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PaGouasi nporpaMmma qucuMILUIMHbI «MaTeMaTukay paspadoTaHa:

- B cootBeTcTBUU ¢ TpeboBanusimu OI'OC BO — OakanaBpuaT MO HAmpaBlIEHUIO MOJATOTOBKHU
27.03.01«CrangapTu3anust 1 METPOJIOTHS», YTBEPXKIACHHOTO IpukazoM MunoOpnayku Poccun Ne 901 ot
07.08.2020 r.;

- Ha OCHOBaHMHM Y4eOHOro IUIaHa OakajlaBpuara IO HampaBieHu mnoarotoBku 27.03.01
«CrapgapTu3anvss M METPOJIOTHS» HANpaBlIeHHOCTh (Mpoduib) «MeTponorus U MEeTPOJIOTHYECKOe

obecrieueHue.

CocTaBuTeNb K.pu3s.-mat.H., morr. Morunesa JI.M.

PaGouasi mporpamMmma paccMoTpeHa U 0100peHa Ha 3acelaHuU Kadeapbl BhICIICH MaTeMaTUKU

ot 25.01.2021 r., mpoTokomn Ne 7.

3aBe uit kadenpon
Aytomt benp I.TeXH.H., ipod. T[ocmomapukos A.Il.

Pa6ouasn nmporpaMmma corjjacoBaHa:

HadanbpHuk oTnena
JTUIIEH3UPOBAHUS, AKKPETUTAIIUN U I0.A. JlybpoBckas
KOHTPOJISI KauecTBa 00pa3oBaHUs

HauanprHHUK OTHEIa METOIUYECKOTO

A 1O. Poma"HynkoB
obecrniedeHus yueOHOro mpoliecca




1. IEJIM Y1 3AJIAYM TUCHMUTIINHBI

Llenp TUCHUILINHEL:

— mpuoOpeTeHue 6a30BbIX MATEMATHUYECKUX 3HAHUH, CIIOCOOCTBYIOIIUX YCIICITHOMY OCBOEHHIO
Pa3IUYHBIX KypCOB (TEOpHs BEpOSTHOCTEH M MaTeMaTH4eCKasi CTATUCTHKA, PU3UKA, XUMHUS U Ap.) U
CMEXXHBIX JUCIUILINH;

— obecrieueHre MOArOTOBKU CTYICHTOB K U3YYCHUIO B MOCJIEAYIONIUX CEMECTpax psija Creluaib-
HBIX JTUCIUILINH;

— IpUOOpETEHNE HABBIKOB TIOCTPOCHUS U MIPUMEHEHUSI MATEMAaTUISCKUX MOJICTICH B MHKEHEPHOU
MpaKTHUKE.

OCHOBHBIC 3aJ1a41 JUCHHUILUTNHBI:

— MIOJIYYCHHE OOIIUX MPEACTaBICHUHN O COACP)KaHUM U METOJaX MaTeMaTHKHU, €€ MECTE B COBpE-
MEHHOMW CUCTEME €CTECTBO3HAHUS U MPAKTUYECKON 3HAYUMOCTH JIJIsi COBPEMEHHOTO OOIIECTBA, O €IUHON
CHUCTEME €CTECTBEHHOHAYYHBIX 3HaHUM, 00 OCHOBaX COBPEMEHHOI'O0 €CTECTBO3HAHUS U €CTECTBEHHOHAYY-
HOM KapTUHE MUDa;

— TOJy4YeHHE MPEACTaBICHUN O MPAKTUYECKOM 3HAUYMMOCTH TEOPETHYECKUX pa3paboTOK B
o0JacT MaTeMaTHKH, UX HEOOXOAMMOCTH JUIS PAa3BUTHS COBPEMEHHOTO OOIIECTBA M OOECIICUCHUS
Hay4HOI'0 ¥ TEXHHUYECKOI'O IpOrpecca, O BEAYyIIEW POJM MATEMATHKU KaK f3blKa HAYKU IPU U3yYEHUU
BOIIPOCOB H MPOOJIEM, BOZHUKAIOIINUX B PA3JIMIHBIX 00JIACTSIX HAYKU M TEXHUKHU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnunnmna «MareMaTuKa» OTHOCHTCS K 00s3aTeIbHOM 4YacTH OCHOBHOW MpodeccroHalIbHOM
oOpa3oBaTenbHOM TIporpamMmbl 10 HampapieHuio moaroroBku 27.03.01  «Cranmaprusanus
METpPOJIOTHSI» U n3ydyaercs B 1, 2 u 3 cemectpe.

Hucuunnmna «MatemaTuka SBJISETCS OCHOBOIOJIATAOUIEH ISl M3YUYEHHUS CIECAYIOIINX JIHUCIU-
winH: Uadopmatuka, Ousnka, Xumusi, DNEKTPOTEXHUKA U SJCKTPOHUKA, Teopusi BEpOSITHOCTEH U MaTe-
MaTHUYecKasi CTATUCTHKA, MeTposorus.

Oco0eHHOCThIO JUCIHILTUHBI SBISETCS €€ TeCHasl B3aMMOCBS3b HE TOJNBKO C JPYTHMMH H3y4aeMbl-
MU JUCHUIIIMHAMH, HO U C MPUKIAJHBIMU 33J1adyaMH, BCTPEUAIOIIUMUCS B TPOPECCHOHATILHON ACSITEINb-
HOCTH BBIITYCKHUKA.

3. ITTAHUPYEMBIE PE3YJIbTATHBI OBYUEHUS 110 JUCHUIIIIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMHU PE3YJBTATAMHU OCBOEHUS OBPA3OBATEJBHOMN
IMPOI'PAMMBI

[Ipomiecc m3yuyeHuss AUCHUIUIMHBI «MareMaTuka» HarpaBiieH Ha (HOPMUPOBAHHE CIEAYIOIIUX
KOMIICTEHITHI:

®dopmMupyeMble KOMIIETCHIMU

KO)I N HAMMECHOBAHME UHIMKATOpPAa

Conepixanue KommneTen- Koz JOCTHKEHHUS KOMIETEHIUH

187071 KOMIIETEHIIMH
CniocobeH aHaM3upoBaTh OIIK-1 OIIK-1.1. 3HaeT mMoJ0KEHMS, 3aKOHOB M METOJIOB B 00J1a-
3371241 MpoQeccHonas- CTH €CTECTBEHHBIX HAYK

HOHM IeITeNbHOCTH Ha OC-

HOBG IOTOKEHHIE, 3aKOHOB OIIK-1.2. Ymeer aHanu3upoBaTh 3ajaud mpodeccHo-

W METOJIOB B 00J1acTH HAIbHOU JIESITEILHOCTH Ha OCHOBE HOJIO)K@HI/IP’I, 3aKOHOB
CCTCCTBCHHBIX HAYK M Ma- ¥ METOZIOB B 00JIACTH €CTECTBEHHBIX HAYK
TEeMaTHKA

OIIK-1.3. Bnaneer meroaMu aHanu3a 3agad mpogeccu-
OHAJILHOW JIeATEIbHOCTU HAa OCHOBE MOJIOXKEHHH, 3aKOHOB
Y METOJIOB B 00JIaCTH €CTECTBEHHBIX HAYK




®opmupyeMble KOMIIETEHIIUH

Koa n HauMeHoBaHue HHIUKATOPA

Conepzanne KomneTeH- Kox AOCTHIKEHUsI KOMIIETeHI[HH
UM KOMIIETeHIIUH
Crocoben  ¢gopmynupo- OIIK-2 OIIK-2.2. Ymeer npuUMEHATh (PU3UKO-MATEMATUUCCKUE

BaTh 3amaun mpodeccro-
HaJIbHOHN NIeATEILHOCTH Ha
OCHOBE 3HaHUN TPODUIIL-
HBIX DPa3JIeJIOB MaTEMaTH-
YeCKHX H  €CTECTBCH-
HO-HaYYHBIX JTUCLUIUIMH

METOABbl JUIsl PEUIeHUs MPaKTUYECKUX 3a7ad B 001acTH
TEXHUYECKOTO PEryJupOBaHUS W METPOJIOTMH; IIPUMeE-
HATh BEPOSITHOCTHO-CTATUCTUYECKUN IOIXOJ K OLEHKE
TOYHOCTU M3MEPEHUH, UCIIBITAHUM, Ka4eCTBA IIPOLYKLIUH
U HAJEKHOCTU HM3MEPUTENIBHON TEXHHKH, TEXHOJIOIMYe-
CKHX IPOLIECCOB

OIIK-2.3. Biazmeer HaBBIKAMA UCIIOJIb30BAHUSA 3HAHUI
MpO(HIBHBIX Pa3/iejIOB MAaTEMATHYECKUX M €CTECTBEHHO-
HAyYHBIX JUCIHILUINH IPU PEIICHUH MTPAKTUYCCKUX 33]1a

4. CTPYKTYPA U COAEP) KAHUE JUCIIUIIJIMHBbI

4.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI
Ob6mas Tpya0E€MKOCTh Y4eOHOM TUCHUIUIMHBI cOCTaBisgeT 12 3auéTHbIX enuHuIlsl, 432 ak. yaca.

Bux yuebHoii paoTbr Bcero ak. AK. 4yachl 110 ceMecTpaM
4acoB 1 2 3

AynuTopHasi paboTa, B TOM 4ucJIe: 153 ol ol o1
Jlextuu (JI) 51 17 17 17
[TpakTuueckue 3anstus (113) 102 34 34 34
JlaGoparopusie padotsl (JIP)
CamocrosiTesibHasi paboTa CTY1€HTOB 171 66 48 S7
(CPC), B TOM uncJe:
Beinonnenue KypcoBoii paboThl
(mpoexTa)
PacuetHo-Tpaduueckas padota (PI'P) 71 26 18 27
Pedepar
[ToaroroBka K NPaKTUYECKUM 3aHATUSM 100 40 30 30
[ToaroroBka K 1a00pPaTOPHBIM 3aHATUSIM
IToaroroBka k 3auetry / nudd. 3auety
IIpoMeskyToUHast aTTeCTALUS —
— 108 9 (36) 9 (36) 9 (36)
OO0masi Tpy10eMKOCTb 1M CHUILIIHHbI

aK. vac. 432 153 135 144

3a4. el. 12 4,25 3,75 4

4.2. ConepxxaHue TMCUUILIUHBI

Y4eOHbIM MJIaHOM MTPETYCMOTPEHBI: JIEKINH, TPAKTUUYECKHE 3aHIATHS U CaMOCTOsITeIbHAs paboTa.

4.2.1. Pa3aespl JMCIUIIJIMHLI U BUABI 3aHATHI




Buanl 3anarnii
= ]
2
= | E 8
e S S8~
[--] =) O [ Q
) = < ZE O ¢
2 | | 3| & BESE
- w = g H g
HaumeHoBaHue pa3/ieioB < § 5 = = o =3
= s 2 2 i3S =
2 =) ]
= = - = W = = K
= = -2
v =~ ] = &S
Q9 o (=9 = e s ®
< < 5 = 83 a
s = O = s
= | 5 .
Paznen 1 «DnemeHTHI TUHEWHOM anreOpbl, BEKTOPHOM 54 8 16 30
anreOpsl ¥ aHAJTUTHYCCKON T€OMETPUI
Paznen 2 «BBeneHue B MaTeMaTUUECKUN aHAIIA3) 32 4 8 20
Paznen 3 «/IuddepennmanbHoe ncuncieHne yHKIHi 31 5 10 16
OJIHOM IEPEMEHHOMN
Paznen 4 «2nemMeHTHI BBICHIEH alIreOphI» 12 2 4 6
Paznen 5 «MHTerpanpHOE MCUHCICHUE (PYHKIIMH OTHON 52 8 16 o8
TIEPEMEHHON
Paznen 6 «DyHKIIMN HECKOIBKUX IEPEMEHHBIX ) 26 4 8 14
Paznen 7 «/{luddepeHnmansabie ypaBHSHUS 42 6 12 24
Paznen 8 «Psap» 38 6 12 20
Paznen 9 «MurerpanbHOE ncuMcaeHUE QYHKIMMA 37 8 16 13
HECKOJIbKMX MEPEMEHHBIX
Hroro: 324 51 | 102 171
4.2.2. Coaep:kaHue pa3aejoB THCIHIIHHBI
HaumenoBanue
Ne . TpynoeMkocTh
pa3nena Coaep:xanue JJeKUMOHHBIX 3aHATHIA
n/n B aK. yacax
JUCHMNJINHBI
1 DJIeMEHTEI 1.1. OnpeaenuTesii U MATPUIIbI, CHCTEMbI JTHHEHHBIX
JIMHEWHOU ajredpandeckux ypapHeHuid. Onpenenurenu U uX
anreoOpsl, ceorctia. IIpaBuno Kpamepa. Marpunbl, 1eicTBUS HAQ
BEKTOPHOM HUMH. DJeMeHTapHbIe IpeoOpazoBaHus U MeTo ['aycca
anreOpsl U JUISL CUCTEM JINHEWHBIX YPAaBHEHMI.
AHAJIMTUYECKON 1.2. BexkTopbl 1 MeTOa KOOpAMHAT. BEKTOpPHI, THHEN-
T€OMETpUU HbIE Olepanuy Haj HUMH. JIMHeWHas 3aBUCUMOCTb U

JUHENHAsT HE3aBHCUMOCTh BEKTOpOB. CKalsspHOE IIpo-
M3BEJEHUE JIBYX BEKTOPOB M €ro CBOMCTBA. BekTopHOE
IIPOU3BEACHNE ABYX BEKTOPOB M €ro cpoiictBa. Cme- 8
LIaHHOE TIPOU3BE/IEHUE TPEX BEKTOPOB U €ro CBOMCTBA.

1.3. DueMeHTBbI AHAJMTHYECKOH TreOMeTPpHMH Ha
IUVIOCKOCTM M B MNpOCTpaHcTBe. PaznuuHble BUJIBI
YPaBHEHHUS MPSIMOW Ha IUIOCKOCTU. YTOJI MEXAY ABYMS
MPSIMBIMHU. VYcnoBus napaiebHOCTH u
MEPIEHIUKYIAPHOCTU MPSAMBIX Ha IIOCKOCTH. KpuBbie
2-T0 TIOpsAKA: OKPYKHOCTh, OJIUIHMIIC, THIepooa,
napabona. IImockocts B mpocTpaHcTBe. Paznuunble
BHUJIBl YPAaBHEHWHM IUIOCKOCTH. YTOJI MEXAYy JIByMs
mwiockocTsiMu. IlpsmMas B mpocTtpaHcTBe. PaznuuHble




ypaBHEHUsI NPSAMOWU. YTOJI MEXAY IBYMs MPSIMBIMH.
VYron Mmexay npsmMoil u miockoctbio. [loBepxHocTH 2-10
MopsiAKa.

BBenenue B
MaTeMaTHYECKUI
a”HaIn3

2.1. OcHoBHBbIe MOHATHSI. MHOXECTBO BELECTBEHHBIX
yrcen. OyHkuus, o01acTe €€ onpeaesneHust U CrocoObl
3agaHusl. OCHOBHBIE 3JIEMEHTapHbIe (QYHKIHH.

2.2. Teopus mnpeaenoB. YucioBas mocien0BaTeb-
HocTh. [Ipenen uncnoBoil mocnenoBarenbHOCTU. becko-
HEYHO OoJblMe U OECKOHEYHO Majble TOCIe0BATENb-
Hoctu. OCHOBHBIE TeopeMbl 0 npeaenax. [Ipenen GpyHk-
uu. OrpaHndeHHbIe U HeorpanudeHHble Gynknun. He-
ornpeeneHHOCTH. beckoHeuHo Manble U OECKOHEYHO
Oonpme GyHKIMM U MX cBoiicTBa. IlepBblit U BTOPOIi
3aMeyarelibHble IPEesbl, CIEACTBUS.

2.3. HenpepbiBHOCTH (QyHKHuiA. HenpepsiBHOCTH
¢ynkuuu B Touke. CBoiicTBa (PyHKIMI, HENPEPHIBHBIX B
Touke. HemnpepbIBHOCTh 3IEMEHTapHBIX  (DYHKIIHIA.
Knaccudukanus Touek paspeiBa. HenpepbIBHOCTB
¢bynkuuii  Ha mpomexyTtke. CBoiicTBa  (yHKIHH,
HEeNpepbIBHBIX Ha MpoMexyTke (Teopemsl Ko,
Beiiepmtpacca).

JudbdepennmraibHO
€ UCUUCIICHUC
byHKIMI oHON
MePEMEHHOM

3.1. lpousBoaubie u quddepenunannbl. [IponzBogHas
¢byHkuuu, ee reomerpuueckuii cmpici. duddepennnan
¢byukuu. [IpaBuna HaxoxkaeHUs MPOU3BOIHON U aud-
depennmana. IlpousBogHas CIOKHOW H  OOpaTHOM
¢byakun. Juddepenunpoanue (QyHKIMMA, 3aJaHHBIX
napamerpuuecku. IlpomsBognele u  auddepeHmransl
BBICIIUX TOPSIKOB.

3.2.  OcHoBHbIe Teopembl nu(depPeHINATHHOTO
HCYHCIICHHA. OcHoBHbIE TEOPEMBI
muddeperumansHoro ucuucnenus. [Ipasuno Jlonurans.
[TpunoxeHne Npou3BOIHON K UCCIEIOBAHUIO (DYHKITHH.

DJIEMEHTHI BRICIIEA
anreOpbl

4.1. KommiaexkcHblie yucaa. OCHOBHBIE TTOHATHASA O KOM-
IJIEKCHBIX YHcnax. AnreOpandeckas ¢opMa KOMILIEKC-
HOTO YHCJIa; JEUCTBUS HaJ KOMIUIEKCHBIMHA YHCIIAMH.

4.2. Auredpanyeckue MHOT04JICHbI "
panuoHajJbHbIe IPo0U. AnreOpandecKue MHOTOUJICHBI.
PaznoxxeHne  MHOrowlieHa ¢  JACHCTBUTEIbHBIMHU

kod(pdurmenTaMu Ha JUHEWHBIE W KBaJIpaTUUYHBIC
MHOXXUTENH. Pa3noxkeHue pamuoHanbHBIX JIpo0eil Ha
MIPOCTEUIIHE.

NHurerpansuoe
HCUYHUCIICHHE
(GyHKIIUM OJTHOU
MepEeMEHHON

5.1. IlepBoodpa3nas. Ilpocreiimine cnocodbl MHTe-
rpupoBanus. IlepsooOpasnas. HeomnpeneneHnublii uH-
Terpaj u ero cBoicrpa. Tabnuia HeonpeaeIeHHbIX HH-
terpanoB. Ilpocreiimne crnocoObl HHTETPUPOBAHMUS.
IlonBenenue ¢pynkuuu nop 3Hak auddepennuana. Me-
TOJIBI 3aMEHBI TIEPEMEHHON M MHTETPHPOBAHUS 1O Ya-
CTSIM B HEOIIPE/IEIECHHOM MHTErpale.

5.2. AuTerpupoBanme ajaredpanyecKux apooeii.

5.3. OnpenesieHHbIe HHTETPAJIbI H UX NPUJIOKEHUS.
OnpeneneHHblil UHTErpal U €ro cBoiicTBa. Teopema o
cpeaneM. MHTterpan ¢ mepeMeHHBIM BEpXHHUM Ipejie-




nom. Teopema bappoy. @opmyna Herotona-JleitGnuma.
MeTon MHTErpUpOBaHHUS MO YaCTSAIM B OINpPEAEICHHOM
uHTerpane. Meros 3amMeHbl IEPEMEHOW B OINpeneiieH-
HOM uHTerpaie. [‘eomerpuueckue U MeXaHUYECKHE
MIPUJIOKEHUS ONPEEIIEHHOr0 UHTErpasa.

5.4. HecoOcTBeHHble HHTerpajbl. HecoOcTBeHHBIC
MHTErpaJibl IEPBOIO U BTOPOr'O POJa U UX CBOMCTBA.

OyHKIUU
HECKOJILKUX
TepeMEHHBIX

6.1. duddepeHunanibHoe wucUHcIeHHe QyHKIMIA
HECKOJIBKUX TmepeMeHHbIX. DyHKIMM HECKOIBKHX
nepemeHHbIX. ObnacTe onpenenenus. ['paduk GyHKIUN
IBYX TepeMeHHbIX. JIMHUM ¥ TIOBEPXHOCTH YPOBHS.
IIpenen  ¢ynkmuu.  HempepsiBHOCTh.  YacTHble
npou3BoaHble.  CnoxkHast ~ (YHKIHS  HECKOJBKHX
nepeMeHHblx, ee auddepeniupoBanue. IlomHoe
MpUpaIeHne byHKIIH TBYX NIepPEMEHHBIX.
JuddepenunpyeMocTb byHKIIIN HECKOJIbKHX
nepemeHHbIX. [lomueii muddepenmman. [IponsBoaHbie
HesSBHbIX (QyHKIMHA. ['panueHT, mNpou3BOAHAS IO
HampasiieHuto. KacartenbHas IMIOCKOCTP M HOpPMallb K
MOBEpXHOCTU. YacTHbIE MPOU3ZBOJHBIE U  IOJHBIC
muddepeHransl  BRICIIAX — HOPSAKOB.  DKCTPEMYM
(YHKIIUU HECKOJBKUX TIEPEMEHHBIX.

Jubdepennmanba
bIC YPABHCHHUS

7.1. OcHoBuble mnoHATHH. [uddepeHunaibubie
ypaBHeHusi 1 mopsiaka. Ousnyeckue 3agayu, MPUBO-
e K MOHATHIO IuddepeHInalbHOTO YpaBHEHUS
(AY). OcHoBHBIE MOHATHUSA: MOPSAOK ypaBHEHUS, YacT-
HOe U ocoboe pemieHus, 3agada Komm. Teopema cyiue-
CTBOBaHHUSI M €JUHCTBEHHOCTH perieHus 3aaaun Komu.
I'eomeTpruecknii cMbICT YpaBHEHHS TIEPBOTO MOPSAIKA U
ero perieHusi. [lonsitTue 06 0COOBIX TOYKAX M OCOOBIX
pewenusax Y. JIY ¢ pa3neneHHBIMU U pa3ieisrOIIU-
Mucs nepeMeHHbIMU. OnHopoausie Y. Jluneiinsie 1Y
MIEPBOTO MOPsIIKA U ypaBHEHUs bepHyuiu.

7.2. JuddepeHnuaibHble ypaBHEHUs] BbICHIHX
nopsiakoB. [V  Beicmiux nopsankoB.  OCHOBHbIE
noHsTHs. Teopema CylecTBOBaHUS U €IMHCTBEHHOCTH
pemienust 3agaun Komn. YpaBHeHUs, IOMYyCKaroliue
MoHWXeHue nopsnka. Jlunennsie nuddepeHmanpHbIe
ypaBHEHUs, OJHOPOAHBIE M HeoaHopoaHble. [loHsATue
oOmiero pemenus. Jlunelinele audQepeHnnaIbHble
YpaBHEHUS C  TOCTOSHHBIMH KO3 (UIIMEHTaAMH.
YpaBHEHUS C MPABOM YaCThIO CIENUATIBHOTO BHUJIA.

Psannr

8.1. UucioBble psiabl. Yncnossle psabl. CXOAUMOCTh U
cymma psga. Heobxoaumoe ycimoBue cxomumoctu. Jlen-
CTBUS C psaaMu. MeTolbl MCCIEA0BAaHUS CXOIUMOCTH
3HAKOMOCTOSIHHBIX U 3HAKONEPEMEHHBIX PSI/IOB.

8.2. ®yHKUUOHAJIBHBbIe PpAabl. DyHKIMOHATBHBIC
psaabl. O61acTh CXOAMMOCTH, METOABI €€ OINpeaeTeHUsI.
Crenennble psapl. Pasnokenne QyHKIMI B cTENEHHBIE




psaapl.  IlpumeHeHue  psoB B MPHOIMIKEHHBIX
BBIYUCIICHUSX.

9 | UuTterpanbHoOe 9.1. Kparnble uHTerpajbl. /[BoifHOIl HMHTerpai, ero
UCUUCIIEHUE CBOWCTBA, BBIYMUCICHHE B JEKApTOBBIX KOOpAMHATAX.
byHKUIni 3aMeHa [IEpEMEHHBIX B IBOMHBIX MHTErpajax.
HECKOJIbKHX 9.2. KpuBoJinHeiiHbIe M TIOBEPXHOCTHbIE HHTErPAJIbI. 8
IIEPEMEHHBIX KpuBosnHeliHbIE MHTETpaANIBI IEPBOIO U BTOPOTO pOAA.
[IpunoxeHus ABOMHBIX U KPUBOJMHEWHBIX HHTETPAJIOB.
Teopewms! I'puHa.
Hroro: o1
4.2.3. IlpakTHyecKue 3aHATUS
Ne . TpyaoeMkocTh
Paznen TeMaTHKa NPaAKTHYECKUX 3aHATHI
n/n B aK. yacax
OnpenenuTeny U MaTPUIIBI, CHCTEMbI JTMHEHHBIX ajreOpande- 4
CKHMX YpaBHEHUU
1. Paznen 1. | Bekropsl U MeTO KOOpAMHAT 4
DJIeMeHTHl aHATTUITHYECKON TeOMETPUH Ha MJIOCKOCTH H B MPO- 8
CTpaHCTBE
5 Paszen 2 Teopus npeaenon 6
HenpepbiBHOCTD GyHKIIHIA 2
[TpousBonHbie U MU HepeHITAITBI 8
3. Paznen 3.
ITpasuio JlomuTasis. 2
KoMIuiekcHbIe Yncia. 2
4. Paznen 4. — —
PaznoxeHnue palmoHanbHbIX Apo0ei Ha mpocTeiiue. 2
[TonBenenue GpyHkuuu noa 3Hak auddepennuana. Meroast
3aMeHbl IEPEMEHHOM U UHTETPUPOBAHUS 110 YacTsAM B HEONpe- 6
JISTICHHOM HHTErpaJie.
S Pasnen S. | Purerpuposanue anreGpandeckux apobeit 2
OmnpeneneHHbIe HHTETPAIBI M UX TPHIIOKEHHS 4
HecoOcTBeHHbIE HHTErpaIbl 4
Huddepenumanbaoe ucurciaenne GyHKINNA HECKOIBKHX Tepe-
6. Paznen 6. 8
MEHHBIX
7 Pasnen 7 Juddepenunanbuble ypaBHeHHs | mopsaka 6
' " | luddepennmanbaple ypaBHEHHsI BBICIIMX TOPSIKOB 6
YucrnoBsle psbl. 4
8. Paznen 8.
OyHKIIMOHATBHBIE PSIIBI 8
JIBOW{HBIC MHTETPAITBI 6
9. Paznen 9. -
KpuBosnHeliHble HHTETPaJIbI 10
Hroro: 102

4.2.4. JJabopaTopHbie padoThI
JlaGopatopHsie paboOTHI HE IPELyCMOTPEHBI

4.2.5. Kypcosbie padoThl (IIPOEKTHI)
KypcoBbie paboTh! (IPOEKTHI) HE MPeyCMOTPEHBI




4.2.6. PacueTHo-rpaduyeckue padboThl
1. Pemenne cucTeM JIMHEHHBIX aNreOpandeckux ypaBHEHUH
2. UccnenoBanne HENPEpbIBHOCTU (BYHKIIUH
3. HaxoxxieHue HanOOoIbIIET0 M HANMEHBIIIETO 3HAYeHUS (DyHKITHH
4. Iloctpoenue rpa@ukoB GpyHKITUH
5. Pemenne nuHeHbIX qudQepeHInalbHbIX ypaBHEHUH
6. Brruncienue TBOWHBIX HHTETPAIOB

5. OBPA3OBATEJ/IBHBIE TEXHOJIOT A

B xone o0yueHus mpuMeHsoTCs:

Jlekuuu, KOTOpBIE SIBISIFOTCSI OJHUM W3 BOKHEHIIMX BHJOB YUEOHBIX 3aHATHIA M COCTABIISIIOT OCHOBY
TEOPeTUYECKOH MOAroTOBKU o0ydaronuxcs. Llenu IeKIMOHHbIX 3aHATHI:

-IaTh CUCTEMATU3UPOBAHHBIC HAy4YHbIE 3HAHUS 1O JUCHHUIUIMHE, AaKIEHTHPOBaTh BHUMAHHE Ha
HanbosIee CI0XKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIMPOBATh AKTUBHYIO TIO3HABATENBHYIO JICSTEIHFHOCTh  OOYYaIOIIMXCS, CIIOCOOCTBOBATH
(OPMHUPOBAHUIO UX TBOPYECKOIO MBILICHUS.

IIpakTuyeckue 3aHATUs. Llenn MpaKTUUECKUX 3aHATHI:

-COBEpPLICHCTBOBATh YMEHUS U HaBBIKH PEIIEHHS IPAKTUUECKUX 3a/1au.

I'maBHBIM cofep)kaHUEM 3TOTO BU/A YUEOHBIX 3aHITUH sABJsieTcsl padoTa Kakaoro oOyyaromerocs 1o
OBJIJICHUIO NIPAKTUYECKMMHU YMEHUSMU M HaBbIKaMU IIPO(eCCHOHATIBHON 1eSITeIbHOCTH.

Koncyabranuu (Texyas KOHCYIbTaIMs, HAKaHYHE dK3aMeHa) SIBISIETCSl OJHOU 13 (hOpM PYKOBOZCTBA
y4eOHOM paboTOil OOydaromuxcst M OKa3aHUs MM IIOMOLIM B CaMOCTOSITEIbHOM M3YYEHUHM MarepHuaia
JMCIMTUTAHBL, B IMKBUAAIMN UMEIOIINXCS TIPOOEIIOB B 3HAHUSIX, 3aJJ0JDKEHHOCTEH 10 TEKYIIUM 3aHATHSIM, B
MTOJITOTOBKE MTUCHhbMEHHBIX Pa0OT (ITPOEKTOB).

Texynme KOHCYJBTAlMM MPOBOIATCS MpENoAaBaTesieM, BEAYIIMM 3aHATHA B y4eOHOW TrpyIme,
Hay4YHBIM PYKOBOJMTENIEM M HOCST KaK MHIMBUIYaIbHBIN, TaK U TPYIIIOBON XapakTep.

CamocrosiTtesibHasi pa0ora o0y4yarOIIMXCsl HalpaBlieHa Ha YIIyOJIEHHE U 3aKpeIUIEHHE 3HaHWM,
MOJTYYEHHBIX Ha JIEKUUSAX M JIPYIHX 3aHATUAX, BBIPAOOTKY HaBBIKOB CAMOCTOSITEIIBHOTO AKTHBHOIO
MpUOOPETEHUs] HOBBIX, IOTONHHUTENBHBIX 3HAHWH, MOATOTOBKY K MPEICTOSIIMM YYeOHBIM 3aHATHAM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEACTBA UISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEXYTOYHOU ATTECTALUU 110 UTOI'AM OCBOEHUA JTUCHUIIJINHBI

6.1. Oyenounvie cpedcmea 013 camocmoamebHOU padomvl U MeKyulez0 KOHMpPons
ycnegaemocmu
Paznen 1. Dnemenmot unetinoi aneebpol, BeKMOPHOU aneedPbl U AHATUMULECKOU 2e0MemPUlL.
1. OGparHas marpuua.
2. Beruncnenwue onpenenureneid 4-ro u 0ojee BEICOKUAX MOPSIKOB.
3. Pa3noxxeHue BeKTOpa Mo Oa3MCHBIM BEKTOpPaM.
4. IIpsmast Ha MIOCKOCTH.
5. IlnockocTh U npsiMasi B IPOCTPAHCTBE.
Pa3nea 2. Beeoenue 6 mamemamuyeckuii aHanus.
1. DnemeHTapHble QYHKIUH.
2. [Ipenen mociie10BaTeILHOCTH.
3. Ilpenen pyHKIMH.
4. 3ameuaTenbHbIE MPEEIIbl U SKBUBAJICHTHbIE OECKOHEUHO MaJIbe.
5. Knmaccudukanus touek pa3ppiBa QyHKIHH.
Pasnen 3. Jugpgpepenyuanvroe ucuucnenue ghynxyuii 00HoU nepemenHoll.
1. Beruncnenue npou3BOAHBIX U JU(GepeHIINanoB GyHKIUMA.
2. KacarenbHasi 1 HOpMasb K KPUBOH.
3. Ilpou3BoHbIE MApaMETPUUYECKH 3aJaHHON M HESIBHO 3aJ]aHHOM (DyHKIIHIA.
4. [Tpumenenue npapuiia Jlonutans AJisl BEIYUCICHUS PEIETIOB.



5. UccnenoBanue GyHKINMA ¢ TTOMOIIIBIO TPOU3BOTHBIX.
Paznen 4. Dnemenmot vicuietl aneedpoi.

1. [leficTBHsI ¢ KOMIUIEKCHBIMH YHCIIaMU B ajareOpandeckoi gopme.

2. Tpuronomerpuueckasi popma 3aruch KOMIUIEKCHOTO YHCTIA.

3. Bo3BeneHnue KOMIUIEKCHOTO 4Yucia B N-yIO CTENEHb M M3BJICUECHUE KOPHS N-ON CTENeHU U3
KOMIIJIEKCHOT'O YHUCIIA.

4. PaznoxeHre MHOTO4JIeHa ¢ JeHCTBUTENbHBIMU KO3 PHIIMeHTaMu Ha TMHEHHbIE U KBapaTUYHbIE
MHOKUTEH.

5. PaznokeHnre npaBUIBHBIX PallMOHANIBHBIX Apo0Oel Ha MpoCTeHIIue.
Pa3nen 5. Uumeepanvroe ucuucnenue @hyHkyuu 00HOU nepemeHHoll.

1. 3aMeHa nepeMeHHOI B HEOIPEICTICHHOM HHTETpaJe.

2. luTerpupoBaHue Mo YacTsM B HEOIIPEIeJIEHHOM HHTETpale.

3. UHTerpupOBaHKe palliOHATBHBIX ()YHKIIUM.

4. laTerpupoBaHe palvoOHAIBHBIX (YHKIUNA OT PaAUKaIOB U OT TPUTOHOMETPUIECKUX (PYHKITHIA.

5. HecoOGcTBEeHHBIE HHTETPATIBI.
Paznen 6. Qyuxyuu HeckonbKUX NEpeMEHHbIX.

1. BeluncieHne 4acTHBIX MPOU3BOIHBIX IEPBOTO U BBICIIUX MOPSIKOB

2. Ilpoun3BogHAs 1TO HATIPABJICHUIO.

3. I'panueHrT.

4. HaxoxJieHrne SKCTPEMyMOB (DYHKITHIA JBYX ITEPEMEHHBIX.

5. OtbickaHue HauOOJBIIEr0 W HAUMEHBLIETO 3HAueHWH (YHKUUI, HEMpEepbIBHOW B 3aMKHYTOM
o0macTH.
Paznen 7. /Jughdpepenyuanvuvie ypasHenus.

1. 3amaun, npuBoasnIe K TU(PEpEeHINATHHBIM YPaBHEHUM.

2. Pemenne nuddepeHManbHbIX ypaBHEHUH IEPBOTO MOPSAKA.

3. 3agaua Ko s auddepeHnnanbHpIX ypaBHEHUH IEPBOTO MOPSIKA.

4. Pemienue nuddepeHanbHbIX YPaBHEHUH BBICIINX TOPSIIKOB.

5. 3anava Ko u kpaeBas 3anada 1u1st 1udpepeHuaibHbIX YPaBHEHUH BBICIIUX MTOPSIIKOB.
Pasnen 8. Paowi.

1. UccnenoBanue cX0QUMOCTH 3HaKOMOCTOSIHHBIX PSIJIOB.

2. UccnenoBaHue CX0IMMOCTH 3HAKOIIEPEMEHHBIX U 3HAKOUEPEAYIOIINUXCS PSI/IOB.

3. CTenieHHBIE PSIIIBL.

4. Paznoxenue ¢pyHkuuit B psasl Teitnopa 1 MakiopeHa.

5. [Ipumenenue psiioB B NPUOIMKEHHBIX BBIUMCICHUSIX.
Paznen 9. Mumeepanvroe ucuucnenue pynkyuu HecCKOIbKUX NepeMeHHbIX.

1. Beiuucienue JBOMHBIX UHTErPAIOB B JEKAPTOBBIX KOOPANHATAX.

2. BeluncneHre ABOMHBIX MHTETPAJIOB B MOJISIPHBIX KOOPAUHATAX.

3. [IpunoxeHus JBOMHBIX UHTErPAJIOB.

4. BouncieHue KpUBOJUHENHBIX MHTEIPAJIOB.

5. IIpunoskeHns KpUBOJMHEWHBIX HHTETPAJIOB.

6.2. Quenounvie cpeocmea 0151 NPOGeOeHUsL RPOMENCYMOUHOI ammecmauuu (IK3ameHa)
6.2.1. IIpumepnutit nepeuensv 6onpocoe/3a0anuii K IK3ameny (no oucyuniune):

1. IlonaTHs MaTpHILIbI, JIEMEHTOB MaTPHULIbI, pa3MEPHOCTH MaTpUIlbl. Buasl MaTpuil.
. [elicTBus Hax MaTpUaMy U UX CBOMCTBA.

. Onpenenurens Matpuibl. CBONCTBA ONPEIETUTENEH.

. CucremMa JIMHENHBIX yPaBHEHUI: OCHOBHBIE ITOHSTHSI.

. ®opmynsl Kpamepa penieHnsi cucteM JIMHENHBIX YPaBHEHUN.

. Meron I'aycca pemienus CUCTEM JTUHEHHBIX YPABHEHUMN.

. Bextopsl: ocHOBHBIE nOHATHS. KoyutnHeapHble M KOMILTaHAPHBIE BEKTOPBHI.

. JInnelHbIe onepanuu ¢ BEKTOpaMHu.

. CkassipHOE, BEKTOPHOE, CMELIaHHOE IIPOU3BEICHNUS BEKTOPOB, UX CBOMCTBA.
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10. InockocTh. Buabl ypaBHEHUH MIIOCKOCTH.

11. PaccrosiHue OT TOYKH 10 MIIOCKOCTH.

12. VYcnoBusa mnapauieIbHOCTH W MEPHEHAUKYISIPHOCTA JBYX IUIOCKOCTEH. YTOJI MEXIy
TIJIOCKOCTSIMHU.

13. Ilpsimas B mpocTtpancTBe. Buabl ypaBHEHU MPAMOM B TPOCTPAHCTBE.

14. VcioBusi napamienbHOCTH M MEPHEHIUKYISIPHOCTU MPSMBIX B IPOCTPAHCTBE. YTOJI MEKITY
MPSIMBIMU B IIPOCTPAHCTBE.

15. VcioBus mapamienbHOCTH U MEPHEHIUKYISIPHOCTH MPSMOM M IUIOCKOCTH B IPOCTPAHCTBE.
VYron Mexay npsmMoi ¥ MI0CKOCTHIO.

16. ®ynkuusa. O6nacte onpeneneHus GyHKuu. OCHOBHBIC JIEMEHTAPHBIE (PYHKITUH.

17. IlocnenoBarenbHOCTh. [Ipenen nocienoBaTeIbHOCTH.

18. Tlpemen ¢ynkuuu. Ilonstue HeonpeneneHHocTU. [lepBeld W BTOPOM KIACCHUYECKUN
(3aMeuaTebHBIN) TPEACIIHI.

19. Onpeienenue HenpephLIBHOCTH (hYHKIUU B TOUKe, HA MHTepBaie (a,b), Ha oTpeske [a,b].

20. Touku pa3peiBa GYHKIMHU, UX KIACCUPUKALIMSL.

21.0Onpenenenne npou3BOAHON QYHKIIUH B TOUKE, €€ TEOMETPHUECKUI CMBICI.

22. IlpaBuna npuddepenuupoBanus. IIpou3BOAHBIE OCHOBHBIX 3JEMEHTApHBIX  (DYHKIMH.
HuddeperunpoBanue QpyHKINH, 3aJaHHONH B mapamerpuueckoM Buje. uddepennmpoanne GyHKINY,
3aJJaHHOI B HESIBHOM BU/JIE.

23. Iuddepennman GyHKIIUHN, €r0 T€OMETPUIECKHIA CMBICIL.

24. YcnoBusi MOHOTOHHOCTH (yHKUMH. HeoOxoaumoe M JOCTATOUHOE YCIOBUS HKCTpEMyMa.
BBIITyKI10CTh M BOTHYTOCTH KPUBOM.

25. TlepBooOpaznas Qynkuus. Heompenenénuelii mHTErpan, ero cBoiicTBa. Tabmuia OCHOBHBIX
UHTETpaoB.

26. MeTos HENoCpeICTBEHHOI'0 HHTErPUPOBaHUs. MeTol HHTErpUPOBaHUS MOJICTAHOBKOM (3aMeHa
nepeMeHHo ). @opMyiia HHTETPUPOBAHUS 110 YACTSM.

27. OnpeneneHHblil HHTErpai, ero CBOMCTBa.

28. IlpunokeHus ONPENEIEHHOT0 MHTErpaja: BbIUMCICHHE IUIOMAAN IUIOCKOM QUrypsl B
NPSIMOYTOJIBHOM cHCTeMe KOOPIMHAT, BEIYUCIEHHUS 00beMa Tella BpalleHHU .

29. KpuBble 1 TOBEPXHOCTH BTOPOTO MOPSIJIKA.

30. ®yHkuus AByX nepeMeHHbIX. O01acTh onpeaeneHus.

31. Yactuble npousBoanble pyHKIMH. [TonHblii quddeperHuman GyHKIUH.

32. I'panuent. IIpon3BoaHas 1o HaNpaBJICHUIO.

33. OcHoBHBIE TOHSTHS, CBsA3aHHBIE ¢ AuddepeHnnanbHpIMA ypaBHeHHsAMHU. OOmiee, 4acTHOE,
ocoboe pemieHus. ['eomeTpuueckas naTepnperanus. 3anadya Kommu, cynecTBoBaHHe U €MHCTBEHHOCTh
€€ pelIeHHUs.

34. uddepenunanbHble ypaBHEHUs MEPBOro MOpsAKa: a) ¢ pa3fesoNMMUCA MEPEMEHHBIMU U
MPUBOJISALINECS K YPAaBHEHUSM C PA3ACISIOLIMMUCS MepeMeHHbIMU; O) OJHOPOJHBIE;, B) JIMHEIHHBIE; T)
beprymu.

35. luddepennuanbubie ypaBHEHHs, JOMYCKAOLIUE TOHUKEHHUE MTOPSJIKA.

36. Jlunelinple ofgHOpoAHble AuddepeHnnanbable ypaBHeHHs || mopsaka. CBoHCTBa peleHH.
Bponckman, ero cmoiictBa. Teopema o cTpykType oOImero pemieHus. JIMHEWHBIE HEOTHOPOIHBIC
middepennmanbabie ypaBHeHus |l mopsaka. Ctpykrypa obuiero pemenus. Meron Jlarpanxka (Bapuauuu
MIPOU3BOJIBHBIX TOCTOSIHHBIX ).

37. Jluneiinble onxHOponHbIe nuddepeHanbHble ypaBHeHHs |l mopsiika ¢ HOCTOSHHBIMU
koaddunrentamu. JluHeliHple HeoaHOpoAHble AuddepeHnnanbHble  ypaBHeHus |l mopsinka ¢
MOCTOSIHHBIMU K03(p(pULIMEeHTaMu CO CrienMabHON MPaBoil yacTeio. MeTo1 moa0opa YaCTHBIX PELICHUH.

38. Uwmcnosbie psapl. OCHOBHBIE TOHSATHS W ompeneneHus. l[lpocreiiimme CBOWCTBa psIOB.
Heo6xoaumelii mpu3Hak cxonuMmocTH psina. [lomokuTenbHble YUCIOBBIE Psiibl. ['apMOHHUYECKUI psi.
I'eomerpuueckas mporpeccus. Teopembl cpaBHenms. [lpusznak [lamambepa, paauKampHBI U
UHTEerpanbHbli npu3Haku Kowwm, psan Jupuxie.



39. 3HakomnepeMeHHbIC PsAbl. AOCOIIOTHAS W YyCIOBHAs CXoauMocTh. CBOWCTBa aOCOJIOTHO
cxopsmuxcs psaoB. O6o0mennbie mpusHaku Janambepa n Komm. 3Hakodepenyrommecs psasl. Teopema
Jlertoauna. OnieHka ocTaTka psja.

40. dyaknuoHaneHbie psnel. O6macte cxogumoctu. lonstre crenennoro psiga. Teopema AGens.
Pamuyc cxomumoctu crenenHoro psaa. JduddepenunupoBanre U MHTETPUPOBAHUE CTENIEHHBIX PSIOB.
®opmynsl Teiinopa u Maknopena. Psast Teiinopa u Maknopena. [Ipunoxkenust psioB K MpUOIMKECHHBIM
BBIYHCIICHUSIM.

41. 3agaun, NpUBOJALIME K MOHATUIO JBOMHOTO MHTETpaja: BEIYMCICHUE MAacChl TOHKOW IJIACTUHBI,
o0bemMa IMIMHIpUYEcKoro Tena. OmnpeneneHue ABOMHOIO HHTErpana, €ro CBoiicTBa. Bwlumcienue
JBOMHOTO MHTETpaJia B MPSIMOYTOJbHBIX KOOPJIMHATAX: MO MPSMOYTOJIBHONW OOJIACTH, IO MPOU3BOJIBHOM
obnacTu. 3aMeHa MepeMeHHON B IBOMHOM uHTerpase. [IpunoskeHusi IBOMHBIX HHTETPAJIOB.

42. KpuBonuHelHble uHTErpasibl 1 u 2 poja, cBoiicTBa, mnpuioxenus. Popmyna [puna.
[IpunoskeHus KpUBOIMHEHHBIX UHTETPAJIOB.

6.2.2. IlpuMepHbIe TeCTOBBIE 3aaHUS K IK3AMEHY

Bapuant Nel
Ne Bomnpoc BapuanTe! oTBeTa
/1 p P
1 2 0 1. 11
2. 2
1. | Ompenemurens [0 =1 3| pasen 3 0
0 4 -2 4.-10
JlniHa BexTopa d =31 —4] + 5k paBHa 1.12
2.4
2 3.32
4. 52
Jlana npsimast L: 4x—2y+3=0. 1 3
3 Tanrenc ee yria HaksioHa (k ocu Ox) paBeH 4
2. 2
3. 3
4. 4
X —2)? +6)? 1. npsimas
YpaBHeHHEM ( ) _(y+6) =1 3amaercs | 9 napaGoia
4. 9 4 ’
3. anunc
4. runiepbona
Eciu f(x) =sinx, g(x)=x, 1. x> +sinx
s |10 f(g(x) —oro 2. Xx’sinx
. )
3. sin®x
4. sin(x’)
. 2n°-5n+9 1
g T 1. =
[Mpenen !]ILTJO 73 paBeH 5
6. 2. 2
3.
4. 0
_ < 1. 0
Hana pysknus f (x) = { X mpH X =0 5 9
7 2 opu x>0 3' 3
Torma ee JEBOCTOPOHHUN TpeAel B TOYKE 4' 3
x =0 paBeH T




w/n Bomnpoc BapuanTel oTBeTa
Ecmu y dynxkuun  f(X) cymecryer npezen | 1. npousognas ynkuun f (X) B TOUKE X,
lim f (X, +Ax) = F(X,) 2. HeONpeleNeHHBId HWHTErpad oT (QyHKIHH
8. Ax—0 AX ' f(x)
TO 3TOT IIPEACII €CTh 3. onpezeneHHbli uaTerpan ot pynkuun f (x)
4. nupdepenunan pynkuun f (X) B Touke X,
_y2
Ecmu Yy = X*tgx , 1 2>2<
TO MPOW3BO/IHASL Y’ paBHA COS” X
2. 2xcos’ X
9 2
' 3. 2XtgX+—
COS™ X
2
4. 2XtgX——;
COS™ X
Ecmm f'(x)=0 na Bcem mpomexyrtke X, 1o [ 1.0
10. | Ha oToM npomexytke f(X) pasna 2. C,rane C — moCTosiHHAs
' 3. X
4. ax+b,rme a=0,b=0
Ecnmu s (byHK]_H/H/I f(x) B TOUKE X, IpUHAJ- 1. Touka HEIPEPHIBHOCTU (byHKIlI/II/I f(X)
JEeXKaIIEH €€ MHOXECTBY ONPENCIECHUs, BbI- | 2 1oyka paspbiBa Gynxuuu f (X)
11. | monmaeHo ommo w3 ycmosmit f'(X,)=0 wmm ; .
. TOYKA epe eMOoC X
f'(x)=c wm f'(X,) me cymecrByer, TO rouxa aupepenuupyemocti gymiuni (x)
TouKa X, — 3T0 4. xputndeckas Touka ¢pyHkiuu f (X)
Oyukmust f (X) Bo3pacTaeT M IMEET BBITYK- 1. f'(x)>0,f"(x)>0
12 JbIN BBEpX rpauk Ha UHTEpBaie (a, b). Torpa | 2. '(x)>0, f"(x) <0
Ha DTOM MHTEpBaJe 3. /(%) <0, f"(x)>0
4. f'(x)<0, f"(x)<0
Ecmu F'(X)= f(x) mms Bcex Xxe X, To Ha | 1. mpousBogHo ¢pyHkiuu f (X)
npoMexytke X ¢yHkus F(X) Oynmer 2. mupdepenmmanom Gyakmum f (X)
13. 3. nepBooOpasHoil 1t pyukuuu f (X)
4. HeOmpeIeIICHHBIM HHTErpajioM OT (DYHKINY
f(x)
Bri6epute Bmp:imeHHe, K KOTOPOMY CBEHETCSI 1 1 e + 1 Iezx dx
UHTErpal J xe”*dx mocne mpumenenust hop- 2 2
MYJIBI UHTETPUPOBAHUS o 9acTsaM | 2. 1 xe2* 21 I e2*dx
14. 2 2
J.udv = uv—J.vdu
3. 2xe™ - ZIezxdx
4. 2xe™ + 2J'ezxdx
ITocne mnoacTaHOBKHU t=e*—1 wunHTerpan el Jf (t +1)
Nt 1. j—t+4 dt
15 Ix—dx CBEJICTCS K HHTETPATy 0
) , € +3 e-1 \/t_
2. [ ==t

o t+4




Ne
w/n Bomnpoc BapuanTel oTBeTa
3 jﬁ t+1
o t+4
1
t
4. [ =t
t+4
ou 1
Beruncinre — , ecmi U= Xy° 1. =x%y°
OX 3
2
16. 2. bxy
3. 3x%y?
4. 2xy®
1. ypaBHEHUE C pa3JeISIFOIIMMHUCS ITePESMCHHBI-
YpaBHenue y' = tg Y 510 P P P
X MHU
2. ogHOpOHOE AU(PEepEeHIIHATHFHOS ypaBHEHUE
17. 3. JMHEWHOoe oxHOopoaHOoe nuddepeHIuanbLHOe
ypaBHEHHUE TIEPBOTO TOPSIIKA
4. nuHeitHOe HeogHOponHOoe nuddepeHIab-
HO€ YpaBHEHHUE TIEPBOTO MOPSIIKA
© 1. HEOOXOAMMBIN U JIOCTATOYHBIN MPHU3HAK CXO-
Anst pna Zl:un JTUMOCTH
n= o
) 2. He0OXOIMMBIH MPU3HAK CXOTUMOCTH
18. | ycnosue limu, =0- 510 y
N 3. IOCTATOYHBIN MPU3HAK CXOAMMOCTH
4. mpuzHak [lanamb6epa
OObeM Tena, OrpaHUYEHHOTO CBEPXY MOBEPX- | 1. J' J’ (x* + y*)dxdy
A 4
HOCTBIO Z=X +Y°, cHH3y — obnacteio D, rne- D
xartei B mockoctu OXy, cOOKy — HMUIUHIPHU- 5 \/1474 dxd
YECKOW TMOBEPXHOCTHIO ¢ oOpasyrommmu, ma- | = ” X4y axdy
D
19 | patenbubiMu ocu Oz, paseH
3. ”(xz + y?)dxdy
D
4, H dxdy
D
K monsiTHio KpuUBONMHEHHOTO MHTErpaia BTO- | 1. 0 KacaTeabHON K KpUBOM
POTO po/ia IPHBOAT 3a/1ata 2. O BBIYUCIICHHH O0OBEMa IMJIMHIPUYIECKOTO
Tena
20. .
3. 0 BBIYHCIICHUU MacChl KPHUBOM
4. 0 BBIUUCICHUH Pa0OTHI CHIIBI 1O TIEpeMele-
HHIO €IMHUYHOW MacChl BJOJIb KPUBOM
Bapwnant Ne2
No
i Bonpoc BapuanTtsl oTBeTa




w/n Bomnpoc BapuanTel oTBeTa
1 0 1 1 2
[IpousBenenue [g _::; _(:)LJ 03 2||1.13 -9
-1 0 -3 5 -4
PaBHO 1 3 5
2.
1. (2 -9 —4]
0 1 1
3.]6 9 0
0 -1 -1
4. HEBO3MOXKHO HAWUTH
Ecmn a={-2;4,1}, 5={0;3;—5}, To ckamsp- | 1. {0;12;-5}

—

HOE Mpou3BejicHre a-b paBHO

2. —231 -10] —6k

2.
3.7
4.{-2,7,-4}
VYpaBHeHue MiIockocTd, npoxonsmend uepe3 | 1. (x+4)+2(y-5)—-3(z+6)=0
g | oKy M, (L —2;3) nepuenaukysnspao Bekropy | 2. (X+4)—2(y—5)+3(z+6)=0
' {4;—5;6},I/IMeeT BUI 3. (x-4)-2(y+5)+3(z-6)=0
4. 4(x-1)-5(y+2)+6(z-3)=0
VpaBrennem X+3=Y’ 3amaercs 1. Touka
4 2. mapaboina
' 3. annunc
4. runiepbona
MHoxecTBOM ONpEACIECHUS ¢byakmuu | 1. (-11)
f (x) =arcsinx 2. [-11]
SIBJISIETCS T
5. 3. |-=:=
2 2
4. [ z. z]
2 2
Ipene Iimxz_16 aBe >3
1 BCH
6. Pt e P 2. 8
3. 0
4, 1
—X X<0 1. 0
Hana ¢pynkuus f (x) = b . 2 9
7 2 mpu x>0 3' 3
" | Torma ee TpPaBOCTOPOHHUII TNIpeled B TOYKE 4 3
x =0 paBeH o
f'(xo) ~93T0 1. TaHreHc yria HakJIOHa KacaTelbHOM, IIPOBE-
neHHo K rpaduky ¢ynkmmu f(X) B TOuke
8. (%: f (%))

2. opaMHara TOYKHM IepeceyeHusi rpaduka
¢ynkuun f(X) c ocero Oy




w/n Bomnpoc BapuanTel oTBeTa
3. Macca kpuBoit Y = f(X)
4. nuouiasb KpUBOJIMHENHOM Tpanenyu
rctgx i
Emuy:gfg— SImi_—ccrsx-arctgx
sin X 1. 1+x
TO MPOU3BOIHASA Y paBHA sin® x
1
2. ————
9 (1+ x“)cosx
' sin x
> +COSX - arctgx
3 1+X
sin® x
=t
(1+ x*)cosx
Ecmu f'(X) <0 na mpomexytke X , To Ha3ToM | 1. dynkius f(X) moctosHHa
TPOMEAYTIE 2. ¢pyakuusa f (X) Bo3pacraer
10.
3. dbyaknus f(x) yobiBaer
4. HET MPAaBUJILHOTO OTBETA
Haiigure  Touky  muHumymMa  (yskuuum | 1.1
f(x)=x*—2x 2.2
11. 3 9
4-1
Oyukuust f (X) yObIBaeT U UMEET BBITYKIIbII 1. £'(x)>0,f"(x)>0
1. | BHM3 TpaduK Ha MHTepBane (a,b). Torna na 2. £(x)>0, f"(x)<0
3TOM WHTEpBaJe 3. f'(x)<0,f"(x)>0
4. f'(x)<0, f"(x)<0
Ecm  F'(x)=f(X) misg Bcex xe X, 10 Ha | 1. mpousBoanoi pynkmmm f (X)
IpPOMEXyTKe X  COBOKYNHOCTh (yHKIMH | 2. nuddepenimanom pynknuu f (X)
13. | F(x)+C,rne C =const, Gyzxer 3. mepBooOpa3zHoi s ¢pyskiun f (X)
4. HeolpeIeIeHHBIM MHTETpajioM OT (QYHKIIUU
f(x)
IIpu noxctaHoBke t=X° HeompeaeneHHbIH 1 J‘ 2-t dt
_$ %45t
J 2-Vx dX cBemercst kK mHTErpa
UHTETpANl |—F=——F - ). A5
3/;4_5\/; 2 I(Z t) 6t dt
n t? +5t°
14. | Y 5_t
3. | 57—t
I t° + 5t
2-1)-6t°
4. J‘%dt
t°+5t
BriGepure cpeau mpeasokeHHBIX HHTETpajioB 1 1 q
HECOOCTBEHHBIN HHTETpal w1 X
15. 3 q
2. | —dx

5 X+1




Ne
w/n Bomnpoc BapuanTel oTBeTa
0
1
3. j—dx
Y Xx+1
-1
1
4. I —ax
o X°+1
? 2,,3 1 3,,3
Berunciure ,ecm U=X"Yy 1. =Xy
Oxoy 3
16. 2. 6xy*
3. 3x%y?
4. 2xy*
Vpasrenne Y +X°y =(X—1)° —st0 l. ypaBHeHuE C pa3ACNSIOUIUMUCA IEPEMEH-
HBIMH
2. ogHopoaHOoe AuddepeHnaIbHOe ypaBHEHUE
17. 3. nuHEWHOe OAHOPOIHOE AU(QEepeHINATHHOS
ypaBHEHHE NIEPBOTO MOPSAIKA
4. nuHelHOe HeogHOpoaHOe auddepeHnaTb-
HO€ YpaBHEHHUE NIEPBOT0 MOPsIKa
Jlansl 1Ba psiga 1. 06a psana cxonarcs
=1 =1 2. 06a psaa pacxoasTes
nz; n(n+1) " —nyl i . HepBI)II:/I pAIl CXOAUTCS, a BTOPOH p“acxonmcs[
Torna . IEPBBIN PSIT PACXOIUTCS, @ BTOPOH CXOIUTCS
18.
Ecim  p(X,y)=x*+Y® - mioTHOCTH pacmpe- | 1. ”(X" +y*)dxdy
JIeNIeHUs] MacChl B IJIOCKOW mmactuHe D, TO D
Macca 3TOW MIaCTUHBI paBHA 5 ” (% + y2)?dxdy
D
19.
3. J'.[(x2 +y?)dxdy
D
4, ” dxdy
D
Eciu J. xy’dx + x*y*dy =5, 1 1
AB 5
20. | TO jxyzdx+x3y4dy paBeH 2.5
BA 3. -5
4 2
Bapuant Ne3
Ne B B
/i orpoc apuaHTHI OTBETA




/i Bormpoc Bapuantsl oTBeTa
5 0 5 -1
Ecmm A= , To oOpatHas matpuna A | 1.
(—1 4) b P ( 0 14
paBHa 1(4 1
2. —
20 [0 5
1.
Y5 0
3.
-1 14
4 0
4 =
2001 5
Ecrn 8={-2;4;1}, b={0;3,-5}, 1o BexToOp- | 1. {0;12;-5}
Hoe npoussegeHne axb pasHo 2. —237 107 —6K
2.
3.7
4. {-2,7,-4}
Kanonunueckue ypaBHEHUs NpPsIMOM, IPOXOs- 1 x-1_y z-4
weii wepes Toukn M,(L0;4) u M,(25-3),| " 1 5 7
HMEIOT BUJ 9 X+1:X=Z+4
3 Xl 5Z —7
3 2-Y.Z
1 0 4
g, X_Y_2
2 5 3
(x-5?% 1. npsamas
4 VpaBHeHHEM 9 +Yy° =1 3anmaercs 2. mapa6ona
' 3. snnunc
4. runepboina
MHoxecTBOM 3HAYCHU I ¢byakuuu | 1. (-11)
f(x) =arcsinx sBaseTcs 2. [-11]
T
3. |——=:—=
5 -2
I
' 2'2
J _ 1. 1
ITpenen IirrllL]iz paBeH 2. 2
X! X j—
6. 3. 3
4
4. 0
—X mpu X<0 1. mMeeT pa3pbIB BTOPOTO pojia
Hauna pynkuus f(x) = 2 mpn x>0 2. MMeeT YCTpaHUMBII pa3psIB IEPBOrO poJja
7. | Torna s Touxe x—0 ona 3. MMeeT HeyCTpaHHMBII pa3pbIB IEPBOTO POA

CO CKauKOM, PaBHBIM 2
4. WMeeT HEYCTpaHUMBIN pa3pbIB MEPBOTO PO
CO CKaUKOM, paBHbIM —2




/i Bomnpoc BapuanTsl oTBeTa
Ecm y = f(x) , 1. f'(x)
g |TO muddepenman dy paBeH 2. dx
' 3. f'(x)dx
4.  f'(X)+dx
Ecin y =In(1+5x%) , 1 1
TO IPOM3BOAHAS Y' paBHA 1+5x°
9 10x
. 2. —~
1+5x°
3. In10x
4. 10xIn10x
Ecmu f'(x) >0 na mpomexyTtke X , TO Ha 1. dynkuus f (x) mocrosiHHA
ITOM TPOMEXKYTIE 2. pynkuusa f(x) Bo3pacraet
10.
3. pynkuus f(X) yObiBaeT
4. HeT MpaBUIBHOTO OTBETA
Haiinute wnaubonpimiee 3Havenne Qynxmum | 1.1
11 | f(X)=x*—2x na otpeske [—2; 2] g 80
4.-1
Oyukmust f (X) Bo3pacTaeT M UMEET BBITYK- 1. f'(x)>0,f"(x)>0
JIBIA BHU3 TpadyK HA UHTEpBaJe (a, b). Torma | 2. F'(x)>0,f"(x)<0
12| 4a >rom mnTepBae 3. f'(x)<0,f"(x)>0
4. f'(x)<0, f"(x)<0
-~ 3 2
Heomnpenenenusiii MHTETpa I(4X +5)dx pa- | 1. 12x°+C
13, | wen 2. (4x*+5)x+C
3. x*+5x+C
4. 4x* +5x+C
ITons3ysice Teopemoit bappoy, BbrumciInTE 1 2t
X " 2
F'(x), ecmn F(x)=[arcsin(t* —1)dt 1-(t*-1)
! 2X
14, 2 5 2
1-(x*-1)
3. arcsin(2x)
4. arcsin (x* -1)
Boruncnute miomanb GUrypel, orpaHideHHON | 1. 3TO HEBO3ZMOXKHO
15. | CBEPXY KpHBOH Y = 3x* +1, camsy — oceio Ox, | 2. 10
cieBa — ocero Oy, cpaBa — IPSIMON X = 2 3.13
4. -13
Hatigure TIOJTHBIH muddepermman | 1. 16dx +12dy
ou ou 2. 12dx +16dy
du=—adx+—dy kud U= X"y’ B Touke
16. ox Koy W v y 3. 12dx — 160y
M, (12) 4. 16dx —12dy




/i Bormpoc Bapuantsl oTBeTa
Vpasrenue y°dy — x*dx =0 - s1o 1. ypaBHEHUE ¢ pa3iesAIOIUMUCS MTEPEMEHHBI-
MU
2. ogHopoaHoe nuddepeHIanbHOe ypaBHEHHE
MIEPBOTO MOPSIKA
17 3. nuddepennumanbHoe ypaBHEHHUE TPETHETO
' MopsAsIKa, 3amucaHHoe B auddepeHmanbHON
dhopme
4. muddepeHuanbHOe YpaBHEHHUE TPETHETO
HOpsJIKA, Pa3pelIeHHOE OTHOCHUTEIBHO MPOU3-
BOJHOU
Jlanbl 1Ba psaa 1. o0a psia cxoAsITcst abCOMOTHO
i (=D)" - i (=D)" _ 2. oba psaa cXoaATCs YCIOBHO
= n(n+1) ~ n+1
3. o0a psina pacxonsarcs
Torna
4. mepBbIN psiA CXOAUTCS aOCOIIOTHO, a BTOPOM
— YCJIOBHO
18.
ObnacThb D OrpaHU4eHa HPSIMBIMU L 5xy
x=1 y=0, 5x—y=0. 1. Idxj f(x, y)dy
0 0
Torna nBOMHOW MHTETpa ” f (x,y)dxdy cre- L5
D 2. J‘de. f(x,y)dy
19 | AeTcs K oBTOPHOMY o o
' 1 0,2x
3. jdx j f(x, y)dy
0 0
1 5x+y
4. jdx j f(x,y)dy
0 0
Ecmn AB: y=x*, rae A(2:4),B(39), to| 3}
y pe Al 2) ( 3 1.J.(x5+2x12)dx
KPMBOJIMHEWHBIN HHTErpal I xy?dx + X y*dy >
AB 3
CBEJICTCS K ONPEICIICHHOMY WHTETpaTy 2. J‘(XS +x")dx
20. ’

3
3. _[(xs +x")dx
4

9
4. I(XS +2x)dx
4




6.3. Onucanue nMoka3areJieil 1 KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE

IIKAaJI OICHUBAHHUA

6.3.1. Kputepuu olleHOK MPOMEKYTOYHON aTTecTanuu (3K3aMeH)

Onenka

«2»
(Hey10BJICTBOPUTE/ILHO)

IloporoBsiii ypoBeHb
OCBOEHM

Yray0JeHHbIH
YPOBEHb OCBOEHHS

IIpoaBunHyTHIH
YPOBEeHb OCBOCHMS

«3»
(Y10BJ1€TBOPUTEJIHHO)

«“»
(xopo1uo)

«5»
(0TJIMYHO)

CryneHT He 3HaeT
3HAUUTEIHHOMN YacTu
MaTepuana, 10ImycKaeT
CYIIIECTBEHHBIE OINOKA B

CTyoeHT TOBEPXHOCTHO
3HAaeT MaTepHal
OCHOBHBIX Pa3ZieJiOB U
TeM y4eOHOi
JMCIUIUINHBL, TOITyCKAeT

CTyneHT XOpoIlIo 3HaeT

MaTepua, TpaMOTHO U

II0 CYHIECTBY U3J1araeT
€ro, JOIlycKas

CTyZeHT B TOJTHOM
00bEMeE 3HaeT MaTepuall,
IPaMOTHO H IO
CYILIECTBY U3JIaraeT ero,
He JIOIyCKasi

HEKOTOpbIE HETOYHOCTH B CYLIECTBEHHbIX
OTBETax Ha BOIIPOCHI HETOYHOCTH B OTBETE HA N
BOIpoC OTBETE Ha BOIPOC. HETOYHOCTEH B OTBETE
Ha BOIPOC
He ymeer Haxoauth WNHorpa Haxoout YBEpEeHHO HAXOAUT bezommbouno HaxoauT
pereHns OOJIBIINHCTBA peleHus, peLeHus, pereHus,
IPeayCMOTPEHHBIX IPEayCMOTPEHHbIE MIPESYCMOTPEHHbIE IIPEeSyCMOTPEHHbIE
MPOTPaMMOii 00yUIeHUS MPOTrpaMMoii 00y4eHus IporpaMMoin 00ydeHHsI porpaMMoit
3aJlaHul 3alaHUN 3alaHuH o0y4eHus 3a1aHui
BonsmmHCTBO IIpenycMmoTpeHHBIE IIpemxycMoTpeHHBIE IIpexycMoTpeHHEBIE
IPEayCMOTPEHHBIX IPOrpaMMoi 00y4eHust [IporpaMMoif o0y4deHusi | IMporpaMMmon o0ydeHus

porpaMMoi 00ydeHus
3aJaHUH HE BBHITIOTHEHO

3aJaHHMs BHIIIOJIHEHBI
YIOBJIETBOPUTEIHHO

3alaHus yCIICHIHO
BBIITIOJIHCHBI

3a/laHus YCIICHIHO
BBIITIOJIHCHBI

7. VUEBHO-METOJIAYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE
TV CHMUIIIAHBI

7.1. Pexomenayemasi 1uTeparypa

7.1.1. OcHoBHAas JTUTEpPaTYypa

1. Boicias marematuka. Tom 1. JluneiiHas anrebpa. Bekropnas anrebpa. AHamuTHuecKas
reoMeTpust [DnexTpoHHbI pecype]: Yuebnux/ A.IL ['ocromapukoB [u ap.]. — DIEKTPOH. TEKCTOBbIE
nannele. — CI16.: Cankr-IlerepOyprekuii ropsslii yausepcuret, 2015. — 105 c.

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

2. Beicmias marematuka. Tom 2. Hauano wmaremaTtnueckoro asanusa. [luddepenHnmanbHoe
vcyucieHue (QyHKIUNA OJHOW TMEPEMEHHON M €ro MPUIIOKEHHS [DIeKTpOHHBIM pecypc|: YueOHuk/
AL T'ociogapukoB [u ap.]. — DnekTpoH. TekctoBble naHHble. — CII6.: Cankr-IleTepOyprckuii ropHblit
yauBepcuret, 2015. — 104 c.

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

3. Beicmas marematuka. Tom 3. DnemMeHTHl BbICHICH anreOpbl. MHTErpallbHOE HWCUYHCICHUE
GyHKIIMH  OMHOM TEpeMEeHHOM U ero TIpuiokeHus [DIeKTpoHHBIM  pecypc]:  YueOHHK/
A.IL. TocniogapukoB [u ap.]. — DnekTpoH. TekcTtoBble AaHHbIe. — CI16.: Cankr-IleTrepOyprekuii ropHsbIit
yHuBepcuret, 2015. — 102 c.

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

4. Beicmias marematuka. Tom 4. Jluddepenuunansueie ypaBHeHus. Psapl. Paner @ypbe u
npeoOpazoBanne Dypre. JuddepeHnmanbHoe W HHTETPATHHOE HCYHCICHHE (YHKIHH HECKOJIbKHUX
nepeMeHHbIX. Teopus nomns [DnexkTpoHHbI pecype]: Yueouux/ A.Il. I'ocionapukos [# 11p.]. — DIEKTPOH.
tekcroBble nannblie. — CI16.: Cankr-IleTepOyprekuii ropusrii yausepcurer, 2015. — 213 .

5. Beicirasg matemaruka: yueOnuk / B.C. [llunaues. — M.: UHOPA-M, 2018. — 479 c.

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



http://www.bibliocomplectator.ru/book/?id=71688
http://www.bibliocomplectator.ru/book/?id=71689
http://znanium.com/catalog/product/851522

6. Kparkuii kypc ananutudeckoi reomerpun: Yueonuk/ E¢umon H. B., 14-e uzn., ucnpas. — M.:
OU3MATIIAT, 2014. — 240 c.
http://znanium.com/catalog/product/537806

7.1.2. lonoJiHUTE/ILHAS JIUTEPaTypa

1. lemunoBuy, b.I1. COopHUK 33724 U yIIPAXKHEHHA 110 MATEMATUYECKOMY aHANHU3y [ DIEKTPOHHBII
pecypce]: yuebnoe nocodue / b.I1. Jemunosuy. — DnektpoH. naH. — Cankt-IlerepOypr: Jlans, 2018. — 624
c.

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

2. Knerenuk, J[.B. COOpHUK 3a7ad IO aHAIMTUYECKOW TEOMETpUU [DIEKTPOHHBIA pecypc]:
yueonoe nocodue / JI.B. Knerenuk ; Iloxg pen. H.B. Epumora. — Dnexkrpon. man. — Caunkr-IlerepOypr:
Jlanp, 2018. — 224 c.

https://e.lanbook.com/book/10319

3. @uxtenronsi, ["M. OcHoBbl Maremarnyeckoro ananmza. B 2-x T1. Tom 1 [DnekrpoHHBIH
pecypc]: yueOnuk / .M. ®uxtenronbi. — nektpoH. AaH. — Cankr-IlerepOypr: Jlanb, 2015. — 448 c.

https://e.lanbook.com/book/65055

4. @uxrtenronbl, I"M. OcHOBbl MaTeMaTuyeckoro anaiusza. B 2-x TT. Tom 2-ii [D1€KTpOHHBII
pecypc]: yaeonuk / .M. ®uxtenronbil. — DnektpoH. gad. — Cankr-IlerepOypr: Jlanb, 2008. — 464 c.

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

5. Kparkuii kypc aHanutudeckoi reometpun: Yueobuuk/ E¢pumos H. B., 14-e u3zn., ucnpas. — M.
OU3SMATIIAT, 2014. — 240 c.

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

7.1.3. YuedHO-MeTOANYECKOE 00eceueHne

1. l'ociogapuxoB A.I1., IBakun B.B., Jlebenes 1.A., 3anienun M.A. Briciiast MmaTemaTHka.
JluneiiHas 1 BeKTOpHas anredpa. AHanuTudeckas reomerpusi. JIuneitHoe nmporpaMMupoBanue. YueOHoe
nocobue. — ['opHbIit yHHBepcureT, 2013.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static r
eq&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088455%2F%D0%92%2093%2D7607
11<.>

2. l'ocnonmapuxos A.I1., IBakuu B.B., Jle6enes M.A., 3anenua M.A. Briciias MmaTemaTnka.
Martemaruueckuit aHanu3. Y4yeOHoe nmocodue. - ['opublit ynusepcurert, 2013.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_r
eq&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088660%2F%D0%92%2093%2D6057
42<.>....

3. F'ocnonapuxoB A.IL. u np. Jluneitnas anreOpa. Ananutuueckas reometpus. uddepenunaibHoe
ucuucieHue QyHKIui ogHou nepemenHon (coopuuk PI'3) / YueGHno-meToauyeckoe nocodue — ["opHbIit
yHuBepcurtet, 2013.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=374&task=set_static_r
eq&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088445%2F%D0%92%2093%2D7022
17<.>

4. Jle6enes U.A., 3anienun M.A. BBeieHue B OCHOBHOW Kypc MareMaTukH. MeTtoauyeckue
yKa3aHUs K CaMOCTOsATeIbHOM padoTe. - ['opHbIil yHuBepcurert, 2013.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_r
eq&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088699%2F%D0%92%2024%2D1803
91<.>

5. UBakun B.B., Jle6enes U.A. Onpenenennsiii unterpain. Hectangaptasie 3amaun. MeTonuueckne
yKa3aHus Ui CaMOCTOSATENbHOM paboThl. — ['opHbIit yHuBepcureT, 2016.

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

6. Baxkun B.B., Jlebenes 1.A. OnpenenenHplii HHTErpal U NpUKIaIHbIe 331a4i. MeTtonndyeckue
yYKa3aHUs JUIsl CAMOCTOSATEIbHOM paboThl. — ['opHBIN yHHBepcuTeT, 2016.

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



http://znanium.com/catalog/product/537806
https://e.lanbook.com/book/99229
https://e.lanbook.com/book/10319
https://e.lanbook.com/book/65055…
https://e.lanbook.com/book/411
http://znanium.com/catalog/product/537806
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088455%2F%D0%92%2093%2D760711%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088455%2F%D0%92%2093%2D760711%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088455%2F%D0%92%2093%2D760711%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088660%2F%D0%92%2093%2D605742%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088660%2F%D0%92%2093%2D605742%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088660%2F%D0%92%2093%2D605742%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088445%2F%D0%92%2093%2D702277%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088445%2F%D0%92%2093%2D702277%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088445%2F%D0%92%2093%2D702277%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088699%2F%D0%92%2024%2D180391%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088699%2F%D0%92%2024%2D180391%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088699%2F%D0%92%2024%2D180391%3c
https://lk.spmi.ru/~gw3R5
https://lk.spmi.ru/~gw3R5

7.2. ba3bl JaHHBIX, JJIeKTPOHHO-0MOINOTEYHbIe CHCTeMbI, HHPOPMAIIMOHHO-CTIPABOYHbIE U
MOMCKOBbIE CHCTEMBbI

1. EBporneiickas nudposas 6ubnmmoreka Europeana: http://www.europeana.eu/portal

2. KoncynprantlLitoc: cripaBoYHO-IIOMCKOBAs cHCTeMa [ DIEKTPOHHBIN pecypce]. -
http://www.consultant.ru

3. NadopmManmoHHO-U3IaTETBCKUI LIEHTP IO T€O0JIOTHH U HEIPOIOIb30BaHNI0 MHUHUCTEPCTBA
NPUPOAHBIX pecypcoB u skojioruu Poccuiickoit @enepanun - OO0 "TEOMHOOPMMAPK":
http://www.geoinform.ru

4. NudopMannoHHO-aHAIUTHYECKUH IeHTp «Munepany»: http://www.mineral.ru

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

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

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

8. Hayunas snekrponnas o6ubnmoreka «eLIBRARY»: https://elibrary.ru

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

10. ®denepanbhbiil moptan «Poccuiickoe odpazoBanue» http:// www.edu.ru

11. ®enepanpHoe xpanmwiuiie «EnuHas komteknus TudpoBbIX 00pa30BaTENBEHBIX PECYPCOBY
http://school-collection.edu.ru

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

13. DnekTpoHHO-OMOIMOTEYHAS CUCTEMA U3AATEIBCKOTO IIeHTpa «JlaHb»:
https://e.lanbook.com/books

14. Dnexrponnas 6ubnuoreka Poccuiickoit I'ocynapcrsennoit bubnuorexu (PI'b):
http://elibrary.rsl.ru

15. Dnexkrponnas Oubnuoreka yueOHukoB: http://studentam.net

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

17. Dnexkrponnas OubnuoreyHas cucrema «HaunonanbHbIl HUPPOBOI pecypc «PykoHT»»:
http://rucont.ru

18. DnexTpoHHO-OMOIMOTEYHAst cucTema http://www.sciteclibrary.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI
8.1. MaTepuajibHO-TEXHHYECKOE OCHAIIEHHE Ay TUTOPHIi:
AYyAUTOPHHM /ISl IPOBeAeHNUS JTeKIMOHHBIX 3aHATHH.
128 nocaoounvix mecm

OcnamenHocts: Cton — 65 mrt., cryn — 128 wr., kpecno npenogasarens — 1 wr., agantep WU3-
AA - 1 mr., ucrounuk Oecnepedoitnoro mutanus 9130, PW9130i11000T-XL - 1 mT., KOMMyTaTop
Cypress CDPS-UH4H1 HFS - 1 mr., komnetotep 400 G1, N9ESSES - 1 mit., kpernieHne moTolI0uHOe
PRS-KIT1420 — 1 mT., mukpodon romosHod MW 1-HMC — 1 mir., mukmep TSD-MIX31RL - 1 mT., Mo-
Hutop PROLITETF1734MC-B1X — 1 mir., nanens Habopuas KramerFRAME-1G/US(G) - 1 wir., nanens
ynpasienusi Kramer RC-6IR - 1 mr., mepemaruuk MW 1-LTX-F4 - 1 mt., mepenatunk curHamos CH-
507TXBD - 1 wr., nepexomaunk HDMI W-H(G) - 1 wrT., npuemank MW 1-RX-F4 — 1 mt., npueMHUK
curHasioB CH-507RXBD — 1 m., mpoekrop XEED WUX6010 — 1 mT., cucrema akycrtudeckas Sound
SM52T-WH - 8 mir., ycunurtens CAP224, yeunurens Cypress CLUX-11SA - 1 mit., mkad MOHTaXHBIH
WR 6612.710 - 1 mr., »kpan SCM-4308 - 1 mT., qOocka HacTeHHas Oejas MarHUTHO-MapKepHas
«Magnetoplan» - 1 mT., nepeHocHas HacToiabHas TpuOyHa — 1 mT., muakat — 9 mwrT.

[lepeueHb JUIIEH3MOHHOTO MporpamMmHoro obecneuenus: Microsoft Windows 7 Professional
Microsoft Open License 49379550 ot 29.11.2011 MicrosoftOffice 2007 ProfessionalPlusMicrosoftO-
penLicense 46431107 ot 22.01.2010, CoreIDRAW Graphics Suite X5 JloroBop Ne559-06/10 ot
15.06.2010 «Ha mocraBky mporpammHoro obecreueHus», Autodeskproduct: BuildingDesignSuiteUlti-
mate 2016, productKey: 766H1, KasperskyEndpointSecurity ({orosop Ne /1810(223)-12/17 ot 11.12.17),
7-zip (cBoOomHo pacmpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansemoe I10), Foxit
Reader (cBoboaHo pacnpoctpansemoe [10), SeaMonkey (cBob6oaHo pacnpoctpansemoe [10), Chromium
(cBoGomHO pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomnHo pacmpoctpansiemoe 110),
doPDF (cBo6omno pacnpoctpansemoe 110), GNU Image Manipulation Program (cBo6omHO pacmipocTpa-


http://www.europeana.eu/portal
http://www.consultant.ru/
http://www.geoinform.ru…
http://www.mineral.ru/
http://www.humanities.edu.ru/

usaemoe I[10), Inkscape (cBobomHO pacnpoctpansemoe [10), XnView (cBobogHO pactipoctpansemoe [10),
K-Lite Codec Pack (cBoGomuo pacmnpoctpansiemoe 110), FAR Manager (cB0OOOAHO pacmpocTpaHseMoe
[10).
48 nocaodounvix mecm

Ocnamennoctb: CTON ayAUTOPHBIN JUIsl CTYAEHTOB — 25 1IT., cTyn — 48 mT., Kpecio npenojiana-
Tens — | mT., JOCKa HAacTeHHas Oenas MarHUTHO-MapkepHas «Magnetoplan» - 1 T, mepeHocHas
HacTosbHas TpuOyHa — 1 mr., murakatel — 8 miT., croiika MoOwsbHas — 1 mT., 3kpan SCM-16904
Champion — 1 wr., npoexrop XEED WUX450ST — 1 wt., Hoyroyk 9ONB0OAQ2-M01400 - 1 mir., ucrou-
HUK OecriepeboitHoro nutanus Protection Station 800 USB DIN — 1 miT.

[lepeueHs TUIIEH3MOHHOTO TporpammHoro obecneuenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 "Ha mocraBky kommnbrotepaoit Texauku'"), MicrosoftOffice 2007 Profession-
alPlusMicrosoftOpenLicense 46431107 ot 22.01.2010, CorelDRAW Graphics Suite X5 JloroBop Ne559-
06/10 ot 15.06.2010 «Ha mocraBky mporpammuoro obecrmedenus», Autodeskproduct: BuildingDe-
signSuiteUltimate 2016, productKey: 766H1, KasperskyEndpointSecurity ([{orosop Ne JI810(223)-12/17
or 11.12.17), 7-zip (cBobogHo pacmpoctpansemoe I10), Foxit Reader (cBoGogHO pacmpocTpaHsiemoe
I10), Foxit Reader (cBo6omuO pacmnpoctpansemoe [10), SeaMonkey (cBoboaHO pacnpocTtpansemoe [10),
Chromium (cBoGonno pacnpoctpansemoe [10), Java Runtime Environment (cBoGomHO pacmpocTpaHse-
moe I10), doPDF (cBoGoano pacmpoctpansiemoe 110), GNU Image Manipulation Program (cBo6oano
pacnpoctpansiemoe 110), Inkscape (cBoboano pacnpoctpansiemoe [10), XnView (cBoOoaHO pacmnpocTpa-
usemoe I10), K-Lite Codec Pack (cBobomHO pactipoctpansemoe I10), FAR Manager (cBo6oaHO pacmpo-
ctpansemoe [10).

AyIUTOPHH JIJIsl IPOBEAEHUS MPAKTHYECKUX 3aHITHIA.

OcnamenHoctb: CTON ayIUTOPHBIN Ui CTyAE€HTOB — 15 mT., cTya — 28 mIT., Kpeclo Mmpemnojana-
Tens — 1 mT., OCKa HacTeHHas Oenas MarHMUTHO-MapkepHas «Magnetoplan» - 1 mT., mepeHocHas
HacToJbHAs TpuOyHa — | wIT., muakat — 4 mrT.
30 nocaodounwvix mecm
OcnamenHocTh: CTON ayTUTOPHBINA AJS CTyeHTOB — 16 mT., cryn — 30 mT., Kpecno npenojaBatens — 1
IIT., JIOCKa HACTeHHas Oenasi MarHUTHO-MapkepHas «Magnetoplan» - 1 mT., mepeHOCHasT HACTOJbHAs
TpubyHa — 1 mT., miakar — 4 mr.
16 nocaoounvix mecm

OcnamenHoCcTh: CTON KOMMBIOTEPHBIM — 6 WIT., Kpecio mpemnojaBaTens — 17 mT., MOHOOJIOK
LenovoM93ZIntelQ87 - 16 mit. (BO3MOXKXHOCTh A0CTyNa K cetu «MHTEepHET»), J0CKa HAaCTeHHas Oeas
MarHuTHO-MapkepHas «Magnetoplany - 1 mit., mepeHocHast HacTonbHas TpuOyHa — 1 wIT., makar — 8 mir.

[lepeueHb JUIIEH3MOHHOTO MporpamMmmHoro obecneuenus: Microsoft Windows 7 Professional
Microsoft Open License 49379550 ot 29.11.2011, MicrosoftOffice 2007 ProfessionalPlusMicrosoftO-
penLicense 46431107 ot 22.01.2010, CoreIDRAW Graphics Suite X5 JloroBop Ne559-06/10 ot
15.06.2010 «Ha mocraBky mporpammHoro obecreuenus», Autodeskproduct: BuildingDesignSuiteUlti-
mate 2016, productKey: 766H1, KasperskyEndpointSecurity (Torosop Ne /1810(223)-12/17 ot 11.12.17),
7-zip (cBoOomHO pacmpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansemoe I10), Foxit
Reader (cBo6oano pacnipoctpansemoe 110), SeaMonkey (cBo6oano pacnpoctpansemoe [10), Chromium
(cBoGomHO pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomnHo pacmpoctpansiemoe [10),
doPDF (cBo6omno pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6omHO pacmpocTtpa-
usemoe [10), Inkscape (cBoboano pacnpoctpansemoe [10), XnView (cBoboaHo pacmpoctpansemoe [10),
K-Lite Codec Pack (cBoGomno pacmpoctpansiemoe [10), FAR Manager (cBOOOIHO pacrpocTpaHsemMoe
I10)
16 nocaoounvix mecm
OcHnamennocts: Cton padounit 1 pykooautens TriASS ASSMANN — 2 ., cryn — 10 mr., kpecio
npenoaasarens — | mT., 10CKa HacTeHHas Oenasi MarHUTHO-MapkepHas «Magnetoplany - 1 .

8.2. [lomemmeHHs A1 CAMOCTOSITEIbHOI PadoThI:

1. OcHamieHHOCTh TMOMENIEHHUS I CaMOCTOSTeNIbHOU padoThl (YueOnbrit mertp Nel): 13 moca-

no4yHbIX MecT. CTyn — 25 mT., CTOd — 2 MIT., CTOJ KOMOBIOTEpHBIN — 13 mT., mkad — 2 mr., J0cKa ayau-



TopHas mapkepHas — 1 mr., APM yue6noe 1K (MoHUTOp + cucteMHsbIit 610K) — 14 mT. Jloctyn k ceTn
«HTEpHETY, B JICKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIILHYIO Cpely Y HUBEPCUTETA.

[TepedeHp MUIIEH3MOHHOTO MTporpaMMHOro obecnedeHus: Microsoft Windows 7 Professional (/]o-
roBop Ne 1105-12/11 ot 28.12.2011 «Ha nocTaBky KoMIbloTepHOrO 00opyaoBanusy», MicrosoftOpenLi-
cense 49379550 or 29.11.2011); MicrosoftOffice 2007 Professional Plus (MicrosoftOpenLicense
45207312 ot 03.03.2009), anTHBHpYyCcHOE TporpaMMHoe obecriedenue: KasperskyEndpointSecurity ([o-
rosop Ne J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansiemoe I10), FoxitReader (cBo-
6oaHo0 pacnpocrpansemoe [10), FoxitReader (cBoboano pacnpoctpansemoe [10), SeaMonkey (cBo6oaHO
pacmpoctpansiemoe I10), Chromium (cBobomuo pacmpoctpansemoe I10), JavaRuntimeEnvironment
(cBoOoaHO pacnpoctpansiemoe [10), doPDF (cBoGoaHo pacnpoctpansiemoe I10), GNUImageManipula-
tionProgram (cBo6oano pacmpocrpansemoe I10), Inkscape (cBo6oaHo pacipoctpansemoe I10), XnView
(cBoOoaHO pacmpoctpansemoe [10), K-LiteCodecPack (cBo6oano pacmpoctpansiemoe I10), FARManag-
er (ceoboaHo pacupoctpansemoe 110).

2. OcHaIIEHHOCTh TIOMEIIEHUS ISl CAaMOCTOSTENbHON paboThl (Yuebnbiit nmentp Ne2): 17 moca-
IOYHBIX MecT. Jlocka Juis muchMa MapkepoM — | mT., paboune MecTa CTyJeHTOB, obopynoBanHbie [1K ¢
JIOCTYIIOM B ceTb YHuBepcuTeTa — 17 mT., MynbTUMeuiHbIi npoekTop — 1 mrt., APM npenonasaresns
Ui paboThl ¢ MynbTUMeara — 1 mT. (CUCTEeMHBIH OJO0K, MOHHTOpPHI — 2 INT.), CTOI — 18 mT., cTyn —
18 mt. loctyn k cetu «MHTEpHET, B JJIIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIBHYIO Cpeny Y HUBEP-
CHTETA.

[lepedens AuIEH3MOHHOTO MporpaMmMHoro obecnieueHus: Microsoft Windows 7 Professional ([o-

rosop Ne 1105-12/11 ot 28.12.2011 «Ha mocTaBky KOMIbloTepHOTO 000pyaoBanus», MicrosoftOpenLi-
cense 49379550 ot 29.11.2011); MicrosoftOffice 2007 Professional Plus (MicrosoftOpenLicense
45207312 ot 03.03.2009), antuBupycHOe nporpamMmmHoe obecrieuenue: KasperskyEndpointSecurity ([Jo-
roop Ne J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansiemoe [10), FoxitReader (cBo-
6oxHO pacnpoctpansemoe I10), FoxitReader (cBoboano pacnpoctpansiemoe I10), SeaMonkey (cBo6oaHO
pacrpoctpansiemoe I10), Chromium (cBobGoxno pacmnpoctpansiemoe I10), JavaRuntimeEnvironment
(cBoboOaHO pacmpoctpansemoe I10), doPDF (cBoGoano pacnpoctpansemoe I10), GNUImageManipula-
tionProgram (cBo6oano pacmpoctpansiemoe I10), Inkscape (cBob6oaHo pactpoctpansemoe I[10), XnView
(cBoboOHO pactpoctpansemoe I10), K-LiteCodecPack (cBoboano pacnpoctpansemoe I10), FARManag-
er (ceoboaHO pacnpoctpansemoe [10).
3. OCHaIIEHHOCTh MTOMENICHHUS I CaMOCTOSATENIbHOM paboThl (MH)eHepHbIH Kopryc): 16 mocamouHbIx
MecT. CTOJT KOMITBIOTEPHBIH Ui CTYIeHTOB (THIT 4) - 3 IIT., CTOJI KOMIIBIOTEPHBIN ISl CTYJCHTOB (THII 6)
- 2 WIT., CTOJ KOMIIBIOTEPHBIHN Ui CTyIEeHTOB (TUM 7) - 1 mIT., Kpecio mpernoaaBatelis (CeTKa, IBET Yep-
HbI) - 17 mT., gocka HamonbHas MoOwWibHas Oenas MarHUTHO-MapkepHas —«Magnetoplany
1800MMx1200MM - 1 miT., MmoHOO0K Lenovo M93Z Intel Q87 - 17 mur., mrakat - 5 mr. JlocTyn K ceTH
«HTEpHETY, B JIICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BATEILHYIO Cpely Y HUBEPCUTETA.

I[TepeueHb NUIIEH3MOHHOTO MporpaMMHoro odecrneuenus: MicrosoftWindows 7 Professional (Mi-
crosoftOpenLicense 49379550 ot 29.11.2011); MicrosoftOffice 2007 Professional Plus (Microsoft Open
License 46431107 ot 22.01.2010); CorelDRAW Graphics Suite X5 (orosop Ne559-06/10 ot 15.06.2010
«Ha mocraBky mporpammuoro obecredenus»), Autodeskproduct: BuildingDesignSuiteUltimate 2016,
productKey: 766H1, antuBupycHoe mporpammuoe obecrieuenue: KasperskyEndpointSecurity (lorosop
Ne J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboaHo pacmpoctpansiemoe I10), FoxitReader (cBoGomaHO
pacnpocrpansiemoe [10), FoxitReader (cBoboaHo pacnpoctpansemoe 110), SeaMonkey (cBoGoaHo pac-
npocrpansiemoe I10), Chromium (cBobomuo pacmpoctpansiemoe I10), JavaRuntimeEnvironment (cBo-
6omno pacrpoctpansiemoe [10), doPDF (cBob6omHo pacmpoctpansemoe I10), GNUImageManipulation-
Program (cBoboxno pacmpoctpansemoe I10), Inkscape (cBobomno pacmpoctpansemoe I10), XnView
(cBoOoaHO pacnpoctpansemoe [10), K-LiteCodecPack (cBo6oano pacmpoctpansiemoe I10), FARManag-
er (ceobomno pacmpoctpansiemoe [10), Cisco Packet Tracer 7.1 (cBobomHO pacmpoctpansemoe [10),
Quantum GIS (cBo6oaHO pacmpoctpansiemoe [10), Python (cBob6oaHo pacmpoctpansiemoe I10), R (cBo-
6omHo pacnpoctpansiemoe [10), Rstudio (cBobomHo pacmpoctpansemoe [10), SMath Studio (cBoGomnO
pacapoctpansiemoe I10), GNU Octave (cBoboano pacmpoctpansiemoe I10), Scilab (cBoboano pacmpo-
ctpansiemoe [10).



8.3. IlomemeHus 1Jis1 XpaHeHHUsI U MPOPUIAKTHIECKOT0 00CTYKUBAHUA 000PY10BAHUS:

1. IleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHI U CPEICTB O0yUCHHUS

OCHAaIIECHHOCTD: TEPCOHAIBHBIN KOMIBIOTEp - 2 WT. (IocTyn K cetu «VHTepHeT»), MOHUTOD -
4 mT., CeTEBOW HAKOMUTENH - | MIT., ICTOYHUK OecriepeOOMHOTO MUTAHMS - 2 IIT., TEJICBU30p IIa3MeH-
Helii Panasonic - 1 mt., Touka Wi-Fi - 1 mT., masiapHas cranius - 2 1T., Ipeib - 5 mT., nepdoparop - 3
IT., HA0OP HHCTPYMEHTA - 4 MIT., TECTEP KOMIBIOTEPHOU CETH - 3 IIT., OAJUIOH CO CXKATHIM Ta3oM - 1 miT.,
1acTa TeIUIONPOBOIHAS - | IIT., bIIeCOC - | MT., paguoCTaHus - 2 MIT., CTON — 4 mT., TyMOa Ha KOJIECH-
Kax - | mT., mojcTaBKa Ha Kojecukax - 1 mr., mkad - 5 mrT., Kpecio - 2 mr., JectHuna Alve - 1 mr.

[Tepeuens TUIECH3HOHHOTO MporpaMmHuoro obecredenus: MicrosoftWindows 7 Professional (JIu-
nieHsuonHoe cornamienne MicrosoftOpenLicense 60799400 ot 20.08.2012), MicrosoftOffice 2010 Pro-
fessionalPlus (JIunensunonnoe coriamenne MicrosoftOpenLicense 60799400 ot 20.08.2012), antuBH-
pycHoe nporpammHoe obecneueHue: KasperskyEndpointSecurity (Jorosop Ne [1810(223)-12/17 ot
11.12.17), 7-zip (cBoboxuo pacmpoctpansemoe I10), FoxitReader (cBo6oano pacmpoctpansiemoe I10),
FoxitReader (cBobGomuo pacnpocrpansemoe [10), SeaMonkey (cBobomuo pacmnpoctpansemoe [10),
Chromium (cBo6oaHo pacnpoctpansiemoe I10), JavaRuntimeEnvironment (cBo6oaHo0 pacmpocTpansiemMoe
I10), doPDF (cBoGoano pacnpoctpansemoe I[10), GNUImageManipulationProgram (cBoboaHo pacmpo-
crpansiemoe I10), Inkscape (cBob6oaHo pacmpoctpansiemoe I10), XnView (cBoOOIHO pacrpocTpaHsieMoe
I10), K-LiteCodecPack (cBobomuo pacmpoctpansemoe I10), FARManager (cBo6oaHO pacmpocTpansie-
Mmoe [10).

2. lleHTp HOBBIX HH(DOPMAIIMOHHBIX TEXHOJOTHH U CPEICTB O0yUCHHUS

(Yuebubiit ieHTp No2):

OcCHaIeHHOCTh: CTOM - 5 MWT., CTYJ - 2 MT., KPecao - 2 IIT., mKad - 2 mT., IepCOHATLHBIA KOM-
nploTep - 2 mt. (noctym K cetu «MHTepHeT»), MOHUTOP - 2 WT., MOV - 1 mT., TeCTep KOMIIBIOTEPHOMH
cetu - 1 mT., 6aJUTOH CO CKATBIM T'a30M - | mIT., mrypymoBepT - | mir.

[Tepeuens TUIECH3HOHHOIO MporpammHuoro odecreuenus: MicrosoftWindows 7 Professional (JIu-
nensuonnoe cornamenue MicrosoftOpenLicense 60799400 ot 20.08.2012), MicrosoftOffice 2007 Pro-
fessionalPlus (Jlutiensuonnoe cormamenne MicrosoftOpenLicense 46431107 or 22.01.2010), anTHBHU-
pycHoe uporpammHoe obecneueHue: KasperskyEndpointSecurity ([orosop Ne [1810(223)-12/17 ot
11.12.17), 7-zip (cBoGoano pacnpoctpansiemoe I10), FoxitReader (ceoboano pacmpocrpansemoe 110),
FoxitReader (cBobGomuo pacmnpoctpansemoe I[10), SeaMonkey (cBobomuo pacmpoctpansemoe [10),
Chromium (cBob6oauHo pactpoctpansiemoe I10), JavaRuntimeEnvironment (cBo6oaHO0 pacmpocTpansiemMoe
I10), doPDF (cBoGoano pacmpoctpansemoe I110), GNUImageManipulationProgram (cBo6oaHo pacmpo-
crpansiemoe I10), Inkscape (cBob6oaHo pacmpoctpansiemoe I10), XnView (cBOOOIHO pacmpocTpaHsieMoe
I10), K-LiteCodecPack (cBobomno pacmpoctpansemoe I10), FARManager (cBo6oaHO pacmpocTpaHse-
moe [10).

3. llenTp HOBBIX HH(DOPMAIITMOHHBIX TEXHOJOTUN U CPEICTB OO yUESHUSI
(MuxenepHbIil KOpIyc):

OcHalleHHOCTh: CTOJ - 2 WT., CTYd - 4 WT., Kpecyo - 1 mr., mkad - 2 mr., IepCOHATBHBIN KOM-
netotep - 1 mr. (noctyn k cetu «MHTepHeT»), Be6-kamepa Logitech HD C510 - 1 mr., kononku Logitech
- 1 mT., TECTEp KOMITBIOTEPHOM ceTH - 1 T., Ipenb - 1 mT., TenedoH - 1 mT., HabOp PyIHBIX HHCTPYMEH-
TOB - | mT.

[TepeueHb JMIIEH3MOHHOTO MTporpaMmHoro obecreueHus: MicrosoftWindows 7 Professional (JIu-
neHsuonHoe cornamenne MicrosoftOpenLicense 48358058 or 11.04.2011), MicrosoftOffice 2007 Pro-
fessionalPlus (JIunensuonnoe cormamenne MicrosoftOpenLicense 46431107 or 22.01.2010), anTHBH-
pycHoe nporpamMHoe obOecneueHue: KasperskyEndpointSecurity (oroBop Ne [1810(223)-12/17 ot
11.12.17), 7-zip (cBobomuo pacmpoctpansemoe [10), FoxitReader (cBo6oano pacmpoctpansemoe I10),
FoxitReader (cBoGomuo pacnpoctpansemoe [10), SeaMonkey (cBoGomuo pacmnpoctpansemoe [10),
Chromium (cBo6oano pactpoctpansemoe I10), JavaRuntimeEnvironment (cBo6oaHO pacmipocTpansieMoe
I10), doPDF (cBoGoano pacnpoctpansemoe [10), GNUImageManipulationProgram (cBo6oaHo pacrmpo-
crpansiemoe I10), Inkscape (cBoboano pacmpoctpansemoe [10), XnView (cBoOOAHO pacripocTpaHsieMoe
I10), K-LiteCodecPack (cBobomuo pacmpoctpansemoe [10), FARManager (cBo6omHO pacmpocTpaHsie-
moe [10).



8.4. J/IuueH3noHHOE MPOrpaMMHoOe obecrieyeHue:

1. MicrosoftWindows 7 Professional (I'K Ne 671-08/12 ot 20.08.2012 «Ha mocTaBKy NmpoOmyK-
un», MicrosoftOpenLicense 49379550 or 29.11.2011, dorosop Ne 1105-12/11 ot 28.12.2011 «Ha mo-
CTaBKy KOMITBIOTEpHOTO 000pymoBaHus», Jlnnenznonnoe cornamenune MicrosoftOpenLicense 60799400
ot 20.08.2012), JInuensuonnoe cornarrenne MicrosoftOpenLicense 48358058 ot 11.04.2011).

2. MicrosoftWindows 8 Professional ('K Ne 875-09/13 ot 30.09.2013 «Ha mocTaBKy KOMIIbIOTEp-
HOUW TEXHHUKNY).

3. Microsoft Office 2007 Professional Plus (Microsoft Open License 46082032 ot 30.10.2009,
JInnensnonnoe cornamrenne Microsoft Open License 46431107 ot 22.01.2010, Microsoft Open License
45207312 ot 03.03.2009).
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