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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CiocoGHOCTh TPUMEHSATh MaTEMaTHYECCKU MHCTPYMEHTAPHH 711 PEIICHHS SKOHOMHUYECKUX 3a]1a9

1.2 Bunp! u 3a1aun po¢eCCUOHATBLHOMN NeITEIbHOCTH 110 JUCIUTUIHHE:

- KOHTPOJIbHO-PCBU3NOHHAA

IIPaBOOXPAHUTEIbHAS

OKCIICPTHO-KOHCYJIbTaAllUOHHAA

PACYCTHO-OKOHOMUYCCKAA U IIPOCKTHO-3KOHOMUYICCKAA

1.3 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH COPMUPOBAHBI CIICAYIOIINE

KOMIICTCHIINU:

O06001TIeHHBIE TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOH TS

3HaHUSA U YMEHHsI, HEOOXOAUMBIC TSI JOPMUPOBAHS

npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJIOBOTO TPYJOBOTO JICHCTBHS / KOMITIETCHIINU
nercTBus (MIPH HAUTHIAH WIH TIPO(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
OIIK-1 CiocobHOCTh 3HACT ¥ MOHUMAET:
HPpUMCHATD (hakThI, IpaBUIIa, IPUHIIAIIEI MAaTEMAaTHKH, HEOOXOTUMBIC
MareMaTHYeCKuii mpu cbope, aHanm3e W 0OpabOTKEe MAHHBIX, B paMKax

WHCTPYMEHTapHU AT
pelIeHns: SKOHOMUYECKUX
3a1a4

pelIeHrs TIOCTaBIeHHBIX MPO(EeCCHOHANBHBIX —3a/1ad;

peoOpa3oBEIBATH MaTepHar, MIPEATIOIOKHUTEITEHO
OTIMCHIBaTh OymyIue IIOCICACTBUS, BBITCKAIOMUE W3
MMEIOIIUXCS JIaHHBIX, Ha OCHOBE 3HAHWI

MaTreMaTU4e€CKOro arrapara.

YMmeeT (crocoOeH MPOoAeMOHCTPUPOBATH):

WCTIOJIb30BaTh MaTeMaTU4eCKHl HHCTPY-MEHTapHi JUIs
cOopa KOHKPETHOW WH(GOPMAIMH, OTECPHUPYS IPH ITOM
OCHOBHBIMH TOHSTHSIMH, TPABUIAMH W TPHHIATIAMH
€CTECTBEHHO HAyYHBIX JTUCIWIUINH, HEOOXOJUMBIX IPH
cOope, aHanm3e U 00pabOTKE TAHHBIX B Pa3IMYHBIX, B TOM
YrcIIe U HECTAHIapPTHBIX CUTYaIlUsX.

Bnaneer:

METOZOJIOTHE  JKCIEPUMEHTAIBHOTO  HC-CIIEIOBAHWS,
BBIOOpPa HMHCTPYMEHTAIBHBIX CPEACTB I 00pabOTKH
OKOHOMHYECKHX  JaHHBIX B COOTBETCTBHH  C
MTOCTABJIIEHHBIMHA 3aJadyaMH, aHAIM3UPYeT pe3yJbTaThl
pacueToB W OOOCHOBBIBAE€T TIONYUYCHHBIE PE3yIBTaTHI,
aHanmu3a © O0OpaOOTKM [aHHBIX, HEOOXOMUMBIX IS
pemeHuss MpodeCCHOHANBHBIX 3a7ad B JIFOOBIX, B TOM
YrcIIe U HECTaHIAPTHBIX MPOPECCHOHAIBHBIX CUTYaITUSIX

1.4 CornacoBaHue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CrocoOHOCTh TPHUMEHSATh MAaTEMaTHYCCKHH WHCTPYMEHTApUW ISl pEIICHUs

OKOHOMUYECCKHUX 3aaa4

Ne HaumenoBanue
/o JHCIUATLINH,
OTIPEICTISIONINX
MEXTUCITUTUTMHAPHBIS
CBSI3U

®dopma 0OyueHus

Ounas 3aounHas
(cemectp) (cemectp)
5168105681011




1 |ITpakTHka mo + +
MOJTY4YEHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHUH, B TOM 4HCIIe
NEPBUYHBIX YMEHHUU U
HaBBIKOB
Hay4YHO-HMCCIeJ0BaTeN
BCKOH JIESITETTLHOCTH

2 |IIpaxTuka no + | + + | +
MOJTY4YEHUIO
poheCCHOHATTLHBIX
YMEHUH U OIIbITa
npoheCCHOHATTLHOU
JeSITeIbHOCTH

3 | [Ipemnurmomuast + +
NpaKTHKA

4 |OKxoHOMETpHKA + +

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:

HucuunnuHa «MaremaTukay OTHOCUTCS K 0a3oBoii dactu ydeOHoro twiana OIl mo HampaBieHUIO
ronroroBku 38.05.01 - DxoHOMHUYECKas O€30I1aCHOCTb.

HucuumnHa «Martematukay u3ydaercs B 1, 2 ceMecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00bem aucrumusHel: 10 3.¢.
Oumnas: 10 3.¢.

3aounas: 10 3.e.

. Ounas 3aoyHas
Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 360 360
KonTaktHas pabora 144 20
Jlexuuu (Jlexummn) 72 10
[Tpaktuueckue (IIpaxr. pab.) 72 10
CamocrositenbHas pabota (CP) 144 322
DK3aMeH 72 18
3.2.ConepxaHue Kypca:
Ne HasBanue Bun yue6HoO# paboThl, yac. | @OpMBI TEKYIIETO
TEMBI paszzerna/TeMsbl Jlexmym | TIpakr. CP KOHTPOJIS
pao.
o|3]o]3]0]3
1 cemectp
1 Marpuiipl u pl2112l2 |2ls4 KonTtponbHas
CHUCTEMBI pabora
2 BBenenue B ananus. 12 1 12 1 124 | 54 KonTtponbHas
pabora
3 Huddepenunanbao KonTponsHas

1211 |12 1 | 24|55
€ UCUHCIICHUE. pabora

2 ceMecTp




4 NHurerpansHoe pl2112l2 1224]ls KontponpHas
HCUHCIICHUE pabora

5 OyHKIUU KontponpHas
HECKOJIBKUX pabora
IIEPEMEHHBIX. 0! 2 110! 2 |24 53
DKcTpeMyM
(bYHKIMN MHOTHX
NEPEMEHHBIX

6 AHanuTuyeckas walo2lwalo |als KonTtponbHas
reoMeTpus pabora

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

Marpuupl: onpeneieHue, KBajJpaTHas MaTpulla, IIaBHAas W TOOOYHAs JMAroHai, HyJeBas MaTpHla,
€IMHMYHas MaTpHlla, TPEYroJbHbIM BHUA MaTpullbl. TpaHcloHMpoBaHME MaTpuubl. Omnepanuu Hax
MaTpuLaMu (CI0XKEHUE U BBIYMTAHME MAaTpULl, yMHOXKEHHE MaTpPUIbl HA YUCIIO, YMHO)KEHHE MATpHI]) U UX
cBoiicTBa. Omnpenenenre oOpaTHoil Marpulbl. OnpeaenuTeny BTOporo nopsaka. OnpenenuTenn TpeThero
nopsiaka. MeTon TpEeyroabHUKOB JUIsi BBIYMCIICHMS OIPEICIUTEN TPEThEro Iopsaka. BeraucieHue
oIpeaeNuTeNeil BBICIIUX MOPSIKOB: METO/ AIEMEHTAPHBIX MPE0Opa30BaHUN, METOJ] PA3JIOKEHUS TI0 CTPOKE
win ctonOiyy. CoiicTBa omnpexnenurteneil. HeBblpokaeHHble MaTpuilbl. MHHOpPBH n-1-ro mopsiika u
anreOpandyeckue JOoMoaHeHuss. MuHopsl k-ro mopsaka. Panr marpuubsl. Metos OKaMIISIONIMX MHHOPOB
JUIL BBIYMCIICHUS paHra MaTpuibl. MeToJ 3JeMEHTapHbIX NpeoOpa3oBaHUM JUIsl BBIYMCICHHUS paHra
MaTpullbl. OKBHBaJIeHTHBIC (MOM0OHbIe) Marpuibl. [lpucoenmnennas wmarpura. OOparTHas warpwuia.
Brruncnenue oOpaTHOM Marpuibl C TOMOIIBIO MPUCOCAMHEHHOW. BhIuuciieHne oOpaTHOM MaTpULBl C
MIOMOIIBI0 METOAA D3JEMEHTapHBIX IpeoOpa3zoBaHuil. Marpuunble ypaBHeHHs. CHUCTeMbI JHMHEHHBIX
ypaBHeHHH. COBMECTHBIE, HECOBMECTHBIE, ONPEACIECHHbIE, HEONPEEIIEHHbIE CUCTEMbI. MaTpuyHasl 3anuch
CUCTEMbI JINHEHHBIX ypaBHeHHH. Teopema Kponekepa — Kanemnu. OgHOpOAHBIE CHCTEMBI YPaBHEHMI.
Pemienne cucrem nuHEHHbIX ypaBHeHMH. OOmiee pemieHHe cUCTeMbl ypaBHeHUH. DyHIamMeHTaIbHas
cucrema pemennii. Merog 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 PaznosmTe onpegemuTent |0 1 —§| oo aaeMeHTaM NepEOH CTPOKH.
3 2 -1
3 —4
> 1 1 2 2 3
6 Hafimure A+ B, ecmn A = ({] _3) uk = ({] A )

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,
IIpy kakoM 3HAYEHWH HMCTEMA HE HMEET

0 ana cHCTeMa THHEHHBIX VPAaBHEHHH {II.'X.' +5y=—2

pemennii’

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3amumure matpuilsl A, B u C pazmeproctr 4x4 ¢ nieasiMu KodhpuimeHTamu.

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-1)
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. Indpdpepennuanbuoe nucuuciaenne. (OIK-1)

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-1)

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. ®yHKIMM HECKOIbKHX NepeMeHHBIX. JKCTpPeMyM (pyHKuun MHorux nepemensnix (OIIK-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. AnaauntTnuyeckas reomerpus (OIIK-1)
Jlexknus.
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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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[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.

]. 3azaWTe ESETODPE &, b, © E0ODIMESTAME.

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

rmocemraemMocts — 10 6ayuioB

TEKYILIHI KOHTpOb — 40 6amnoB

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aJoB Kax bl

npeMuanbHbie 6amisl — 20 6anos

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacripeneserue 6aioB 1Mo 3aaHMsIM:

TC
MbI

HasBanue TeMbl
/ BuJ yueOHOI
paboThI

T

KOHTPOJIA 0asioB

q)OpMLI Max. MGTO,I[I/IKa IMMPOBCACHUS 3aHATHUA U OLICHKU
CKyLICTO KOJI-BO

/ cpe3sl

12



1. Marputist u Kontpon 10 CaMOCTOSITEILHOE ~ BBIMIOJHEHHUE 3aJlaHWid 110 HWHIUBUAYATbHBIM
CUCTEMBI bHaA owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oneHuBaeTcs B 2
padora(x Oamna.
OHTPOJBH
blIii cpe3)
2. Beencuue B Kontpons 40 CaMocCTOSTENbHOE  BBIMOJHEHHE 3aJaHUi IO WHIUWBUIYaIbHBIM
aHaIu3. Hast omneram, copepxkanum 20 3aganuii. Kaxxnoe 3aganve orieHUBaeTcs B
pabota 2 Gamnna.
3. | Juddepenunan | Konrpoa 10 CaMocCTOSTENbHOE  BBIMOJHEHHUE 3aJaHUM IO WHIUWBUIYaIbHBIM
bHOC bHaA owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oneHuBaeTcs B 2
HCUHCIICHHE. | padoTa(k Oamna.
OHTPOJbH
blIii cpe3)
4. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit
(emMHOBPEMEHHO)
5. IIpemMuansHbIe OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:
- TIOCTOSTHHAS aKTUBHOCTH BO BPEMS IPAKTUICCKUX 3aHATHHA — 10 10
0aJIIoB;
- BBINIOJIHEHNUE TOMOJHUTEILHBIX 3a0anuii — 10 10 6aos;
6. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OmeTa Ha OIICHKY «yIOBIICTBOPHUTEIHLHOY
18-24 GamnmoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmeTa Ha OICHKY «XOPOIIIOY,
25-30 6amIoB — CTYACHT PacKphll OCHOBHBIC BOTIPOCHI M 3aJaHUS
OwmiieTa Ha OIICHKY «OTITUTHOY.
7. |WBauBHIyanbHBIC 3aaHS, 60 Jlobop: CTymeHT MOXKeT WpPEeJOCTaBUTh BCE 3aJaHUs TEKYIIEro
C TIOMOIIHI0 KOTOPBIX KOHTPOJISI 1 KOHTPOJBHBIC CPE3bl
MOXHO HaOpaTb
JIOIIOJIHUTENbHEIC OalIbl Ha
JK3aMeHE
8. Hroro 3a cemectp 100
2 cemectp
* mocemaemMocts — 10 0atoB
*  TeKymui KOHTpoib — 40 GayoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* mpemualbHbIe Oamibl — 20 6amioB
* OTBET Ha dKk3aMeHe: He Oojiee 30 OaIoB
Pacnipenenenne 6amioB 1Mo 3a1aHUsIM:
No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | Uarerpansnoe | KonTpoa 10 CaMOCTOSITEIbHOE ~ BBIMIOJHEHHUE 3aJ[aHWid 110 HWHIUBUAYATbHBIM
HWCYHCIICHUE bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJBH
blIii cpe3)
2. DOyHKIUU KonTpons 40 CaMocCTOSTENbHOE  BBIMOJHEHHE 3aJaHUi IO HHIUWBUIYaTbHBIM
HECKOJIBKUX Hast omneram, copepxkamum 20 3aganuii. Kaxxnoe 3aganve orieHUBaeTcs B
MIEPEMEHHBIX. pabora 2 Gamnna.
OKcTpeMyM
(dhyHKIIH
MHOTHX

MEPEMCHHBIX

13
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3. |Ananutnyeckas | Kontpoa 10 CaMOCTOSITEILHOE ~ BBIMIOJHEHHUE 3aJlaHWid 110 HWHIUBUAYATbHBIM
reoMeTpus bHas Ouneram, cogepkamuM S5 3aganuii. Kaxnoe 3aganne olneHUBaeTCs
padora(x B 2 Oanna.
OHTPOJBH
blIii cpe3)
4. ITocemnaemocts 10 10 6amnoB — crynent nocetui Bce 100% 3ausTuit
(emMHOBPEMEHHO)
5. | IIpemuanbHBIC OAILITBI 20 JloTOTHUTENbHBIE TIPEMHUAIBHBIE OallIbI MOTYT OBITH
HAuYNCIICHBI:
- TIOCTOSHHAsi aKTHBHOCTh BO BpPEMS MPaKTHUYECKHX
3aHATHN — 10 10 6amios;
6. OTBeT Ha YK3aMeHE 30 10-17 6aymoB — CTYIEHT PacKpbLI OCHOBHBIEC BOTIPOCHI
Y 3a71aHMsI OMJIeTa Ha OIEHKY «YIOBJIETBOPUTEIHHO
18-24 GaimoB — CTYIEHT PacKPhLI OCHOBHBIEC BOTIPOCHI
Y 3a7laHusI OMJIeTa Ha OIEHKY «XOPOIIOoy,
25-30 6amIoB — CTyACHT PacKpPbUI OCHOBHBIE BOIIPOCHI
Y 3a7laHusI OMJIeTa Ha OIEHKY «OTIHIHOY.
7. WnnuBunyansHble 60 Jo6op: CTyOeHT MOXET NpPEAOCTaBHTh BCE 3aJaHUs
3aJaHUs, C TOMOLIBIO TEKYILET0 KOHTPOJISI U KOHTPOJIBHBIE CPE3BI
KOTOPBIX MOKHO
HaOparhb
JIOTIOJTHUTEITbHEIC
8. Hroro 3a cemectp 100

HtoroBass omeHka 1o »Jk3aMmeHy BeicTaBisieTcss B 100-0ayuibHON 1mikKame W B TPaTUIIMOHHOMN

YeThIpexOasIbHONW  IIIKaJIe.

ITepeBox 100-6amnpHONW PEUTHHIOBOM OLEHKH 10 JUCHUIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aTbHYIO OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Kontponbnas padora

Tema 1. MaTpuliel ¥ cucTeMsl



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

. 2xT—11x+45 .,  2x?—11x+4E
6) lim ; lim :
PO o -Tx+107 55 xT-Tx+10

. sinx
o) lim ———
g a(mtx)

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

85—
x-S

sll

T4 xBH1

4
5)
6)

= itgax —tox +x,

2x—1

= arccos

}.‘
v
}.‘
N
2. HafitTu npoHzpogHEIe
v = (1 + Insinx)?,
V= 2]1-_:';=
y = xarctgyx,
y = E5'1r1:,t'_
}.‘
}.‘

gt—a""

-
&

O b de ) b e

. = ctge”®.
. dy
3. Hafitu ay

1) x® +arctgle¥) +vix—1) =0,
2) siny =x + 3y
. dy [x =2t—1t?,
4 Hatita —: {
# ly = 3t —t2,

5 Hai dy

. Hafitm — y = xcos2x

6. Hafitn suddepeniman dyurmmn: y = ln:%

”

7. CocTaBHTE VpaBHeHHA KACATEMsHOH M HOPMATH K THHMH V=x>—x+ 1 B Touxke c

abcumccoi x = —1.

Tema 4. HTErpanabHO€ HCUUCTIECHUE



1.

BerHCTHTE HHTCTPANEL

KourpoarHasa paGora Ned

17

a)f(x2—2x+:—E}dx; tﬁfﬁ,;;?: B)f(1+“x3" :
20 o Do &) [ e~ xdx

3. &) [ sin2xdx; s)f(gq;§+1)dx; 0 [
4.x) fﬁ o dx )jx‘ —— ) [ xe~dx;

5. &) [ ¥*ndx ; 0) [ —dx; m) f::

6. pjfwm )IWHI 1) [ sinxcos2xdx:

7.v) | cos®xdx; &) [(e* + 2)%dx.

2. BEMHCIHATE H2COOCTESHHEIR HHTETPANEL HITH YCTAHOEHTE HX DACXOTHMOCTE.

1 dx
oo dx o e
7) '{3 xn’x " % j- vi-xs
3. BEMHCTHTE: i i
a) mIomane GHTVPEL, OTpaHHYeHHOH mapadomanH: y = xT —x+1m y= —xT +3x+

b;
0) ITHHEY IVTH KPEEOH. v = Inx 0T TOWEH ¢ a0COHCCOH X, =§ IO TO9KH X5 = 2,4
4. Bemmcmate o00BeM TeTd, DOIVHSHHOTO EBpameHHeMm EBorpyT ocH (O  dErvper
- N B .
OTPEEHYEHHEOH THOepooIol y = —, ocel0 OV B mpmenE v = 1By = 6.
X

Tema 5. @yHKIIMN HECKOJIBKUX MEPEMEHHBIX. DKCTpEeMyM (DYHKIIMM MHOTHX ITEPEMEHHBIX
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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
. x
li >
»—=0 b
6. Hccnegopats dvHETTITE JEY) m HEPEPBIEHOCTE B rouxe HolFi )
COSK —CORY
—, eciu x—y=0 11
Flx ¥y = -y Mu[;;;
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7. Hafitu TACTHEIE NpPOH3E0IHEIE NEpEQTo H ETOPOTO mopATKa
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9. Hccaegoeats Ha SKCTPEMYM b VHEIIHED OEVX nepeMEHHELX

z=ydx—-2y —x+14y

- RN 1
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OTPaHHIEHHOH 3aMKHVTOH 0OIaCTH

Tema 6. AHanUTHUYECKAs TEOMETPHUS
KonTpoasHasa padora N6

1. HafitH cEanapEOe NpOH3BEISHHE BEKTOPOE F=-2a+b y J:a_E__ SCIH H2EECTHO,
-
7|l=42, [B|=8 2@ &)==
qI0 i IE| 4.
2. DBrACHHTE, OVIVI IH KEQUIHHESAPHE CISIVIOMHEE BESKTOPE NPOCTPAHCTEA:
#(L3-5,5( -6 5
3_ 1B Y o7 & TR (VRS MEIE} e TIOIIEMY BEKTONY p(zsl}

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)

(2:1,-3), B0, - l;lj)_

H JIEVM HEKOLTHHEIPHEDN
EEEKTOpan 4

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIHUILINHE IPOBOAUTCS B OpME IK3aMeHa

Tunossie Bonpocekl 3xk3amena (OIIK-1)
1. Marpunpl. OcHOBHBIE TOHATHS. Bunbl MaTpull. JInHeliHbIie onepay HaJ MaTpUllaMu. YMHOKEHUE
MaTpHuil.
2. Omnpenpenurenu 2-ro U 3-ro nopsakoB. CBOMCTBA ONpeAETUTENEH.
3. Brruucnenue onpenenutenei 4-ro ¥ BHICIIMX HOPSIKOB.

4. AnreOpandeckue TOTIOTHEHHUS U MUHOPBI. PasziiokeHne onpenenuTesneii mo aIeMeHTaM CTPOKH WA
cToJoIIa.

5. Tlpucoenunennas marpunia. O6parnas marpuia. CriocoObl BEIYUCICHHS] 00paTHON MaTpuIlbl. Permenue
MaTPUYHBIX YpaBHEHUII.



TunosBble 3aganua s 3k3amena (OIIK-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 oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHXKEHHMSI pe3ynbTaTa)

OIlIK-1 JleMOHCTpUpYET BBICOKMH ypOBEHb 3HAHUM TEOPUM M MOHUMAET
METObl MaTeMaTHKH, HEOOXOMUMBIEC AJIsi PEUICHHs IMMOCTaBICHHBIX
HSKOHOMMYECKHX 3a]1ay.

Jaet OLICHKY OCHOBHBIM 3aKOHaM, MPOCIICKUBACT
MEXIUCUUTUTMHAPHBIE CBSA3H.

OTBeT NOCTPOEH JIOTMYHO, MaTepuaj U3Jaraercsi 4YeTKO, SICHO,
XOPOIIUM S3BIKOM, aPTyMEHTHPOBAHO

«OTIIMYHOY
(85 - 100 6anyoB)

OIlIK-1 JIeMOHCTpPUpPYET XOpOIIWH YPOBEHb 3HAHUH TEOPUH  BBICHICH
XODOLION MaTeMaTHKd U e€e MeToAbl. [IpuMeHsieT Ha MPaKTUKE €€ METOIbI U
(70 - 85 Gaos) WHCTPYMEHTHI.
Ha Bompochl oTBe4aeT KpaTKo, apryMEHTHPOBAHO, YBEPEHHO, IO
CYIIECTBY
OIlIK-1 JIeMOHCTpUpPYET JOCTaTOYHBIA YpPOBEHb 3HAHMW TEOpUU U
«YLOBJIETBOPUTEITHLHO» MPAaKTUYECKIX OCHOB €€ IPUMEHCHUSI.
(50 - 69 6amnos) OTBeT He Bceraa JIOTHYHO BBICTPOCH, MaTrepuay u3jaraercs Oe3
MPUMEHEHHS HAyYHOW TEPMHUHOJIOTHH.
«ueynosneTBopurebHoy [OTIK-1 HenpaBuinbHO  OTBE4aeT Ha  MOCTABICHHBIE  BOMPOCHI  HITH
(menee 50 6anoB) 3aTPYIHSETCSA C OTBETOM

5. MeTonnueckue ykazaHusi AJisi 00y4al0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlNA CaAMOCTOSTEIIBbHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiumHabl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 0OecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

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

B paznmene «MarepuanbHO-TeXHUYECKOE OOECIeueHue TUCIHUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JTUCIUIUTAHBL.
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5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYEeTOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKOU TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJ] ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

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

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

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS 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
HCTOYHUKOB U JINTEPATYpPHI 10 TEMATUKE JICKLIUN.

KoHcnekT nexiuu JomKeH coepkarh peepaTUBHYIO 3alIMCh OCHOBHBIX BOIIPOCOB JICKIMH, B TOM YHCIIE C O
pa3mernieHHble B cuicteMe MOODLe npe3eHTany, 0CHOBHBIX HCTOUHUKOB U JIUTEPATypPhI 110 TEMaM, BbIBOJIbI
1o KakaoMy Borpocy. KoHCTIeKT MoXeT OBbITh BBIIOJIHEH B paMKaxX pacrevyarky BbIIauu MPe3eHTAINH Ky
OT/ENBbHON TeTpanu no npeamery. OH JODKeH OBITh aKKypaTHBIM, XOPOIIO YHTAEMBbIM, HE COAEpXkaTh HE
OTHOCAIIYIOCS K TeMe HH(POPMALIUIO HITH PUCYHKH.

KoHcrekThl HaydHOM TUTEpaTyphl IPU CAMOCTOSITEIBHON MOATOTOBKE K 3aHSATHUSIM JIOJDKHBI COJIEPKATh OTBET
KX TMOCTABICHHBI B TEME BOMPOC, UMETh CCHUIKY HAa HMCTOYHUK HH(pOpManuu ¢ 00s3aTeabHBIM
yKa3aHHUEM aBTOpa, HA3BaHUS U TOJia M3/IaHUs UCIIONb3YeMOW HaydyHOU muTepaTypbl. KOHCIIEKT MOXKET OBITh
OTIOPHBIM (COAEpKaTh JIUIIb OCHOBHBIC KIFOUEBBIC MO3UIMH), HO TPU STOM MO3BOJSIONIUM AaTh MOJIHBINA (
BOTIPOCY, MOXET OBITH MOAPOOHBIM. OOBEM KOHCIIEKTA OMPEACTSETCS CAMUM CTYICHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIONIOJHUTEIBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBIISITh TE3HMCHl (IIUTHPOBAaHHE HAMOOJIee BAXKHBIX MECT CTAaThH WM MOHOTpapHH, KOPOTKOE H3J
OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);
- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).
5.4. PexomeHa1iuu Mo NOATOTOBKE K OTAENIbHBIM 33JaHUSM TEKYIIETOo KOHTPOJIS

CobecenoBanue IpeAnosaraeT OpraHu3amnnio Oeceasl IpenoaaBaTesis Co CTyACHTaMH 110 BOIPOCaM IMPaKTY
3aHATHS C LIEIbI0 00Jiee 0OCTOATENBHOTO BBISBICHUS MX 3HAHUM 110 ONPEeICHHOMY pa3Jiey, TeMe, Mpooer
Bce wieHsl rpynmbsl MOTYT y4acTBOBaTh B OOCYXKICHHMH, N0OaBIIATH WH(POPMALUIO, TUCKYTHPOBATh, 3
BOIIPOCHI U T.1.

VYCTHBIN OIPOC MOXKET MPUMEHATHCS B Pa3INYHBIX (popMax: (pOHTANBHBINA, HHIUBUIYAIbHBIH, KOMOMHUPO
OCHOBHBIE KaueCTBa YCTHOIO OTBETA MOJJIEIKALIETO OLICHKE:

- IPaBUJIBHOCTH OTBETA 110 COIEPIKAHMUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHana;

- PallMOHATBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTABICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTD U 3PPEKTUBHOCTH MCIIOJIb30BAHUS HAITISIIHBIX TOCOOUI M TEXHUYECKUX CPEACTB MPH OT]
- HCII0JIb30BaHUE JIONOJHUTEIBHOIO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEIEHHOI'O Ha 3aJJaHUE.

YCTHBIN OnmpoC MOKCET COIIPOBOKAATHCA HpGBCHTaHHCﬁ, KOTOpas IMOATOTABJIMBACTCA IO OJHOMY M3 B(
MPAKTUYCCKOTO 3aHATHA. HpI/I BBICTYIIJICHUU C Hpe3eHTaHH€I>'I HCO6XOI[I/IMO 06pamaTI> BHHMMAHHUEC HA TaKHUC N
KakK:
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- CoIepKaHME MPE3CHTAIMH: aKTyaJlbHOCTh TEMBI, TIOJHOTA €€ PACKPBITH, CMBICIOBOE COJACPKAHUE, COOTI
3asBJICHHOM TEMBI COJEPKAHUIO, COOTBETCTBHE METOAMYECKUM TpeOOBaHHSM (IIEJIU. CCBUIKUA Ha PECypCHl.
COOTBETCTBHE COJCPKAHUS U JIUTEPATYypbl), NMPAKTUYECKasi HANpaBIEHHOCTh, COOTBETCTBUE COACPIKAHUS
3afBJICHHOM (opMe, aJeKBaTHOCTh HCIIOJNB30BaHUA TEXHUYECKHX CpPEACTB Y4YeOHBIM  3ajadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Kpemep H. II., ®puaman M. H., Ilytko b. A., Tpummn WM. M. Beicmias maremaruka s
AKOHOMHYECKOTO OakanaBpuara B 3 4. YacTs 1 : YUeOHUK U MPAKTUKYM JIJIsl By30B. - TIEP.  JIOI; 5-€ U3.. -
Mocksa: [Opaiit, 2020. - 276 c. - Tekcr : smexrponnsii // DBC «IOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452112

2. Kpemep H. WI.,, ®pugman M. H., Ilytko b. A., Tpummu M. M. Beicmias Maremaruka st
AKOHOMHYECKOTO OakanaBpuara B 3 4. YacTs 2 : YUeOHHUK U MPAKTUKYM JIJISl By30B. - TIEP. H JIOI; 5-€ U3.. -
Mocksa: [Opaiit, 2020. - 241 c. - Tekcr : smekrponnsii // DBC «IHOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452113

3. Kpemep H. IIL., IIytko b. A., Tpummu M. M. Maremarnuecknii aHanu3 B 2 4. Yacte 1 : YueOHUK u
IPAaKTHKYM JUIs By30B. - Mocksa: FOpaiit, 2020. - 244 c. - Tekct : anekTponnsrii // DBC «FOPAUTY [caiir].
- URL: https://urait.ru/bcode/451894

4. Kpemep H. I, ®puaman M. H., Ilytko b. A., Tpummun W. M. Beicmias marematuka st
SKOHOMHYECKOTO OakanmaBpuara B 3 4. YacTp 3 : YUeOHUK U MIPAKTUKYM JJIsl BY30B. - TIEp. U JOI; 5-€ U3I.. -
Mockpa: FOpaiit, 2020. - 418 c. - Tekct : smekrpommbii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/452114

5. Kpemep H. 1., ®punman M. H., Tpumun U. M. Jlunelinas anreOpa : Y4eOHUK U TPAKTUKYM TSI BY30B.
- HCTIp. U 01T 3-¢ u31.. - Mocksa: FOpaiit, 2020. - 422 c. - Texct : anexrponsiii / DBC «IOPANTY [caiir].
- URL: https://urait.ru/bcode/450038

6. Kpemep H. III., Ilytko b. A., Tpummu 1. M. Maremarnuecknii aHanu3 B 2 4. Yacts 2 : YUeOHUK U

IPAaKTHKYM JUIs By30B. - Mocksa: FOpaiit, 2020. - 389 c. - Tekct : anekrponnsrii // IBC «FOPAUTY [caii].
- URL: https://urait.ru/bcode/451895

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Manyrun B. A., Pomuna S. A. Jluneiinas anreOpa 11 5JKOHOMHUCTOB. Y4YEeOHHK, MPAKTUKYM U COOpPHUK
3ajad : - [ By30B. - MockBa: FOpaiit, 2020. - 478 c. - Teker : anexrponnsiii / DBC «FOPAWUTY [caiit]. -
URL.: https://urait.ru/bcode/450583
2. Manyrun B. A. Marematnueckuii aHainu3 it SKOHOMHUYECKOTo OakajaBpuara : YUeOHUK U MPAKTHKYM. -
nep. u 101; 3-¢ u3a.. - Mocksa: FOpaiit, 2019. - 557 c. - Teker : anexrpounsiii / 95C «FOPANT» [caiir]. -
URL: https://urait.ru/bcode/425562

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

3. 13. ®enepanbHoe xpanwnunie «EnuHas koyutekuus IUQPOBBHIX 00pa30BaTEIbHBIX PECYPCOB» -
http://school-collection.edu.ru/

4. denepanpHas ciryx0a 1mo Haa30py B chepe obpazoBanms u Hayku - http://obrnadzor.gov.ru
5. Iloprain no conuaabHO-TyMaHUTAPHOMY U TOJIMTOIOTHYECKOMY 00pazoBaHMIo - www.humanities.edu.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npogdeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Jlis  mpoBeneHUs 3aHATHA TO TUCHUIUIMHE HEOOXOIUMO CIIEAYIoIIee MaTepuaIbHO-TEXHUIECKOe
obecriedeHune: yueOHbIe ayqUTOPUHN IS TPOBECHUS 3aHATHI JIEKIIMOHHOTO M CEMHHAPCKOTO THIIA, TPYTIIOB
bIX U UHIAWBHUIYAJbHBIX KOHCYJIBTALIMM, TEKYIIETO KOHTPOJISI U IPOMEXKYTOUHOM arTecTaluuy, MOMEIICHUS
JUTSL CAMOCTOSITEIbHON pabOTHI.

VY4eOHble ayTUTOPUN U TIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 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 obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JIumeH3nOHHOE MPOrpaMMHOE 00ECTICUCHHUE:!

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

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

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

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

3. ObC «YHuBepcurerckas oubiamoreka 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-OMOMMoTeyHass cucrtema. — URL:
https://www.studentlibrary.ru

JJIeKTPOHHASA HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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