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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-2 CriocoOHOCTh OCYIIECTBIATH COOp, aHATM3 M OOpabOTKY MaHHBIX, HEOOXOMUMBIX MJIs pEIICHUs
npodeCcCHOHATBHBIX 3a]1a4

1.2 Buns! u 3a1a4u IpoeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

- AHAJIMTHYCCKas, HAy4YHO-HUCCJICI0BaTCIIbCKasa

MOUCK MH(pOpPMALIMU TIO MOJIYYCHHOMY 33/1aHUI0, cOOp M aHaIU3 JAHHBIX, HEOOXOAMMBIX IS
MIPOBEICHUS KOHKPETHBIX SKOHOMUYECKHX PacueTOB

00paboTKa MacCHBOB SKOHOMHUYECKHX MIaHHBIX B COOTBETCTBHHM C MOCTaBJICHHOM 3anaueii,
aHaNu3, OLCHKA, MHTEPIpETalNs NOTYYCHHBIX pPe3yIbTaTOB 1 000CHOBAaHHE BHIBOIOB
MIOCTPOCHUE CTAHAAPTHBIX TEOPETHUYECKUX M HKOHOMETPUYECKHX MOJEIeH HCCIeayeMbIX
MIPOIIECCOB, SIBICHUI U OOBEKTOB, OTHOCAIIMXCS K 00IaCTH MPOo(heCcCHOHATBHOM NesITeIbHOCTH,
aHaJ3 ¥ UHTEPIIPETAIHs MTOJTyYEeHHBIX PE3yIbTaTOB

aHaJ M3 W UWHTEPIpETalys IIOKa3aTelel, XapakTepHU3yIOIMX COLUAIbHO-3KOHOMHUYECKHUE
MPOLIECCH U SBJICHHUS HA MUKPO- M MAaKpOypoBHE Kak B Poccum, Tak u 3a pydexxom

MOATOTOBKA MH(POPMAIIMOHHBIX 0030POB, AHATUTHYECKUX OTYETOB

MPOBEIEHUE CTAaTHCTUYECKUX 00CIIEI0BaHMIA, OIPOCOB, aHKETUPOBAHMS U MEpBUYHAsE 00paboTKa
UX pe3yJbTaTOB

ydacTHe B pPa3pabOTKe MPOEKTHBIX pelIeHHi B 00JacTH Mpo(deCcCHOHANIBHON NesITeIbHOCTH,
MOATOTOBKE NPEAJIOKEHUH M MEpONpHATHH 1O peanu3aluu pa3paboTaHHBIX IPOEKTOB U
porpamMm

- PaCYC€THO-OKOHOMHUYCCKas

IIOATOTOBKA HUCXOOAHBIX JAaHHBIX JJISL MMPOBCACHUA pacucToB 3KOHOMHNYCCKUX u
COLIMAJIBHO-DKOHOMUYECKUX II0KA3aTelei, XapaKTepU3yIOIUX IAEATEIbHOCTh XO3SMCTBYIOIIMX
CyOBEKTOB

MIPOBEJICHHE PACUETOB SKOHOMHYECKHX U COLMAJIbHO-d)KOHOMMYECKHMX IOKa3aTejieil Ha OCHOBE
THUTIOBBIX METOAMK C YUYETOM JICHCTBYIOIIEH HOPMAaTUBHO-TIPABOBOM 0a3bl

pa3paboTKa SKOHOMHUYECKHUX Pa3/eioB IUIaHOB MPEANPHUATHI pa3nuyHbIX GOpM COOCTBEHHOCTH,
OpraHu3alluii, BEJOMCTB

- y4deTHas

JOKYMEHTHUPOBAHUE XO3SHCTBEHHBIX OINEpalUii M BeACHHE OyXTraJITepCKOro ydyeTa MMYIECTBa
OpraHu3aluu

Be/IeHHE OyXTaJTepCKOTO y4eTa UCTOUHUKOB (DOPMUPOBAHUS UMYIIECTBA, BHIMOIHEHHE paboT 110
MHBEHTApHU3aIMK UMYIIECTBA M (PUHAHCOBBIX 00sI3aTEIbCTB OPTaHU3AIIH

MIPOBEJICHHUE PACUETOB C OIOMKETOM M BHEOIOKETHRIMU (hOHIAMU
COCTaBJICHUE M UCTIONIB30BaHNE OyXTalTePCKONH OTYETHOCTH
OCYHICCTBJICHUC HAJIOTOBOI'O YUCTA U HAJIOTOBOTO INIAaHUPOBAHUSA B OpraHu3allun

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromInXCsl TOJMKHBI ObITH COPMUPOBAHBI CIIETYIOIINE
KOMITETEHIUH:

O0001IeHHBIC TPYIOBHI Kon 1 HaumeHoBaHuUE K 3HaHUS U YMEHUS, HEOOXOTUMBIC 1]

OIIK-2 Crioco6HOCTh ocyIe|3HaeT U TOHUMAET:
METOIBl MATEMATHYECKOTO, CTATUCTHYECKOTO U SKOHOMHUYC

YMeet (criocoOeH IPOIEeMOHCTPHUPOBATH ):
AQHAIM3UPOBATH PE3YJIbTAaThl PACUETOB, 00OCHOBHLIBATH MOy

Bnaneer:
METOJIMKOM MOCTPOCHUS, aHAIN3a U IPUMECHEHUS Pa3IUyH]

1.4 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:



OIIK-2 CriocoOHOCTh OCYIIECTBISITH COOp, aHAIN3 U 00padOTKY JTaHHBIX, HEOOXOAMMBIX
TSl pelIeHust TpOoeCCHOHATBHBIX 3a1a4

Ne Haumenosanue ) ®dopma oOyyeHus
/ OuHas 3aouHast
(cemectp) (cemectp)
14 56| 7|8 1| 56| 7] 8|9

1Aynut + | + + | +
1Bbyxrantepckuil ynpasJ +| + +| +
jUNudpopmaruka + +
4MapKeTHHTOBBIE TEXHQ + +
jIIpaxTuKa Mo MoIy4YeH! + +
(IIpaxTHka o nony4eH; + +
MNlpennunnomMuas npaxi + +

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

HNucrunmHa «Marematuka» OTHOCHTCS K 0a3oBod dvacTu yueOHoro miana OIl mo HampaBieHHUIO
noarorosku 38.03.01 - DxoHoMHKa.

Jucuunnuna «Marematuka» uzydaercs B 1, 2 cemectpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM qUCLMIUIHHEL: 15 3.€.
Oumnas: 15 3.c.

3aounas: 15 3.e.

Bun yueOHo# paboTh Qunas 3aounas
(Bcero yacoB) | (Bcero 4acon)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 540 540
KonrakTHast pabora 220 52
Jlexuuu (Jlexuum) 102 20
[Tpaktuueckue (Ilpakt. pad.) 118 32
CamocrostensHas padota (CP) 248 470
OK3amMeH 72 18
3.2.Conepxanue Kypca:
No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|3[0|3|0]|3
1 cemectp
1 Marpuis! 1 a1 41200 4 |46 g4 KontponbpHas
CUCTEMBI pabora
2 BBenenue B ananus. KonTponbHas
16 | 4 |20 | 6 | 46 | 84 | pabora; Pemenue
3amad
3 Huddepennunanbao KonTponsHas
€ UCUYHUCIICHUE. 18 | 2 |24 | 6 | 48 | 85 | pabora; Pemenue
3aja4
2 cemectp
4 HNuTterpanbHoe 181 a4 l1s1 4 367 KonTtponbHas
HCYHCIICHHE pabora




5 OyHKIUU KontponpHas
HECKOJIBKUX pabora;
MIEPEMEHHBIX. 6141166367 KonTponpHas
DKCTpeMyM pabora
(bYHKIMN MHOTHX
NEPEMEHHBIX

6 AHanuTuyeckas KonTtponbHas
reoMeTpus 2012121 6 136173 pabora;

KonTtponbHas
pabora

Tema 1. Marpuusl u cuctemsl (OIIK-2)
Jlexknus.

Marpuupl: onpeneieHue, KBajJpaTHas MaTpulla, IIaBHAas W TOOOYHAs JMAroHai, HyJeBas MaTpHla,
€IMHNYHas MaTpulla, TPEYroJbHbIM BHUA MaTpullbl. TpaHcloHMpoBaHME MaTpuubl. Omnepanuu Hax
MaTpuLaMu (CI0KEHUE U BBIYMTAHME MAaTpULl, yMHOXKEHHE MaTpPUIbl HA YUCIIO, YMHO)KEHHE MATpHI]) U UX
coiicTBa. Omnpenenenre oOparHoil Marpulel. OnpeaenuTeny BTOporo nopsaka. OnpenenuTenn TpeThero
nopsiaka. MeTon TpEeyroabHUKOB JUIsl BBIYMCIICHMS OIPEICIUTEN TPEThEro Iopsaka. BeraucieHue
oIpeaeNuTeNeil BBICIIUX MOPSIKOB: METO/ AIEMEHTAPHBIX MPE0Opa30BaHUN, METO]] PA3JIOKEHUS TI0 CTPOKE
win ctonOiyy. CoilicTBa onpexaenureneil. HeBblpokaeHHble MaTpuilbl. MHHOpPBH n-1-ro mopsiika u
anreOpandyeckue JOMoaHeHuss. MuHopsl k-ro mopsaka. Panr marpuubsl. Metos OKaMIISIONIMX MHHOPOB
JUIL BBIYMCIIEHUS paHra MaTpuibl. MeTo 3JeMEHTapHbBIX NpeoOpa3oBaHUM JUIsl BBIYMCICHHUS paHra
MaTpullbl. OKBHBaJIeHTHbIC (mOm0OHBIe) Marpuibl. [lpucoeamnennas wmarpura. OOpaTHas Marpwuia.
Brruncnenue oOpaTHOM Marpuibl C TOMOIIBIO TMPUCOCAMHEHHOW. BpIumciieHne oOpaTHOM MaTpuLbl ¢
MIOMOIIBI0 METOAA D3JEMEHTapHBIX MpeoOpa3zoBaHuil. Marpuunble ypaBHeHHs. CHUCTeMBbI JHMHEHHBIX
ypaBHeHHH. COBMECTHBIE, HECOBMECTHBIE, ONPEACIECHHbIE, HEONPEEIIEHHbIE CUCTEMbI. MaTpuyHasl 3anuch
CUCTEMbI JIMHEHHBIX ypaBHeHHH. Teopema Kponekepa — Kanemnu. OgHOpOAHBIE CHCTEMBI YPaBHEHMI.
Pemienne cucrem nuHEHHbIX ypaBHeHMH. OOmiee pemieHHe cuUCTeMbl ypaBHeHUH. DyHIameHTaIbHAas
cucrema pemennii. Meron Kpamepa. Marpuunslii cioco6. Metox ['aycca.
IIpakTH4eckoe 3aHATHE.

IlpenvepHEBIe 3agaHHT

2 3
1. BRIMHCIHTE OIpeIeHTEnb |1 _2| )

2_Tlpu KakoM 3HAYEHWH COPEIeTHTETE |§ 4‘;“_ 2| PaBeH HVIH?
-2 1
3 Boamcomate onpegemTens | 30 2 1

0 1 0
2 2 1

4 PazmoxmTe onpegemuTent (0 1 —8| mo aneMeHTaM nepeEoil CTPOKH.
3 2 -1

3 —4

51

6 Hafimure A+ B, ecmn A = (é _23) uk = (g _4‘3)_

3. Mapa matpuma 4 = ( ) Hafigure anredpandeckoe JOIOMHEHHE 3TeMeHTA 54 = 5.

7. Hafimute C=A-B.ecim A = ( 1 4)= B= (2)

-1 0 1
- . x—3y =1, -
8. Ilvers (xq, vp) — pellleHHE CHCTEMEI THHEHHEIX VPAEH eHI xty=-1 HAHIHTE X - ¥p-
. [ 2x —5y =1,
0 ana cHCTeMa THHEHHBIX VPAaBHEHHH ax + 5y = —2 Ilpu KakoM ZHAYEHHH CHCTEMA HE HMEeT

pemennii’

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. 3amumure matpuilsl A, B u C pazmeproctr 4x4 ¢ nieiasiMu KoddpuimeHTamu.

Brruncnure

a) 2A+3B,



0) A B KBajpare,

B) A*B u B*A. Bepno nm, uto A*B = B*A?
2. 3anuiuuTe 4MCIOBBIE MaTpullbl: A pasmepHOCcTH 2X2, B pasmepnoctu 3x3, C pazmepHoctu 4x4.

a) Beruncnure onpenenurenu marpun A, B u C.

0) MHHODBI U anreOpanyecKue TOMOIHEHHUS MaTpHUIlbl B.

3. 3agaiiTe YMCIOBYIO HEBBIPOXKACHHYIO MaTpuily A nopsiaka 3x3. Haiinure panr Marpuibl A ¢
MOMOIIbIO MPUBEACHUS K CTYIIEHUYaTOMY BHUly. BbIuncianTe NpucoeIMHEHHYIO0 MaTPUILy JUJIsl MAaTPHUIIBI A.
Haiinure o6paTHyro MaTpuily K A ¢ TIOMOIIBIO MPUCOSANHEHHOM MaTpulibl. Haiinure oOpaTHyro MaTpHIly K
MaTpuIle A ¢ MOMOIIBIO METO/Ia DIIEMEHTAPHBIX MPe0Opa30oBaHMiA.

4. 3apgaiiTe 4MCIIOBYIO HEBBIPOXKICHHYIO MaTpuily B, He paBHyt0 A, nmopsnaka 3x3. Pemnre ypaBHEHUs
AX=B u XA=B.

5. 3agaiiTe HEBBIPOKICHHYIO MAaTpUIly A pa3MepHOCTH 4x4, BEKTOp pasmMepHoCcTH 1x4.

Nel. Pemure cucteMy nuHelHbIX ypaBHeHH AX=B metonom Kpamepa u MaTpuyHbIM METOAOM.

No2. Haitnure obmiee pereHue u GyHIaMEeHTAIbHOE perieHne cucteMbl AX=B ¢ moMoriso MeTona
WCKJIFOUEHHUS HeU3BECTHHIX (MeTomaa ["aycca).

Ne3. Pemnre marpuunoe ypaBHeHue XA=B.
6. Brprunciiennst mpoBephsTE B CHCTEME KOMITbIOTEpHOM anreopsl Mathpar

http://mathpar.cloud.unihub.ru

Tema 2. Beenenne B anaaus. (OIIK-2)
Jlekumus.

OYHKIIMKM U UX CBOMCTBA: ompeneicHue (pyHKIHMH, 00IacTh ONMpECICHHUs U 00JacTh 3HAUCHUM (YHKITUH,
YeTHOCTh (PYHKIMHU, BO3pacTamolue, yObIBarolve, HEBO3pacTalolire, HeyObIBarolle, MOHOTOHHBIE
byHKIMK, nepuoAandeckue (GYHKIHMHM, OorpaHu4eHHble (GyHKIMH. OCHOBHBIE 3J€MEHTAapHbIE (PYHKLIHUU:
CTeNeHHas, NoKa3aTelbHas, JIorapupMuiecKasi, TPUTOHOMETPUUECKHEe U OOpaTHble TPUTOHOMETPHUUYECKHE
¢byakuun. Cyneprno3uruss (yHKIAA WM CIOKHAs (QyHKIUsA. OnemeHTapHble (yHKuuA. [Ipumeps
AJIEMEHTApHbIX  (YHKIMI: MHOTOWIEH, palloHaJIbHas GbyHKIMS, UppanuoHaidbHas — (QyHKIuS,
runepoonmmueckue ¢pynkiuu. [Ipenen Gpynkuun B Touke. [Ipenen GpyHkumm Ha 6eCKOHEYHOCTH. TeopeMbl 0
npenenbHoM Tmepexone.  Heompenenennoctu. HekoTopble MeTOABI PAaCKPHITHUS HEONpPEAETEeHHOCTEH.
3amedaresbHbIC TIpeAeibl. ACUMITOTHYECKOE cpaBHeHWEe (yHkiui. HempepwBHOCTH (PyHKIMH. Toukm
pa3pbiBa.

IIpakTnyeckoe 3ansATHE.

IlpumepHEIe 2aganna:
1 Bmc:m*re briala (g

E.) ].1 ZJxt—xtl ,-) ].l Z2xt—x+10

Pomrpet T el XE+2x -5
2. OmpenenyTe KommgecTEO Todek B2 vkazauuex —0,1; 0; 0.2; 0.95; 1,05; 1,83, xoTopeie
NpPHHANIEKAT S—0KPecTHOCTH TodkH x = 1 mpu & = 0,15.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
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1 Hafiti 00OIacTs onpegeneHna QVHEIHN 1+ /d4—x
2. Hafitn mpegemer  $yHxumi:
2n—5it +677  2P45v7

Im ——— lim ————

a) n=x 3 —4n+1 8) x=sl 3¥—x-—2
(x+1}

. tedx . 2y +3

m S lim [,}—}
B) = 0 X r)*—® 2x+1

Tema 3. Indpdpepennunanbuoe nucuuciaenne. (OIK-2)

Jlexknus.

Onpenenenne npousBonHoM. IIpomsBogHass CyMMbl, INpOU3BENEHHsS U 4acTHOro. IIpomsBogHas
sneMeHTapHbIX (¢yHkuui. [lpomsBonmHas cnoxHoil (yHkimu. IlpousBoaHas ClIOXKHO-TIOKa3aTeNIbHON
¢ynkumu. IlpousBopnas oOparHod ¢(ynkiuu. I[IpomsBomHas (GyHKUIMHM, 3aJaHHOW IMapaMeTPUUYECKH.
[TpousBoaHast (GyHKUMH, 3aJaHHOM HesBHO. [eomeTrpuueckuii cmbicn mpousBoaHoil. KacarembHas
rpadpuky ¢yukuuu. JuddepeHuman u ero CBA3b € OpOM3BOAHON. [eomeTpuueckuit  CMBICT
middepennuana. [IpomsBomubie W audQepeHnransl  BBICIIUX MOPSAAKOB. MeXaHHYEeCKHd CMBICT
npou3BogHON. OcHOBHBIE TeopeMmbl nudp¢epenuupoBanus. MccnenoBanue (yHKIMA M TOCTpOEHHE
rpa¢uKoB. MOHOTOHHOCTH U SKCTpeMyMbl. Haubonpliee 1 HauMeHblee 3Ha4eHUs: (PyHKIIMU Ha OTpE3Ke.
BrImykocTh 1 BOTHYTOCTh (PyHKIIMHU. ACUMIOTOTHI rpaduka.

IIpakTnyeckoe 3aHsATHE.

Ilpumepusie 3aganus

- dy
1. Hatigute - ECTH

i3 .

a)y =e ¥ _6)y =sin’x, B) y = arctg5x.
2. HafiguTe MpoMesiyTEE VOREaHHA dvExmHy = 2 — 3x + x7.
3. HafiguTe IpoMeXkyTEKH EOZpacTaHud GyHmmmy = x° — 3x2 + 3x + 1.

, . - 5
4 Hafigute vraoeof xosddumenT kacaTensHol K rpaduky dvHEIHHE v = o 18X B TouKe x=0.

5. Hafiaute nponssoguvioy' ' BToporo mopanka dvekmem y = cos(2x).
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

1. Hafiter v' , ecim:

-

1 x*
y=3t+t,-7
a) v = (x*-2) *sin (x) + 2x cos (x) B) x ¥
2
(3x7) tg(ﬁ} V= arcsin 1x—g}
B) :'»" :2 +3 1_) ¥ 1-3, 3
2 Tloctpoute rpadwy GVHEIIHNH
x°
==

Tema 4. UnTerpanbnoe ucuuncienue (OIK-2)

Jlexknus.
Heonpenenennslii naTerpan. OCHOBHBIE ITPUEMBl UHTETpUpOBaHus. HenocpencTBeHHOE MHTErpUPOBaHUE
no Ttabmuie. Merox 3aMeHbl NepeMeHHOH. Merox HMHTErpupoBaHHMs 1O yacTsaM. [loctaHoBka 3amadu
MHTEIPUPOBAaHUs B KOHEYHOM BHJEe. MHTErpupoBaHHE palUOHAIBHBIX BBIPAXKCHUN: HHTETPUPOBAHUE
MPOCTHIX APOOEH, MHTETPUPOBAHUE PALMOHATBHBIX (YHKIUH. VMHTerpupoBaHne HEKOTOPBIX BBIPAKEHHIA,
CoZiepXKallluX paauKaibl. IHTerpupoBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. ONpeneneHHblil HHTerpall.
HecoOcTBeHHBIE HHTETPATBI.

IIpakTnyeckoe 3ansATHE.



IIpsMepHEIe 232 TaHHA

1. HaiizuTe Bce nepeooOpaznele dvarmm f(x) = cos3x.

2. YxawmTe Bce BepHBIE VIEep#TeHnd (C — IpoM3E0IEHAT TOCTOSHHAT)

+: [ Blnxdx = 8 [ Inxdx

+ (J(1 —5x%)dx) = 1 — 5x°

= [(x? 4+ 9)sinxdx = [(x? + 9)dx [ sinxdx

- [ d(cosx) = (cosx) + ¢

3. KaxmM HHTeTpanoM oIpeferdeTcd IUIOWaTE QHIVPEL, H200pakeHHO Ha pHCVHEE]

phy=xt+1
2
g1 X

o Jy (U= xdxff (1= x?)dx
L@ —xNdxf] (2 - xH)dx
Ly (1= x)daf (1~ x%)dx
I 4 Ddxf) (x? + 1)dx

4. JanummTe onpeseIeHHEIH HHTErPAN, BERPA A INI0IANE TPEVI OJIEHHEA C BEeDIIHHAME
(0;0)(0;0). (2;6)(2;6). (0;6)(0;6)

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.

BH‘]I/IC:[HTE HHTETPAEL:
f dx
xI4+1E
J(1—sin®x)dx
J xdx
[ 8in(x) * Sin(5x)dx

[ 8in3(x) * Cos(x)dx
J" Ixi4x—1

b bt

) {;in(Sx} + Ccs(Sx}}dx
0. [ 8in(x?)xdx

=0 W oo

Tema 5. ®yHKIHM HECKOIbKHX NepeMeHHBIX. JKCTPeMyM (pyHKnun MHOrux nepemensnix (OIIK-2)
Jlexknus.



[Tonatne QyHKIMM HECKONbKHX NepeMeHHbIX. [paduk dynkuuu. Ilpenen ¢yHKmMM n mepeMeHHBIX.
HenpepsiBHOCTh  pyHKIMH. CBoiicTBa mpenenoB ¢yHKiuu. CBoicTBa HENPEpPBIBHBIX (QYHKIUH Ha
MHOXECTBax: aHayoru teopem Beiiepmirpacca u bonbuano—Komu. PaBHomepHas HenpepbIBHOCTh. Tepema
Kantopa. Yactuele mnpomsBoasble. Jluddepennupyemocts  GyHKIMA  MHOTUX  NEPEMEHHBIX.
Huddepennnan. I'eomerpuueckuif CMBICT YaCTHBIX MPOM3BOAHBIX U auddepenunana. CpoiicTBa
muddepeHnrpyeMbIX QyHKIUI — CBA3b HenpephlBHOCTH U auddepenuupyemoctu. Juddepennuponanue
CJIOKHOM (DYHKLIMHU, MHBapUAaHTHOCTH (opmbl auddepenuunana. [IponsBoanas no HanpasieHuto. [ paaneHt,
ero cBoiictBa. YacTHple mpou3BoAHbe M AuddepeHnnansl BBICHIMX MOPSAKOB, TEOpEMa O PaBEHCTBE
cMelaHHbIX npou3BoAHbIX. Dopmyna Teitnopa (Makiopena) it GyHKIMNA MHOTUX niepeMeHHbIX. [Tonarue
JIOKAJIbHOTO JKCTpeMyMa (PyHKIIMM HECKOJIBKHUX IepeMeHHbIX. HeoOXxoaumple W JTOCTaTOYHbIE YCIOBHSL.
Cryuyaii 1ByX nepeMeHHbIX. MeTo HauMEeHbIINX KBaapaToB. HesBHO 3a1anHble PYHKIIMK U OTOOpasKEHUSL.
Teopemsl 0 pazpemmMocT. Brranciaenne mpon3BOJHBIX HESABHO 33/1aHHBIX (DYHKIUH. YpaBHEHUS HOPMaJIH
U KacaTenpHOW IJIOCKOCTH K rpaduky (yHKIMU. YCnoBHBIM skcTpemyM. IlpsMoil meTon oTbicKaHHA
YCIIOBHOTO dKCTpeMyMa. MeToa HeomnpeaeneHHbIX MHOKHTeNeH Jlarpamka. HeoOxoaumble u JoCTaTOYHBIC
YCIIOBHSI OTHOCHTEIBHOTO SKCTpEeMyMa. 3ajadya O HAXOXIEHHUM HAaUMEHbBLIETO M HAauOOJIBIIEro 3HAUYEHUS
¢byHKUIMHU B 061acTH.

IIpakTH4Yeckoe 3aHATHE.
1. [TonaTne GpyHKIMM HECKOIBKUX MTEPEMEHHBIX, CITIOCOOBI €€ 3a/IaHusI U U300paKCHHUS.
2. YacTHbIe U TIOJHOE MPHUPAIIECHUS PYHKIMH JBYX IEPEMEHHBIX.
3. YacTHbIE MPOU3BOIHBIE TEPBOTO MOPSJIKA.
4. Ilpou3BoaHbBIE BBICILIUX MTOPSIKOB, CMELIaHHAS IPOU3BOJHAS.
5. YactHble ¥ TTOJHBIN AuddepeHITnab.
6. I'paaguent.
7. AGCOTIOTHBIN SKCTpeMyM (DYHKIIMH JIByX IMepeMEHHBIX. CXeMa onpeeseHus SKCTPEMYMOB.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

2
+axy—3
Z:&

1. Hafita obnacTs onpegeneHnd GVHEITHE xty=3

. Haiiti obnacte onpenenenng GvHELIHH Flxy)=+3r+2
3. Hafitk  obmacte  onpedeneHH= VHEITHH H  H200pazHTE e©€ Ha  49epTeke
I b P P
z= 33—z
4. Hafitm H IOCTPOHTE HECKOTIBED TTHHHR OBHA rpadmEa VHEITHH
CTp p P 3

z=(x=-2" +(y-1*

bt

=—2,z=0,z=1,z=3_

LA

. Haitte u mocTponTs muemu vpoess rpadexa dvexmm £ = %Y mpu £
CTp ¥p p 3 IpH

OxapakTepH20EaTE CEMEHCIED Flayy=C THHWH VPOEHA H IIOJI0MEHHE IOBEPXHOCTH B
IpOCTPaHCTEE.

6. IlocTponTts mockocTe £ = 2x
2 2
A2 =1 (a=b)
7. T1oCTpOHTE IOEEPXHOCTD, 33JaHAVIO VpaBHeHHeM & & .

8. Haiite npegen dvermmm

2 . .
. xty . sin xy—sin xF
]:I-I*]U x4 ]:I-I*lﬂ AV—X
Q. E.) »—=0 . 6) =1
bm lim F(x, ), lm bm 7(x; »)
10. Hafitu TIOETOpHEIE npedemer F0 0 #=+0p—0 ama
R
r=y
Filx = )
bymzm ety

Tema 6. AnaantTnuyeckas reomerpus (OIIK-2)
Jlexknus.



Bexkropsl. JIvHelHbIE Ollepaluu HaJx BEKTOpPAaMH, MX CBOWCTBA. JIMHEWHBbIE Onepa LIMHM HAJ BEKTOPAMH,
3aJJaHHBIMHU CBOMMH KoopAuHaraMu. CKalisipHOE IIPOU3BEEHUE JBYX BEKTOPOB U e€ro coiicTBa. dopmyna
JUIsL BBIYUCIICHUSI CKAJSIPHOTO IPOU3BEICHHUs JIByX BEKTOPOB, 3aJaHHBI-MHM CBOMMM KOOpAMHATaMH. YTOII
MeXy BeKTopaMu. BekTopHOEe npousBeneHne BEKTOpoB. OnpenencHue U ycaoBUsl KOMIIZIAHAPHO "CTH TPEX
BEKTOpoB. CMelIaHHOE NMPOU3BEACHNUE BEKTOPOB. JIMHEHAs 3aBUCMMOCTBL BEKTOpoB. Cucrema KoopAauHar
Ha TI0CKOCTH. OCHOBHBIE NOHATHUS. YpaBHEHHE MPSIMOI C YITIOBBIM KOA(PPHUIIMEHTOM. YpaBHEHUE MPSIMOIA,
NpOXOAALIeH dYepe3 MaHHYI0 TOYKY C JaHHBIM YO BBIM KOA(QHUIMEHTOM. YpaBHEHHE MPSMOH,
IpoXoAdAlIe depe3 JBe AaHHble Touku. HopmanmbHOe ypaBHeHue mnpsmMoil. OOmiee ypaBHEHHE MPSMOI.
KoopnuHnars! Touku nepeceueHus npsmsix. Kpussie Broporo nopsiaka. [IoBepxHOCTH BTOPOTo NopsiiKa.

IIpakTn4yeckoe 3ansATHE.

TTprnrepHEre 53 TAEA:

A(-3.5) , B

1. Hame: Touss - 33. Haftry pamey BeEToOpa AB.

2. Hafte cramApHOoe NOpOHSEEIEHHE EBEETOPOE F=-20+b y ‘17:5_5: BCTH  HSESCTHO,
H
=42, P|=8 @& ==
uTO a |5| 1.
3. BeracHmTe, 0VAVT IH EQLIFHEARHEE CTeIVIONIHE ECETOD B P OCTPAHCTE
4 220 %-5.6(2-63).

5} {.'_':.4. -2, ];'ﬂ'_ﬂg - 4;4:|

EL(Z 0.3, W(L 0 EJ
E) 2/,

1 e
N |[_35}{25]|:e.: I’IFYl:E' f|= s L@F5)=

=l o LA

M(t;- 1),

EOTOpaA MpOX0oJHT 9epes TOUEY
. P =2y+yt=3=0
2. TocTporre rpades THEEE, 3303 HE0H VP EHSHITEM ¥ .

1_ 4.0 _
0. TocTporrs rEMepdoTy, 33MAHEVE VPAEHSHIEM X =y =20
10. CocTaEnTs VpaEHeHE MEOHSCTEA TOURE, I7TA EAET0H M3 KOTOPEIX KEAAPAT paccTOANHT 0

TOEH K(z.0) Ha 16 fomeme EEATpATA PACCTOAMMA OO0 OCH OPJHHAT.
11.Ilpueectst  ypaBHeHHMe JIHEMH = ETOPOT0 [OPAJKE3E K EIHOHMYUECKOMY  BHAY

35t +10xy+ 3y - 2x-14y-13=0
5’[3; - H]

12 TlocTpoRTe TOUERY P TOTAPHOH CHCTEME KOODIHEIT.

M(3.0,

_I':I H JBYM HEENLITHHEAPHBIM

153.CocraEmTe ypaEHeHM® ILIOCKOCTH 10 TOWUES
EEETOpaM PUL-3).5,(0.-2,6)

M{(2,- 3 6), My (4, -3 10)

3ananus AJ51 CAMOCTOSITEILHOI padoThI.



—

[P

. IMoctpomre Towem A3 3), B(-4,2), C1;-3), ID{-2;2), E{-6;0). Ompsgsmare paccT o NS MaE Iy

Toupame ABE, CaB DuB.
Hafrre Towsy, paerovIansgevis oT Towsw O0;07, Al-4:0), B(O:E).

. Noetpoute TOEEHR oo X MOMEPHED E0 0D IEHITAM: A3,

Hafrrse 0 IEPHER E0ODIEHITE Tousg,__ A(l:1), B{2:0), C{-3;3).
Blarme mz Tower ACZ;D), B(7:4), C3;2) nesear ma mpawoi v =4/3 = x -8/5 .

4. 3ammcaTe vpaEEsHEws mpauol, poxogames 9epes TAN R 030) ¢ vrooEene EosddemmerTOM 1,

L= L]

scmm a) M{1; 1), r=1; 0) BI(3; -2), r =-1.

. Moetpowre mpaesz: a) 23 +vd =181 x5 -v/T =L ) -x9 -v2 =11 vd -x6=1.

OmpzasnuTe onoman: TPSYTONEHEES, MMETOUSHEOTO METY OCIME E0ODIHEST B IDIMoi
x6+wi=1.

-

. Moz gaseos vroou mepecspawTes gpauEie x - 2v -2 =0 mwy =12 % x + 3.
. HanmeaTte vpaesemms mpauol, mpoxogsmsai wepas TA(Z;3) H mapannsneHOR OpaMol v =

Ix+5.

. Hamueate vpasmesms mpouol, opoxogmmes gepas T,A-3:2) o mepmepimrnapEOR TpaMO

T +4w-11=0.

. Hatrre Tousy nepecsasmme gpor: a) dx - 2v-4 =0ux+ 3v-3=0;8) Tx -9+ 153 =0m
19x +12% - 20 =0.

. OmpegenuTs Eo0p IHHATE ESPIDHEE TPEYT0OEHEES, SCOH J8HE VDAEHSHHS 200 CTOPOH IX +
dy+l=0x-v+2=0mix+4v-12=0.

. Uzpes ToUEY DepeceteHHE ODAMESR iX -V - 2 =0 Ex - 3v - 4 = { opopsgsEa opauas,
napannenerss x + v = |. Hamweats vpaemeswms gpopsgsEeoil mpauoi.

. Jamer vpaemews cTopoE TpeyToMEERES: X - 3v+53 =0, Ix +4v+2=0m ix - Jv- 14 =1L
Hafte IosEy ERCOTEL OpOESISHHOH HA cTopoHY 3x +4v +2 =1,

4. MocTporTs oxpyemocTE: a) (x + 17 + (-2 = 16, &) x* + {v - 4)? =25.
3. Hafite vpaEmsHE: 0EDVEHOCTH, EACAKIISHCcE ocH (% E Ha9ans E00pIMHAT M OpOX0ISmed

azpez Tousy Al 8.
. B mapammenorpasous ABCD Towem M u N - cepegmme: AB x BC cooTeeTeTERHED, E3ETOD
a=All, b=AMl. Bempazurs esgTop BD) wspes esrToper amb.
. 3agafTs EsETODE &, b, ¢ E0ODIMEATAMIE.
Hattawra:
&) ANHMEY BEETOPA &;
o) eaxTop 4b-a;
E] CEANEpHOS OpOHIESISHHS ESFTODOE & B b, ¥T0I M2y HECME;
r) EDAZHEESSPEE TH ESETODE A H o)
) IpOSEIHED ESETOPA ¢ Ha ESETOD &;
&) ESETOpPHOS IPOMIESISHHS ESETOPOE A H b;
%) CALRIIANHOS MPOMIESISHES ESETODOE & b, o
3) EOMITTSHADHE IH ESETODEIE, b, cf

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA

4.1. Pactipenenenue 6amios:

1 cemectp

TeKylui KOHTpostb — 50 6aioB

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
npemMuaabHbie 0amisl — 20 6ayIoB

OTBET Ha dK3aMmeHe: He Oojiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

Ne Hazpanue 1 ®Popmbi| Max. ko) Mertoauka nNpoBeECHUsI 3aHITHS U OI1E
MBI

1. Marpuirst KonTtpq 15 CaMOCTOSITEIbHOE BBITIOJTHEHHE 3aJJaHUi 110 WHIUBUAYaIbHBIM OWIIeT
2. Brenenne KonTtpq 20 |CamocTosTeNnbHOE BEHIIOTHEHUE 3aaHUi 110 HHIWBUIYAITHHBIM OHIICT)|




Pemenue 10 |CamocrosATenbHOE BBIMOJHEHHE 3aIaHUH 110 UHIUBUIYaTHHBIM OHJICT|
3a1a4(Ko
HTPOJIBH
blIii cpe3)

3. Huddepen Kontpd 15 |CamocrosTenbHOE BBIMOJHEHUE 3aIaHUH 110 UHIUBUIYaTHHBIM OHJICT|
Pemrenue 10 CaMOCTOSTENPHOE BHITIONHEHNE 3aIaHU TT0 HHIUBUIYATHHBIM OHIICT)|
3agaa4(ko
HTPOJIBH
blii cpe3)

4. [IpemuansHubie G 20  |/lomoMHUTETBHBIC MPEMHUANTEHEIE 0aIIIBI MOTYT OBITh HAUHUCIICHBI:

- IOCTOSTHHAS aKTHBHOCTH BO BPEMSI IPAKTUYECKUX 3aHATHH — 70 10 64
- BBINIOJIHEHNE TOMOJHUTENLHBIX 3a0anuii — 10 10 6aios;
5. OTBeT Ha PK3aM 30 10-17 6ammoB — CTYIEHT PacKpbLI OCHOBHEIC BOTIPOCH M 3aJaHUS OHJId
18-24 6ammoB — CTYIEHT PacKpbUT OCHOBHEIC BOTIPOCH M 3adaHUS OHJId
25-30 6aIoB — CTYIEHT PacKPhLJI OCHOBHBIE BOTIPOCH M 3aJaHUS OHJIg
6. NnnuBunyansHeie 3a/ 70 | doGop: CTyAeHT MOXKET MPEeIOCTaBUTh BCE 3aIaHUS TEKYIIIETO KOHTPOJ]
7. HUroro 3a cemec 100

2 cemectp
*  TEKyIHUH KOHTPOJIbL — 50 OamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amIoB KaKabIi
* mpeMuanbHBIE OauTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

Ne Hazpanue 1 ®Popmbi| Max. ko) Mertoauka npoBeCHUsI 3aHITHUS U OIIE
MBI
1. HNuterpainy KonTtpq 20  |CamocTosITenbHOE BBIMOJIHEHUE 3a/IaHUN TI0 WHAUBHTYILHBIM OHIIET
2. ®yukuuu Hece| KonTpoa 10 CaMOCTOSTENPHOE BEHITIONHEHNE 3aIaHU TT0 HHIUBUIYAIHHBIM OHIICT)|
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)
KonTtpq 10 |CamocTosTeNnpbHOE BHIIOTHEHUE 3aaHUil TT0 HHIWBUIYAIHHBIM OHIICT|
3. Ananutiy{ KonTpou 10 |CamocTosiTenbHOE BBHIMONHEHHE 33aHU 110 HHAWBUAYAIBLHBIM OUIeT
bHaf
padora(x
OHTPOJbH
blii cpe3)
KonTtpq 20  |CamocTosITenbHOE BBIMOJIHEHUE 3a/IaHUN TI0 WHAUBHTYILHBIM OHIIET
4. [IpemuansHubie G 20  |/lomoMHATETBHBIC MPEMHAATTEHEIE 0aIIIBI MOTYT OBITh HAUHCIICHBI:
- IOCTOSTHHAS] aKTHBHOCTH BO BPEMSI IIPAKTUIECKUX 3aHATHH — 70 10 64
- BBINIOJIHEHNUE TOMOJHUTEILHBIX 3a0anuii — 10 10 6aios;
5. OTBeT Ha PK3aM 30 10-17 6ammoB — CTYIEHT PacKpbUT OCHOBHEIC BOTIPOCH M 3adaHHS OHJId
18-24 6anmoB — CTYIEHT PacKpbUT OCHOBHEIC BOTIPOCH M 3aJaHUS OHJId
25-30 6aIoB — CTYIEHT PacKPhLI OCHOBHBIE BOTIPOCHI M 3aJaHHS OHJIg
6. NnnuBunyansHeie 33/ 70 | doGop: CTyAeHT MOXKET MPEeIOCTaBUTh BCE 3aIaHUS TEKYIIIET0 KOHTPOJ]
7. HUroro 3a cemec 100

HtoroBass omeHka 1o »Jk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikKame W B TPaTUIIMOHHOMN
gyerpipexOambHoil  mikane. [lepeBom 100-0amnbHOM  pEeHTHMHTOBOW OIEHKHM 1O JUCIHHUILIAHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CIASIYIOIINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema




85 - 100 6annos OTnugyHO

70 - 84 6annoB Xoporto

50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KounrtpoJsbHnasi padora

Tema 1. MaTtpuIisl 1 CUCTEMBI

KonTpoasuana padbora Nel
1. Hafite npoxzEeaeHne BV MATpHI A5 1 B4, ecis 3T0 BOSMOMKHO.

a=(s o 7= 5

. BEIMHCIHTE 0IIpe eI Tens MATPHITEL 4

1 3 2
A= (4 1 2)
0 -3 1
3. Hafitu MaTpHITy, 0OpaTHVIO JaHHOH
1 -1 1
A= (2 1 1)
1 1 2
2 5 6
A= (4 -1 5 )
2 -6 —1

. Pemmite cucTeMy nHHeHHBX YpaEHEeHHE METOA0M 00PATHOH MaTPHITEI
[le —3x,+tx5;=0,

]

4. HaiiTs panr MaTpPHIIBI

LA

xy +2x;,— x5 =3,
3x, + 5x,= 3.
6. PenmiTe cHcTeMy MTHHEeHHEX VpaEHeHHHE MeTogoM Kpanmepa
2xy —3x,+x53=0,
[x1+2x2—x5 =3,
3x,; + 5x,= 3.
7. Pemmite cucTeMy nHHeHHER vpapHeHHE MeTogomM [aveca. Haiita obmee pemenne. Haiitn
VHIIMEHTATEHYIO CHCTEMY DeIIeHHA.
xy tx;+ x5 =22,
[Bxl + 2x, + x5 =47,
xy + 3x, — x5 = 18.

Tema 2. BBenenue B aHamus.




KonTpoannan pabora Nel.
1. BrermcouTs npegensl GvHEITHIE.
9x5—4x*42
2x?-11x45 ., 2Zx?-11x45
i : lim :
FIT xT-Tx+10° F55 x2-Tx+10°

. sinx
o) lim ———
g a(mtx)
E

g
e) fl%;_lv:(S + 2x ) 319%%(5 + 2x)FE

2. Hawa dvuxumay = f(x) ¥ J8a sHa9IeHHA apTVMEHTA X.
1)Hatite 2Ha9erre QVHKIME IpH CTPEMICHHH apIryVMEHTA K KA I0MY M3 JAHHEIX 3HA9CHHH X,
1) Onpegemnts, sengeTcd M8 DVHEIHA HENPEPRIEHOH WIH PaspRIBHON IPH JAHHEIX SHATEHHIX
X
3) Cgenats cieMaTHYIeCKHI S€pPTEk B OKPECTHOCTH TO9EK X H X4
y = ex—, xy =7x,=0

3. JIna kvcouno-2agadHol dvarkmm v = fx)
1) HafiTs Towkn pazpsiEa GVHKIHH, €CTH OHH CYIIECTEVEOT;
2) Haiitu cra=ok GVHKINHE B KOEIOH TOTKE PAIpEIBA;
3) CoenaTs cxeMaTHYeCKHI 9epTER.

x + 4ecanx < —1,
v=9x2+2ecmn—1=x <1,
2x.ecanx = 1.

Tema 3. JluddepennmansHoe UCUUCTICHUE.

KouTpoasnas pabora Ned.

1. Haiite nponseogHEle
1) y=3x2+ %’E—x—lz+3=
2) v = sinx - arctgx,
3) }.‘ — CosXx

==5x

_ sl 1
T4 xBH1

4
5)
6)

1
= Etgax —tgx +x,
Ix—1

N
. Hafiti npouzeogHsIe
= (1 + Insinx)?,

y
y
y
2
y
y = 2x,
.
¥
y
y

= arccos

xarctgy x,
— Esin:,r

gt—a""

-

O b de ) b e

. = ctg‘ex.
3. Haiita -

1) x® +arctgle¥) +vix—1) =0,
2) siny =x + 3y

4 s &7 fx =2t —1t%
4. Haiitu Ay {}_‘ 343

5. Haitn 22 y = xcos2
5. Hafitu —— y = xcos2x
- T
6. Hafitn suddepeniman dyurmmn: y = ln%f
32
7. CocTaBHTL VpaBHeHHA KacaTeIbHON H HOPMATH K AHHHH V=x*—x+ 1 B Touke C

abcoHccoi x = —1.



Tema 4. HTErpanbHOE NCUUCTIEHUE

. BermcmaTte HHTETPATEL

a) f(xz—Ex +j—}}dx:

20 [

1+3 I"

3. %) [sin2xdx;

4.L)f

H.J’+1

5.8) [ x%nxdx ;

6.p) [

7.v) [ cos®xdx;

:l+"1'ia;x

KourpoatHas paGora Ned

$) [(e* + 2)3dx.

B) [

(1+nx3-l-'

&) [ e~ xdx;

m) [ —=

W 1=dxt
M) [ xe~%¥du

x"'+‘

x3+x

m) |

1) [ sinxcos2xdx ;

. Bermcmte HecoOCTECHHELS HHTETPANTEl HITH }’E‘IEHDEHTL HX DacioTHMOCTE:

)fgxh__ i:Uj-':'*\-:lx*-
. DBerECTHTE: X X
3) muomane GHTVPEL OrpaHHYeHHOH mapabomauH: y = xT —x+1m y= —xT +3x +
6;

0) IMHHY IVTH EpHEOH:

=Iny oT ToUEH ¢ ADCIHECCOH X,
4. BeMmcmHTE 00BEM Tend, MNOTYYEHHOTO EpPAmEHHEM

E I0 TOHUKH X, = 2.4
oEpvr ocE O HTVPEL

ve - - & .
OTPaBHYEHHOH THOEPOOIOH y = —, OCER OFunpmenau y = 1By = 6.

Tema 5. @yHKIIMN HECKOJIBKUX MIEPEMEHHBIX. IKCTpEMyM (YHKITMA MHOTHX MTEPEMEHHBIX



Korrpoasaan pabora Ne5
1. Haifttu obmacte onpegeneHms QVvHEOHH 2 ©H 2 H200pasute e€ Ha  deprexe

z=q,13—x:"—y2_

Haiitn H TOCTPOHTE HECKOIEKD TTHHHHA vpoEHA  rpadmka dvEEIHE

z=(x-2" +(y-1*

]

3. IlocTpoHTs mIOCKOCTE Z = 2% .

2 2
4221 (a=d)
4. TlocTpoHTe NOBEPXHOCTE, 3AMAHHVIO VpaBHeHHeM @ & ;

3. Haiitu mpegen dvHrmHy
2
. "y
]f_r}lu 21
»—=0 b
6. Hccnegopats dvHETTITE JEY) m HEPEPBIEHOCTE B rouxe HolFi )
COSK —CORY
—, eciu x—y=0 11
Flx ¥y = -y Mu[;;;
0, ecmun x—y=10
7. Hafitu TACTHEIE NpPOH3E0IHEIE NEpEQTo H ETOPOTO mopATKa

Farem—— 2x? 43t 4 5y - ?_
o ZI=X—¥ . MIJ (U, U:I
8. Haiirs npoHE0IHEVEC QVHEDHHE E TO9KE [0 HATPAETEHHI [PAIHEHTA.
9. Hccaegoeats Ha SKCTPEMYM b VHEIIHED OEVX nepeMEHHELX

z=ydx—-2y —x+14y

- RN 1
10. Hafitn HapGonbIee H HAHMEHEIIEE HAYCHHA QVHKIIHH ° JEy)=a+2xy -y —4x 4

OTPaHHIEHHOH 3aMKHVTOH 0OIaCTH Diy=0, x=3 x—y+1=0_

Tema 6. AHanUTHUYECKAs TEOMETPHUS
KonTpoasHasa padora N6

1. HafitH cEanapEOe NpOH3BEISHHE BEKTOPOE F=-2a+b y J:a_E__ SCIH H2EECTHO,
-
=4.2, Bl=8 <@ &)==
qI0 i F| 4.
2. DBrACHHTE, OVIVI IH KEQUIHHESAPHE CISIVIOMHEE BESKTOPE NPOCTPAHCTEA:
#(L3-5,5( -6 5
3. ABHTE VPAEHEHHE IPIM quxce M1 2) A — L3}

4. IlpHeecTH  VpaEHeHHe JHHHH EBTOpOre IOpATKA K KaHOHHYECKOMY  BHIY
32 #1024+ 3% = 2x-14y-13=0

5. CocTapHTE VPaEHeHHE IIOCKOCTH IO  TOMHEE M(3,0,-1)

BEKTOpaM P31~ 3), 5,0, - 2,6)

H JEYVM HEKOLTHHEAPHEM

Pemrenne 3apau

Tema 2. BBenenue B aHaimns.

2. OnpeaenuTh KOJIMYECTBO ToUeK U3 ykazanHsix —0,1; 0; 0,2; 0,95; 1,05; 1,85, koTopble npuHamIekar
[l J—okpectHocTt ToukH [|[1=1 mpu [1[1=0,15.

Tema 3. JTuddepennuanbHoe UCUUCTICHHE.
3. Haiinure mpomexxyTku Bo3pactanus dyHkiuu | [1=[1113-3[1[12+3 ][ ]+1.
4. HaiinuTe yriioBoit KoapHUIHUEHT KacaTenbHOU K Tpaduky ¢pyHkuuu [111=98tgx B Touke x=0.
5. Haiinure mpousBonnyto! | [1" BToporo nmopsiaka dyskmmu [ [1=cos(21[]).



4.3 IIpomexxyTouHast aTTeCTalU 110 AUCIUIUTHHE MPOBOAUTCS B hOopMe dK3aMeHa

Tunossie Bonpocsl 3k3amena (OIIK-2)
1. Marpuusl. OcHoBHBIE OHATHS. Buabl marpui. JInHelHble onepanuy HaJ MaTpULIAMHA. YMHOXEHHE
MaTpHLL.
2. Omnpeapenutenu 2-ro ¥ 3-ro nopsiikoB. CBOMCTBA ONPEAETUTENEH.
3. Brruncnenue onpenenurteneit 4-ro U BhICIINX MOPSIKOB.
4. AnreGpanueckue ITOTOJHEHHS U MUHOPBI. PaznoxkeHue onpeaeanTesneid o aeMeHTaM CTPOKH WK
crodua.
5. Ilpucoenunennas marpuua. O6parHas marpuna. CocoObl BHIYMCICHUST 00paTHON MaTpullsl. Pemenne
MaTPUYHBIX YpaBHEHUII.

TunoBble 3aganua 1Js 3k3amena (OIIK-2)

1. Jammvio cHOTEMY YDAEHSHIGT HOCISI0EATE B PEIINTE TDSME CO0C00aMH: a) o doparrmau
Epamsapa; ©) merogom [avecs; E) cpegcTESMT MATPHYEOT 0 BCTHCTSHILE.
r3x+2y+=z=5 fx—2y+3z=6,
j.Ba.]:IHa.HT:% 2x+3y+==1, EE-a]JHaHT:{EI + 3y —4z= 20,
2x+y+3z=11. 3x—2y—bz= 6.
2. Hawry vEszamme opegsnel, B2 O0OEIVECE IPAERTOM |[0IHTATE:
a) 3x* —bx-—2 o) Ex*+3x+1

lim————; lim——;
s P mei—2r—9r
£) _ =nvx r) 2+ 3T
lim i lim | |
z-o fElx e W2 — 14

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Onenka Komnerg JleckpunTopsl (YPOBHU) — OCHOBHBIE IIPU3HA
OIlIK-2 JleMOHCTpUpPYET BBICOKMH YpOBEHb 3HAHUM TEOPUM W MOHUMAET
METO/lbl MaTeMaTUK{, HEOOXOAMMBIE NIl PELICHHs IOCTaBIEHHBIX
OTIIHYHO» SKOHOMMYECKMX  3a7ad.flaeT OLEHKY OCHOBHBIM  3aKOHaM,
(85 - 100 Gamn MPOCISKUBACT MEKIUCIUIUIMHAPHBIE  CBA3U.YOTBET TMOCTPOCH
JIOTUYHO, MAaTEpHall M3JIaraeTcsi 4YETKO, SICHO, XOPOIIUM SI3BIKOM,
apryMEeHTUPOBaHOY
OIIK-2 JIeMOHCTpUpPYET XOpOLIMH YPOBEHb 3HAaHUI TEOpUM BBICHIEH
«XOpOILIO» MaTeMaTUKU U €€ MeToAbl. [IpuMeHsieT Ha NpaKkTUKE €€ METOABI U
(70 - 84 6amng nHCcTpyMeHThL.YHa Bompocsl oTBedaeT KpaTko, apryMEHTHUPOBAHO,
YBEPEHHO, 110 CyHIECTBYY|
OIIK-2 JIeMOHCTpUpPYET JOCTaTOYHBIM ypOBEHb 3HAHMW TEOpUU U
«YJOBJIETBOPHUTY IIPAKTUYECKUX OCHOB €€ NnpuMeHeHMs.fOTBeT He Bcerga JIOTMYHO
(50 - 69 6amng BBICTPOEH, Marepuan u3jaraercss 0e3 MNpPUMEHEHUs HayyHOH
TEPMUHOJIOTUM. ||
«ueynosneTsopy OTIK-2 HenpaBunbHO  OTBE4aeT Ha  IOCTABICHHbIE BOMPOCHI  HIIH
(menee 50 Gan, 3aTPYAHSIETCSA C OTBETOM

5. Metoanueckue yKkazaHus JJisi 00y4al0UIUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meronuueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus Y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.




Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoi Ha pazMenieHHble B cuicteMe MOODLe npe3eHTaly, OCHOBHBIX UCTOYHUKOB M JIUTEPATYPBI IO TEMaI
BBIBO/IBI MO0 KaXaoMy Bompocy. KOHCIEeKT MokeT ObITh BBINOJHEH B paMKax pacreyaTkd BBIIa4YH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTACMbIM, HC COACPKATh HC OTHOCAIIYIOCA K TCMC I/IH(bOpMaI_II/IIO HJIN pUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexr moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAy UYTCHUA B BHUAC MNPOCTOr0 WIMW PAa3BCPHYTOIO ILJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHalMy 1O OATOTOBKE K OT/AEIBHBIM 3a/IaHUSIM TEKYIIETO KOHTPOJIS

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- IPaBHUJIBHOCTH OTBETA IO COACPIKAHUIO,



- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOCBpeMeHHOCTB 158 3(1)(1)CKTI/IBHOCTL HUCIIOJIB30BaHUA HAIJISAAHBIX HOCOGI/Iﬁ U TCXHUYCCKHUX Cpe,[[CTB HpI/I
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHaa;
- PalIMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJICHHOIO HA 3a/laHNE.
YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3

BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAlUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHUE 3asBICHHON TEMBI COIEPIKAHHIO, COOTBETCTBHE METOIANYECCKHM TPeOOBaHUSIM (IIEIH.
CCBUIKM Ha PECypChl. COOTBETCTBHE CONEPXKAHHS M JIMTEPATyphl), TMpaKTHUECKash HaNpaBICHHOCTb,
COOTBETCTBHE CONCPXKAaHUS 3asBICHHON (opMe, aneKBaTHOCTh HCIIOJIb30BaHUS TEXHHUYECKUX CPEICTB
Y4eOHBIM 3a/1auaM, MOCIIE0BATEIbHOCTh U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepHara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)XHOCTH MTPOTPAMMHO# CpEJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PErIaMEeHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTBH Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JieiaM IPOTrPaMMBI:
- COIep’KaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHOKCHHS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

I. Kpemep H. Il.,, ®punman M. H., Ilytko b. A., Tpummn W. M. Beicmias Marematuka s
HSKOHOMHUYECKOTro OakanaBpuata B 3 4. YacTh 1 : YU4eOHMK M MPAKTUKYM JUIS BY30B. - TIEp. U JIOIL; 5-€ U3.. -
Mockpa: FOpaiit, 2020. - 276 c. - Tekcr : smekrpommbiii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/452112

2. Kpemep H. I, ®puaman M. H., Ilytko b. A., Tpummun W. M. Beicmias marematuka st
HKOHOMHUYECKOTro OakanaBpuata B 3 4. YacTh 2 : YUeOHUK M MPAKTUKYM JUISI BY30B. - TIep. U JIOIL; 5-€ U3.. -
Mocksa: FOpaiit, 2020. - 241 c. - Tekcr : smekrpommbii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/452113

3. Kpemep H. II., IIytko b. A., Tpumun M. M. Marematndeckuii aHanu3 B 2 4. Yacte 1 : YueOHUK U
IPaKTHKYM IS By30B. - Mocksa: FOpaiit, 2020. - 244 c. - Teker : anextponssiii // DBC «IOPANTY [caitr].
- URL: https://urait.ru/bcode/451894

4. Kpemep H. WI., ®pugman M. H., Ilytko b. A., Tpummu M. M. Beicmias Maremaruka st
AKOHOMHYECKOTO OakanaBpuara B 3 4. YacTe 3 : YUeOHUK U MPAKTUKYM JIJISl By30B. - TIEP. H JIOI; 5-€ U3.. -
Mocksa: [Opaiit, 2020. - 418 c. - Tekcr : smekrponnsii // DBC «HOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452114

5. Kpemep H. L., ®punman M. H., Tpumun U. M. Jluneiinas anreOpa : Y4eOHUK U MPAKTHKYM JJIS BY30B.
- uctp. u Ao1; 3-e usl.. - Mocksa: FOpaidt, 2020. - 422 c. - Tekcr : anekrponssiit // 9bC «KOPAUT [caiir].
- URL: https://urait.ru/bcode/450038

6.2 JlononHUTENBHAS JIUTEPATYpA!
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1. Kpemep H. L., ITytko b. A., Tpummn W. M. Maremarnueckuii ananu3 B 2 4. Yacts 2 : Y4eOHUK U
NPaKTUKyM Ui By30B. - Mocksa: FOpaiit, 2020. - 389 c. - Teker : anexrponssiii // 35C «FOPAUTY [caiiT].
- URL: https://urait.ru/bcode/451895

2. Manyrun B. A., Pommna S1. A. Jluneiinast anreOpa Jij1s1 5JKOHOMHUCTOB. Y4YEOHHK, MPAKTUKYM U COOPHUK
3a1ad : - 1 By30B. - Mocksa: IOpaiit, 2020. - 478 c. - Tekcr : anexrponssiii // 9bC «FOPAUTY [caiir]. -
URL.: https://urait.ru/bcode/450583

3. Manyrun B. A. Maremarndeckuii aHanu3 i SJKOHOMHUECKOTro OakanaBpuara : Y4eOHUK U IPAKTUKYM. -
nep. u aom; 3-e u3a.. - Mocksa: FOpaidt, 2019. - 557 c. - Tekcr : anexrponnslii / 9bC «*OPAUTY [caiit]. -
URL: https://urait.ru/bcode/425562

6.3 VlHble HICTOYHUKMU:
1. ITopran «['ymanuTapHoe oopa3oBanue"” - http://www.humanities.edu.ru
2. @enepanbublil moptan «Poccuiickoe odpazoBanue» - http://www.edu.ru/

3. 13. ®@enepanbHoe xpanwnuinie «EnuHas koyutekuusi IUQPOBBIX 00pa30BaTEIbHBIX PECYPCOB» -
http://school-collection.edu.ru/

4. denepanpHas ciyx0a 1mo Haa30py B chepe obpazoBanms u Hayku - http://obrnadzor.gov.ru
5. Ilopran no conuagbHO-TyMaHUTAPHOMY U TOJIUTOIOTMYECKOMY 00pazoBaHMIo - www.humanities.edu.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUaAJIbHO-TCXHUYCCKOC
obOecrieucHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IrpynmnoBbIX W HWHIAWBHUAYAJbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNIbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PY/I0BaHuS,
o0ecreYnBarole TEMaTHYECKIE WILTIOCTPAIH (IIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

JIuieH3nOHHOE MPOrpaMMHOE 00eCIIeYeHuE:
Microsoft Windows 10

Kaspersky Endpoint Security mist 6usneca - CranpaptHeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccuonansusiii moc 2007
7-Zip 9.20
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. FOpaiit: anexTponHo-6nbnuoreunas cucrema. — URL: https://urait.ru

2. DNEeKTpOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. ObC «YHuBepcurerckas oubamoreka onnaita» . — URL: http://www.biblioclub.ru
4. pesunentckas 6udnmuoreka umenu b.H. Enprinna. — URL: https://www.prlib.ru
5. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

6. Koucynsrant crymenta. ['ymaHuTapHbIe HayKH: OJJIEKTPOHHO-OMOMMoTeyHast cucrtema. — URL:
https://www.studentlibrary.ru
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JJIeKTPOHHAasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.
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