jluneitnsie mudpepeHuanbHble ypaBHEHUS,
OJTHOPOJIHBIE ¥ HEOTHOPOAHBIE. JInHelHbie nuddepeHInanbHbIe
YpaBHEHHsI C IOCTOSIHHBIMU K03 (puIIneHTaMu. Y paBHEHUS C
MpaBoil 4acThlO crieruaibHoro Buaa. Meron Jlarpanxka.

10

Paznen 8

Haxoxnenue obnactu onpenenenus O@HII. Haxoxaenne yacTHBIX
pon3BOHBIX. HaxoxaeHne nponu3BOIHBIX CIOKHBIX (PYHKIUN
HECKOJIbKHUX ITepeMeHHbIX. Haxoxk1eHre 4aCTHBIX POU3BOIHBIX
BBICILIMX MOPSAKOB. Beruncnenne npou3BoAHbIX (QYHKIUH,
3a7aHHbIX HesBHO. [uddepentman @HII, ero npunoxenus.
Juddepennumansl BBICIINX NOPAIKOB. Bbruncienue rpaguenTa u
MPOM3BOIHON IO HampasieHuto. MccnenoBanue GpyHKIMHI IBYX
IIEPEMEHHBIX Ha DKCTPEMYM.

10

Pasnen 9

JIBOWHOM UHTErpaJl, €ro CBOMCTBA, BBIYUCIEHUE B IEKAPTOBBIX
KOOpJMHATAaX. 3aMEHA MEPEMEHHBIX B IBOMHOM MHTErpaJie.

10




Tpyno-

Ne Paznen TeMaTuka NPAKTHYECKUX 3AHATUI €MKOCThL
n/n B
aK.4yac.

[TonsipHbIE KOOPAMHATHI HA IIIOCKOCTH. [Ipriiokenns ABOMHBIX
MHTErPAJIOB.

KpuBosmHelinble HHTErpassl BTOpOro poaa. [lpunoxenus
KPUBOJIMHENHBIX NHTETPAJIOB.

10. Paznen | Uucnossie psinbl. CXxoauMocCTh U cymMMa psina. Heooxomaumoe
10 yCJIOBHE cXOAUMOCTH. [leficTBus ¢ psagamu. MeTo bl 8
MCCJIEI0BAHUS U IPU3HAKHU CXOJAMMOCTH 3HAKOMOCTOSIHHBIX,
3HAKONEPEMEHHBIX U 3HAKOUEPEAYIOMUXCS PAIOB.
@OyHKUMOHANBHBIE psAbl. O0JIaCTh CXOAUMOCTH, METO/IbI €€
onpezaenenus. CteneHHble paabl. Pasnoxkenue pyHKIuii B
CTETEHHBIE PSIIBIL.

[IpencraBnenue GyHKUUNA TPUTOHOMETPUUYECKUMU paaMu Dypbe.
Psiiet @ypbe i YeTHBIX M HEYETHBIX (DYHKITUH.

HUroro 100

4.2.4. JlabopaTopHbie padoThI.

JlaGopatopHbie pabOTHI HE MIPETYCMOTPEHBI.

4.2.5. KypcoBbie pa6oThl (IIPOeKTbI)

KypcoBbie paboThl (IIpOEKTHI) HE IPEAYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B xone oOyueHust npUMEeHSI0TCS:

Jlekuuu, KOTOpbIE SIBISIOTCS OJHUM M3 BaKHEHIIUX BUAOB YUEOHBIX 3aHATHN U COCTABIISIOT
OCHOBY T€OPETUUECKOM MOATOTOBKU 00Y4YaIOIIUXCA.

Ienu JIEKIIMOHHBIX 3aHATHIN:
-aTh CUCTEMAaTU3UPOBAHHBIE HAayYHbIE 3HAHMS IO TUCLUIUIMHE, aKUEHTHUPOBATh BHUMAHUE Ha
HanboJee CI0KHBIX BOMPOCAX TUCHUILIMHBL,
-CTUMYJIUPOBATh AaKTHBHYIO I1O3HABATENbHYIO JEATEIbHOCTh OOYYAOLIMXCS, CHOCOOCTBOBATH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBIIIIJICHUS.

IIpakTu4yeckue 3ansaTus. Lleay mpakTHUECKUX 3aHATHIA:
-COBEPILEHCTBOBATh YMEHUS U HaBBIKM PELIECHUS MTPAKTUYECKUX 3a/1a4.

['maBHBIM coaep’kaHMEM JTOro BUAA YYEOHBIX 3aHATUM SBIAETCS paboTa KaKIoro
o0ydaromerocsi MO OBJAJCHUIO TMPAKTUYECKUMH YMEHHSAMH M HaBBIKAMH IPOQECCHOHAIBHOM
JeSATEIbHOCTH.

Koncyabranuu (Texymasi KOHCYJbTallUs, HAKaHYHE SK3aMEeHa) SIBIAIOTCS OJHOW u3 (opm
PYKOBOJICTBA Yy4eOHON pabOTOM OOyJaromuXcs M OKa3aHUS WM TIOMOIIM B CaMOCTOSATEIHHOM
U3y4eHUH Marepuajga JUCLMIUIMHBI, B JIMKBUJAIMM HUMEIOIIMXCS TMpOOENoB B 3HAHUSX,
3aI0JKEHHOCTEN 10 TEKYILIUM 3aHSTHSM, B IOATOTOBKE MUCbMEHHBIX PaboT (IIPOEKTOB).

Teky1rie KOHCYNIbTAIMK TIPOBOAATCS TPETolaBaTesieM, BeAYIUM 3aHATHS B yueOHOIl rpymre,
HOCSIT KaK MHIVUBHUyaIbHBIN, TaK U TPYIIIOBON XapakTep.

CamocrosiTeibHAsA padoTa o0ydaloIIMXcsl HarpaBleHa Ha YIIyOJleHHe M 3aKpervieHHe
3HaHWI, MOJyYEHHBIX HA JIEKUUSIX M APYIUX 3aHATUSAX, BHIPAOOTKY HABBIKOB CaMOCTOSITEIBHOTO
AKTUBHOTO TPHOOPETEHUS] HOBBIX, JOMOJHHUTENIBHBIX 3HAHMH, MOATOTOBKY K IPEACTOSIIUM
y4eOHBIM 3aHATHAM U IIPOMEKYTOUHOMY KOHTPOJIIO.
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6. OUEHOYHBIE CPEACTBA JJISA TEKYIIET'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTAIIMA 11O UTOTAM
OCBOEHMA JUCIIUAITJIMHBI

6.1. Oyenounvie cpeocmea 013 camocmoamenvHol pabomsl U MEKyuLez0 KOHMPOJis
ycnesaemocmu

Pazoen 1. Beeoenue. dnemenmol 1unetiHol aneeopvl

1. Obparnas marpuna.

2. Beruncnenue omnpenenureneii 4-ro u 60j1ee BEBICOKUX MOPSIKOB.
3. PaznoxeHnue BeKTOpa 1o 6a3ucHBIM BEKTOPAM.

Paszoen 2. Bexkmophas aneebpa u ananumuieckas eeomempust

1. 3ajaun aHATUTUYECKON reOMEeTPUH Ha MIOCKOCTH.

2. [ToBopoOT 1 mapasuIenbHBIA MEPEHOC CUCTEMBI MPSMOYTOJIBHBIX KOOpAUHAT. X
MCIIOJIb30BAHUE ISl TOCTPOCHHS KPUBBIX BTOPOTO MOPSIIKA.

3. [onsipHast cucreMa KOOpPAMHAT.

Paszoen 3. Beeoenue 6 mamemamuueckuii anaius

1. AGcomtoTHast BeruuHa (MOyib) AEUCTBUTEIBHOIO YHCIIA U €€ CBONCTBA.

2. OcHOBHBIE 2JIEMEHTapHbIe (YHKIMH, X CBOWCTBA U IpadUKH.

3. OnHocTopoHHUE npenensl pyHKIMM B Touke. Kitaccuduxanus Touek pa3pbiBa.

4. MexaHluecKHUe U TEOMETPUYECKUE MPUIIOKEHUS TPOU3BOAHON. [IpuMeHeHe ponu3BOIHOM
JUIl COCTaBJICHUS] YpaBHEHUI KacaTeIbHOW U HOPMaJIU K IUIOCKOW KPHBOH.

Paszoen 4. Jlugpgpepenyuanvroe ucuucnenue yHxkyuii 00HOU nepemenHoll

1. Ilpunoxenue nuddepenmana kK NpuOIMKEHHBIM BHIYUCIEHUSM U OLIEHKE NOTPEIIHOCTEN.
3. IIpousBoaHble U AU PepeHanbl BRICIINX MOPSIKOB.

4. Cxema uccreioBanus (pyHKIIMHM U IOCTPOEHUE ee rpadukKa.

Pazoen 5. Dnemenmui vicuteti ancebpol. Heonpeodenénmwiii unmezpan

1. Pemienune ypaBHEeHHMI U HEPABEHCTB HA MHOKECTBE KOMIJIEKCHBIX YHUCEI.

2. PaznoxkeHue pallMoHaJIbHBIX Apo0Oei Ha mpocTeniue 1podu METOI0M HEONpeaeIeHHBIX
KOd((HUITUEHTOB.

3. OcHOBHBIE KJIacChl HHTETPUPYEMBIX (PYHKIIHH.

Paszoen 6. Onpedenénuviti unmezpan

1. 3amaun Ha BBIYKCIICHHWE JIMHBI IYyTH TJIOCKOW KPUBOM MPU Pa3IUYHBIX CIOCO0axX 3aJaHus
ypaBHEHUS KpUBOH, OOBEMOB TeNl MO IUIOMIAAM MapauIeNbHBIX CEueHUH, O0BEMOB Tel
BpaIeHus, TUIOaN TTOBEPXHOCTH TEJ BPAIICHUS

2. [IpunoxkeHue onpeAeNeHHOr0 HHTErpaia K 3aja4yamM (GU3UKH U MEXaHHUKH.

3. Beruucnenue miomnaan HEOrpaHMICHHON 00JIaCTH C TIOMOIIBI0 HECOOCTBEHHBIX HHTETPAJIOB.

Paszoen 7. Obvixnosennvie oughghepernyuanvivie ypasHenus

1. Jluneitapie ogHOpOAHBIE nU(depeHITnaTbHBIE YPaBHEHUS 3-T0 U 00Jiee BRICOKUX MOPSIKOB C
MOCTOSIHHBIMU K03 purimenTamu.

2. Meron Jlarpanxka (BapuallMM NPOU3BOJBHBIX IIOCTOSHHBIX) JJISi PEIIeHUs JMHEHHBIX
HEOJHOPOAHBIX AU depeHInaNbHBIX YpaBHEHHH N-T0 MOpsaKa.

3. Cucrembl TUHEHHBIX U depeHINaTbHBIX YpaBHEHUH.

Pazoen 8. @ynxyuu nHeckonbKux nepemeHHbIx

1. O6nacte onpeneneHuss GyHKIUNA HECKOJIBKUX MEPEMEHHbIX. JINHUM U MOBEPXHOCTH YpPOBHS.
N300pakeHre MOBEPXHOCTEH 2-T0 MOPSIKA.

2. UccnenoBanue GyHKIMI ABYX IEPEMEHHBIX.

Paszoen 9. Humezpanvroe ucuucnenue QyHKyuti HeCKOIbKUX NEPEMEHHBIX
1. ITpunosxeHust ABOMHBIX UHTETPaAIOB. JIBOITHON MHTErpaj B MOJISPHBIX KOOpAUHATAX.
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2. KpuBoJsIMHETHBIE UHTETpaNIBI 2-TO poja.

Pa3zoen 10. Yucnosvle u (hynxkyuonaivhvie psaovl
1. IlpuMeHeHne CTENIEHHBIX PSIOB B BEIYMCIICHUIO MPE/ICIOB M ONPEACICHHBIX HHTETPAJIOB.
2. NnrerpupoBanue auddpepeHnnaibHbIX YPaBHEHHH ¢ TTOMOIIBIO PSIOB.

6.1.1. [IpuMmepHOe pacueTHO-TpaduyIecKoe 3a1aHuE

Tema «Dnemenmol 1uHEUHOU aneeOPbLy
3adanue I. Pemnth cucTeMy JTMHEHHBIX alreOpanvyecKkux ypaBHeHH MmeTooM JKopaaHa-
X =X, + X3 +2X, =0
Taycca X +X, =X, +X, =—4
2% —3X, — X3 +3X, =15
3%, +2X, — X; +5%, =8
3adanue 2. Pemuthb cucteMmy ypaBHeHHI MeTosioM Kpamepa
2Xx—y+z=1
X+4y-3z=4
2X+y+52=-3

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

7 20 02 3
A=|-7 -2 1| B=[1 0 -2
1 11 31 1

Tema «Hccneoosanue gpynkyuu u nocmpoenue ee epaguray

3adanue 1. IlpoBecTy MoJIHOE UCCIIEI0BaHUE (PYHKIUI U TOCTPOUTD UX IpapuKu:

1.y=x2+g; 2. y=x*Inx.
X

3adanue 2. HaiiTi cBOGOIHEIH WiIeH KBAIPATHOTO ypaBHEHHUs x° — 8x + (| = 0 Tak, 4T0oObI
CyMMa KBaJipaTa IepBOro KOpHs U Ky0a BTOpPOro Obljia HanOOIbIIEH.

Tema: «Pewenue nunelinvix oughghepeHyuanvHulx ypasrueHuti 2-20 nopsaoka memooom noooopa u
memooom Jlazpanicar

3amaHpl JHHEHHBIE HeoMHOpomHble JuddepeHanbHbple ypaBHEHUS 2-TO TOpsIKa ¢
MOCTOSIHHBIMM KO3 (QUIMEHTaMHI CO CIEeLMaJbHOW mpaBod wactblo. Haiitm ux oOmue
peiieHnss METOAOM Togbopa u MeromoM Jlarpanxka (Bapuanuu MPOU3BOJIBHBIX
TTOCTOSTHHBIX ) ¥ YOSIUTHCS, UTO MOTyYEHHbIE PEIIEHHS COBITA IAIOT.

1. y"+2y'—3y=2¢" 2. y"+y =2y =3c0s X
6.1.2 IlpuMepHble BADHAHTHI MHANBUIYAJIBHBIX TOMAIIHUX 32 JaHUIA.

Tema «Ananumuueckas ceomempus Ha NIOCKOCMU U 8 NPOCIPAHCTNGE)
3adanue 1. Haiitn paccrositHue OT TOUKU Mo 10 TIIOCKOCTH, IPOXOJALIEH Yepe3 TpU TOUKU
M, Ma, M3,
Mi (1;1; - 1), M2 (2; 3; 1), M3 (3; 2; 1), Mo(~3; - 7; 6).
3adanue 2. Haiiti yron Mexay TiockocTsiMu X +2y—2z2—7=0, x+y—-35=0.
3adanue 3. HamucaTh KaHOHWYECKHWE ypaBHEHHS TPSMOM, 3aJaHHOM KakK IepeceuycHHe
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NBYX IIocKocTel: 2X —3y —22+6=0, x—3y+z+3=0.
3adanue 4. Haiitu TOUKy nepecedyeHus npsiMon U IUIOCKOCTH.

X-=7 _y-3 z+1

3 1 =2
3adanue 5. Haiitu Touky M’ , cummerprunyio Touke M (— 2; 0; 3) OTHOCHTEIBHO TIOCKOCTH
2x—2y+10z+1=0.
3aodanue 6. IlpuBecT K KAaHOHUYECKOMY BHUJY YPAaBHEHHS BTOPOTO MOPSAIKA U MOCTPOUTH
KpPUBBIC:
1. X2+6y?+2x+12y-2=0; 2. 9x2-25y?-18x-100y-316=0; 3. y2-6x-4y-12=0.
3aodanue 7. TlocTpouTh KPUBYIO, 33/IaHHYIO B TIOJSIPHBIX KOOPAMHATAX, M 3aTEM MOJIYYHTh
e KAHOHMYECKOE YPaBHEHHE B IEKAPTOBBIX KOOPIMHATAX
2

1+0.5sin @

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

p:

Tema «Teopus npedenos. Henpepvignocmo ¢hynkyuuy»

3aoanus 1-8. Boiuuciums npedenvlt hyHKuul

. SVxT+2x +2x . Nl+2x -3
1. Iim 2. Im ————
X—>0 3)(?-1 x—4 \/;_2

4 _ _ x+1
3. fim L —3x 1 4 fm| 252
=0 cos2x —1 w0\ x —1

sinzx _ 1

) . 2 2
%hll+2tg2x 6.}11300(\/)6 +2x—\/x —3x)
1/x
7. lim(x-i_lj 8.y=v9—x +m(Q2x+1), D(y)=?

x|\ 2x =3

3adanue 9. Haiity Toukn pa3pbisa QYHKIMK U yKa3aTh THII paspbBa y =2 .

Tema «Heonpeodenénnwiti unmezpany
3adanus 1-71.BeraucauTh HeONpeeNnEHHbIN UHTErpal:

(O R 2. [-%—dx
(x+DIn“(x+1) sin < x
2

I X+ 2x+3 « 4 J~ dx

X(x=1)(x+2) X/2X+3

dx 3 2X+3

5. 6. | cos®5xdx 7. | ———dx

J.sin2x+3cos2x+4 J J.x2—4x+8

Tema «Onpedenénnviii unmezpan»

3adanue 1 Haiitu Tuomaip, OrpaHHYCHHYIO KPUBBIMU Yy =€*, y=e " ¥ npsiMoit X =1.

3adanue 2. Haiitu o0ObeM Tena, 0Opa30BaHHOTO BpallleHUEM BOKpYr ocu OX KpuUBOH

y?=ax® —x*.

x=t>-2
3aoanue3 Haiitu 1iuHy KpUBOM { 0<t<2

y=4t° -1’
7
3adanue 4 . BEBIMUCINUTH ONpeIeIeHHBIN HHTETpal Icoss Xsin 2xdx
0
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3adanue 5. BHIYUCIUTH ONpENCICHHBIM WHTETPAl WM YCTAaHOBHUTH €T0 PAacXOJAMMOCTH

o0

j dx
] X2 +2x+3

Tema «/[otinble u KpUBOIUHEIHBIE UHMESPALbLY
3adanue 1. I3MeHUTDH MOPAIOK UHTETPUPOBAHUS B IBYKPATHOM

4 X
UHTErpase jdx I f(x,y)dy
3 I
3adanue 2. BuraucauTh mIoMaaL 00JIaCTH, OTPAHHYCHHON JTMHUSMUA
y=11-x*,y =-10x
3adanue 3. HaliTu KOOpAMHATHI IEHTPA TSHKECTH TEJIa, OTPAHHYECHHOTO
mrockocTsiMu 2X +3y —12=0,x=0,y=0,z=0u

IJIMHIPHYECKON TTOBEPXHOCTBIO Z = y2 / 2
3aoanue 4. BuIYUCINTh

I ydx + x*dy + zdz, rae L- ayra kpusoii
L

x=t,y=t%z=t° (0<t<1)

Tema «Cmenennsie psaodvly
3adanue 1. Paznoxuts B pag Makmopena: f(x)=cos’ 2x; 6) f(x)=In(1-2x).

X
3aoanue?. Haiitu J. (¢ moMoUIbI0 Pa3JIOKEHUs] B CTENEHHOH psin).
0

dt
NS
3aodanue 3. Haittu pemienne Y (B Buae psga): y'+xy=0, y(0)=1, y'(0)=0.

.
3adanue 4. BBIUACIUTD smz ¢ tounoctrio o 0,0001.

6.1.3 Bonpocs! U151 NOATOTOBKHU K KOJVIOKBUYMY

Tema «/lunetinas ancebpa u ekmopnas aneebpa»

Martpuna. Pasmep (pa3smepHoctb) Marpuubl. IIpsmoyromnbHas marpuna. Ksagpartnas
Matpuna. ['naBHasg nuaroHans MmaTtpuubl. TpeyrosnbHas Marpuna. JlMaroHanapHas MaTpHLA.
Enunanunas  marpuna.  HymeBas — martpuma.  TpaHcOHMpoBaHHas ~— Marpuna WK
TpaHCHOHUpOBaHHE Marpuubl. CroxeHue (BBIYMTAHUE) MATpPUIl M €ro  CBOWCTBA.
CornacoBaHHble MaTpHIlbl. YMHOXKeHHE Matpull. OnpeleneHne pa3MEepHOCTH MAaTPHIbL,
[OJIy4aeMOM B pe3yJabTaTe IPOU3BEACHUS JBYX MaTpull. llepecTaHOBOYHBIE MAaTpHUIBL.
Cummerpuueckas Matpuia. [IpotuBononoxxHeie MaTpullbl. Bo3BeaeHre MaTpuliibl B CTETIEHb

Onpenenurens Marpuubl. CBoiicTBa omnpenenutens (0COOEHHO Te, KOrja ONpeleluTeNb
paBeH HyJIIO0 U MeHsieT 3Hak). [IpaBuiio BeruMciaeHus onpenenuresns BToporo nopsaka. [lpasumia
BBIUMCJICHUSI ONPENENIUTENs] TpeTbero nopsaka. IlpaBuna BbIYMCIEHUS  ONpENEIUTENS
YETBEpTOro M OoJjiee BBICOKUX MOPSAKOB. BblunciieHne ornpenenuTens TpeyroiabHOW WK
JUaroHaJIbHON MaTpulbl. BeipoxkenHas Matpuna. HeBslpoxaeHHas marpuna. I[lonstue MmuHop.
Anrebpanueckoe nononHeHue. Coro3Has (mpucoeAauHeHHas) Marpuma. OOpaTHas Marpuia.
VYcnoBue cyiecTBoBaHNE 00paTHOM MaTpPUIIHI.

DneMeHTapHbIe TpeoOpa30BaHus MATPUIl. DKBUBAICHTHBIC MaTpuIlbl. CUCTEMA JTMHEWHBIX
ypaBHeHul. PelieHne cucTeMbl JMHEHHBIX YpaBHEHMUW. Martpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. PacimimpeHHas MaTpulla CUCTEMbI JIMHEHMHBIX ypaBHeHUW. Panr maTpuuel. Teopema
Kpamepa. IlpaBuno Kpamepa pemieHuss cucTteMbl JIMHEHHBIX YpaBHEHMM. YcioBue
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CyIIECTBOBAHUSl PpEIICHUS CHUCTEMbl JIMHCHHBIX YypaBHEHWU. basucHeie U  cBOOOJHBIC
IIEPEMEHHBIE.

[Tonsatue Bexropa. Koopnunatel Bekropa. JlnmHa (Monynb) Bekropa. Hampasisromiue
KOCHUHYCBhl BEKTOpa, UX CBOWCTBO. KoyuinHeapHble BEKTOpHI (ONpEIENICHNE, KaK ONpPENEIUTD).
PaBuble  BekToprl.  Kommanapuele  BekTOopel  (ompeneneHue, Kak  ONpPENeNUTh).
[lepnieHauKynIApHBIE (OPTOTOHAJIBHBIE) BEKTOPHI (OIPEEIICHNE, KaK ONPEAEIUTh). YTOI MEXKAY
BekTopamu. CyMMa BEKTOPOB (IIpaBUIIa TPEYrOJIbHUKA M IapajjiesorpaMMma, 4epe3 KOOpAUHAThI
BeKTOpa). PasHOCTh BEKTOPOB (IIpaBUiIa TPEYrOJIbHUKA U IapajlieIorpaMMa, yepe3 KOOpAUHAThI
BEKTOpa). YMHOXXEHUE BEKTOpa Ha uucio (ompeneneHue, (opmyna uepe3 KOOPAHMHATHI).
[lonatne opra. OpTel | j, k oOcell NpPAMOYroNBHOH cHCTeMbl KoopauHar. CkalsipHOe

IIPOU3BEJICHUE BEKTOPOB (ompeesieHrne u (Gopmyna dyepe3 KOOpJHUHATBI BEKTOPA), €ro CBOICTBA.
DU3NYECKUI CMBICIT CKaJIIPHOTO MIPOU3BENCHUS BEKTOPOB. CKaIsipHOE NIPOU3BEICHUE BEKTOPOB
i,] (i, k mm j, k). BekropHoe npousBeneHne BeKTOpoB (ompenencHue u dopmyna depes
KOOpJAMHATBl BEKTOpa), ero cBoiicTBa. ['eomerpuueckuii M (HU3HYECKHA CMBICT BEKTOPHOTO
IIPOU3BENICHUSI BEKTOPOB. BEKTOpHOE IpOU3BENEHHUE BEKTOPOB i,] (i, kK wnum 1 k un T.1.).

CMmenranHOe TIPOW3BEICHUE BEKTOPOB (ompenerneHue, popmyna ydepe3 koopauHatsl). [IpaBas
(;leBast) Tpoiika BEKTOPOB (ompejenieHue, Kak omnpenenutb). (CMemaHHOe MpOU3BEICHUE

BEKTOPOB i, j, k. I'eomerpudecknue npuioxkeHuss BEKTOPHOM ainredpa (BBIYMCIEHHUE ILIOIIAAU

TPEYroJbHHKA ¥ MapajuienorpaMMa, o0beMa NHPAMHIBI W IapajUIeseluieia METOI0M
KOOPJAMHAT).

Tema «/Jughghepenyuanvroe ucuucnenue GyHKyuil 00OHOU NEPEeMeHHOU»

Ornpenenenne Mpou3BOAHOM. ['eoMeTpuUUecKuil CMBICT NPOU3BOAHON. MeXaHMUECKHUil
CMbICT Tpou3BOAHOW. [loHATHE KOHEYHOW WM OECKOHEUHOW TMPOM3BOJHOM B TOUKE.
Huddepenuupyemocts ¢GyHKuMH B Touke. HeobxoauMoe M JOCTaTOYHOE — YCIIOBHE
mubdepeHIMpyeMOCTH (QYHKIIMM B Touke (Teopema). CBsi3b MeXAY HENPEpPBIBHOCTBIO U
muddepennpyemoctoio  pyHknuu  (teopema). Touka  Bo3BpaTa.  YrioBas — TOYKa.
Huddepenunpyemocts GyHKIUMU Ha uHTepBajie. JAuddepeHunpyeMocTb GyHKIIMN Ha OTpPE3Ke.
I'mankas nuHus. IlpaBuna muddepennuposanus. Jlokasare, uto (f +g)' =f’'+g’. Jokasars,

fl_f-9-7-9" ppu g =9g(x)#0. doxasars,
g g°
49ro (c- f)' =c- f’, TAe ¢ = const. [Ipon3Boaubie BeICIIMX NOPAAKOB. IIponsBomHas BTOPOro

yro (f.g)'=f'-g+ f.g’. Hokasars, 4TO

nopsiaka (Bropas mpousBoaHasi). [IpousBoanas n-ro nopsiaka. [IpousBoanas cinoxxHod GpyHKIUN
(treopema). [IpousBoanas oOpaTHO# pyHKIHMK(TEeOpema). Tabmuia MpoOU3BOIHBIX: JOKa3aTh, YTO

’ U !
(€Y =0, ecnu C — mocrosnHas; (x”) =nx"t: (ex) =e*; (ax) =a*lha, a>0, a=1;

4 l . ’ 1 . - Y . ! - . ' 1 .
Inx) ==; (I =—— 0, 1; (sinx) =cosx; (cosx) =-sinx; = ;
(inx) X (loga x) xina' &0 27 sinx) (cosx) (199 cos’ X

(ctox) = —iz , (arcsinx) = . (arccosx) =-— (arctgx) =

1 1
sin” x V1-x2 V1-x?
(arcctgx)' - n +1x2 Jlorapudmuueckoe  muddepennuposanre.  Juddepenunpopanne

GbyHKIMH, 3a7aHHBIX NapaMmerpuuecku (Teopema). uddepeHunpoBanre HESBHBIX (DYHKIHH.
Huddepennman pynxmuu. Auddepenunan HezaBucuMoit nepeMeHHoON. I eoMeTprudeckuii CMbICI
muddepennmana Gynkuu. MaBapuantHocTh hopmbl mepBoro nuddepeniuana. [Ipumenenune
muddepeHimana K npuOIMKEHHBIM BEIYUCIICHUSM.

Teopema ®depma, ee reoMeTpUIECKU CMBICI. TeopeMa 0 KOpHsIX MPOM3BOIHON (Teopema
Pomnst), ee reomerpuueckuil cmbici. Teopema 00 OTHOIIEHMM MpUpAIEHUH ABYX (QyHKIHIA

1+ x2
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(reopema Komm). @opmyna Komu. @opmyna 06001eHHON HOpMYIT0Oil KOHEUHBIX TPUPAIICHUH.
®opmyna koHeuHbIX IpupamieHuil (Teopema Jlarpanika). @opmyna KOHEUYHBIX IPHUPAIICHUM.
®opmyna Jlarpanxka, ee TeOMETpUYECKUN CMbICI. TeopeMbl 0 cpeaHux 3HadeHusax. [IpaBuio

JlonuTanss packpeITHs HEONPEACIICHHOCTh THUIA 0. [IpaBuno Jlonutans packpbITHs
0
HEOIIPECIEHHOCTh ~ THUIA {00} IIpumenenne mnpaBuna JlonuTans fan8  pacKpbITUS
o0

HEONPEIEICHHOCTEN Tulla {O-oo}. IIpumenenne mnpasBwia Jlonurans Uil  PAaCKPBITHS
HEOIIPECICHHOCTEN THIa {oo—oo}. HeoGxonuMoe M 10CTaTOYHOE YCIIOBUSL BO3pacTaHUs

(yOpiBanus) pynkiuii. Touka Makcumym (yHKIUU. Touyka MUHMMyMa (QYHKIUHA. MakcUMyMm
¢ynkuuu. MunumMyM ¢QyHKOHHA. OKCTpeMyMbl (GyHKOMA. [mankuii SKCTpeMyM  (yHKIHH.
Octperit skctpemyMm. HeobOxomumoe ycnmoBue skcTpemyma. HeoOxomumoe ycloOBHE IIIAIKOTO
skcTpemyMa. Kputnueckue Touku ¢yHkiuu. Heobxoammoe ycinoBue 3KCTpemMyMma (QYHKIIHH.
Hocratounoe ycinoBue 3kcTpeMyMa. J[OCTaTOYHOE YCIOBHE JKCTPEMyMa Ha OCHOBE IEPBOM
MPOU3BOIHOM.

Tema «/{upghepenyuposanue Qynxyuil HeckOIbKUX NEPEMEHHBIX»

[Tonsatne ¢yHKUMUM HECKOJIBKMX MepeMeHHbIX. OOnacte omnpexaeneHus (QyHKIUH
HECKOJBKMX InepeMeHHbIX. JIuaum ypoBHs. IloBepxHoctu ypoBHs. IlonHoe mpupaiueHue
(YHKLUU HECKOJBKHUX MEPEMEHHBIX B Touke. YacTHoe mnpupaiieHne (QyHKIUM HECKOIbKHX
NEepEeMEeHHBIX 1Mo nepeMeHHoi Touke. uddepenuman mepBoro mopsaka ¢yaknun. [Ipenen
(GYHKLUN HECKOJbKMX IepeMeHHbIX. HemnpepblBHOCTh (DYHKIMM HECKOJIBKHUX IEPEMEHHBIX B
Touke. YacTHbIE MPOM3BOAHBIC (PYHKIMU HECKOIBKHX mNepeMeHHbIX. [lomubii auddepernnan
(GyHKLIMU HECKOJBbKUX NepeMeHHbIX. HeoOxoaumoe ycnoBue s3xcTpemyma auddepeHunpyemoit
(YHKIIMM HECKOJIBKUX MepeMeHHbIX. JIOKabHbIII MUHUMYM (pYHKIIMH HECKOJIBKUX MEPEMEHHBIX
B To4ke. KacaTtenbHas MIIOCKOCTh K MOBEPXHOCTH 7 = f(X,y) B TOYKE INIAJAKOIO 3KCTPEMyMa.

Hopmane x moBepxHocTH z = f(X,y). I'pagueHT (QyHKIMM HECKONBKHX IIEPEMEHHBIX, €ro
reometpudeckuii cmpicn. Ilpomssoanas Gynkumn z = f (X, y) 1o Hanpasiennio Bektopal , ee

. 0z
HpI/IMeHeHI/IC K HCCICIOBAHUIO (1)yHKHI/II/I. CDopMyna JJIs1  BBIYUCIICHUSA HpOI/ISBOJIHOI/I _
OX

Gynkumnz = f(x,y), HedaBHO 3anaHHOM ypaBHenueM F(Xx,y,z)=0. ®Popmyna mnoIHON

NpoM3BOIHONW 11t (yHKUMHM JBYX mnepeMmeHHbIX. Teopema IlIBapma. JlocraTounoe ycnoBue
KCTpeMyMa (DYHKLHUU HECKOJIbKUX MEpEMEHHBIX. YClIoBUE MakcuMyMa (MUHUMYyMa) (QyHKUIUU
HECKOJIbKUX TE€PEeMEHHBIX B CTallMOHApHOM Touke. Touka MakcuMyma (MUHMMYyMa) JUIs
¢byuknun. IloBepxHOCTH BTOpPOro mnopsaka (OJHOMOJIOCTHOW TUIEpOONIONA, ABYIOJIOCTHON
TUNEepOO0JION]T, BIUIMIICOMJ, DIUIMITHYECKUN mapabonoua, runepdbonuyeckuii mapabononn,
AITUNTUYECKUN LIUITUH/P, TUIIEpOOINYECKUN HMIHH/IP, MapaboInuecKuil HUINHIP, KOHUYECKHe
MOBEPXHOCTH), X ypaBHEHHUs. MeTO]l OCTPOEHHUS TOBEPXHOCTEH BTOPOTo MOpsiaAKa.

6.2. OueHo4YHbIe CpeACTBA /s MPOBEAeHUs IPOMEKYTOUHON aTTecTalu (IK3aMeHa)
6.2.1. [IpuMepHbIii NepeyeHb BONPOCOB K IK3aMeHY:

. IloHsATHA MaTpUIBL, 2IEMEHTOB MaTPUIIbI, PA3MEPHOCTU MaTpuLbl. Buipl MaTpu.

. [leficTBHs HaK MaTpULIaMU U UX CBOMCTBA

. Onpenenurens maTpuipl. CBONCTBA ONPEACIUTENEH.

. Cucrema JIMHEMHBIX YPAaBHEHHI: OCHOBHBIE ITOHSTHSI.

. ®opmynsl Kpamepa perieHns cucteM JMHENHBIX YPaBHEHUH.

. Meton I'aycca pemieHust CUCTEM JIMHEHMHBIX YPAaBHEHUN.

. Bextopsl: ocHOBHBIE OHATHS. KoyuiMHEapHble U KOMILJIaHAPHBIE BEKTOPBI.

. JIuHeitHpIe onepaluy ¢ BEKTOpaMHu.

. CkansipHO€, BEKTOPHOE, CMELIIaHHOE ITPOU3BE/ICHUSI BEKTOPOB, UX CBOICTBA.
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10. ITnockocth. Bunpl ypaBHEHHI TUIOCKOCTH. PaccTosiHUE OT TOYKH 10 TUIOCKOCTH.

11. YcnoBus napanienbHOCTH U EPIEHAUKYISIPHOCTH IBYX IUIOCKOCTEN. YTOI MEXKIY
IIJIOCKOCTSIMH.

12. Ilpsimas B mpocTpancTBe. Bupl ypaBHEeHU NpsIMOM B IIPOCTPAHCTBE.

13. YcnoBus napajuieabHOCTH M NMEPHNEHANKYIISIPHOCTH MPSAMBIX B IPOCTPAHCTBE. YTOJI MEXIY
MPSIMBIMU B TIPOCTPAHCTBE.

14. YcnoBus napajuiebHOCTH U NEPIEHAUKYISPHOCTH MPSAMOM U INIOCKOCTH B MPOCTPAHCTBE.
Yrois Mexay NpsIMOHN U IUNIOCKOCTBIO.

15. ®ynknusa. O6nactu onpeaeneHust GyHKIuu. OCHOBHBIC dJIeMEHTApHBIC (PYHKITUH.
Omnpenenenue npeaena GyHKINHA Ha «I3bIKE TOCIEA0BATEILHOCTI.

16. Ilpenen ¢pynkuuu. [lonstre HeonpeaeneHHOCTH. [1epBhIif 1 BTOPOH KiIacCHYeCKU
(3ameyarenbHbIN) NPEEIbl.

17. Onpenenenue HenpepbIBHOCTH (PYHKLIMU B TOUKE, HAa UHTepBaie (a,b), Ha oTpe3ke [a,b].

18. Touku pa3psiBa GyHKINHU, UX KIACCH(PHUKAIIHS.

19. Onpenenenue npon3BoAHON QYHKIIMU B TOUKE, €€ TEOMETPUUECKUIN CMBICI.

20. IIpasuna muddepenppoanus. [[pon3BoJHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHIA.
HuddepenunpoBanue GpyHKINHU, 3aJaHHON B TapaMeTpuueckoM Buae. uddepenunpopanue
¢GyHKINY, 3a1TaHHON B HESIBHOM BUJIC.

21. Juddepenuan GyHKIINU, €TO TEOMETPHUUECKHUMA CMBICI.

22. Teopema @epma. Teopema Posiss. @opmyna kKoHeUHBIX pupaiieHuii (hopmyina Jlarpanxa).
Teopema Koriu.

23. YcnoBust MOHOTOHHOCTH (yHKITMH. HeoOxoauMoe 1 JoCTaTOYHOE YCIIOBUS DKCTPEMyMa.
BhIyKII0CTh ¥ BOTHYTOCTh KpUBOil. AcUMITOTHL. CXxema uccieoBaHus PYHKIMH U TOCTPOCHUE
ee rpaduxka.

24. TlepBoobOpa3nas ¢ynkuusa. Heonpenen€Huelii nHTerpana, ero cBoictsa. Tadnuia OCHOBHBIX
WUHTETPAJIOB.

24. MeTo/ HENoCpeICTBEHHOTO MHTETPUPOBAaHUs. MeTo1 MHTErpUPOBaHHS [10JICTAHOBKOM
(3ameHa mepemenHoi). Dopmysia HHTETPUPOBAHUS 110 YacTsIM. MIHTerpupoBaHue pannoHaIbHBIX
Ipobeii.

25. OnpeiesieHHBIA UHTETPaJl, €r0 CBOMCTBA.

26. [IpunosxeHus ONpeAeIeHHOr0 HHTEerpaja: BHIYUCICHUE IO U IIIOCKOH GUrypsl B
IPSIMOYTOJIBHOM CHCTEME KOOpMHAT, BEIUHUCICHHSI 00beMa Tella BpallleHusl.

27. InddepennuanbHble ypaBHEHUs 1-T0 MOpsKa: OCHOBHbIE OHATHS.

28. 3agaua Komm 11 nuddepeHanbHbIX ypaBHEHUH.

29. Bunel quddepeHnranbHbIX ypaBHEHUH 1-To mopsKa 1 MEeTObl MX UHTEIPUPOBAHUS

30. uddepennmanbrpie ypaBHEHHsI N-TO MOPsAKA: OCHOBHBIE TTOHSTHSL.

31. Auddepenunanbable ypaBHEHHUS N-TO MOPsIKa, JOMYCKAIOIINE TOHWKEHUS TOPSIIKA.

32. OHOpOAHBIE U HEOJAHOPOAHBIE JINHEHHbIE MU depeHIInaTbHbIe YpaBHEHUS N-TO MOpsIIKa.
33. Onpeanenutens Bporckoro. @yHnameHTalbHble cucTeMsl pemeHnil. dopmyna
Octporpanackoro-JInyBuuis.

34. OnpHOpOoHBIE M HEOJHOPOIHbBIE JHUHENHHbIE MU (depeHInalbHbIe YPaBHEHUS N-TO MOpsIKa C
MOCTOSTHHBIMU KO3 duiineHTaMu. XapakTepUCTUYECKOE YpaBHEHUE.

35. UnTerpupoBanue HEOJHOPOIHbBIE JTHHEWHBIE MU depeHInalbHble YpaBHEHU N-TO MOpPsIKa
C TIOCTOSTHHBIMH KOA((QHUITMEHTAMH ¥ CTICIIHATBHONW MPaBOW YaCThIO METOIOM TOJ00pa YaCTHBIX
pELICHUI U METOJIOM HEOIpeIeIEHHBIX KO (PHUIIMEHTOB.

36. dynkuus ABYX nepeMeHHbIX. O01acTh ONpeesieHusl.

37. Yactable npousBoaHoi pyukuu. [lomusiil tuddepenman GyHKIum.

38. I'papuent. [Ipon3BoaHas o HaNPaBICHUIO.

39. IloBepXHOCTH BTOPOIO NOPSIKA.

40. JIBoitHo# uHTerpan. CBoiCTBa JBOMHOTO MHTErpaJIa.

41. BeruncieHre ABOMHOIO HHTErpasa B IEKAPTOBBIX KOOPAMHATAX U MOJIAPHBIX KOOPAWHATAX.
42. ITpunoxxeHus: JBOMHOTO HHTErpaia.
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43. KpuBOJIMHEHBIN HHTErpaia BTOPOro pojia, €ro CBOMCTBA.

44. BpluucieHne KpUBOJIMHENHOT0 UHTErpajia BToporo poga. ®opmyia I'puna.

45. TIpunokeHust KpUBOJMHEWHBIX MHTETPAJIOB.

46. YucnoBele psibl: OOUIHIA WieH psaa, yacTHyHast cymMMma psijia. OCHOBHBIE CBOMCTBA YHCIOBBIX
psanoB. ['eomerpuyeckuit psaa. 'apMoHrdecKkuil psia.

47. HeoOxoaumble U 1I0CTAaTOUYHbIE PU3HAKU CXOJMMOCTH YUCIIOBBIX PSIOB (IIPU3HAK
CpaBHEHMsI, IPEJeNIbHBINA PU3HAK CpaBHEHMs, Ipu3HaK [lanamOepa, PanukanbHbiil 1
MHTETpasbHbIi npu3Haku Komm).

48. 3HakonepeMeHHbIe U 3HaKouepeIyrouuecs psiibl. AOCOIIOTHAS U yCIOBHAs CXOAUMOCTb.
[Tpusnak cxogumoctu JlenOHuIa.

6.2.2. IIpuMepHbIe TeCTOBbIE 3aaHUA K IK3aMeHY

Bapuanr 1.
Ne
w/n Bomnpoc Bapuants! oTBeTa
16
1. -
3 4
Haiitu anrebpandeckoe JOMOTHEHUE 1 6
1 6 7 2 3 4
L Az, ecm A=12 5 8 1 7
349 3 ‘ 2 8 ‘
1 7
‘e
2 8
Haiitu panr matpuibl
17 201 1.1
2. 00507 2.2
A= 0000 1l 3.3
4.4
0 00O0O
- 1. 100
Ecim d=1{0;4;3} , b ={0;4;3}, To 3Hauenue | 2 5
3. _
38 -] = 3. V10
4. 10
[Tnomans TpeyroipHUKa, MocTpoeHHoro | 1. 1
4 Ha BekTopax d=1{1;2;,0}ub ={0;21} kax |2. 2
' Ha CTOPOHAXx, paBHa ... 3.3
4. 3/2
VYka3aTb ypaBHEHUH IIJIOCKOCTH, KOTOpas L. 2(x=2)-3(y - 4)+(2+3)=0
c IIPOXO/HUT Yepe3 Touky (2,-3,1) u 2. 2(x-2)+4(y+3)-3(z-1)=0
' TICPICHINKYIIAPHA BEKTOPY 3. 2(x-2)-3(y+3)-(z-1)=0
N=2i+4]-3k. 4. 2(x-2)-4(y-4)+3(z+3)=0
YkazaTh B3aUMHOE PaCIIOJIOKEHUE 1. mepneHIuKyIspHBI
6 MpAMO g = y;113 =% U IUIOCKOCTH 2. mapanie/bHbI
' 6x—3y+97 - 720 3. mepeceKaroTcs Moy yriaoM /6
4. nepecekaroTcs o yriom n/3
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w/n Bomnpoc BapuanTsl oTBeTa
df (x V3
Huddepentuan df (X) dyuximun 1. = dx
f(x) =si X == 5
7 (X) =sin X B Touke Xy = 3 paseH 5 7ZdX
3. —0.5dx
4. 0.5dx
Haiitu nnpenen, npumMeHss paBuiIo ; :(l)
8. 3 '
JlonuTast HeCKOJIbKO pa3. lim X _ 3. 400
X—>+o0 g% 4.6
Ecmu F(X) — mepBooOpasnast ¢pynkuuu | 1. F'(x)
9 f(x), 10 2. FF(x)+C
' 3.f(x)+C
dF (x
J dF (0 pasen 4. F(x)+C
1. itg 3 +C
dx 12 4
= 1 3 * X
" jl6+9x2 Z.Earctg T+C
3. Earctg 3 +C
4 4
1
4, Zarctg 3x+C
1. (b-a)] f (x)dx
b
[Tpu nepemeHe MecTaMu TIpeIeoB ¢
pu 11ep ¢ p 2. £ f (x)dx
11. | uHTErpUpOBaHUS '[ f(x)dx= a
a 3. abf f(x)dx
b
4, —j f (x)dx
b
VYkaxure no kakoit popmyie .
BBIYHUCIISETCS TUIOMIA/(b KPUBOJIMHEHHON | 1. S .[(f (x) +f (x)) dx
Tparnenuu, n300paKeHHON Ha PUCYHKE : ? '
b
2.5 = [(f,(x)-,(x))dx
12. :
3.8 =I(f2(x)— f, (x))dx
X "
> 4. S=If2(x)dx
1.y=2x
Kaxast u3 QyHKIMii SBISCTCS PEIICHHEM | 2, y=x
13. ,_ _
3amaun Kommm xy' =y, y(1) =2 3.y=—x+3
4

. IlpaBuiibHOTO OTBETA B 11.1-4 HeT
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w/n Bomnpoc Bapuantsl oTBeTa
1. y" +y=cos*x—sin*x
Kaxkoe nmuddepennmansHoe ypaBHEHHE 2.y" =4y + 4y = x%*
14. | He mHTETPUPYETCS METOJIOM MOI00pa . ,
YACTHOTO PEIICHUS 3.y"=2y'+y=(1+e)le*
4. IIpaBuiibHOTO OTBETA B 11.1-4 HET
1. kBazmpar 2 <x<42,
—2<y<2
Obnacts onpeneneHus GpyHKIUN 2.BHEIIHOCTbH KpyTa pajauyca V2 ¢
15. | z=In(2-x* - y?) mpexcraBisier codoi LEHTPOM B Ha4aje KOOPAUHAT
3. monoca —/2 <x<2
4. BHYTPEHHOCTH Kpyra pajnyca \/E c
IICHTPOM B HayaJie KOOPIUHAT
TpajiieHT (yHKIIH HECKOTbKHX 1. HauOombIIeT0 pocTa 3HAYEHUN (PyHKIUN
pall YHEH 2. HAUMEHBUIETO POCTa 3HAYCHUU
16 MEPEMEHHBIX B TOYKE 3a/1a€T FAS—
HanpaBICHue: 3. MOJIOXKUTEJILHBIX 3HAUCHUN (HYHKIIUN
4. oTpUIIATENBHBIX 3HAUYCHUH (QYHKIHH
3y
1. [dy[dx
0 3
Ecnu n3MeHuTs nopsiaiok 3 3
MHTETPUPOBAHUS B TOBTOPHOM 2 jdy .[ dx
3 X ' 0
17. | unrerpane IdX J dy, To unrerpan 3 ;
0 0
3. [dy[dx
MIPUMET BH/T 00
3 3
4. [dx[dy
0 O
1.1
oz 2.3
18, Idxj(x+1)dy: 2 y
0 X 3
4.1
1.limS, =0
N—o0
[Tycts S, — N-1 9acTH4HAs CyMMa, 2.lim S, =A, A- KOHEUHOE YHUCIIO.
19 n—o0

TOorga psa CXOoAuTcCHd, €CJIA ...

3.ma,S, =
n—oo

4.im S, =—o0

n—oo
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w/n Bomnpoc BapuanTsl oTBeTa

1. R, = ian
k=n+1

2. R= a, ta,, ta,,

20. | OcraTok 4uCIOBOIO psija Zan PaBeH...

w— 3.5S=) a,
k=1
n
4.5, =) a,
k=1
Bapuanr 2.
Ne B B
i ompoc apuaHThl OTBETA
Jlana marpuia
1 -1 2 -2 1. 3
1 A=/3 -3 4 -4|. 2. -4
' 5 -5 6 -6 3.-2
4. 0
3HaveHHE BBIPAXKEHUS a3 + 812 — 831
paBHO
CKOJIBKO pelIeHU UMEET cCUcTeMa
JIMHEHHBIX YPABHEHUH, €CIIH €€
paclmMpeHHas MaTpulla Iocjie 1. Omno
9 npeoOpa3oBaHuil UMEET BH/I 2. ]lpa
' 1 3 ol 1 3. BeckoHeYHOE MHOXKECTBO
AlB=|0 1 5| 2|2 4. CucteMa HECOBMECTHA
0 0 0 5
1.S=%bxﬂ
aHbI BEKTOPH! 4 1 b . [Dnomazns —
a P i 2. s=[axb|
3. napajuiesorpaMmma, MoCTpOSHHOTO Ha
ATHX BEKTOpax Kak Ha CTOPOHAX, paBHA 3. S= l‘g b ‘
2
4. s=[a-b|
1.3
- - 2. -5j
4 i x|3k —5i =
e -si) 2
4, -3
Vkazatp B3AHMHOE PaCONIoKeHHe 1. TepUeHIUKYIAPHET
friocKocTen 2. mapalIelIbHBI
5. 3X+y-z-1=0, - T1ap
3. mepecekaroTcs Mo yriom 7z /6
2X+2y+8z—-7=0. 4. mepecekaroTcs oA yriioMm z/3
1. d=0
6 PaccTosiHME OT TOUKH A(:L—2,3) bi o) 2. d=-3
" | mnockocty 6X—7y+62-5=0 paBHO 3. d=1/3
4. d=3
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w/n Bormpoc Bapuantsl oTBeTa
1.y=sinx
7 s xakoii u3 GyHKIIUN BTOpas 2. y=¢*
MPOU3BOIHAS TIOCTOSTHHA? 3.y=x?+ 3x-10
4.y= arcsinx
VYka3aTh B Kakoi TOUKe KacaTeiabHas K 1.x=3
. 2 2.x=-3
: =(x— 1
8 kpuBoii Y =(Xx—3)" +10 3 0= 1
napajuiesibHa ocu abcuuce. 4.x=2
1.[df (x)=F(x)+C
Ecnu F (X) nepsooOpasnas 11 3a1laHHOR | 9 [dF(x) = f(x)+C
9.
ymxuun T (x), To 3. [df(x) = f(+C
4. [dF(x)=F'(x)+C
1. 2m 21 ¢
2x+1
i 2. %In ;X_1+C
10| [z .
- 3. Earctg 2x+C
4 2=l ¢
4 |2x+1
Sb’Kaxche Ha3BaHUe (HOpMYJIbI 1. homyna Koumm
_ 2. popmyna HeroTona-JIeiiOnuna
_ f(x)dx=F(b)-F(a
= ;': ( ) ( ) ( ) 3. dopmymna Jlarpanxa
4. popmymna Poms;
Brraucnure momanes Gurypsl,
n300paKeHHON Ha PUCYHKE U
2
OrpaHMYeHHON mapabonoil Yy = X? , 12 2
npsaMbIMH X =1, X =3 u ocklo abcruce 3
yAL 2 2 4
12. y= X 3.2
2
4. 41
3
1 3
Y'(5-x%) =y’
Kaxoe nuddepennmanpHoe ypaBHEHHE 2yy" +3(y)2=0
13 UHTETPUPYETCS C IIOMOIIBIO -2y y

NOJICTaHOBKH Y’ = Z(Y)

1
2
3. xy" =2y +x
4

. [IpaBunbsHOrO OTBETA B 11.1-4 HET
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w/n Bomnpoc BapuanTsl oTBeTa
1.y=x+x
Kakast (yHKIIHMS MOXKET SIBISITHCSI ) )
Y =X
14. | yacTHbIM pemeHueM auddepeHnnansuoe
3.y=1+2x
ypaBHeHHe Y'' =2
4. IlpaBmiibHOTO OTBETA B 11.1-4 HET
1. %
OX
2. a i+ a ]
15 I'panuent GpyHKIMU Z = z(X,y) paBeH: ox oy
' 0z -
3..—]
oy
4. a + a
oX oy
1. du :a—udx+a—udy+a—udz
OX oy 0z
) au au ou
JudpepeHuan nepBoro mopsaka - du= ™ dx — Y dy — = dz
16. dbyHKIMH U=Uu(X,Y,Z) ©MEeT BUJ
ou ou
3.du=—dx——dy
OX oy
4. du :G_de_a_udy+8_udz
OX oz
W
17. | IloBTOpHEI HHTETpaN gdyg dX pagen 305
4.0,1
1 1
1. [dx[dy
0 0
1 1
[Tnockast purypa orpaHndeHa JUHAAMH | 2. J' dxj xdy
18 y=X,X=O,y=l.TOFILa 0 0
" | MOBTOPHBIN MHTErPAI TS BHIYUCICHHUS 11
TUIOIIAM 3TOM (DUIYpHI HMEET BH]L 3. J.dX_[ dy
0 x
1 x
4. [dx[dy
0 1
1.5, =a +...+a,
n-s qaCTHquaﬂ 25 —a+.+a,
19.
CyMMa psiiia ) @, paBHa... 3.5 =a +...+a,

n=1

4.5, =a,, +...+a,,
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Ne
w/n Bomnpoc BapuanTsl oTBeTa
lima, =0
1_ n—oo
lima, =0
n—oo
B 4eMm 3akimroyaeTcsa JOCTAaTOYHBIN 2. ]
20. lim Ya, =1
MPU3HAK PACXOAUMOCTU? 3 nom VT
lim Zns1 _1
4. n—ow an
Bapuanr 3.
Ne
w/n Bompoc BapuanTs! oTBeTa
JlaHbl MaTpUITbI
1 1. A+ BT
n A=(102),B=(341,C=|5| 2. A+C
' 8 3. AT+C
T
VYka3aTh Kakas U3 yKa3aHHbIX CyMM 4. A +B
CYIIIECTBYET.
3 2
Haritm X, eciu AX =B, 1 1 2. 25
2. 4 1(-1 2 4 '
203 -2 5 3. 4.
3 2
JlaHbI BEKTOpBI & = (1;—4;0), b= (4;3;1) " 1.20
3 c=2a+b. Torma CKaJISIpHOE 2.-14
Mpou3BeJIeHHe a-C PaBHO ... 3.10
4.26
— > e o nd - 1 5
Jaubl BekTOpbl d=K —2], b=i-2] un 5 3
4. ¢ =dxb. Torna Moxy1s BeKTOpa C 3: 4
paBeH ... 4.0
1. mpoxoaut uepe3 ocb Oy
c [ImockocTs ¢ ypaBHEHHEM 2. mapannensua ocu OX
' 7y+62=0... 3. mapannenbHa ocu Oy
4. mapamnensHa ocu Oz
1. x=t, y=3t+1, z=-7t-3
VYka3zarp, Kakas U3 3aJaHHBIX TPSIMBIX
o 2. x=t+1, y=-3t-3, z=-Tt+7
napajuiesbHa IpsIMoi
6. 3 Xx+1 y-3 z+7
1 -8 7 4, x=-t, y=3t-3, z=-Tt+7
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w/n Bomnpoc BapuanTsl oTBeTa
1.y=3"1p (3)- 2x
NP
2. y'=3 In(3)-(y J
7. | Haiitu vy, ecru y=3m. Vx? -1
3. y'= In(3)3m/2\/x2 -1
4, y‘=2x3m/ln(3)
1.1
Haittu npenen no npasuny Jlonurans. 2.0
8. 21 3. In2
lim —=... 1
x—0 Sin X =
In2
Ecnu ¢pynkuus f (X) HermpepbIBHAS, TO 1.1(x)
9 MIPOU3BO/IHAS OT HEOTPEICICHHOTO 2.F(x)
' , 3. f(x)-x
unrerpana (| f(x)dx) pasua
J. 4. f'(x)
1. arcsin 8-x +C
7
2 L aresin Y8 X ¢
0, | [-—2_ - V8
. 2 T e
V49 -8x 3L aresin Y8 X 4 ¢
J8
4. Larcsin V8-x +C
8 7
3
1. J (x+3)dx
2
2
Bri6epute cpean nmpeanokeHHbIX 2. I(x+3)dx
11. | uaTerpanoB HECOOCTBEHHBIN MHTETPAI 3
3. I (x+3)dx
4. I(x +3)dx
L
Brruncnute 00beM Tena, 00pa3oBaHHOTO C 2
12 BpAILICHUEM OJHOM MOTYBOJIHBI T
" | cuHycouaBl y=sinx, 0<x<mw 2. 2
3.
4.2
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w/n Bomnpoc BapuanTsl oTBeTa
1. YpaBuenue bepnymiu
2. Jlunetinoe nuddepeHmaibHoe
13 C nomou1bIo 3aMeHbI IEPEMEHHON YPaBHCHHUC ICPBOTO IIOPAAKA
t=1(x) =y/x nnterpupyercs 3. OgHopoaHoe muddepeHIraITbLHOe
ypaBHEHUE
4. IlpaBriibHOTO OTBETA B 11.1-4 HET
1.y =x%eX(Ax + B)
Ykaxute oOIMMA BU YaCTHOTO PEIICHHS
o0 2. y=¢eX(Ax+B)
| nna audpepeHraNIbHOr0 ypaBHEHUS
14 3. y=eX(Ax?+Bx)
y”—10y"+9y = 9xe* 4. IIpaBunbHOro oTBeTa B 11.1-4 HeT
1 a = gcos B
[IpousBonunas ¢dyukuu z = f(x, y) mo gl gx
7 oz
- 2. —=—co0
15 HarnpasiieHUI0 BekTopa | = (cosa,cos ) ol ox
" | BBIUHECHsAETCA 1O (hOpMyIIE: 3 % _9 oot Poos B
ol ox oy
4 a =gcos —ﬁcosﬂ
ol ox oy
Eciu Vf(M)={,-2,1}, To npoussoaHas 1. 2
16, | Gynxumn f(x,y,2) B Touke M 110 2. J3
" | HANPABIICHNIO BEKTOPA 4 — {111} PaBHa ... | 3.0
4.4
4 5 \/_
Ilycts S = dej f(x,y)dy. Torma 1. kpyr ¢ pamycom V3
17. 1 8 2. TpEYTroJIbHUKA
obnacth uHTerpupoBanus D mannoro 3. kBagparta
MHTErpajla UMeeT BUJT 4. Kpyr ¢ paguycom 3
) 2 1.0
[ToBropHsIit mHTerpan [dx[dy paBen... | 2.1
18. 1 3
3.0,5
4. -1
1.P=1
VYka3zars, koraa psa Jupuxie >
© 2 p - 1
19. 1 :
i 3 P> 1
CXOJUTCS 4 p<l
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/o

Bomnpoc

BapuanTsl oTBeTa

Sa b

20. Yucnosele psapl =1 u n=l

OAHOBPEMCHHO CXOJATCA UJIU
pacxomdarces, €Ciu ...

lim (a,b,)=A (A#0, A=)

1_ n—oo

lim 21— A (A20, A%w)
n

2.n—>w

3 lim (a, +b,)=A (A%0, A=)
n—oo
lim %:o

4'n~>oo h

6.3. Onucanue nNoka3areJsjeil 1 KpuTepueB KOHTPOJIS yCIIeBAeMOCTH,
ONUCAHNE HIKAJ OlleHMBAHUA

6.3.1. Kputepuu oueHOK NPOMeKYTOYHOM aTTecTalluu (3K3aMeH)

Onenka

IMoporoeBslii ypoBeHb

YraybJeHHbIH

IIpoaBuHyTHII

CryneHT He 3HaeT
3HAYUTENBHON YacTH
Marepuaa, JoImycKaeT
CyIIIECTBEHHBIE ONNOKU B
OTBETaX Ha BOIIPOCHI

MTOBEPXHOCTHO 3HAET
MaTepual OCHOBHBIX
pa3aeiioB U TeM
y4ueOHOHN TUCIIUILINHEI,
JIOTTYCKAeT HETOYHOCTH
B OTBETE Ha BOIIPOC

3HaeT Marepual,
TPaMOTHO H IO
CYILLECTBY U3JaraeT
€ro, JI0MycKas
HEKOTOpbIE
HETOYHOCTH B OTBETE
Ha BOIIPOC.

«2» OCBOEHM YPOBEHb OCBOEHHSI | YPOBEHb OCBOEHHA
(HeyI10BJ1€TBOPHUTEIBHO) «3» «4» «5»
(Y10BJIETBOPHUTEIBHO) (xopo1uo) (oTJaM4HO)
CTyaeHT B IOJIHOM
CTyneHT XopouIio N
CryneHT 00BEMeE 3HaeT

Marepuain,
TpaMOTHO U 1O
CYLIECTBY U3JIaraer
€ro, He JIonycKas
CYUIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha BOMPOC

Bbezommbouno
He ymeer Haxoauth WNHorna Haxoaut YBEepeHHO HAXOAUT HAXOJIHT
pelreHus: OOIBITMHCTBA peuieHus, peuieHus, pemenns
MPEAYCMOTPEHHBIX NpeayCMOTPEHHbIE NpeayCMOTPEHHbIE ’
PEAYCMOTP PEAYCMOTD peay et NpeAyCMOTPEHHbIE
MporpaMMoit 00ydeHust | mporpaMmmoi 00ydeHus porpamMmoit OrDAMMO
3aJlaHui 3aaHUI oOyJeHus 3a1aHui porp N
00y4eHus 3a1aHuil
IIpenycMoTpeHHbIE
BonbmmHCTBO IIpenycmoTpeHHbIE IIpenycmoTpeHHbIe P HH};I“ aMlleI oif
MPEAYCMOTPEHHBIX porpaMMoit 00ydeHus porpamMmoit porp
. o0OydeHus 3a1aHus
porpaMMoi 00ydeHus 3a/1aHUS BBITIOJTHEHBI oOyueHus 3a1aHus CIHGIHO
3a/1aHU HE BHITIOJIHEHO YAOBIETBOPUTENBHO | YCHEIIHO BHIIOJHEHBI y
BBITIOJIHEHBI

Ilpumepnasa wkana oyeHusanus 3HAHUIL 8 mecmosoul popme:

KoandecTBO NpaBUJIbHBIX 0TBETOB,
% Ounenka
0-49 HeynoBeTBOpUTEIBHO
50-65 Y 10BIETBOPUTENHHO
66-85 Xopolo
86-100 OTangHO
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7. YHEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
ANCHUIIIINHBI

7.1. PekomenayeMas aureparypa

7.1.1. OcHoBHasi iMTEpPaTYypa

1. Beicmas wmarematuka. Tom 1. Jluneitnas anreOpa. BekropHas anreGpa.
AHanuTHueckas reoMeTpus [DneKTpoHHbIH pecype]: Yuebnux/ A.Il T'ocnogapuxos [u ap.]. —
OnekTpoH. TekctoBbie AaHHbie. — CI16.: Cankr-IleTrepOyprckuii ropHbIid yHUBepcutet, 2015, —
105 c.

http://www.bibliocomplectator.ru/book/?id=71687

2. Bpicmas  Mmarematuka. Tom 2. Havamo  MareMaTHyeckoro  aHajluza.
HudbdepennmanbHoe  wcunciaeHne (QYHKIUW OJHOM TMEPEeMEHHOW ¢ ero IPHIOKEHUS
[OnextponHbiii pecype]: Yuebnuk/ A.IL I'ocnomapukoB [u Ap.]. — DJEKTPOH. TEKCTOBBIC
nannble. — CI16.: Cankr-IlerepOyprckuii ropusii yausepeurer, 2015. — 104 c.

http://www.bibliocomplectator.ru/book/?id=71688

3. Beicmas wmarematuka. Tom 3. DnemeHThl BbicHieil anredOpbl. HHTerpanbHOe
ucUHciIeHUe (QYHKIMH OJHOW TIEpEeMEHHOW M €ro MPHIOKEHUs [DIEKTPOHHBIH pecypc]:
YueOnuk/ A.IL 'ocriomapukoB [u ap.]. — DOnekTpoH. TekctoBble aannblie. — CII6.: Cankr-
[TerepOyprckwuii ropuslil yausepcuret, 2015. — 102 c.

http://www.bibliocomplectator.ru/book/?id=71689

4. Beicirast matemaruka. Tom 4. luddepenunansupie ypaBaenus. Psaasl. Paasr @ypoe u
npeoOpazoBanue Dypre. JuddepenHnmanbHoe U MHTETpalbHOE HCYHCIEHUE (YHKIUN
HECKOJIBKUX MEePEeMEHHBIX. Teopus mois [DnekTponHbiit pecypce]: Yueonuk/ A.Il. T'ociogaprkos
[u ap.]. — DnektpoH. TekcroBblie naHHbIe. — CII6.: Cankrt-IleTepOyprckuii TOpHBIN YHUBEPCUTET,
2015. - 213 c.

http://www.bibliocomplectator.ru/book/?id=71690

5. Beicmias matematuka. Tom 5. Teopust BepositHocTed. OCHOBBI MaTeMaTH4ECKON
CTaTUCTUKH. Teopuss (yHKIMIA KOMIUIEKCHOro mepeMeHHoro. OrmnepalnoHHOE HCYHUCICHUE
[DnexTponnbiit pecypc]: YueOnux/ A.IL I'ocmomapukoB [u nap.]. — DIJEKTPOH. TEKCTOBBIE
nansble. — CI16.: Cankr-IlerepOyprekuii ropsslii yausepcurer, 2015. — 207 c.

http://www.bibliocomplectator.ru/book/?id=71691

7. Beiciiag matemartuka: yaueOHuk / B.C. [llunaues. — M.: UHOPA-M, 2018. —479 c.

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

8. Kparkuii kypc aHanuTHueckoil reomerpuu: YueOHuk/ Epumor H. B., 14-e wu3n.,
ucnpas. — M.: ©USMATIIUT, 2014. — 240 c.

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

9. MuddepenmmanpHoe u naTerpaibuoe ucuncienus / [luckynos H.C.. — CII6.: Jlenann,
1.1.1-2, 2017.

10. CoopHuk 3ama4 mo Kypcy marematudeckoro ananusa / bepman I'H. - M: Jlans,
2019. - 482 c.

7.1.2. lonoIHUTeIbHAS JUTEPaTypa

1. Hemunosuy, b.Il. COopHuk 3amauy U ymnpakHEHHH MO MAaTeMaTHYECKOMY aHaJIU3y
[DnexTpoHHBI pecype]: yuebnoe mocobue / B.II. demumoBuu. — DnektpoH. naH. — CaHKT-
[TeTepOypr: Jlans, 2018. — 624 c.

https://e.lanbook.com/book/99229

2. Knerenuk, /[.B. COopHUK 3ajjady MO aHAJIUTUYECKOW TeOMETpUU [DIEKTPOHHBIN
pecypc]: yuebnoe nmocodbue / JI.B. Kierenuk ; Ilox pen. H.B. E¢umoBa. — DnexTpoH. aaH. —
Cankrt-IlerepOypr: Jlans, 2018. — 224 c.

https://e.lanbook.com/book/103191

3. @®uxrtenronsn, I'.M. OcHoBBEl MaTeMaTHmueckoro asammiza. B 2-x T11. Tom 1
[DnexTpoHHBIH pecype]: yueOnuk / [.M. ®uxTterronbi. — InekTpoH. AaH. — Cankr-IleTepOypr:
Jlans, 2015. — 448 c.
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https://e.lanbook.com/book/65055

4. ®uxtenronsl, I'M. OcHOBBI MaTeMaTH4YeCKOro aHaim3a. B 2-x TT. ToM 2-H
[DnekTponHbIi pecypc]: yueonuk / .M. @uxtenromnsil. — DnektpoH. aaH. — Cankr-IlerepOypr:
Jlans, 2008. — 464 c.

https://e.lanbook.com/book/411

5. Marematnuecknii npaktukyMm. Yacte 1. Jlunelinas anreOpa. Bekropuas anreOpa.
AHnanmutrueckas reomeTpus. YdeOHo-Mertomaumdeckoe mnocobue / A.Il. T'ocmomapukos, O.E.
Kapmyxuna, M.A. Kepeituyk, B.A.Cemenon, T.C. O6pyueBa. HarmoHanbHbIli MUHEpaIbHO-
ceIpbeBoit yauBepcuteT «I opubiity. — CI16, 2013. — 102 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=s
et_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088705%2F%D0%
9C%2034%2D730897605<.>

7. Maremarnueckuii npaktukyM. Yacte 2. Hawamo wMareMaTtuueckoro aHajmsa.
Juddepennmanbaoe ncuncienue GyHKIMA OJHOW TMEPEMEHHOW M €ro NMPHIOKEHHs: Y4eOHO-
metoaudeckoe mocobue / A.Il. I'ocmomapukos, M.A. 3auenun, B.B. Tapaban, T.C. O6pyuesa.
HanmonanbeHblif MuHEpalibHO-ChIpbeBO YHUBEpPCUTET «l opHbIii». — CII0, 2014. — 114 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=374&task=s
et_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%
9C%2034%2D986151<.>

8. Maremarndeckuii npaktukym. Yacte 3. Heonpenenennslii naTerpan. OnpeaeneHHbIH
unterpan. Juddepenuuansnoe ucuucieHue (GYHKIUH HECKOJBKUX IEpEeMEHHBIX. Y4eOHO-
metoaudeckoe mocodue / A.Il. I'ociomapukos, M.A. 3anenun, B.A. Cemenos, C.E. Mancypoga.
HarmonanbsHelii MUHEpaIbHO-ChIpbeBOl YyHUBEpCcUTET «l opHbIity. — CII0, 2014. — 162 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=s
et_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%
9C%2034%2D533720026<.>

9. MaremaTtunueckuil npaktukyM. Yacts 4. Jludpdepennmansuslie ypaBHeHus. Paapl. Psabl
®ypswe. MHTErpansHoe ucuucienrne QyHKINN HECKOJIBKUX NTEPEMEHHbBIX. Y YeOHO-METOUUECKOe
nocobue / A.Il. Tocnomapukos, T.P. Axuypun, C.E. MancypoBa, T.C. Ob6pyueBa, A.A.
SxoBneBa. HaunonanbHbIl MUHEpaIbHO-ChIpbeBOM yHUBepcuTeT «l'opubiity. — CIIO, 2014. —
152 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=s
et_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%
9C%2034%2D147020047<.>

10. Maremarnueckuii npaktukyM. Yacte 5. Teopus BepoOSTHOCTE M OCHOBBI
MaTeMaTU4ecKoil crtaTucTuku. Teopus (yHKIUN KOMIUIEKCHON nepemMeHHOW. OmnepanuoHHOE
UCUHUCIIEHUE. DIEMEHTHl TeopuH noss: YdeGHo-meToanyeckoe nocodue / A.Il. 'ocionapukos,
B.B. UBakun, U.A. Jlebenes, C.E. MancypoBa, A.A. fIkoBneBa. HanronanbHbIi MUHEpAIbHO-
ceipbeBoil yHuBepcutet «I opsiit». — CI16, 2014. — 187 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=s
et_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%
9C%2034%2D907324<.>

11. ®wmunmos A.®. CoopHuK 33124 1o aupdepeHnanbHpIM ypaBHeHuaM. — M.: Hayka,
1992.

12. Oascronsiy JI.O. Auddepenunansusie ypaBuenus. — M.: Hayka, 2006.

13. Hanmxo IL.LE. m np. Beicmas maTemaThka B YHOPaXHEHUSX W 3amadax. YdeOHOe
nocobwue st crynenToB BY308, B 2-x 4. — M.: 2016

14. E¢pumon H.B. Kpartkuii kypc ananutuueckoi reomerpun. — M.:1969.

15. Cmupnos B.1. Kypc Beicmieli marematuku ( 1T 1,2,3( w.1 u 2 )). — CII6: BXB-
[TerepOypr.: 2008.

16. byrpos C.A1., Hukonbckuit C.M.Boicias MaTeMaTuKa, 1.1.1-3. —
M.:[Ipoda,2005,2007, 2009.
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7.1.3. YueOHo-MeTOANYeCKOE o0ecneyeHne

1. TocnomapukoB A.Il.,, Wsakuu B.B., Jlebenes N.A., 3anenun M.A. Bricmas
MareMaruka. JIuHelHass M BeKTOpHas anreOpa. AHaiuTHuYecKas reoMmeTpus. JIuHeiHoe
nporpaMMupoBaHue. YuebHoe nocooue.- ['opuslii yausepcurer, 2013.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=s
et_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088455%2F%D0%
92%2093%2D760711<.>

2. TocnomapukoB A.Il., HWeakuu B.B., JlebeneB N.A., 3amenun M.A. Beicmas
MareMarruka. MaremaTudeckuii aHanu3. Y4ueOHoe nmocodue. - 'opublii yauBepcuret, 2013.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=s
et_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088660%2F%D0%
92%2093%2D605742<.>

3. TocromapuxoB A.Il. u gap. JlunaeiHas anrebpa. AHaJIMTHYECKass TEOMETPHS.
Huddepenumanpaoe ucuucieHne QyHKIUNA oxHoW mepemeHHoi (coopuuk PI3) / Vuebno-
MeToau4eckoe mocodue — I'opHblil ynusepcurer, 2013.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=s
et_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088445%2F%D0%
92%2093%2D702277<.>

4. Jle6beneB U.A., 3aunenun M.A. BBegeHne B OCHOBHON Kypc MaT€MaTHKH.
Mertoanueckue ykazaHus K CaMOCTOSITeNIbHOU padote. - ['opHbIi yHuBepcuTeT, 2013.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=402&task=s
et_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088699%2F%D0%
92%2024%2D180391<.>

5. Wsakun B.B., Jlebenes M.A. Ompenenennsiii uHTEerpan. HecranmapTHbeie 3amaymu.
Mertoandeckue ykazaHus Ui CaMOCTOSITeNNbHON paboThl. — ['opHbIit yHuBepcureT, 2016.

https://Ik.spmi.ru/~gw3R5

6. Meakun B.B., JleGeneB U.A. OmnpeneneHHbli HMHTErpal W NpPUKIAJHBIE 3aJauu.
Metoandeckue yKkazaHus IJisi CaMOCTOSITeIbHOU paboThl. — ['opHbIil yHuBepcuret, 2016.

https://Ik.spmi.ru/~gw3R5

7. lllabaeBa M.b. Maremaruka. DneMeHThI JIMHEHHOTO MPOrpaMMUPOBAaHUS. — [ OpHBIi
yHuBepcuret, 2015.

8. MancypoBa C.E. IlpuMmeHeHHMe MaTeMaTHYecKOTo makeTa Maple K pemieHuro
ypaBHEHMI MaTeMaTHueckoi ¢pusuku. — ['opHbIif yHuBepcureT, 2015.

9. SkoBneBa A.A. Jlunelinas anreOpa. MaremaTtndyeckue MOJEIW B DKOHOMHKE. —
I"'opuslii yHuBepcurer, 2015.

10. EpynoBa N.b. Metonbl maTematndyeckoit ¢pusuku. — ['opHbIil yHHBepcuTeT, 2015.

11. [TaGaeBa M.b. DneMeHTHl MaTeMaTHYEeCKOW CTaTUCTUKU. MeToAMYecKrue yKa3aHUs
JUISL CAaMOCTOSITENIbHOM paboThl. - ['opHbIil yHUBepcurer, 2016.

12. Tonuap JL.U., Cxenko O.A. MaremaTuka. [IpumeHeHue onepanoHHOT0 HCYUCICHUS
JUISl peIIeHns 3a1a49 TEOPUH aBTOMATHYECKOTr0 ynpasieHus. - ['opHbIi yHuBepcuret, 2017.

13. Tonuwap JLU., Ckenxo O.A. Maremaruka. [lpuxmaguele 3amaud. - [opHBIH
yHuBepcurteT, 2018.

14. IllaGaeBa M.b. JuddepenunanbHas reoMeTpusi KpuBBIX. MaremaTHuecKHit
npakTukyM. - ['opHbIil yHEBepcuTeT, 2018.

15. Bakeesa JI.B., Jlebene U.A., 1llabaeBa M.b. Matemaruka. JluneitHas anre6pa.
AHanuthueckas reomeTpus. - I'opHblil yauBepcuret, 2019.

16. VMBaxkun B.B., JlebeneB N.A. Marematuka. JuddepeHunanbnoe U MHTErpantbHOE
HCYHUCIIeHUE (PYHKIIMY HECKOJIbKHUX MepeMEHHBIX. - ['opHBIi yHUBepcuTeT, 2019.

17. Townwap JLU., Jlebener W.A., Makcumenko M.B. Maremaruka. Ilpenensr.
[IpousBoanas. - ['opHblii yHusepcutet, 2019.

18. Jle6eneB U.A., ITactyxoBa E.B., Makcumenko M.B. Maremaruka. Psaapl. Teopus
BeposATHOCTEM. - ['opHBIi yHHBepcuTeT, 2019.
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7.2. ba3pl [JaHHBIX, 3JI€KTPOHHO-OMOJIMOTEYHbIE CHCTEMbl, HH(OPMAIMOHHO-
CIIPaBOYHbIE M MOUCKOBbIE CHCTEMbI

1. EBponetickas mudpoBas 6unbmuorexka Europeana: http:// www.europeana.eu/portal

2. Koncynprautllntoc: crnpaBoyHO-MOUCKOBasi cuUCTeMa [DIEKTPOHHBIM pecypc]. -
http://www.consultant.ru

3. HWudpopmMannoHHO-U3MATENLCKANA LEHTP 1O TEOJOTMH U HEAPOIOJIb30BAHHIO
MuHucTepcTBa MOPUPOJHBIX pecypcoB H  3Kkojoruu Poccuiickont ®enepaunun - OO0
"TEOMH®OPMMAPK": http://www.geoinform.ru

4. lndopManimoHHO-aHATUTHYECKUH 1IeHTp «MuHnepan»: http://www.mineral.ru

5. Muposas mudposas oudnanoreka: http://wdl.org/ru

6. Hayunas anekTponHas oubiuoreka «Scopus»: https://www.scopus.com

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

8. Hayunas snexktponnas 6uommoreka «eLIBRARY »: https://elibrary.ru

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

10. ®enepanbHubiii mopran «Poccuiickoe odpazoBanue» http:// www.edu.ru

11. ®enepanpHoe xpanunuine «EquHas kojuleKius HUPPOBBIX 00pa3oBaTEIbHBIX
pecypco» http://school-collection.edu.ru

12. TlouckoBeie cucreMbl Yandex, Rambler, Yahoo u mp.

13.  DnexTpoHHO-OMONMOTEYHass  CHUCTeMa  M3AATeNbCKOro  IeHTpa  «JlaHb»:
https://e.lanbook.com/books

14. DOnextponnas Oubmuorexka Poccuiickoit ['ocymapctBennoit bubmmoreku (PI'B):
http://elibrary.rsl.ru

15. Dnexrponnas Oubnuoreka yuyeOHukoB: http://studentam.net

16. Dnexrponno-6ubauoreunas cucrema «9bC KOPAMT»: http://www.biblio-online.ru.

17. DOnextpoHHass Oubnmoreunas cucrema «HammonaneHbI 1H(POBOH pecypc
«PykoHT»»: http://rucont.ru

18. DnexkrpoHHO-0MOMMOTeUHast cuctema http://www.sciteclibrary.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

8.1. MaTepHaIbHO-TEXHHYECKOE OCHAIIIEHNEe Ay IUTOPHIi.

AYyIUTOPUHM /15l NPOBEACHNUS JTeKIHOHHBIX 3aHATHI
28 nocaoounvix mecm

Ocnamennocts: Cton — 65 mr., cryn — 128 mr., kxpecino mpenojgasarenss — 1 mr.,
agantep WU3-AA - 1 wr., uctounuk Oecrniepedorinoro nutanus 9130, PW913011000T-XL - 1
mt., kommyTarop Cypress CDPS-UH4H1 HFS - 1 mt., komnstotep 400 G1, N9ESSES - 1 mrt.,
kperieane noroioyHoe PRS-KIT1420 — 1 m., mukpodon ronoHor MWI1-HMC — 1 mr.,
mukimiep TSD-MIX31RL - 1 mr., monurop PROLITETF1734MC-B1X — 1 mT., manens
nabopuas KramerFRAME-1G/US(G) - 1 mir., manens ynpasienus Kramer RC-6IR - 1 mit.,
nepegatauk MW 1-LTX-F4 - 1 wt., nepenarunk curaanos CH-507TXBD - 1 ., nepexoaHuk
HDMI W-H(G) - 1 ., npuemauk MW 1-RX-F4 — 1 mit., npuemunk curaanos CH-507RXBD —
1 wt., nmpoexkrop XEED WUX6010 — 1 mt., cucrema akycrudeckas Sound SM52T-WH - 8 mr.,
yemwmutennb CAP224, ycumutens Cypress CLUX-11SA - 1 mr., mkad MoHTaxHBIH WR
6612.710 - 1 mrt., skpan SCM-4308 - 1 wmrT., focKa HacTeHHas Oenas MarHUTHO-MapKepHas
«Magnetoplan» - 1 mT., mepeHOCHas HAaCTONbHAS TpUOyHa — 1 mT., TTakaT — 9 mT.

[lepeueHp JMIIEH3MOHHOTO MporpaMMHoro obecredenus: Microsoft Windows 7,
Microsoft Office 2007, CorelDRAW Graphics Suite X5, Autodesk product: Building Design
Suite Ultimate 2016, product Key: 766H1, Kaspersky Endpoint Security, 7-zip (cB0oGOIHO
pactpoctpansiemoe [10O), Foxit Reader (cBoGomno pacnpoctpansemoe I10), Foxit Reader
(cBoObomHO pacmpoctpansemoe I10), SeaMonkey (cBobGomno pacmpocrpansemoe [10),
Chromium (cBoGoaro pacmpoctpansiemoe I[10), Java Runtime Environment (cBoGomHO
pactpoctpansiemoe 110), doPDF (cBo6oano pacnpoctpansemoe [10), GNU Image Manipulation
Program (cBoGomHo pacmpoctpansiemoe I10), Inkscape (cBobGomuo pacmpoctpansemoe I10),
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XnView (cBoboano pacnpoctpansemoe [10), K-Lite Codec Pack (cBoGoaHO pacmpoctpansemoe
[10), FAR Manager (cBo6omHo pactpoctpansemoe [10).
48 nocaooynwvix mecm

Ocnamennocts: CTON ayAMTOPHBIA ISl CTyAeHTOB — 25 mT., cTtyn — 48 mr., kpecio
npenogasarens — | mT., J0cKa HacTeHHasi Oesasg MarHUTHO-MapkepHas «Magnetoplan» - 1 i,
MEePEHOCHAs HACTONbHAs TpuOyHa — 1 miT., TTakaTel — 8 WIT., cTOMKa MOOMUIBHAS — 1 MIT., 3KpaH
SCM-16904 Champion — 1 mr., mpoektop XEED WUX450ST — 1 mrT., Hoyrtoyk 90NBOAQ2-
MO01400 - 1 mrT., ucrounuk o6ecrepedorinoro nmutanus Protection Station 800 USB DIN — 1 .

IlepeyeHb JHIIEH3MOHHOTO TmporpaMmHoro obecneuenus: Microsoft Windows 8
Professional, Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5,
Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1, Kaspersky
Endpoint Security, 7-zip (cBoboano pacnpoctpansemoe I[10), Foxit Reader (cBoOomHO
pacnpoctpansiemoe I10), Foxit Reader (cBoGomHo pacmpoctpansemoe I10), SeaMonkey
(cBobomHO pacmpoctpansemoe I10), Chromium (cBobomno pacmpoctpansemoe I10), Java
Runtime  Environment (cBoGogHo  pacmpoctpansemoe  I[10), doPDF  (cBoGoaHO
pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBoO0OgHO pacmpocTpaHsieMoe
[10), Inkscape (cBoGomno pacmpoctpansiemoe I10), XnView (cBOOOIHO pacmpocTpaHsIeMoe
[10), K-Lite Codec Pack (cBobGomno pacmpoctpansiemoe I10), FAR Manager (cBoOomHO
pacnpoctpansiemoe [10).

8.1.2. Aynutopuu Ajs NpoBeeHus NPAKTUYECKUX 3aHATHI
28 nocaoounvix mecm

Ocnamennocts: CToN ayIUTOPHBIM A7 CTyaeHToB — 15 mT., ctyn — 28 mrT., Kpecio
npernojaBarens — | mT., JOCKa HaCTeHHas Oenasi MarHUTHO-MapkepHast «Magnetoplany - 1 mrT.,
NEepeHOCHas HaCcTOJIbHAsA TpUOyHa — 1 1WIT., mIakar — 4 mr.
[epekarnast MynpTHMeIUIHAs ycTaHoBKa (HOyTOyK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); msitb npoBoauaas Genius Laser; mpoekrop DLP Texas Instruments
VLT-XD600LP; croiika nepeaBmKHas METALIMYECKas MHOTOSIPYCHAs).

IlepeyeHp JUIEH3MOHHOTO MporpamMmHoro obecredenus: Microsoft Windows Pro 7
RUS, Microsoft Office Std 2007 RUS, Microsoft Open, AHTHBUpYCHOE MpPOrPaMMHOE
obecnieuenne Kaspersky Endpoint Security, 7-zip (cBoGomnHo pacmpoctpansiemoe I10),
FoxitReader (cBo6omno pacmpoctrpansemoe [10), SeaMonkey (cBoOOogHO pacmpocTpaHsemoe
I1O), Chromium (cBo6ogHO pacmnpoctpansemoe I10), Java 8§ RuntimeEnvironment (cBo6oaHO
pactipoctpansemoe  [10), doPDF  (cBobGomno  pacmpoctpansiemoe  I[10), GNU
ImageManipulationProgram  (cBob6oano pacmpoctpansemoe [10), Inkscape (cBoGoaHO
pacnpoctpansiemoe I10), XnView (cBoboano pacmpoctpansiemoe I10), K-LiteCodecPack
(cBoboHO pacmpoctpansiemoe [10), FAR Manager(cBo6oH0 pacnpoctpansiemoe [10).
30 nocaodounvix mecm
OcnamienHocts: CTON ayauTOpHBIM Uit cTyaeHToB — 16 mr.,, cryn — 30 mT., Kpecio
npenogaBarens — 1 WIT., JOCKa HACTeHHas Oenas MarHUTHO-MapkepHas «Magnetoplany» - 1 mT.,
NepeHOoCHas HacToJIbHAsA TpuOyHa — 1 mT., miakar — 4 mrt
[epekatHast MynpTHMeIUIHAs ycTaHoBKa (HOyTOyK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbirs npoBoaHast Genius Laser; npoextop DLP Texas Instruments
VLT-XD600LP; croiika nepeaBmKkHas METAIMYECKas MHOTOSIPYCHAs).

[lepedyeHb JUIEH3MOHHOTO TMporpaMMHOro obecrieuenus: Microsoft Windows Pro 7
RUS, Microsoft Office Std 2007 RUS, AutuBupycHoe mporpammuoe obecrnieueHue Kaspersky
Endpoint Security, 7-zip (cBobomno pacnpoctpansemoe I10), FoxitReader (cBoGomHO
pactpoctpansiemoe [10), SeaMonkey (cBo6omno pacnpoctpansemoe I10), Chromium
(cBoOoHO pacnpocTpanseMoe [10), Java 8 RuntimeEnvironment (cBo60HO pactpocTpaHseMoe
I1O), doPDF (cBo6omuo pacnipoctpansemoe [10), GNU ImageManipulationProgram (cBo6oanO
pacupoctpansiemoe [1O), Inkscape (cBobGomuo pacmpoctpansemoe I[10), XnView (cBoOOIHO
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pactpoctpansiemoe [10), K-LiteCodecPack (cBoGomuo pacmpoctpansiemoe I[10), FAR
Manager(cBo6oH0 pacmnpoctpansiemoe [10).
16 nocaoounwvix mecm

OcnameHHocTh: CTON KOMIBIOTEpPHBI — 6 IIT., Kpecio mnpenojgasarens — 17 mrT.,
MoH00710k LenovoM93ZIntelQ87 - 16 mt. (BO3MOXHOCTH J0CTyma K ceTu «MHTepHeT»), 10CKa
HACTCHHAss Oeias MarHuTHO-MapkepHas «Magnetoplan» - 1 1mrT., mepeHOCHas HaCTOJbHAs
TpuOyHa — 1 mT., rmakar — 8 mir.

[lepeueHp JHMIIEH3MOHHOTO MporpaMmHoro obecrnedenus: Microsoft Windows 7
Professional Microsoft Open, Microsoft Office 2007 Professional Plus Microsoft Open,
CoreIDRAW Graphics Suite X5, Autodesk product: Building Design Suite Ultimate 2016,
product Key: 766H1, Kaspersky Endpoint Security, 7-zip (cBoboano pacmpoctpansemoe 110),
Foxit Reader (cBobomno pacnpoctpansemoe [10), Foxit Reader (cBobomHO pacmpocTpaHsieMoe
I10), SeaMonkey (cBoGomno  pacmpoctpansemoe I10), Chromium  (cBOOOAHO
pacnpoctpansiemoe I10), Java Runtime Environment (cBoGomno pacmpoctpansemoe I10),
doPDF (cBoboano pacnpoctpansiemoe I10), GNU Image Manipulation Program (cBoGomHo
pacnpoctpansiemoe [10), Inkscape (cBobGomuo pacmpocrpansemoe [10), XnView (cBoOOIHO
pacnpoctpansiemoe [10), K-Lite Codec Pack (cBob6oaHo pacnpoctpansemoe [10), FAR Manager
(cBoOoaHO pacmpoctpansemoe [10)

8.2. [MomemeHus 1JIs CAMOCTOSITETIbHOI padoThI:

1. OcHaleHHOCTh MOMEIICHHS ISl CaMOCTOSATENBHON padoThl: 13 MOCaZO4YHBIX MECT.
Cryn — 25 mr., cTOa — 2 WT., CTOJ KOMITBIOTEPHBIA — 13 mT., mKad — 2 mr., J0CKa ayTUTOpHAs
mapkepHas — 1 mt., APM yue6Hoe 1K (MoHUTOp + cuctemHusblit 6;10k) — 14 mT. JlocTymn K cetu
«aTepHET, B 3IEKTPOHHYIO HWH(OPMAIIHOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCHTETA.

[TepedyeHb JHIEH3MOHHOTO TporpaMmHoro obecmeuenus: Microsoft Windows 7
Professional, Microsoft Open; Microsoft Office 2007 Professional Plus, anTHBHpYyCHOE
nporpammuoe obecrnieuenune: Kaspersky Endpoint Security, 7-zip (cBo6omHO pacmpocTpaHsemMoe
[10), Foxit Reader (cBobGomuno pacmpoctpansiemoe [10), Foxit Reader (cBoGoaHO
pacnpoctpansiemoe I10), SeaMonkey (cBobomno pacnpoctpansiemoe I10), Chromium
(cBoOOmHO pacmpoctpansemoe [10), Java Runtime Environment (cBo6oaHO pacmpocTpaHseMoe
I10), doPDF (cBoGoano pacmpoctpansemoe I10), GNU Image Manipulation Program
(cBoOomHO pacmpoctpansemoe I[10), Inkscape (cBobGomuo pacmpoctpansiemoe I10), XnView
(cBoboaHO pacmpoctpansemoe I10), K-Lite Codec Pack (cBo6oano pacmpoctpansemoe I10),
FAR Manager (cBo6oano pacnpoctpansemoe [10).

2. OCHaIIeHHOCTh TOMEIEHHs Il CaMOCTOSITENbHON paboThl: 17 mocaJoyHBIX MeCT.
Jlocka nmns muckMa MapkepoMm — 1 mT., pabodme Mmecta CTyaeHToB, obopymoBanHbie IIK c
JOCTYIIOM B CeTh YHHUBepcuTera — 17 mIT., MyJIbTUMEAMHHBIH mpoekrop — 1mr.,, APM
npenogasarens JUisi paboThl ¢ MyabTUMeaAna — 1 IIT. (CUCTEMHBIN OJIOK, MOHUTOpHI — 2 IIT.),
cron — 18 mwrT., ctyn — 18 wr. Joctyn k cetn «MHTEpHET», B 3JIEKTPOHHYIO HH()OPMAITMOHHO-
00pa3oBaTeNbHYIO Cpeay YHUBEPCUTETA.

[lepeueHp NHMIIEH3MOHHOTO MporpaMMHOro obecnedenus: Microsoft Windows 7
Professional, Microsoft Open; Microsoft Office 2007 Professional Plus, anTHBHpYyCHOE
nporpammHoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoGoHO pacipocTpaHseMoe
[10), Foxit Reader (cBobGomuno pacmpoctpansiemoe I10), Foxit Reader (cBoGoaHO
pactipoctpansiemoe [10), SeaMonkey (cBoGomno pacnpoctpansemoe I10), Chromium
(cBoOOaHO pacmpoctpansemoe I10), Java Runtime Environment (cBo6oaHO pacrmpocTpaHseMoe
[10), doPDF (cBobomno pacnpoctpansemoe I10), GNU Image Manipulation Program
(cBoOomHO pacmpoctpansemoe I10), Inkscape (cBobGomuo pacmpoctpansemoe I10), XnView
(cBoOomHO pacmpoctpansemoe [10), K-Lite Codec Pack (cBoGomuo pacmpoctpansiemoe I10),
FAR Manager (cBo6oano pacupoctpansemoe 110).

3. OCHalIIEHHOCTh TMOMEUICHUS JIi CaMOCTOSTeNIbHOW paloThl: 16 mocamounbix Mect. CTon
KOMITBIOTEPHBIH IS CTYACHTOB (TUII 4) - 3 MIT., CTOJ KOMIBIOTEPHBIN IS CTYA€HTOB (THII 6) - 2
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IT., CTOJI KOMITBIOTEPHBIN ISl CTYACHTOB (TUT 7) - 1 mIT., Kpeciao mpenoaaBaTens (CeTka, I[BET
4yepHbIi) - 17 mT., JOCKa HamoibHas MOOWIbHAs Oenas MarHUTHO-MapkepHas «Magnetoplany
1800MM*x1200MM - 1 mT., MoroOI0K Lenovo M93Z Intel Q87 - 17 ., rurakar - 5 mrt. JlocTym K
cetn «MIHTEpHET», B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIBHYIO CpPEly Y HUBEPCHUTETA.

IlepeyeHb JHIIEH3MOHHOTO mporpaMmHoro obecneuenus: Microsoft Windows 7
Professional; Microsoft Office 2007 Professional Plus; CoreDRAW Graphics Suite X5,
Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1, antusupycHoe
nporpammuoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoGoHO pacmpocTpaHseMoe
I10), Foxit Reader (cBobGomuno pacmpocrtpansiemoe I10), Foxit Reader (cBoGoaHO
pacmipoctpansiemoe [10), SeaMonkey (cBoboano pacnpocrpansemoe I10), Chromium
(cBoOOmHO pacmpoctpansemoe I10), Java Runtime Environment (cBo6oaHO pacmpocTpaHseMoe
[10), doPDF (cBobomno pacnpoctpansemoe I10), GNU Image Manipulation Program
(cBoOomHO pacmpoctpansemoe I10), Inkscape (cobomuo pacmpoctpansemoe I10), XnView
(cBoboaHO pacmpoctpansemoe I10), K-Lite Codec Pack (cBobGomuo pacmpoctpansiemoe I10),
FAR Manager (cBobomno pacmnpoctpansemoe I10), Cisco Packet Tracer 7.1 (cBoGomHO
pacnpoctpansemoe [10), Quantum GIS (cBobomHo pacnpoctpansemoe I10), Python (cBoboaHO
pacnpoctpansiemoe IIO), R (cBobGomno pacmpocrpansemoe I10), Rstudio (cBobogHO
pacnpoctpansiemoe [10), SMath Studio (cBoGomHO pacmpoctpansemoe I10), GNU Octave
(cBoboaHO pacnpoctpansiemoe [10), Scilab (cBoboano pacnpocrpansemoe I10).

8.3. Ilomemenuss [Jsi XpaHeHHsT H NPOPUIAKTHYECKOT0 O0OCTYKHBAHUS
000opy/0BaHuS:

1. LleHTp HOBBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHIA U CPEJICTB OOYUCHHUS :

OcHallleHHOCTh: NEePCOHANbHBIM KoMmmObiloTep - 2 mT. (goctyn K cetu «MHTepHET»),
MOHUTOp - 4 IIT., CETEBOM HAKOMUTENb - | MT., HCTOYHUK OecrepeOoifHoro nuTaHus - 2 mr.,
TEJIEBU30p TUIa3MeHHbIN Panasonic - 1 ., Touka Wi-Fi - 1 1mIr., nasuibHast cTaHmus - 2 IIT.,
Jpens - 5 mWT., neppoparop - 3 mT., HAOOp UHCTPYMEHTA - 4 IIT., TECTEP KOMITBIOTEPHON CETH - 3
mT., OAUIOH CO CXKAThIM Ta3oM - | INT., MacTa TEIUIoNpoBOJHAs - | mT., meuiecoc - 1 mrT.,
paguocTaHIyA - 2 mMT., CTON — 4 mT., TyMOa Ha KoJecuKax - | mT., mojcTaBKa Ha KOJecHKax - 1
HIT., IWKag - 5 wT., Kpecno - 2 wr., JectHuna Alve - 1 mr.

[Tepedyenb JHIEH3MOHHOTO TporpaMmHoro obecrmeuenus: Microsoft Windows 7
Professional, Microsoft Office 2010 Professional Plus, anTHBHpPyCHOE TmpOrpaMMHOE
obecrieuerne: Kaspersky Endpoint Security, 7-zip (cBobomno pacmpoctpansiemoe I10), Foxit
Reader (cBoboxno pacmpoctpansemoe I10), Foxit Reader (cBoboano pacmpoctpansemoe 110),
SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBoGoaHO pacmpocTpaHsiemMoe
[10), Java Runtime Environment (cBo6omno pacmpoctpansemoe I10), doPDF (cBoGoaHO
pactipoctpansiemoe [10), GNU Image Manipulation Program (cBoGomHO pacmpocTpaHsieMoe
I10), Inkscape (cBobomno pacmpoctpansemoe [10), XnView (cBoOOAHO pacmpocTpaHseMoe
[10), K-Lite Codec Pack (cBoGomno pacmpoctpansemoe [10), FAR Manager (cBo6omHO
pacmpoctpansiemoe [10).

2. lleHTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJOTHI B CPEICTB OO YUCHHS:

OcHamieHHocTh: €Tod - 5 mT., CTya - 2 ImT., Kpecao - 2 mT., mkad - 2 1mrT.,
NEepCOHANBHBIN KOMIBIOTEp - 2 WT. (Hoctyn Kk cetu «MHTEepHETY»), MOHUTOD - 2 mT., MDY - 1
HIT., TECTEp KOMIBIOTEPHON ceTH - 1 MIT., OAJUIOH CO CXKAaTbhIM razoM - 1 mT., mypymnosepT - 1
IIT.

[TepeueHp JHMIIEH3MOHHOTO MporpaMmHoro obecrnedenus: Microsoft Windows 7
Professional, Microsoft Office 2007 Professional Plus, anTuBHpycHOE mporpamMmHOe
obecrieucnne: Kaspersky Endpoint Security, 7-zip (cBoboxno pacmpoctpansemoe I10), Foxit
Reader (cBobonno pacmpocrpansemoe I10), Foxit Reader (cBobomno pacmpoctpansiemoe [10),
SeaMonkey (cBoboxno pacrpoctpansiemoe I10), Chromium (cBobomHO pacmpocTpaHsieMoe
[10), Java Runtime Environment (cBobomno pacmpoctpansemoe I10), doPDF (cBoGomaHO
pacripoctpansiemoe [10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsieMoe
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I10), Inkscape (cBobomuo pacmpoctpansemoe I10), XnView (cBoOOJHO pacmpocTpaHseMoe
I10), K-Lite Codec Pack (cBobomno pacnpoctpansemoe [10), FAR Manager (cBoGoaHO
pactpoctpansiemoe I[10).

3. LlenTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTHN U CPEACTB OOyUCHHUS :

OcHamieHHocTh: C€Toa - 2 mT.,, cTyal - 4mr., kpecno - 1 mr.,, mkadp - 2 mT.,
NEepCOHANBHBIN KoMmbloTep - 1 mT. (moctyn k cetu «MHTepHeTr»), BeO-kamepa Logitech HD
C510 - 1 mr., kononku Logitech - 1 mT., TeCTep KOMIBIOTEpHOH ceTH - 1 mT., Apens - 1 mrT.,
tenedoH - 1 mwT., Habop PyYHBIX HHCTPYMEHTOB - | mIT.

IlepeyeHb JHMIIEH3MOHHOTO mporpaMmHoro obecneuenus: Microsoft Windows 7
Professional, Microsoft Office 2007 Professional Plus, anTHBHpycHOE mpOrpaMMHOE
obecrieucnne: Kaspersky Endpoint Security, 7-zip (cBoboxno pacmpoctpansemoe I10), Foxit
Reader (cBobonno pacmpocrpansemoe I10), Foxit Reader (cBoboano pacmpoctpansemoe [10),
SeaMonkey (cBob6oxno pacrpoctpansiemoe I10), Chromium (cBoOomHO pacmpocTpaHsieMoe
[10), Java Runtime Environment (cBobomno pacmpoctpansemoe I10), doPDF (cBoGoaHO
pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBoGomHo pacmpocTpaHseMoe
[10), Inkscape (cBobomno pacmpoctpansemoe [10), XnView (cBOOOAHO pacrpocTpaHsieMoe
I10), K-Lite Codec Pack (cBobomno pacmpoctpansemoe I10), FAR Manager (cBo6omHO
pactpoctpansemoe [10).

8.4. JIunleH3MOHHOE MPOrpaMMHoOe ofecrevyeHme:
1. Microsoft Windows 7 Professional .

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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