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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- CEPBUCHBIN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 16 CTpoUTENTBCTBO W JKWJIUIIHO-KOMMYHAQJIBHOE XO35AUCTBO (B cdepe  ympaBieHUS
rOCyAapCTBEHHBIM, MYHHUIUINAIbHBIM M YaCTHBIM >KWIMIIHBIM (DOHAAMM, TEXHUYECKON SKCILTyaTaluH,
oOCITy’>)KMBaHHS, CAHUTAPHOTO CoOIEpKaHUsT U OnaroycTpoiictBa OOBEKTOB OOIIET0 HMMYIIECTBA
MHOTOKBapTUPHOTO IOMa, yIpaBieHHe MHOTOKBAPTUPHBIM AOMOM, (popmupoBaHus 3PPEKTUBHON CUCTEMBI
cOopa, TPaHCIMOPTUPOBKH, IMEPEepPadOTKH W YTHIM3AIMKM OTXOJOB IPOM3BOACTBA M ToTpeOnenwus), 40
CkBo3HbIE BHIIBI TPO(GEecCHOHANBHON AESITENbHOCTH B IMPOMBIIIJICHHOCTH (B cdepe opraHu3zaluud U
yOpaBleHUs] MpOIeccaMu TMOCTIPOAAKHOTO OOCTY>KUBAHUS MPOMBIIUIEHHON MNPOAYKIUH Pa3IMuyHOTO
Ha3HAYEHUS U CEPBUCHOM MOJIEPIKKHU €€ TIOTPEOUTEINICH )

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs

YK-1 Cnocoben
OCYIIECTBIISATh ITOKCK,
KPUTHYECKUI aHAIIU3 U
CHUHTE3 MH(OPMALIUH,
MPUMEHSTH CUCTEMHBIH
TOJIXOJT JIJISl PEIICHHUSI
MOCTAaBJICHHBIX 3a]1a4

AHanm3upyet

3a/1ady, BBIIEIISIS ee 0a30BEIE

COCTaBJIAKOINHUE W IIPOBOAUT CTaTUCTUYECCKUHA aHaJIN3

IAHHBIX

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

YK-1 CnocobGeH oCymIeCTBISATh MOUCK, KPUTHUYECKUN aHalM3 M CUHTE3 WHGOpPMAIINH,
MPUMEHSITh CUCTEMHBIN MOJXO/ AJIsl peLICHUs TOCTAaBICHHBIX 3a/1a4

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OINPENEIAIOMMX Ounas | 3aouna
MEKTUCLMIUTMHAPHBIE |(cemecT q
CBsI31 p) |(cemect
p)
2131213
1 {Mudopmaruka +
2 |Coznanue u + +
yIpaBJIeHHE OazaMu
JAHHBIX
3 | ®unocodus + +




4 |®unancoBas
TPaMOTHOCTb:
YIpaBICHUE TUIHBIMH
¢uHaHCaMU

2. MecTo nucuuiuiaiabl B cTpykrype OII 0akanaBpuara:

HucrunmHaa «MaTtemaruka W CTaTUCTHKA» OTHOCUTCS K oO0s3arenbHOM yacTu ydeOHoro miana OII mo

HarnpayieHUI0 moAroToBku 43.03.02 - Typusm.

Jucuunnuna «MareMaTuka U CTaTUCTUKa» U3ydaeTcs B 3 ceMecTpe.

3.00beM u conepxaHue JUCUUILINHBI

3.1.00peM QUCIUIUIMHEL: 2 3.€.

Ounas: 2 3.€.

3aounas: 2 3.e.

Bun yueOHo# paboThI Qunas 3aounas
(Bcero yacoB) | (Bcero 4yacon)
O0mast Tpy10éMKOCTb TUCHUILIHHBI 72 72
KonrakTHas pabora 36 8
Jlexuuu (Jlexuum) 18 4
[Tpakruueckue (Ilpakt. pad.) 18 4
CamocrostensHas padota (CP) 36 60
3auer - 4

3.2.ConepxaHue Kypca:

No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|3[0O0|3 |03
3 cemecTp
1 Marpuis! 1 4 1 ) i 4 |6 KontponpHas
CUCTEMBI pabora
2 BBenenue B ananus. KonTponbHas
4 - | 4 1 | 4 | 8 | pabora; Pemenue
3amad
3 Huddepennnanbao KonTponsHas
€ UCUYHUCIICHUE. 2 1 2 - 6 | 10 | pabota; Pemenue
3aja4
4 NHurerpansHoe KontponpHas
HCYHCIICHHE 2 1 2 1 4 | 6 | pabota; Pemenue
3amad
5 OyHKIUU KonTtponbHas
HECKOJIBKUX pabora
MEePEMEHHBIX. 4 |4 1 6 | 14
DKCTpEMyM
(YHKIIMA MHOTHX
MEPEMEHHBIX
6 AHanuTHueckas KontponpHas
reOMETPHUS 2 1 | 4 1 | 12 | 16 | pabora; Pemenue
3amad




Tema 1. Marpuusl u cuctemsl (YK-1)
Jlexknus.

Marpuupl: onpeaeieHue, KBajJpaTHas MaTpulla, IIaBHAas W TOOOYHAs JMAroHajid, HyJeBas MaTpHIa,
€IMHMYHas MaTpulla, TPEYroJbHbI BHUA MaTpullbl. TpaHCIOHMpoBaHME MaTpuubl. Omnepanuu Hax
MaTpuLaMu (CI0XKEHUE U BBIYMTAHME MAaTpULl, yMHOXKEHHE MaTpPUILbl HA YUCIIO, YMHO)KEHHUE MATpHI]) U UX
coiicTBa. Omnpenenenue oOpaTHoil Marpuiel. OnpeaenuTeny BTOporo nopsaka. OnpenenuTenn TpeTbero
nopsiaka. MeTon TpEyroabHUKOB JUIsl BBIYMCIICHMS OIPEICIUTEN TPEThEro Iopsaka. Beraucienue
oIpeaeNuTeNei BBICIIUX MOPSIKOB: METO/ AJIEMEHTAPHBIX MPE0Opa30BaHUN, METOJ] PA3JIOKEHUS TI0 CTPOKE
win ctonOiyy. CoiicTBa omnpexnenureneil. HeBblpokaeHHble MaTpuilbl. MHHOpPBH n-1-ro mopsiika u
anreOpandyeckue JOMoaHeHuss. MuHopsl k-ro mopsaka. Panr marpuubsl. Metos OKaMIISIONIMX MHHOPOB
JUIL BBIUMCIIEHUS paHra MaTpuibl. MeToj 3JeMEHTapHbIX NpeoOpa3oBaHUM JUIsl BBIYMCICHHUS paHra
MaTpullbl. OKBHBaJIeHTHBbIC (mOomoOHBIe) Marpuibl. [lpucoenwmnennas wmarpuma. OOparTHas Marpwuia.
Brruncnenue oOpaTHOM Marpuibl C TOMOIIBIO TMPUCOCAMHEHHOW. BhIuuciieHne oOpaTHOM MaTpuLbl C
MIOMOIIBI0 METOAA D3JEMEHTApHBIX IpeoOpa3zoBaHuil. Marpuunble ypaBHeHHs. CHUCTeMBbI JHMHEHHBIX
ypaBHeHHH. COBMECTHBIE, HECOBMECTHBIE, ONPEACIECHHbIE, HEONPEEIIEHHbIE CUCTEMbl. MaTpuyHasl 3anuch
CUCTEMbI JIMHEHHBIX ypaBHeHHH. Teopema Kponekepa — Kanemnu. OgHOpOAHBIE CHCTEMBI YPaBHEHMI.
Pemienne cucrem nuHEHHbIX ypaBHeHMH. OOmiee pemieHHe cuUCTeMbl ypaBHeHUH. DyHIameHTaIbHas
cucrema pemeHnii. Merog Kpamepa. Marpuunslii cioco6. Metox I'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)_

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,
T Ilpm xakoM 3HATCHHH CHCTEMA HE HMEeT
ax + 5y = -2

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

0 ana cHCTeMa THHEHHBIX VPAaBHEHHH {

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 nu, 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. 3apaiiTe 4MCIOBYIO HEBBIPOXKIACHHYIO MaTpully A nopsinka 3x3. Hailigure panr marpuisl A ¢
IIOMOIIbIO IIPUBEACHMS K CTYIIEHUaTOMY BHly. BbIuncianTe NpuCcOEIMHEHHYIO MaTPULLy JUIsl MaTpULbI A.
HaiinuTte oO6parHyo MaTpuIly K A ¢ MOMOIIBIO IPUCOEAMHEHHON MaTpulbl. Haiinmute oOpaTHyto MaTpuily K
MaTpuie A ¢ MOMOIIBI0 METO/IA IIEMEHTapHBIX IPe0Opa30BaHUH.

4. 3apaiiTe 4MCIOBYIO HEBBIPOXKIEHHYIO MaTpully B, He paBHyto A, nopsanaka 3x3. Pemure ypaBHeHus
AX=B un XA=B.

5. 3apaiiTe HEBBIPOXKIACHHYIO MaTpully A pazmepHOCcTH 4x4, BEKTOp pasMepHOCTH 1x4.

Nel. Pemmre cucremy nuHelHbIX ypaBHeHu AX=B metonom Kpamepa u MaTpuyHBIM METOAOM.

Ne2. Haiigure ob1ee pemenue u GpyHIaMEeHTaIbHOE perieHre cucteMbl AX=B ¢ momorisio Mmerona
HCKIIIOUEHHUS HeU3BeCTHBIX (MeToaa ["aycca).

No3. Pemnte marpuuHoe ypaBHeHHuEe XA=B.
6. Bpruucienus npoBepsTe B CUCTEME KOMIBIOTEpHOH anreopsl Mathpar

http://mathpar.cloud.unihub.ru

Tema 2. BBenenue B anaaus. (YK-1)

Jlexknus.

@OyHKIMM M UX CBOWCTBA: ompeaeseHne (GyHKIMHU, 00JacTh OnpeAeseHus U o0nacTh 3HaYeHUH (PyHKIMH,
YeTHOCTh (PyHKIMM, BO3pacTaloliue, YOBIBAIOIIME, HEBO3PACTAIOLINe, HEYObIBAIOIINE, MOHOTOHHBIC
¢bynkumy, nepuonuueckue (GyHKIMH, orpaHudeHHble (YHKUMH. OCHOBHBIE 3JEMEHTapHble (YHKIMU:
CTeNeHHasl, TIOKa3aTelibHas, JorapupmMuueckas, TPUrOHOMETPUUYECKUE U OOpaTHbIE TPUTOHOMETPHUYECKUE
¢ynkumu. Cyneprno3unust (YHKUMH WM ClIOXHas (QyHKUus. OjeMeHTapHble QyHKIuH. [lpumepsr
SNIEMEHTAPHBIX  (PYHKIMIA: MHOTOWIEH, palMoHalIbHas byHKUIMS, WppaluoOHaibHAA  (DYHKIHA,
runepOonmueckue Gpynkuun. [Ipenen ¢pynkmun B Touke. Ilpenen ¢pynkuuu Ha GeckoHeyHOCTH. Teopembl 0
nperensHoM Tnepexone.  HeompeneneHHoctn. HekoTopble MeTOAbl PACKPBITUS HEONPEAETICHHOCTEH.
3aMeuaTenpHble Mpeenbl. ACUMITOTHYECKOoe cpaBHeHHMe (yHkimidl. HenpepoiBHOCTH (yHkimu. Touku
paspbIBa.

IIpakTH4eckoe 3aHATHE.

IIpurepHEle 3agaumA:
1 BrorascimTe mpemenst
Hogxtoxt Hogx®oxt10
a) lim ——, 6) lim ——
x—roo X°t+2x-5 =0 ®°+2x-5
2. OmpenenyTs KOMHIeCcTED To9eK B3 VRasanuex —0,1; 0; 0.2; 0.953; 1,05; 1,83, xoTopeie

IPHHAISHAT £—OKPEeCTHOCTH To9KkH ¥ = 1 mpu & = 0,15,

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

4
Yy=———F—
1 Hafiti 00OIacTs onpegeneHna QVHEIHN 1+ /d4—x
2. Hafitn mpegemer  $yHxumi:
2n—5it +677  2P45v7
Im ——— lim ————
:1) now 3 —4An+l @x—}l Iy —x—2
(x+1)
. tedx . 2y +3
m S lim [,}—}
B) = 0 X r)*—® 2x+1

Tema 3. Indppepennunanbuoe ucuuciaenne. (YK-1)
Jlexknus.



Onpenenenne npousBonHoU. IIpomsBogHass CyMMbl, INpOU3BENEHHs U 4acTHoOro. IIpomsBogHas
sneMeHTapHbIX (¢yHkuuid. [lpomsBonmHas cnoxHoil (yHkimu. IlpousBoaHas ClIOXKHO-TIOKa3aTeNIbHON
¢ynkumu. IlpousBopnass oOparHod ¢ynkiuu. I[IpomsBomHas (GyHKUIMHM, 3aJaHHONW IapaMeTPUUYECKH.
[TpousBoaHast ¢GyHKUMH, 33aJaHHOM HesBHO. [eomeTrpuueckuii cmbicn npousBoaHoil. KacarembHas
rpadpuky ¢ynkuuu. JuddepeHuman u  ero CBA3b € OPOM3BOAHON. [eomeTpuueckuit  CMBICT
middepennuana. [IpomsBomubie W auddepeHnransl  BBICIIUMX MOPSAAKOB. MeXaHHYEeCKHd CMBICTT
npou3BogHON. OcHOBHBIE TeopeMmbl nudp¢epenuupoBanus. MccnenoBanue (yHKIMA M TOCTpOEHHE
rpadukoB. MOHOTOHHOCTH U SKCTpeMyMbl. Haubonbliee 1 HauMeHblee 3Ha4eHUsT (PyHKIIMHM Ha OTpE3Ke.
BrImykiocTh ¥ BOTHYTOCTh (PyHKIIMHU. ACUMIOTOTHI rpaduka.

IIpakTn4yeckoe 3ansATHE.

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).
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1. Hafiter v' , ecim:

-

1 x*
y=3+ -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°
=73

Tema 4. UnTerpanbnoe ucuuciaenue (YK-1)
Jlexknus.

Heonpenenennslii naTerpan. OCHOBHBIE ITPUEMBl UHTETpUpoBaHus. HenocpencTBeHHOE MHTErpUPOBaHUE
no Ttabnuie. Merox 3aMeHBl NepeMeHHOH. Merox MHTErpupoBaHHMs 1O yacTsaM. IloctaHoBka 3amadu
MHTEIPUPOBAaHUsA B KOHEYHOM BHJE. MHTErpupoBaHHE palUOHAIBHBIX BBIPAXKCHUN: HHTETPUPOBAHUE
MPOCTBIX APOOeH, MHTETPUPOBAHUE PALMOHATBHBIX (YHKIUH. MHTerpupoBaHue 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. @®yHKIIUM HECKOIBKHX NepPeMeHHBIX. JKCTpPeMyM (pyHKIHN MHOrux nepemeHHbix (YK-1)
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. AnaauTnuyeckas reomerpus (YK-1)
Jlexknus.
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11

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.
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. 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).

. Moetpomrs TOWEH oo bied MONEPHEDM EOOPIHHEITAM: 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,
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.

Ompegznure onomaTs TPEYTONBHEES, SAETIOMSHHOTO MBIV OCIME EOODIMHAT B TDAMOMH

=6 +vw3=1

. Moz gaseos vroou mepecspawTes gpauEie x - 2v -2 =0 mwy =12 % x + 3.

%. HammeaTs vpasmsmme mpauoll, mpoxogsmed wapes T,A02;3) B mapanneneHoH Opauol v =

2x+5.

[P

L= L]

9. HamueaTs vpaEssmMe DpOMol, Tpoxodomed wapas: T.,A-3:2) B mepoenTre napHEo  IpaMoR
T +4w-11=0.

10, Hafrre Tousy nepeceasmms gpaes 2l dx-2v -4 =0mx+ 3v-5=0;0) Tx -9+ 153 =0mn
19x +12% - 20 =0.

11. OmpesgsnuTe Eo0p IHHEATE ESDIDHE TPSVT 0 EHEES, SCOH JAHE VPAEHSHEL 00 CTOPOH 2X +
dy+l=0x-v+2=0mix+4v-12=0.

12, Yzpss TowEy mepecswsHHME OPEMED 2% - v - 3 =0 mx - 3v - 4 = ] mpoesgsHa mpauas,
napannenerss x + v = |. Hamweats vpaemeswms gpopsgsEeoil mpauoi.

13. James vpaemesws cTopoE TPEvTONEERES: X - 3v+3 =0, Ix+dv+2 =0 Sx - 2v - 14 =0.
Hafte IosEy ERCOTEL OpOESISHHOH HA cTopoHY 3x +4v +2 =1,

14. MocTporTs oxpyemocT: a) (x + 17 + (3-2)° = 16, &) x* + {v - 4)* =25.

13, Hafrre vpaEHSHES 0EDVEHOCTH, EAcarmeiics ool O E Ha9ans E00pIMHST B D 0X0ISmeH
azpez Tousy Al 8.

16. B mapanmenorpanogs ABCD Tousm M x N — capeammms AB x BC cooTeeTeTEeEHD, E2ETOD
a=All, b=AMl. Bempazurs esgTop BD) wspes esrToper amb.

17. 3azawre EsxTopE a, b, ¢ EoopaEHEATAME.
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:

3 cemectp

TEKyIIUH KOHTPOJIb — 60 6aioB

*  KOHTpOJIbHBIE cpe3bl — 4 cpe3a 1o 10 0anioB Kax bl
* mpeMuanbHBIE OauTel — 20 6aioB
Pacnipenenenne 6aJiioB 10 3aaHHSIM:
No  [HaszBanue Ttembl | DopMbl Max. Mertoauka mpoBeIeHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
1. Marpuist u KonTpons 10 CaMoCTOsTENbHOE ~ BBIMOJIHEHUE 3aJaHUM 1O HHIUBUIYAIbHBIM
CHUCTEMBI Hast Oowmneram, comepxkanum 7 3amaHuii. Kaxxaoe 3amaHue oneHUBAeTCS B

pabora

2,5 Oanna.
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Brenenue B Kontpons 10 CaMocCTOSTENbHOE  BBIMOJHEHHUE 3aJaHUi IO WHIUWBUIYaIbHBIM
aHaJN3. Hast owneram, copepxkanum 10 3amanuii. Kaxxnoe 3aganue orieHUBaeTcs B
pabora 2 Gamnna.
Pemenue 10 CaMocCTOSTENbHOE  BBIMOJHEHWE 3aJaHUi IO HHIUWBUIYaTbHBIM
3a1a4u(Ko omneram, copepxkamum 10 3amanuii. Kaxxnoe 3aganve orieHUBaeTcs B
HTPOJIbH 2 Gaina.
blIii cpe3)
Huddepenuuan | Konrponn 10 CaMOCTOATENIBHOE ~ BBIMOJHEHHE 3aJaHU 10 HWHIUBUAYaTbHBIM
bHOE Has Oowmneram, comepxkanum 7 3amaHuii. Kaxiaoe 3amaHue oreHUBAeTCS B
HCYHCIICHUE. pabora 2,5 6amna.
Pemenue 10 CaMocCTOSTENbHOE  BBIMOJHEHHWE 3aJaHUi IO HHIUBUIYaTbHBIM
3a1a4u(Ko owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
HTPOJIbH Oamna.
blIii cpe3)
Hurerpansuoe | Kontpomns 10 CaMocCTOSTENbHOE  BBIMOJHEHWE 3aJaHUi IO HHIUWBUIYaTbHBIM
HCUHCIICHUE Has owmneram, comepxkammM S 3ananuii. Kaxxinoe 3aganue orieHnBaercs B 4
pabora Oamna.
Peenue 10 CaMocCTOSTENbHOE  BBIMOJHEHHUE 3aJaHUi IO WHIUWBUIYaTbHBIM
3a1a4 owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
Oasna.
OyHKIIIH Kontpon 10 CaMOCTOSITEILHOE  BBIMIOJHEHHUE 3aJaHWid 110 HWHIUBUAYATbHBIM
HECKOJIBKUX bHasl owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
MEPEMEHHEIX. | padoTa(k Oanna.
OKCTPEMYM  |OHTPOJILH
(hyHKIIH blil cpe3)
MHOTHUX
MIEPEMEHHBIX
Ananutnueckas | Konrpon 10 CaMocTosiTeIbHOE ~ BBIMIOMTHEHHUE 3aJaHWid TI0 HWHIUBUAYATHHBIM
reoMeTpus bHas ouneram, comepkammM S 3amannii. Kaxxmoe 3aanue oneHnBaeTcs B 2
pabdora(k 6amoB.
OHTPOJIbH
blii cpe3)
Pemenne 10 CaMOCTOSTENPHOE  BBIMONHCHHE 3aJaHWA 110 WHIUBHIYTHHBIM
3aj7a4 Oowireram, comepkammM S 3amanuii. Kaxgoe 3amanne oreHuBaeTes B 2
Oamna.
IIpemMuansHbIe OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:
- 32 TIPOEKT, BBHINOJNHEHHBIA 10 3aka3zy paboromarens W
peamn30BaHHbIN Ha MpaKkTHKE — 15 6aios;
- TIOJTHOCTBIO TIOJITOTOBJICHHAS K ITyOJMMKAIIMH CTAThsl MO0 TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6aios;
- mobema B MEKPETHOHATLHOM omummrazae — 15 6aios;
- y4acTHhe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJIMMIIMAJZIE MO TEeMaTHKe
M3y4aeMoM TUCITUTIINHE — 15 6aios;
- myONWKamusi CTaThMl 1O TEMAaTUKE W3y4aeMOW IUCIHILIAHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTrepuagax BCEPOCCHICKOM
KOH(EpEHIIUH
WNnnuBuayanbHbIe 3a1aHus, 20 JloGop: CTymeHT MOXKeT TPEeJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
C TIOMOIIBI0 KOTOPBIX KOHTPOJISI 1 KOHTPOJIBHBIE CPE3bl
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OaNTBl Ha
JK3aMeHe
Hroro 3a cemectp 100

HIKaJe.

[TepeBon

100-6autsHO¥M

Hrorosas omenHka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
pEUTHUHTOBOM
YEThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

OIICHKM TI0 JUCHUIUIMHE B  TPAJAUIHMOHHYIO

13



100-6ayuipHasA cucTeMa TpanuimonHas cucrema

50 - 100 6ayutoB 3aureHo

0 - 49 6aiut0oB He 3aureno

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.

14



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.
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Tema 4. HTErpanbHOE NCUUCTIEHUE

KourpoatHas paGora Ned
l. BeMHCIHTE HHTSTDATEL

a) [(x% —2x + =) ax: : .
( *‘"x} 0) J-»';;T: e)J (1+“x3"" '
3 ; oex . &) [ e~ xdx:
'"r)’[1+ x* ':[)jirmuir_xdx' )]
3. %) [ sin2xdx; 2 [ (cos= +1)ax: Sl
y &, M) [ xe~%¥du
4.1 J-“*-‘f+1 ) sz—“ﬂ'-l-ai '
- x*+2
- - 2x-1
5.8) [ x%nxdx ; D)fx:_3x+2dx: H)Ix3+x
Vx 1) [ sinxcos2xdx ;
6.0)J 1 +itoax ) j«Eﬁﬁ '
7.v) [ cos®xdx: $) [(e* + 2)3dx.
2. BemmcmHTE HecOOCTESHHEIE HHTSTPATE HIH YCTaHOEHTE HX PacX0IHMOCTE:
)'{Bx]:_ i:Uj-':'*\-:lx*-
3. BeMECTHTE: X X
3) muomane GHTVPEL OrpaHHYeHHOH mapabomauH: y = xT —x+1m y= —xT +3x +
6;

0) IMHHY IVTH EPHECH: ¥ = Inx 0T ToUKH ¢ abcmBECCOH X, =i 0 TOUKH X, = 2.4;
4. BerucmTE 00BEM TEMA, MDOIVICHHOIO EBpaieHHeM EBOEpyT ocH O GErVpEL
ve - - & .
OTpaHHYeHHOH THOepbonol vy = — ocelo OV B opmenE vy = 1By = 6.
X

Tema 5. @yHKIIMN HECKOJIBKUX MIEPEMEHHBIX. IKCTpEMyM (YHKITMA MHOTHX MTEPEMEHHBIX
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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[]).
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4.3 IIpomexxyTouHast aTTeCTaIMs 10 AUCIIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunossblie Bonpocsl 3auera (YK-1)
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.

Tunosble 3aganusa as 3adera (YK-1)

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
E) __sinix ) I+
lim i lim | |
z-o fElx e W2 — 14

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouenka KoMrteTeHm Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
VK-1 JIeMOHCTpUpYET JOCTaTOYHbIA YpPOBEHb 3HAHUH TEOpUH H
«3a4TECHON MPAaKTUYECKIX OCHOB €€ IPUMEHCHUSI.

(50 - 100 6amnos) OTBET JIOTMYHO BBICTPOCH, MaTepHajl M3JIaracTcsi ¢ MPUMEHEHUEM
HAay4YHOW TEPMHUHOJIOTHH.

«HE 3a4TCHO» VK-1 HenpaBuinbHO  OTBE4aeT Ha MOCTABICHHBICE  BOMPOCHl  HITH
(0 - 49 6annoB) 3aTPYIHSETCSA C OTBETOM

5. MeTonnueckue ykazaHus AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlUNA CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 0O0ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecriedeHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0veM u copepkaHHe AMCHUIUIMHBDY YKA3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMILTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

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

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

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HalpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHus 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBoe OQOpMIIeHHE, CTPYKTypUpOoBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeZibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

I. Kpemep H. I, ®punman M. H., Ilytko b. A., Tpummn W. M. Beicmias Marematuka s
HSKOHOMHUYECKOTro OakanaBpuata B 3 4. YacTh 1 : YU4eOHHMK U MPAKTUKYM JUISI BY30B. - TIEp. U JIOIL; 5-€ U3.. -
Mocksa: FOpaiit, 2020. - 276 c. - Tekct : 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 s
HKOHOMHUYECKOTro OakanaBpuata B 3 4. YacTh 2 : YUeOHMK U MPAKTUKYM JUISI By30B. - TIep. U JIOIL; 5-€ U3.. -
Mockpa: FOpaiit, 2020. - 241 c. - Tekcr : smexrpommbii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/452113

3. Kpemep H. II., IIytko b. A., Tpumun M. M. Marematndecknii aHanu3 B 2 4. Yacte 1 : YueOHUK U
IPaKTHKYM IS By30B. - Mocksa: FOpaiit, 2020. - 244 c. - Teker : anextponssiii // DBC «IOPANUTY [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. YacTs 3 : YUeOHUK U MPAKTUKYM JIJIsl By30B. - TIEP. H JIOI; 5-€ U3.. -
Mocksa: [Opaiit, 2020. - 418 c. - Tekcr : smekrponnsii // DBC «IOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452114

5. Kpemep H. L., ®punman M. H., Tpumun U. M. Jluneiinas anreOpa : Y4eOHUK U MPAKTHKYM JJIS BY30B.
- CTIp. ¥ JIOIT; 3-¢ u3]1.. - Mocksa: FOpaiit, 2020. - 422 c. - Tekct : nexkTponHbiit / IBC «IOPANTY [caiiT].
- URL: https://urait.ru/bcode/450038
6. Kpemep H. 1., IIytko b. A., Tpumun M. M. Marematndecknii aHainu3 B 2 4. Yacts 2 : Y4ueOHUK U
IPaKTHKYM TS By30B. - Mocksa: FOpaiit, 2020. - 389 c. - Teker : anextponssiii // DBC «IOPANUTY [caitr].
- URL: https://urait.ru/bcode/451895

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Manyrun B. A., Pomuna S. A. Jluneiinas anredpa /Uit 5KOHOMHUCTOB. Y4eOHUK, IPAKTUKYM M COOPHUK
3amad : - Ans By30B. - Mocksa: FOpaiit, 2020. - 478 c. - Teker : anexkrponHsIii // DbC «FOPAVT» [caitT]. -
URL: https://urait.ru/bcode/450583

2. Manyrun B. A. Maremarnyeckuii aHanu3 111 S)KOHOMHUECKOTO OakajaBpuara : Y4eOHUK U MPAKTHKYM. -

mep. u 101 3-¢ m3a.. - Mockaa: FOpaiit, 2019. - 557 c. - Texcr : anexrponnsrii / O5C «FOPAUT [caiit]. -
URL: https://urait.ru/bcode/425562
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6.3 VHbpIe NCTOUHMKMU:
1. ITopran «'ymanurapHoe obpazoBanue” - http://www.humanities.edu.ru
2. ®enepanpHbIid moptan «Poccuiickoe odpazoBanue» - http://www.edu.ru/

3. 13. ®enepanpHoe xpanunuiie «EmuHas kommekius 1U(POBBIX 00pa3oBaTEIbHBIX PECYpPCOBY» -
http://school-collection.edu.ru/

4. @enepanbHas ciryx0a 1o Haa30py B cepe oOpazoBaHus U HayKu - http://obrnadzor.gov.ru
5. I[Moprais o conrabHO-T'YMaHUTAPHOMY U TTOJIMTOJIOTHYECKOMY 00pa3oBaHUIO - Www.humanities.edu.ru

7. MaTepuaJbHO-TeXHMYeCKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS IS CAMOCTOSTEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpManu
OOJIBITION ayTUTOPHH.

[TomerieHus 11 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTIedYeHHUE:

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonansusiii moc 2007

Onepanuonnas cucrema Microsoft Windows 10

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

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. FOpaiit: anexrpoHHo-0nbMMoTeunas cucrema. — URL: https://urait.ru

2. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. OBC «YHuBepcuretckas o6nbnuoreka onnain» . — URL: http://www.biblioclub.ru
4. Tlpe3unentckas 6ubmmorexka umenn b.H. Enprinna. — URL: https:// www.prlib.ru
5. Hayunast snexkrponHas 6ubmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

6. KoncynbranT cryneHTta. l'ymaHuTapHble HAyKH: 3JIEKTpOHHO-OMOnmmoreuHass cuctema. — URL:
https://www.studentlibrary.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



