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Pabouast mporpamma cocrabniena Ha ocHoBanun GI'OC BO u ydeOHOTrO miaHa HarpaBiIeHUs

noAroToBkH (cnenuanbHocT) 15.03.01 MammHocTpoeHue
(k00 u naumenosanue nanpasienus nod2omosku, cneyuarvnocmu 6 coomsememesuu ¢ @IOC BI1IO/DI'OC BO)

PeunensupoBanue padoueii mporpaMmMbl JUCUMILIUHbI:

OtcyTcTBYET

VYuebnas (pabouas) mporpamma o;100peHa Ha 3aceganuu kadenpsl «Boiciias MaTeMaTuka u
MaTeMaTH4eckoe oopasoBanuey (mporokoi 3acemanus Ne .l ot 30.08. 2018r.).

Penensent
(OoadcHoCmb, yueHoe 386aHue, cmenety) (noonucs) (U.0. Damunus)
«_» 20 T

Cpok aeiicTBusi padoueii nporpaMMbl TMCHUILTHHBI 10 «30» aBrycra 2024r.

Nudopmanus 06 akryanuzanuu padouyeil nporpaMmMbl JMCHHUIIIMHbBI:

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T
COT'JIACOBAHO

3aBenyromuii kadeapoir «Cpapka, 00padOTKa MaTEpUATIOB JIABJICHUEM M POJICTBEH-
HBIC ITPOIIECChDY

(8binyckaioweli HanpasieHue (CReyuaibHOCMy))

«__» 20 T B.B. EnbuioB
(noonucsw) (H.0. Pamunus)

YTBEPXJIAIO

3aBenyromuii kadeapoi «Beicias MaTeMaTHKa 1 MaTeMaTHuecKoe 00pa3oBaHUE)
(paspabomasuteri PI1]])

« _» 20 1. P.A. YTeena
(noonucs) (U.0. Damunus)




AHHOTAIUSA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.5.06.01 Beicuiasg maremaruka 1

(MHIOEKC ¥ HaNMEHOBaHWE TUCIMILTHHEI (y9eOHOTO Kypca))

1. He.]Ib 1 3212491 U3YYCHHUSA TUCIHUIIJIHHBI (y‘lGﬁHOFO Kypca)

He.]Ib — IIOATOTOBKA CIICIUAJIUCTOB, CIIOCOOHBIX: KOJIMYECTBEHHO OIIEHHBAThH
CHUTyalluH, BOZHUKAIOIINE B IIPOLECCCE HpOCI)CCCHOHaHBHOﬁ OCSTCIIbHOCTH, (1)0pMyJ'H/I-
poBaTb MATCMATUYICCKUEC MOJCIN TCXHOJOIMYCCKHUX IMPOICCCOB M HAXOJAUTH HUX PC-
IMCHUS aHAIMTHYICCKUMH MCTOAdaMH HUJIM Ha OCHOBC BBIYHUCIUTCIBHOIO 3KCIICPHUMCH-
Ta; MPOBOJAHUTL KOJUYCCTBCHHOC IIPOTHO3UPOBAHNC PE3YJIbTATOB ACATCIBHOCTU JIA
IIOUCKA OIITUMAJBHBIX peIHeHI/Iﬁ 1 CII0cO00B UX pcain3amnmu.

3agaum.
1. CdopmupoBaTh y cTylaeHTa 0a3y 3HaAHUI MO MaTEeMaTUKE, HEOOXOIUMYIO IS
YCBOCHUSI €CTECTBEHHOHAYUYHBIX, OOIIETEXHUYECKUX U CICIHUAIBHBIX TUCHIUIIIUH U
JUTSL pelieHus 3a/1ad B 00JIaCTH TEXHUKH, CBA3aHHOU ¢ TpodecCHoHabHOM cdhepoid.
2. Hayuuthb cTyzieHTa MaTeMaTHYECKUM METO/IaM PEeIleHuUs 3a/1ay.
3. [IponeMoHCTpUpPOBATh CTYACHTaAM Ha MPUMEpPAX HCIOJIb30BAaHUE MaTeMaTuye-
CKUX TOHSATUH M METOJIOB Uil PEHICHHS 3a/lad B OOJACTH TEXHHUKH, CBSI3aHHOW C
npodeccuei.
4, Pa3BuBaTh y CTYyJIEHTOB YMEHHE CAMOCTOSTEIHHO PACIIUPATH U YIIIYOJISATh Ma-
TEMaTUYECKHUE 3HAHUSI.

2. MecTo mucuuninHbl (yueoHOT0o Kypcea) B crpykrype OIIOII BO

HNannas qucruiuinHa (y4eOHbIH Kypc) oTHOCUTCS K broky 1 «JlucuurimHb
(Momynu)» (0a3oBasi 4acTh).

JlucuuniauHel, ydeOHbIe KypChbl, HA OCBOEHHMM KOTOPBIX Oa3upyeTcsi NaHHas
JUCHUIUIMHA (Y4eOHBIH KypC) — IMCLMIUIMHBI U KYpChI MPEIBIIYIIEro YpoBHS o0pa-
30BaHMS.

JucruminHbl, Y4eOHbIC KYpPCHI, ISl KOTOPBIX HEOOXOAMMBI 3HAHMS, YMCHHUS,
HaBBIKH, TTPHOOpPETacMbIe B PE3yJIbTaTe M3YYCHHS JTaHHOW JUCIMIUIMHBI (Y4eOHOTO
Kypca) — Beicmas matematuka— 2, Beiciias Mmarematuka—3, Marematiuieckue MeTo-
JBI B 3a7]a4ax IKCIUTyaTallud aBTOTPAHCIIOPTHBIX CPEACTB, MpodhecCuOHaIbHBIC TUC-
IIUTITAHBI.



3. [lmanupyemble pe3yjbTaThbl 00y4eHHsl M0 JUCHHUILIUHE (Y4eOHOMY KYyp-
Cy), COOTHECEHHbIe ¢ MJIAHMPYEMbIMH pe3yJbTATAMH OCBOEHHS 00pa30oBaTe/ib-

HOW MPOrpaMMbI

®opmMmupyemble U KOH-
TpoJIMpyeMble KOMIIeTeH-

IInanupyemsle pe3yjbTaThbl 00y4eHHS

M
OIIK-1(ymeHHne WHCIOIB30- | 3HATH:
BaTh OCHOBHBIE 3aKOHBI | 1. MeTobl M MPUEMBI KOJTMYECTBEHHON HH(POPMAIINH;

€CTECTBEHHOHAYYHBIX JIHC-
LUIUIMH B TPO(eCcCHOHANb-
HOU JIeSITeIBHOCTH, IpUMe-
HATh MCETOAbBlI MaTCMaTHU4cC-
CKOTO aHajM3a M MOJENH-
POBaHUS, TEOPETHUECKOTO U
IKCIIEPUMEHTAIILHOTO  HC-
CIICTOBAHMSI)

2. OCHOBHBIC MOHATHS M METOJIbI JIMHEHHOW anreOphl, aHaTIUTHYe-
CKo#l reomerpuu, MU GEepPEHINATHLHOTO U UHTETPATBLHOTO HUCYHCIIe-
HUS

YMmerh:

1. PGHIaTB THUIIOBBIC MATCMATHUUYCCKHUEC 3a1a4Yn

2. Mcnonp30BaTh MAaTEMAaTUYECKYI0 CUMBOJIHUKY ISl BBIPOKEHUS KO-
JIMYCCTBCHHBIX 1 KAYCCTBCHHBIX OTHOHIGHI/Iﬁ 06’I)€KTOB.

3. HpI/IMeHSITI) METOABI MATEMATHUYCCKOI'O aHaJInu3a aJId pCHIeHI/Iﬂ
WH)KCHEPHBIX 3a/1a4

Baanern:

1. Merogamu MaTeMaTHYECKOTO ONMCAHMS THUIIOBBIX 3a7ad U MHTEP-
MpeTaluy MOy4YeHHOTO Pe3ybTaTa

2. Criocob6amu HaTJISITHOTO TPaPUIECKOTr0 MPEACTABICHUS Pe3yIIbTa-
TOB MCCIIEIOBAHUS;

3. HaBblkamMu mnpUMEHEHHS COBPEMEHHOTO MAaTEeMaTHYeCKOrO HH-
CTpyMEHTapusl AJIs PEelIeHUs] MaTeMaTUYECKUX 3a/1a4

4. MaTteMaTH4ecKkoil JIOTUKOH, HeoOXOaMMOH aist (OpPMHPOBAHUS
CYXJIEHHUH 110 COOTBETCTBYIOIIUM NPO(ecCHOHATBHBIM MpodiieMam

TemaTn4yeckoe coaep:kaHue JUCUUIJIMHBI (YUeOHOr0 Kypca)

Pa3neqa, moayJib

IMoapa3znen, tema

1. JIuneitnas anredpa

1.1. Buner matpun. [Ipumenenune matpuil. JleiicTBus Haxa
MaTpUIlAMH

1.2. Onpenenurenu. IIpaBuia BeIMUCIEHNS ONIpEaEIUTE-
nen. [Ipumepsbl

1.3. O6paTtnas Mmatpuiia. Panr Matpuiisl

1.4. CucteMbl TUTENHBIX YpaBHEHU. MeToAbl pEelICHU.
[Ipumepsr.

2. Bekxropnas anre6pa

2.1. Onpenenenue Bexktopa. JleiicTBHs HaJ BEKTOPAMH.

2.2. CxansapHOe MpOU3BEAECHUE BEKTOPOB. BekTOopHOE
pOU3BeJIeHUE BEKTOPOB. CMEIIaHHOE POU3BEACHNE
BEKTOPOB.

3. AHajmuTh4yeckas reo-
METpUs

3.1. IIpsiMast Ha IIOCKOCTHU. Y paBHEHHMS IPSIMOM Ha IIJI0C-
KOCTH.

3.2. JIuHuuM BTOPOTO MOPSAKA HA TIIOCKOCTH. OKPYKHOCTh
u sunnc. KaHoHnyeckue ypaBHEHHUsI OKPYKHOCTH U 3J1-




Pa3nen, moayJb

IMoapasznen, Tema

JIUIICA.

3.3. 'unep6ona. KanHoHnueckoe ypaBHEHHE TUIIEPOOJIBI.
[Tpumepsr

3.4. ITapa6osa. KanoHnueckoe ypaBHEHHE MapadoIIb.
[Ipumepsl

4. BBenenue B MaTeMa-
TUYECKUN aHAIIN3

4.1. llonstue dbynknuu. Bune 3ananus GyHKINMN.

4.2. llpenen dbyukiuu. Berancienue npeesnos.

OO0mas Tpy10eMKOCTh TUCHHUILIMHBI (YdeOHoro kypca) — 5 3ET.




4, CprKTypa 1 COACPKAaHUC TUCHHUIIJINHBI (y‘l@ﬁHOFO Kypca) Boiciiasi MmaTemaTuka 1
(HaMMeHOBaHKE TUCLIUILIMHEI (yueOHOTo Kypca))

Kypc n3yuenus nepBbiin

Hoapasaen, Tema Buabl yuedHo# padoTsl Heo0xoaumble Dopmbl Pexo-
KonrakrHas paﬁoTa CamocTosiTeJIbHAs paﬁo'ra MaTepHaJIbHO- TEKylero KoH- MEH-
(B yacax) TeXHUYEeCKHe TPOJIs aye-
BCEro = @opMbI NIPOBeIeHUs (opmbI opranmzanuu pecypcnl (HanMeHOBaHHe masi
Pasnen g JleK1Muii, 1adopaTop- CaMOCTOSITEILHO OLIEHOYHOI'0 JIMTe-
Mox m: gl = E HBIX, TPAKTHYECKHX y paGoThI cpeacTBa) patypa
¥ = I S % 3aHATHI, MeTOBI 00Y- § (Ne)
] £ £ ES YeHHsl, peau3yonme z
= §' E_ 2 npuMeHsieMYI0 00pa3o0-
g = : BaTeJIbHYIO TEXHOJ10-
= rHI0
1.1. Buzasl matpun. [pu- 15 | Msyuenne Bumeo
MEHeHue Marpull. Jleu- JICKIMHU TI0 HTOTaM
CTBUsI HAJl MAaTPULIAMU BeOMHApa, MaTepH-
1.2. Onpenenurenu. [Ipa- 15 | aja SIeKTPOHHOIO
M 1 BUJIA BBIYHUCIICHUS OTIPE- < YHeOHHKa, OTBETHI
oayasb 1. N -
. y nemureneii. [Ipumepsl 4 4 8 Bev MHap Ha OH Ha BOIIPOCHI JJIA
Jluneiinasi anreopa JTAWH-TIIOIIAAKE, CaMOKOHTPOJIS K
1.3. O6parHas MaTpHIia. 15
p JTUCKYCCHS B YaTe temaM. CamMocCTOs- BhinonHe
aHr MaTpHrbl — BeOMHapa. 15 TEJILHOE BBIOJIHE- —
1.4. Cucrembl TUTEHHBIX Aynuo/Bueonex HHUE 3aJaHMi, IIpo- L MS-citcrena | 1-4 & onan
ypaBHEHH#. MeToibl pe- LIUU JIEKTPOHHO- BEPSEMBIX BpYyU- Ha OCHOBE eLIeHIe ’
meHuid. [Ipumepsl. ro yueOHHKa ¢ HYI0, KOHTPOJIb P
9 Moodle, xom- MIPOMEIKY-
2.1. OnpeneneHue BEKTO- KOHCYJIbTaInei 15 | cmensr IP-ampecos, 1-4
. MBIOTED, THO0 | TOYHBIX Te-
pa. JleiicTBHS HaJ BEKTO- MperoaaBarens yAanenHas ayren- | o0 <l s 1-10,
Ha popyme. TH(UKALUS IPU ’
pamu. 1 ai)nll)g Ve no(lao I/]I‘I acnIZ) cMapThOoH. HUTOIOBOT'O
Moay.s 2. 2.2. CxansipHoe npousse- | 5 4 p y 15 i p TecTa 110
[IpUMEHEHUEM 3HABaHUS JIA
BexkTopHas anredpa JIEHHE BEKTOpPOB. Bektop- P o Kypcy
JTUCTAaHITUOHHBIX aHaJIN3 TEeKyIIen
HOE€ MPOU3BEICHUE BEKTO-
C 00pazoBaTeNbHBIX YCIIEBAEMOCTH ITPH
POB. LMCHIAHHOC IIPOU3- TEXHOJIOTHH. nomornu bPC-
BEJCHHUE BEKTOPOB. peiftunra. Perue-
Monyas 3. 3.1. [IpaAmas Ha MIOCKO- 15 | uuesananuit po-
AHAIMTHYECKasl TeOMeT- | cTi. YpaBHEHUS IPSAMOM 2 5 4 MEXYTOYHBIX Te-
pust Ha ITOCKOCTH. CTOB K TEMaM 1
3.2. JIuHuM BTOPOTO IO- 15 | wrTorosoro TecTa




psiZKa Ha IIOCKOCTH.
OKpy’>KHOCTb U JJLIUIIC.
KanoHnueckue ypaBHEHUs
OKPYKHOCTH U DJUIMIICA.

10 Kypcy.

4.1. llonstue pyHKUINH. 16
Monyas 4. Beenenne B | Buabl 3ananus GyHkuuu. 4 4 8
MaTemaTH4ecKuii anaans | 4.2. TTpexen dyHKIHH. 16
BeruuciieHue mpeernos.
KonTpoas 4
Hroro: 12| |12 | 24 | 152

180




5. Kpl/ITele/l N HOPMBI TEKYIIET0 KOHTPOJIA U HpOMe)l(yTO‘IHOﬁ arTrecranmm

DOpMBI TEKYIIETO KOHTPOJIS

VYcnoBus fomycka

Kpurepuu 1 HOpMbI OLICHKH

BrimonHeHue 3agaHusi, mpoBe-
pAeMOro aBTOMAaTUYECKH, K
teme 1.1. Bugel wmarpuum.
IIpumenenne marpun. Jlei-
CTBHUS HAJl MaTPUIIAMU

Honyckarorcs Bce

2 Gayuta — 3a 6oJiee yem 2/3 mpaBUIILHO BBIMOJHEHHBIX 3a/IaHUH TECTa,
1 6amn — 3a 2/3 npaBUIIBHO BBHIIOJIHEHHBIX 3a/1aHUH TECTA;
0 6amnoB — 3a MeHee yeM 1/3 nmpaBWIIbHO BBINIOJHEHHBIX 3aJaHUI TecTa

BrinosiHeHue 3amaHusi, npoBe-
pAEMOro aBTOMATHUYECKH, K
teme 1.2. Omnpenenurenmy.
[IpaBuna BbIUKCIEHUSI OIpE-
jpenutenel. [Ipumepsl

Jomnyckatorcs Bce

3 baya — 3a BCe MPaBHIILHO BBITIOJIHEHHBIC 33/JaHUS TECTa;

2 Gamna — 3a 2/3 npaBWIBHO BHITIOJIHCHHBIX 33JJaHUI TECTa,;

1 6amn — 3a 1/3 npaBUIIBHO BBHITIOJTHEHHBIX 3a/IaHUH TECTA;

0 6amioB — 3a MeHee yeM 1/3 mpaBHIIbHO BBINOJHEHHBIX 3aJaHUI TecTa

Brinonnenue 3ananusi, npose-
pA€MOro aBTOMATHYECKH, K
teme 1.3. ObpaTHas marpuna.
Panr maTpuubl

I[OHYCKaI-OTCH BCC

2 Gayuta — 3a 6oJiee 4eM 2/3 mpaBUIILHO BBIMOJHEHHBIX 3a/IaHUH TECTa,
1 6amn — 3a 2/3 npaBUIIBHO BBHITIOJTHEHHBIX 3a/IaHUH TECTA;
0 GaytoB — 3a MeHee YyeM 1/3 mpaBHIIbHO BBIIIOJHEHHBIX 33aHUH TecTa

Brinonnenue 3aganusi, npose-
psAeMOro aBTOMATHYECKH, K
teme 1.4. Cucrembl TUTEHHBIX
ypaBHeHUH. MeTtoael perie-
Hui. [Ipumepsl.

I[OHYCKaI-OTCH BCC

2 Gayuta — 3a 6oJiee 4eM 2/3 mpaBUIILHO BBIMOJHEHHBIX 3a/IaHUH TECTa,
1 Gann — 3a 2/3 nmpaBUIIbHO BBINOJHEHHBIX 33JJaHUI TecTa;
0 GannoB — 3a MeHee yeM 1/3 mpaBUIBLHO BBHITTOTHEHHBIX 33JaHUN TECTa

Brinonnenue 3amanus, mpose-
psEMOro aBTOMATUYECKH, K
teme 2.1. OmpeneneHue BeK-
Topa. JleMCcTBHUS HaJ BEKTOpa-
MH.

Jomnyckatorcs Bce

2 bayna — 3a 6oJs1ee 4yeM 2/3 mpaBUIBLHO BBITIOJHEHHBIX 3aIaHUN TECTA,
1 Gann — 3a 2/3 mpaBUIIBHO BBITIOJHEHHBIX 33JaHHUI TeCTa;
0 6amioB — 3a MeHee yeM 1/3 nmpaBUIIbHO BBITIOJHEHHBIX 3aJaHUI TecTa

Brinonnenue 3amaHus, mpose-
pSEMOro aBTOMATHYECKH, K
teme 2.2. CkalasipHO€ NpOU3-
BEJICHHE BEKTOPOB. BekTopHOE
IIPOU3BE/ICHNE BEKTOPOB.
CMemaHHOe  NPOM3BEACHHE
BEKTOPOB.

Homnyckatorcs Bce

4 6amna — 3a 80%mu GoJiee MpaBUIILHO BBHIMOJHEHHBIX 33/IaHUH TECTA,

1 Gann — 3a MpaBUIILHO BBIMIOJHEHHBIE 3a1aHus TecTa oT 60% 10 79%);

2 Oaima — 3a IPABHIILHO BBITIOJIHEHHBIE 3a/1aHus Tecta oT 40% 110 59%;

1 Gann — 3a MpaBUIILHO BBIMOJIHEHHBIE 3a1aHus TecTa oT 20% 10 39%);

0 6ayutoB — 3a MeHee yeM 20% TpaBHIIBHO BBITOJTHEHHBIX 33JJaHUI TecTa.




BrinosineHue 3ampaHusi, npoBe-
psAEMOro aBTOMATUYECKH, K
teme 3.1. [Ipsimas Ha muioCKO-
CTU. YpaBHEHHUsS TpsIMOM Ha
IJIOCKOCTH.

Jomnyckarorcs Bce

2 6auta — 3a G6osiee yeM 2/3 npaBUIBHO BBINOJIHEHHBIX 33JJaHUN TECTa;
1 6amt — 3a 2/3 mpaBWIBHO BHITIOJIHCHHBIX 33JJaHUH TECTa,;
0 GammoB — 3a MeHee yeM 1/3 mpaBHIILHO BBITIOJHEHHBIX 33JaHUN TECTa

Brimonnenue 3ananus, npose-
psiemoro Bpy4Hyto, K Teme 3.1.
[Ipsamas Ha MIOCKOCTH. YpaB-
HEHUs NIPSIMOM Ha IUIOCKOCTH.

Honyckarorcs Bce

2 Gayuta — 3a 6oJiee 4eM 2/3 mpaBUIILHO BBIMIOJHEHHOTO 33J1aHMUS;
1 Gaym — 3a 2/3 mpaBWIIBHO BBITOJIHEHHOTO 331aHHUS;
0 6ayutoB — 32 MeHee YyeM 1/3 paBHIIbHO BBITOJIHEHHOTO 3a1aHUS

Boinonnenue 3amanus, mpose-
psieMoro aBTOMAaTUYECKH, K
teme 3.2. JIuHMM BTOPOTO MO-
psaaka Ha miiockocTu. OKpyx-
HOCTh M duwmrnc. KaHonudye-
CKHE€ YpaBHEHHUS OKPYXHOCTU
U DJUIHIICA.

I[OHYCKaI-OTCH BCC

4 Ganna — 3a 80%u Gosnee MpaBUIHLHO BHITIOJHEHHBIX 33aHUN TECTA,

1 Gann — 3a mpaBWIIBHO BBINOJIHEHHBIE 3aaHus TecTa oT 60% 1o 79%;

2 Gana — 3a IPaBUJIBHO BBITIOJIHEHHBIE 3a1aHus Tecta oT 40% 1o 59%;

1 Gann — 3a mpaBUWIIBHO BBINOJIHEHHBIE 3aaHus TecTa oT 20% 1o 39%;

0 GamnoB — 3a meHee yeM 20% mpaBUIIBHO BBINOJHEHHBIX 33aJaHUI TecTa.

BrinosnineHue 3amaHusi, npoBe-
pAEeMOro aBTOMATHUYECKH, K
teme 3.3. I'umepbomna. Kano-
HUYECKOE YpaBHEHHE THUIIEp-
60751 [Ipumepsi.

Jomnyckarorcs Bce

2 bayma — 3a 6oJsiee 4yeM 2/3 mpaBUIBLHO BHITIOJHEHHBIX 33IaHUN TECTA,
1 6amt — 3a 2/3 npaBUIIBHO BBITIOJHEHHBIX 3a/IaHUH TECTA;
0 6amioB — 3a MeHee yeM 1/3 nmpaBUIIbHO BBHITIOJHEHHBIX 3aJaHUI TecTa

Beinonnenue 3anaHus, npose-
pseMoro aBTOMAaTUYECKH, K
teme 3.4. Ilapabona. Kanonu-
YECKOE ypaBHEHHE Mapaloibl.
IIpumepsl.

Jomyckarorcs Bce

2 banna — 3a 6os1ee yeM 2/3 mpaBUIBHO BHITIOTHEHHBIX 33IaHUN TECTA,
1 Gamt — 3a 2/3 nmpaBUIIBHO BHITIOJIHEHHBIX 33JJaHUMN TECTA,;
0 GannoB — 3a MeHee yeM 1/3 mpaBUIBLHO BBHITTOTHEHHBIX 33JaHUN TECTa

Brinonnenue 3amaHus, mpose-
pAEMOro aBTOMATHYECKH, K
teme 3.2. JIuHMM BTOPOTO MO-
psAaka Ha MmIocKocTH. OKpyx-
HOCTH, M »3mauric. KaHoHmye-
CKHE YPaBHEHUS OKPYKHOCTH
1 DJUTHIICA.

Homnyckatorcs Bce

4 6amna — 3a 80%mu GoJiee MPaBUIILHO BBIMOJHEHHBIX 33/IaHUH TECTA,

1 Gann — 3a MpaBUIILHO BBIMIOJHEHHBIE 3a1aHus TecTa oT 60% 10 79%);

2 Oaima — 3a IPABHIILHO BBITIOJIHEHHBIE 3a/1aHus Tecta oT 40% 110 59%;

1 6ann — 3a MpaBUIILHO BBINOJHEHHBIE 3a1aHus TecTa oT 20% 10 39%);

0 6aytoB — 3a MeHee yeM 20% MpaBHIIBHO BBITOJTHEHHBIX 33JJaHUH TecTa.




BrinosineHue 3ampaHusi, npoBe-
pPSIEMOro BpPYUYHYIO, pa3OUTOro
Ha 3a/la4d B COOTBETCTBUM C
pazaenamu kypca 3.2. Jlunuu
BTOPOIr'0 IOPSAKAa Ha IUIOCKO-
ctu. OKpYXHOCTb W DILIUIIC.
Kanonuueckue YpaBHEHUS
OKPYKHOCTH U JLIUIICA.

Jomnyckarorcs Bce

Kaxnas u3 4 3agau oneHuBaercs mno 4 6anna:

40aia BbICTABIISIETCS CTYACHTY, €CIU 3ajja4a BblnojaHeHa B 00béme oT 90 % mo 100%;
3 GaJia BBICTABJISETCS CTY/ICHTY, €CIIH 3a/1aua BBIMOHEHA B 00bEMe oT 80 % 10 89%;
2 Gaia BBICTABIISIETCS CTY/ICHTY, €CJIM 33/1a4a BhIMOIHEeHa B 00bEMe oT 60 % 10 79 %
1 Gan BbICTaBISIETCSl CTY/ICHTY, €CIIH 3a/1a4a BhINoIHEeHa B 00bEMe oT 40 % 10 59 %
0 GamnoB BBICTABISETCS CTY/ACHTY, €CIIH 3a/1a4a BBINOIHEHA B 00bEMe MeHnee 39 %

BrinosineHue 3ampaHusi, npoBe-
psAEMOro aBTOMATHUYECKH, K
teme 4.1. [lonsatue ¢yHkuuu.
Bunel 3ananusa GyHkuuu.

Jomnyckarorcs Bce

2 6auta — 3a G6osiee yeM 2/3 npaBUIBHO BBINOJIHEHHBIX 33JJaHUN TECTa;
1 6ann — 3a 2/3 npaBUIBHO BBHINOJHEHHBIX 33aHUH TECTa,
0 6ayutoB — 3a MeHee yeM 1/3 paBHIILHO BBITIOJHEHHBIX 3aJaHUNA TECTa

BrinosineHue 3amaHusi, mpoBe-
psAEMOro aBTOMATUYECKH, K
teme 4.2. Ilpemen ¢yHKIUM.
Brruucnenue npenenos.

Jomnyckarorcs Bce

2 Garuta — 3a 6osiee yeM 2/3 npaBUIIBHO BBIOJIHEHHBIX 33JJaHUN TECTa;
1 Gayut — 3a 2/3 npaBUIIBHO BBITIOJHEHHBIX 3a/IaHUH TECTA;
0 6ayutoB — 3a MeHee yeM 1/3 paBHIILHO BBITIOJHEHHBIX 3aJaHUNA TECTa

Brimonnenue 3amanus 1, mpo-
Bepsiemoro BpyuHyro4.2. Ilpe-
nen  (ynkuuu. Berancnenue
IIPEJIENIOB.

Jomnyckarorcs Bce

B 3amanuu 5 3amad, kaxaas w3 KOTOPBIX OIEHUBACTCS B J[Ba Oasia:

206as1a BBICTABJISIETCS CTYIEHTY, €CIIH 3a/1a4a BbIoiHeHa B 00béMe oT 70 % 1o 100%;
1 Gayta BBICTABIISIETCS CTYJICHTY, €CJIM 33J1a4a BbITIoJIHEeHA B 00BEMe oT 40 % 1o 69%;
2 GaJuta BBICTaBJISIETCS] CTY/IEHTY, €CJIM 3aJlauya BhINOJIHEHa B 00béMe MeHee yeM 40%

Hrtorosoe TectupoBanue

Jonyckarorcs Bce

40 GayuToB 3a MpaBWJIbHBIC OTBETHI HA BCE 3aJ]aHUs TECTa

3arojlHeHUEe aHKEThI

Jomnyckarorcs Bce

3 Oaa

OtMmeTKa Mo Kypcy (GOpMHpPYETCsl HA OCHOBE UTOTOBOTO PEUTHUHIOBOr0O Oaiia, 1o pe3yJsibTaraM MPOXOXKACHHUS CTYI€HTOM JUCIH-
IUTMHBI B cOOTBETCTBUU co [1Ikanoil mepeBoja peUTHHIOBBIX OAJIJIOB B TPAAULIMOHHBIE OLIEHKHU:

PeriTuHroBBIN 0aI

TpaauuoHHas OLCHKA

40-100

3a4TeHo

0-39

He 3aureno
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6. Kpurepun u HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

Kypcogas pabota (mpoekT) He IpeycCMOTpeHa yIeOHBIM TUTAHOM.

7. IlpuMepHas TeMATHKA KOHTPOJILHOMPAOOThI

=]

/o

TeMbl

Bups! matpun. [lpumenenue matpun. /[efdcTBHs Hal MaTpULaMu

Onpenenurenu. [IpaBuna Berancienus onpenenurenci. [Ipumepst

OO6patHas marpunia. Paar matpuiisr

CucreMbl TUTEHHBIX ypaBHEeHU. MeToabl pemienuid. [Ipumepsl.

Onpenenenue Bekropa. JlelicTBUs Hajl BEKTOpaMH.

CKaJ'ISIpHOC IMPOU3BCACHNUEC BCKTOPOB. BCKTOpHOC IMPOU3BCACHUEC BCKTOPOB. CmMeniaHHoe
IMPOU3BCACHUC BCKTOPOB.

HpﬂMaﬂ Ha IIJIOCKOCTH. ypaBHCHI/Iﬂ HpHMOﬁ Ha IIJIOCKOCTH.

JIuauu BTOpOro nopsaka Ha miaockoctu. OKpyKHOCTh U 3iuunc. KaHoHnueckue ypaBHe-
HUsl OKPY’KHOCTHU U DJUIUIICA.

©O©| o [N (o] gl |WwN| -

[Tonstue Gynkuuu. Buasl 3aganus GyHKIMH.

[HEN
o

[Ipenen pynkuuu. Berauciaenue npenenos.

8. Bompocs! Kk 3auery

Bomnpocsl

Yucnosas matpuna. [leiicTBus Hag MaTpuiiaMu (ClI0’KeHHE, YMHOKEHUE Ha YHCII0, YMHO-
KEHHE CTPOKHU Ha cTos0el, YMHOXKEHHE MaTpUIlbl Ha MaTpully, TPAaHCIOHHPOBAHUE) U
YCJIOBHSI MX BBIIIOJIHEHMUSL.

Omnpenenurens MaTpull 2-0ro U 3-ero nopsakoB. OnpeaeauTeslb MaTPUILIbl N-0T0 MOPsAKa.
CaolicTBa onpeneauTene.

Martpuna oOpaTHas K 3aJaHHON. Y CJIOBUS CYIIIECTBOBAHMS, CIIOCOO OTHICKAHMS

Munop MaTpuiisl. bazucHblil MUHOP MaTpHIIbI, CIOCO0 €ro OTHICKAHMSL.

PaHr matpuiisl u cnoco® ero onpeaeaeHusl.

OO~ |W

Cuctema MTMHEHHBIX YpaBHEHUH ¢ n HEU3BECTHBIMU. MaTpuyHas (opmMa 3arucu CUCTEMBI.
[Ipumep. YcioBre COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPABHEHUN

OnpeneneHI/Ie peuiCeHus CUCTCMBI JIMHENHBIX ypaBHeHI/Iﬁ n Heu3BeCTHEIMH. COBMECTHEIC U
HECOBMCCTHBICCHCTCMBEI.

Kaxk HaiiTu penienne cucTeMpl ¢ TOMOIIBI0 MAaTPUIIBI 0OPATHOM K MaTPHIIE CHCTEMBI.

VYcnoBue CylmecTBOBaHMS E€AWHCTBEHHOI'O PEIICHMS CUCTEMBl JIMHEHHBIX YPABHEHUM.
®opmynsl Kpamepa it oteickanus penienus. [Ipumep.

10

OpHopoaHas cuctema JIMHEWHBIX ypaBHeHHMH. [Ipumep. Kakoe pemienne Ha3bpIBaeTCs TpH-
BUAJIbHBIM. [Ip1 KakoM yCIIOBUU OJJTHOPOJIHASI CUCTEMA UMEET HETPUBUAJIbHBIE PEIICHHSI

11

AHFOpI/ITM OTBICKAHHW PCIICHUA HpOHSBOHLHOﬁ CHCTEMBI JIMHEHHBIX ypaBHeHHﬁ. bazuc-
HBIC CBO60J1HBI€ HCHU3BCCTHBIC.

12

BeKTOpBI. KOHHI/IHeapHOCTB, KOMIIJIAHAPHOCTL BCKTOPOB.

13

JIuHeiiHble onepanyy HaJ BEKTOPAMHU: CI0KEHHUE BEKTOPOB, YMHOKEHHUE BEKTOpa HA YHC-
110. JInHeliHas KOMOMHAIINS BEKTOPOB.

14

JluneiHas 3aBUCHMOCTb BEKTOPOB. CBSA3b M€Ky KOJUIMHEAPHOCTHIO M JIMHEWHOHN 3aBH-
CUMOCTBIO IBYX BEKTOPOB,




15

JIuneiliHasg 3aBUCUMOCTb BEKTOpPOB. CBsI3b MEXAY KOMILJIAHAPHOCTHIO M JIMHEWHOMN 3aBH-
CHUMOCTBIO TPEX BEKTOPOB.

16 | baswuc, pa3noxeHne BEeKTopa 1o 6a3ucy, KOOpJAUHATHI BEKTOpa B 3aJaHHOM 0a3uce

17 | OpronopMupoBaHHbIN Oa3uc. JIMHeWHbIE omepamyy HajJ BEKTOpaMHU B KOOPJMHATHOU
dopme.

18 | JlexkaproBa cucTeMa KOOpIMHAT Ha IUIOCKOCTH U B mpocTpaHcTBe. KoopAanHATBI TOUKH U
BEKTOpA B JIEKAPTOBOM CUCTEME KOOPAUHAT.

19 | IIpoekuusi BeKTOpa Ha OCh U €€ cBoicTBa. CBsA3b KOOPAMHAT BEKTOpA U €ro MPOoeKIUil Ha
OCH JIEKAPTOBOW MPSIMOYTOJILHOM CUCTEMBI KOOPJIMHAT.

20 | CkansipHOE IIPOM3BEIEHUE BEKTOPOB M €r0 CBOWMCTBA. BhIparkeHHe CKalsipHOro mpou3Be-
JICHUsI Yepe3 KOOPAUHATHI BEKTOPOB.

21 | BelpakeHHe JJIMHBI BEKTOPA U YIJIa MKy BEKTOpaMH Yepe3 KOOPIMHATHI BEKTOPOB.

22 | BekTOopHOE NpOU3BEIEHUE BEKTOPOB M €r0 CBOWCTBA. BhIpaXkeHHe BEKTOPHOIO MpOU3Be-
JICHUsI Yepe3 KOOPAMHAThI BEKTOPOB. M crosib30BaHNE BEKTOPHOI'O IPOU3BEICHUSI.

23 | CmemaHHOE MPOU3BEJCHUE BEKTOPOB U €r0 IeOMETPUUYECKHH CMbICI. BrlpakeHue cme-
IIaHHOT'O IIPOM3BEJIEHUS Yepe3 KOOpAUHATHI BEKTOpoB. CBOICTBA CMEIIAaHHOIO MPOU3BE-
neHus. Vcrnosp30BaHHe CMEIIAHHOTO POU3BEICHHSL.

24 | BelpaxeHH€ yCIOBUH KOJUIMHEAPHOCTH, OPTOTOHATBHOCTH, KOMIJIAHAPHOCTH BEKTOPOB

25 | IlonsTHe 00 ypaBHEHMHM JIMHUM Ha MJIOCKOCTH, YPAaBHEHUM MOBEPXHOCTH U JIMHUU B IIPO-
CTPAHCTBE. YpaBHEHUE OKPYKHOCTH. Y paBHEHHE CEPBHI.

26 | BeiBox 0011ero ypaBHEHHS TIOCKOCTH.

27 | Paznuunble GOPMBI 3aIIMCH YPAaBHEHHS TNIOCKOCTH: 00IIIee; MPOXO el uepe3 3a1aHHyIo
TOUKY MEPIEHAUKYISIPHO 3aJJaHHOMY BEKTOPY; B OTpe3Kax; HopMmupoBaHHoe. Kakyto nH-
(dbopmanmio 0 MIOCKOCTH HECYT KOAPPHUIIMEHTHI 3TUX YPaBHECHHUI

28 | PaccTosiHUE OT TOYKH JI0 TUIOCKOCTH.

29 | Yroa Mexay IUIOCKOCTSIMH. YCJIOBUE MApaJUIEIbHOCTH U MEPIEHAUKYISIPHOCTH IIOCKO-
CTeM.

30 | YpaBHeHUs NpsSMON B NMPOCTPAHCTBE: KAaHOHWYECKHE;, MapaMeTpUYecKue; MpOXoJsiueit
yepes JABe 3a/laHHble Toukd. Kakyro nHdopmanmio o npsimMoil HecyT KO3 PUIMEHTHI STHUX
YpaBHEHUH.

31 | Yron Mexay npsMbIMH B TIPOCTPAHCTBE. Y CIIOBHE NApaIIeIbHOCTH U TIEPICHIUKYIISPHO-
CTH IPSIMBIX.

32 | Yron MexIy IpsMO# M IJIOCKOCTBIO. Y CIIOBHE MAPAJUIETLHOCTH U MEPIICHINKYISIPHOCTH
IIPSIMOM U INIOCKOCTH.

33 | YpaBHeHHEe TpsAMON Ha TUIOCKOCTH: O0IIee; ¢ yrIIOBBIM KO3()(UIIMEHTOM: MPOXOsieit
yepes 33JaHHYI0 TOUKY; IpoXoJisIiel uepes Be 3afaHHble Touku. Kakyro nnpopmarmio o
psIMON HEeCYT KO3 (GUIIMEHTH! ITUX YpaBHEHUI.

34 | Yroa Mexay NpsiMbIMHU Ha TUIOCKOCTH. Y CJIOBHE MapajIeIbHOCTH U NMEPIEHANKYISIPHOCTH
TPSIMBIX.

35 | JIuaum BTOpOTO MOpsinKa Ha TuIOCKOCTH. O0IIee ypaBHEHHE, OCHOBHBIE THITBI IWHUHA U UX
KaHOHMYECKHE YpaBHEHHUSI.

36 | Dmmrie, runepOosa, napadona. KaHoHndeckne ypaBHEHUs!, XapaKTEPUCTHKH, CBOMCTBA

37 | IloBepxHOCTH BTOpOro mopsaka. OCHOBHBIE THIIBI MOBEPXHOCTEH M MX KAaHOHHMYECKUE
YpaBHEHHSI.

38 | MccnenoBanue GopMbl MOBEPXHOCTH BTOPOTO MOPSAKA METOJIOM CEYCHHH.

39 | Yro rtakoe ¢yukmusa. [Ipumep. CrocoOwl 3amanus (yakmuu. OOIacTh oNpeaeieHUs
¢ynkuuu. Cnoxxknas pynkuus. [Ipumep.

40 | OcHOBHBIE dNIeMeHTapHbIe (YHKIMK U UX rpadukn. DnementapHas Gyakmwms. [Ipumep

41 | Ilpenen ¢pynkuuu. beckoHeuHo Manble U OeckOHEUHO Oonbline (PYHKIUHU, CBA3b MEXKITY
HUMH

42 | CoiicTBa 6€CKOHEUYHO MAIIBIX (DYHKIIHH.
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43

CoiictBa npenenoB GyHKIMA. 3aMevaTenbHbIe TPEeIbL.

44 | HenpepbiBHOCTH DyHKIMH B Touke. CBOMCTBA (DYHKIIHI, HEIPEPHIBHBIX B TOUKE.

45 | Teopema 0 HENIPEPHIBHOCTH HJIEMEHTAPHON (PYHKITHH.

46 | Mcronb30BaHUE MPU BBIYHCICHUU MPEICIIOB TEOPEMBI O HENIPEPHIBHOCTU AJIEMEHTAPHON
GbyHKIHU.

47 | CpoiicTBa (yHKIINH, HETPEPHIBHBIX HA 3aMKHYTOM HHTEpBaJIE.

48 | Touku pa3pbiBa QyHKIIMH U UX KIacCU(PUKAIHSL.

9. ®oH OLIEHOYHBIX CPEACTB Jisl MPOBeAeHHs] MPOMEKYTOUYHOH aTTe-
CTAIUM 00YYAIOIIUXCS M0 JUCHUIINHE
9.1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEICTB

Koa xourposupye-
Ne KonTposmpyembie pa3aeibl . POJHpY HaumeHoBanue
MOl KOMIIeTEeHIIUHN
n/n (TeMbl) TUCHUILIHHBI OLIEHOYHOI0 CPeJACTBA
(w1m ee yacTm)

1 3aganue 1, mpoBepsiemMoe
BpyuHy!0. TectupoBanue
N{onym) 1. OIIK-1 on-line (mpomexxyTo4Hbie

Jluneiinas anaredpa
TECTHI 1-5, mTOropoe Te-
CTUPOBAHUE)

2 3agaHue 2, mpoBepseMoe
BpyuHy!0. TectupoBanue
Mopy 2. OIlK-1 on-line (mpomexyTo4HbIe

BekTopHas aareépa
TECTHI 6-8, HITOTOBOE TE-
CTHUPOBAHUE)

3 3anmanue 3, mpoBepsiemMoe
BpyuHy!0. TectupoBanue
Monyrs 3. OIIK-1 on-line (mpomexyTouHbIit

AHaJIUTHYECKAs] TeOMeTpus
TeCT 9, UTOrOBOE TECTUPO-
BaHUe)

4 3amanue 4, mpoBepseMoe
BpyuHy!0. TectupoBanue
MopnyJs 4. BBez[szne B MaTeMAaTH- OTTK-1 on-line (ipomeskyTouHBbIi

YyecKuii aHaan3
tect 10, UTOrOBOE TECTH-
poBaHue)
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9.2. TunoBble KOHTPOJIbHBIE 3aJaHUS WM HHbIE MATepPHAJIbl, HEOOXOAUMbIE
ISl OLIeHKH 3HAHMH, yMeHMii, HABBIKOB U (WJIM) ONBITA JeSITeIbHOCTH, Xa-
PaKTepU3yHIHUX 3Tanbl GOPpMHUPOBAHNSA KOMIIETEHIIMI B IpoLecce 0CBOCHUA
00pa3oBaTeIbHOI MPOTrPAMMBI

9.2.1. KommJiekT 3a1aHuii,IpOBEePsieMbIX BPYUHYI0

PA3JIEJ Ne 1. JMHEMHAS AJITEBPA

3agaua 1
Howmep BapuanTa 3aauu onpenensercss ¢ HOMOIIbI0 TaOIHIIbI 10 MepBoil OykBe (haMUIUU CTY-
JICHTA.
Tabnuua. Beibop Homepa BapuanTa
BykBa A b B r i E,E | X3 )41 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M HIO | 04 I1 PY | CII | T, 4 o0 | X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Onpenenutbh COOCTBEHHbIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI Mat

HIbI TPCTHCTO IMMOPSJIKA.

sapranra Marpra wapranra Marpra
2 -1 0 4 -1 3
1 -1 2 0 11 1 4 0
1 -1 1] -1 1 1
3 -1 1] 8 -2 2
2 0 2 -1 12 -1 3 0
0 -1 2| 0 2 1
5 -1 -1 9 2 -2
3 0 4 -1 13 0 5 o]
0 -1 4 12 3
(2 0 -1] 3 0 0
4 1 1 -1 14 2 1 -1
-1 0 2] 2 -2 5
(2 1 0] ~1 -4 -2
5 1 20 15 -1 5 -2
-1 1 3] 1 0 9
4 10 ~1 0
6 1 40 16
-1 1 5 1
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(3 -2 2] 1 1 -1]
7 0 3 0 17 1 2 -1
0o 2 1] 0 -1 2]
(5 -2 2] (1 -1 —1]
8 0 0 18 4 0 -1
0 3 0 -1 4]
3 0 6 0 -1
9 2 17 -4 19 1 -5 1
2 -2 5 -1 0 2
7 -4 -2 -2 1 2
10 -2 5 =2 20 1 0 1
0 0 9 -1 1 3
3agaua 2
Howmep BapuaHTa 3a1a4u ONpeEIIIeTCs ¢ TIOMOIIBIO TAOJIMIIBI 110 TIEPBOM OYKBE UMEHH CTYICH-
Ta.
Tabnuna. Beibop HoMepa BapuaHTa
Byksa A b B r )| EE | X3 u K 1
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H, 1O | O, 4 I1 P,Y | C,II | T, ] Y O,0 | X, I
No Bap. 11 12 13 14 15 16 17 18 19 20

Jloka3aTh COBMECTHOCTh CUCTEMBI M PEHIUTh €€ TpeMs crnocobamu: o Gopmynam Kpamepa, me-
TosioM ['aycca u cpeacTBaMu MaTpUYHOTO UCUUCTICHUS.

Howmep o . Homep | Cucrema nuHeHHBIX ypaBHe-
Cucrema JIMHEHHBIX YpaBHCHHUU o
Bap. Bap. 1505071
4x, + 2x, X, +x, = -12, Xp— X, — 4%, +9x, =22,
1 X, + T7x, — 5%,+2x, = -9, 11 X, +2X, —4X, =3,
-2x, + 55X, — 6x,+3x, = -8. 2%, —3X, + X, +5%, = 3.
4x, — 3, + 2% - X, = 2, X, + X, —6X; —4X, =6,
2 X - 2% + 3 - 4x, = -2 12 2%, +3X, +9X, +5X, =6,
2+ X, — 4 o+ Tx, = 6. 3)(1 + 4X2 + 3X3 — 2X4 =12.
X, — 2X, + X, +2 x, = 1 — X — 9%, —4x; = -8,
3 X, — 2%, + X5 - 2X, = =3, 13 2X, + 77X, +3X%; + X, =6,
X, - 2X, + X + 6x, = 5. 3X, +5X, + 2%, + 2%, = 4.
X, — 2X, + X3 - X, = 1, X, + X, +3X%, — 2%, =1,
4 X, + 2X, — X3 + X, = 3 14 2X, +2X, +4X; — X, = 2,
X, — 6x, + 3 - 3, = -L 4x, +4x, +10x, —5%, = 4.
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Howmep . . Homep | Cucrema TuHENHBIX ypaBHeE-
Cucrema JIMHEHMHBIX YpaBHCHHUU o
Bap. Bap. HUN
X+ X, - X + 2% = 3 X — 2%, + X, =3,
5 X + X - X - 2 = -1 15 3X, — X, —2%; =1,
X+ X - X + 6x, = T 2X + X, —2%X; — X, =4.
2X, + X, — X, = 2 X, + 71X, —2X; +3X, =3,
6 2X, — X, + X, = 2 16 3X, +5X, + X; —2X, =5,
2X, + X, + X = 4 —2X, + 5%, =5X; + X, =—4.
8x, 6X, 4x, + 2x, = 16, —2X, + X, =3%X; + X, =4,
7 8x, — 6x, 4x, - 2x, = 8§, 17 4X, +7TX, —2X; — 2X, = -6,
12x, - 9x, + 6x, + x, = 20 2X, +8x, —5x, —x, = -10.
2X, + X + X, = 5 X, —2X, +4X, +3X, =9,
8 2x, + X, - X, = 3 18 2%, + 3%, + X3 + 2%, =4,
4, — 2%, + X + 3x, = T. 4%, — X, +5%; + X, =6.
2X, — X, + X, + %X, = 3 X+ X, + 2%, +2X, =-1,
9 2X, — X, + 2% - X, = 2 19 2X, — X, + 2%, — X, =4,
6x, - 3x, + 4x, - 3, = -1 4%, + X, +6X, +5x, =—6.
X, — 2X, + X, + X, = 1 2%, + X, +3%X; + X, =11,
10 X, — 2X, X, — X, = -1 20 2%, +3X, + X; — X, =1,
L - 2X%, X, + b5x, = b. 3%, +2X, + X3 + 2X, =5.
3anava 3
Howmep BapuanTta 3amaum ornpenesisieTcsi ¢ MOMOIIBI0 TaOIUIbI 110 NepBOi OYKBE OTHECTBA CTY-
J€HTA.
Tabnuna. Betbop HoMepa BapuaHTa
Byksa A b B r | E,E | X3 u K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 10 | 0,4 I1 P,YU | C, I | T, 110 VY D,0 | X, IO
Ne Bap. 11 12 13 14 15 16 17 18 19 20
I/ICCJ'ICI[OBaTb Y HalTH 06mee PEIICHUC CUCTCMBI JIMHENHBIX OOHOPOJAHBIX ypaBHeHHfI.
Howmep . . Howmep . .
Cucrema JIMHEHHBIX YpaBHCHHUU CucrteMa TUHEHHBIX YpaBHCHUU
Bap. Bap.
3X, +3X, + 5%, — 2X, =0, X1_X2_4X3+9X4201
1 2X, + 2X, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2X, +2X, + 4%, = X, =0. 2X%, —3X, + X, + 5%, =0.
X, —3X, + X, +17x, =0, X, —3X, —4%X; + X, =0,
2 8x, —6X, — X, —5X%, =0, 12 5% —8x, —2X; + X, =0,
4x, —2X, +3X, + 7X, =0. — 2%, — X, —10x, =5x%, =0.
X, +4x, —3X, + 6%, =0, 7%, +5%X, =3%; + X, =0,
3 2X, + 95X, + X, — 2X, =0, 13 3X, +2X, —3%X; +2X, =0,
X, + 7%, —10x, + 20x, =0. X, + X, +3X; —3x, =0.
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Howmep . . Howmep N .
Bap Cucrema JIMHEHMHBIX YpaBHCHHUU Bap Cucrema TUHEHHBIX YpPaBHCHUU
2X, — X, +3X, = 71X, =0, 2%, +2X, +8X%, —3%, =0,
4 6x, — 3%, + X, —4x, =0, 14 3x, +3x%, +5%; —2x, =0,
4x, —2X, +14x, —31x, =0. 2X, +2X, + 4%, — X, = 0.
2X, + 5%, + X, + 3%, =0, X, + X, —3X; +2X, =0,
5 4x, +6X, + 3x, +5x%, =0, 15 2%, —3X, + X3 — X, =0,
4x, +14x, + X, + 7%, =0. 4x, —X, —5X; +3%, =0.
3X, +2X, +2X; +2X, =0, X, +3X, —X; +2X, =0,
6 2X, +3X, + 2%, + 5%, =0, 16 2X, +5X, —8%; —5x%, =0,
9%, + X, + 4%, —5x, =0. X, +4X, +5%; + X, =0.
9x, —3x, +5X, + 6x, =0, 3X, —2X, —5%X; +4x, =0,
7 6X, —2X, +3%; + X, =0, 17 6x, —4x, +4x,+3X, =0,
9x, + X, + 4x, —5x%, =0. 9x, —6X, +3%; + 2%, =0.
2X, + X, + 7%, + 3%, =0, 5X, —5X, +10%, - X, =0,
8 4%, + 2X, + 3%, + 2X, =0, 18 5% + X, + 7%+ X, =0,
4%, + 2X, + X, + 2%, =0. X, +7X, +4X;, +3%, =0.
3X, + 2X, +5X, +4x, =0, 7%, +5X, +3%; +6X, =0,
9 2%, +3X, + 6X, + 8%, =0, 19 2%, — X, — X3 +4X, =0,
X, —6X, —9x, —20x, =0. X, +8X, +6Xx;, —6X%, =0.
3X, — 2X, + X; —4x, =0, 4%, — X, + X, + X, =0,
10 2%, —3X, — 2%, + X, =0, 20 3%, +2X, —2X;+ X, =0,
4%, — X, + 4%, —9x, =0. 9x, +6X, + X; +3x, =0.

PA3JIEJI Ne 2. BEKTOPHAS AJITEBPA

3anauva |
Howmep BapuanTta 3amaun onpenensercs ¢ MOMOIbIO TaOJIUIbl 0 nepBoi OykBe (aMUINH CTY-
JIEHTA.
Tabnuna. Beibop HoMepa BapuaHTa
Byksa A b B r )| E.E | XK, 3 u K 1
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,10O | 0,4 I1 P4 | C,III | T,1J v O,0 | X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20

CocTaBuTh ypaBHEHHUE IIJIOCKOCTU P, mpoxondieil dyepe3 TOUKy A NEepHeHIUuKYISIPHO BEKTOPY

—

BC . Hanmucats ee 06]]_[66 YpaBHCHHE, a TAKKC HOPMAJIIbHOC YPABHCHHUC IIJIOCKOCTU U YPABHCHUC
IJIOCKOCTH B OTPE3Kax. CocraBuTh YPaBHCHUC IIJIOCKOCTU Pl’ npoxouﬂmeﬁ qCpe3 TOYKU A, B, C.

Haiitu yron mexny miockoctssmu P u P, . Haittu paccrosaue ot Touku Do miockoctu P.

Homep | Koopaunatel Toukn | Koopaunatel Toukn | Koopaunatel Toukn | KoopanHatel TOukn
Bap. A B C D
1 (2;5; 3) (1;3;5) (0;-3;7) (3:2;3)
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2 (-2, 3; 5) (1;-3; 4) (7, 8;-1) (-1;2;-1)
3 (1;1;2) (2;3;-1) (2;-2; 4) (-1,2;2)
4 (1;3;5) (0; 2; 0) (5:7,9) (0; 4, 8)
5 (3;-5; 2) (4,5; 1) (-3;0;-4) (-4, 5; -6)
6 (4,5; 2) (3;0; 1) (-1, 4, 2) (57, 8)
7 (5,1, 0) (7,0; 1) (2;1;4) (5 5; 3)
8 (4;2;-1) (3;0; 4) (0; 0; 4) (5;-1;-3)
9 (4;-3;-2) (2;2;3) (-1;-2;3) (2;-2;-3)
10 (3;1,1) (1,4, 1) (1,1, 7) (3:4;-1)
11 (1;2;3) (-1, 3; 6) (-2;4;2) (0; 5; 4)
12 (0;-1;2) (-1, -1, 6) (-2, 0; 2) (0;1; 4)
13 (2,3, 2) (1; 3, 6) (0; 4;2) (2, 5; 4)
14 (1;0;2) (-2; 0; 6) (-3;1;2) (-1, 2; 4)
15 (2,0, 3) (1,0;7) (0; 1;3) (2;2;4)
16 (0; 2; -1) (-1,2;3) (-2;3;-1) (0; 4; 1)
17 (2;2;3) (-1;2;0) (0;3; 3) (2; 4, -5)
18 (-2;-2;3) (1;2;5) (0; 1; 0) (2;6; 4)
19 (-2;1;3) (-1, 1;3) (2,0;2) (2,0;4)
20 (-1,2;0) (-2; 2; 4) (-3;3;0) (-1, 4;2)
3amaua 2
HOMep BapuaHTa 3aa4u OIPEACIIACTCA C IIOMOLIBIO Ta6J’II/II_U>I 10 HepBOﬁ 6y1(Be HMCHU CTYIACH-
o Tabnuua. Beibop Homepa BapuaHTa
Byksa A b B r I [EE[XK3] H K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO|O0d ]| n [PU|lcli|TI| V [®3 ] X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[psimast | 3amana B mpocTpaHCTBE OOIMMH ypaBHeHHsAMH. Hanucars €€ kaHOHMYeCKoe U mapa-
MeTprudeckoe ypaBHeHHs. COCTaBUTh ypaBHEHHE MpsiMoil |, mpoxoasiueii yepe3 Touky M ma-

paJUIeNFHO MPSAMO |, 1 BBIYMCINTD paccTosiHME MeXAy HUMH. Haiitm mpoekimro Touku M Ha
npsimyto | 1 Touky nepeceuenus npsmoii | u miockoctu P.

Howmep OO1e ypaBHEHHS Koopaunats! OO11ee ypaBHEHHE
Bap. psiMoii | TOYKH M IUIOCKOCTH P
-3y +2z-5=0,
1 {)Z(X+)5/;—;Z+2=O. (1; 2;3) 2X_3y+42_6:0
2 {2"“’”_2:0’ @: 1; -1) X—Ty+42-1=0

2X—y —3z+6=0.
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X+y+z+7=0.

3 {>2<X—_331_22+23+:602_ > 0;2;-1) X—2y+3z—-4=0
4 {zitizlii_al:o?’ (2,0;-1) X+y+2+4=0

° {)2(:_5;;_2;::28 (2;0;-3) 7x+y-4z-5=0
6 {i:;;fé:;fo 0;-1;1) 2x—7y+3z2+5=0
7 {ii i le (0; 3; 1) X+6y—32+8=0
8 {Zi z:zi_;::o?’ (-1;0; 3) X—2y+5z-6=0
9 {>2<X_+333,y_+2§::;8 (-1, 1, 0) X+2y—-2+5=0

10 {Z:f§i2;5220 (2,1, 1) 5X—y—z+1=0

11 {5;5?/:2;:;;8 (-1; 2; -3) AX+y+3z+1=0
12 {Zi+y5_y 3_2 2+21+:102_ > (2,0;3) 2x—-5y-2z-6=0
13 {2;—3;3/_521222 (3;2;-1) 3x—y-2z+1=0
14 {;;—yy_fi oo ©0;-2; 1) AX—6y+7+1=0
15 {ii_zz,:z :(2;2’_ (-1; 2; -1) 6Xx—-3y+z-2=0
16 {ii_siy:zz_z ;:6; © 0; 1; -3) X+5y+2z+3=0
17 {?ilgiliiiig (1;-1;1) 2x+7y—2-3=0
18 PR AR (:3:3; 1) 3x+5y—22+3=0
19 {:x_+y6+yz_tsi:2': o. -1,1,3) 2x—4y+7-2=0
20 {2X_2y_22_420’ (0;1;-1) 6x+7y—62+1=0

PA3JIEJI Ne 3. AHAJIMTUYECKASA TEOMETPUSA

3agauya 1
Howmep BapuaHTa 3a/1a4ul ONpenesseTCsl ¢ MOMOIIBI0 TaOJHUIIBI IO TIEPBOM OYKBE OTYECTBA CTY-
JICHTA.
Tabnuna. Bertbop HoMepa BapuaHTa
Byksa A b B r )| E.E | XK,3 u K 1
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H, 1O | O, 4 IT P,Y | C, I | T, ] v D,0 | X, 1
No Bap. 11 12 13 14 15 16 17 18 19 20

Janbl koopauHaThl BepminH TpeyroiabHuka ABC. CoCcTaBUTh ypaBHEHHUSI CTOPOH TPEYTOJbHUKA.
CocTaBUTh ypaBHEHHs MEIUaHbI, BBICOTBI M OMCCEKTPUCHI yria 4, HailTh ux JunHbl. COCTaBUTh
YpaBHEHUS MPSMBIX, MPOXOIAIINX YEPE3 BEPIIMHBI TPEYTOJIbHUKA U MAapaJUIEIbHBIX €r0 CTOpO-

HaM.
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Howmep Koopaunatst Koopaunatst Koopaunatst
Bap. TOYKH A TOYKH B Touku C
1 12 (3;4) (-1;,2)
2 (4;2) (-3;6) (2;3)
3 (-3;1) (-2;4) (1;3)
4 (2;3) (-5:3) (-1;0)
5 (0;4) (-5; -1) (2;2)
6 (-1,2) 3 -2) (1;4)
7 (3;4) (2;1) (-2;-3)
8 (-4;1) (0;5) (4;2)
9 (5,0 (2;2) (-2;3)
10 (-3;2) (-1;5) (3:2)
11 (13) (-2;4) (-3;1)
12 (-2;3) (-5; -2) (1;2)
13 (-5; -1) (2;2) (0; 4)
14 (0; 5) (1;2) 3;-2)
15 (1;4) 3;-2) (-5; 4)
16 (32 (-1;5) (-3;-3)
17 (-2;-1) (3;4) (-1, 2)
18 (4;2) (6; -3) (2;3)
19 ©;2) (1;5) (-2;-2)
20 (2;3) (4;5) (1,2
3anayva 2
Howmep BapuaHTa 3a7aun onpeaensercss ¢ MOMOIIbI0 TabIUIbl 10 MepBoil OyKBe paMMINU CTY-
JICHTA.
Tabnuna. Berbop HoMepa BapuaHTa
Byksa A b B r )| E.E | XK,3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M H,10 | O, 4 IT P,YU | C I | T, 10 Y O,0 | X, [0
Ne Bap. 11 12 13 14 15 16 17 18 19 20
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ITo xoopaunaram BepiuH nupamuasl ABCD cpencTBaMu BEKTOPHOU anreOpbl HAUTH:
1) nuunet pedep AB u AC,
2) yron mexay peopamu AB u AC;
3) mnomanas rpanu ABC,

4) MPOEKIINIO BEKTOpa AB 1aAC;
5) 06beM UpaMuIbI.

Homep | Koopmumats: Touxu | Koopauuatsl Toukn | KoopauHats Touks | KoOpaMHATHI
Bap. A B C TouxuD
1 (1,2;3) (-1, 3; 6) (-2, 4,2) (0;5; 4)
2 (-1, 2;0) (-2, 2, 4) (-3;3,0) (-1, 4,2
3 (2,2, 3) (-1;2;0) (0; 3; 3) (2; 4, -5)
4 0;-1,2) (-1, -1, 6) (-2,0;2) 0;1;4)
5 (3;0; 2) (2;0; 6) 1;1;2) (3;2; 4)
6 0;2;-1) (-1,2;3) (-2;3;-1) 0,4, 1)
7 (2,3;2) (1; 3:6) (0,4, 2) (2, 5; 4)
8 (1,0;2) (-2; 0; 6) (-3:1,2) (-1,2;4)
9 (2,0;3) (1,0, 7) (0;1;3) (2,2, 4)
10 (-2, 1, 3) (-1, 1,3) (2,0;2) (2, 0; 4)
11 (2; 4; -6) (1;3:5) (0;-3; 8) (3;2;3)
12 (-2;3;5) (1,-3;4) (7,8, -1) (-1, 2;-1)
13 (1;3;5) (0; 2; 0) (5;7;9) (0; 4; 8)
14 (3;-5;2) (4,5, 1) (-3, 0; -4) (-4, 5; -6)
15 (4,5;2) (3;0;1) (-1, 4,2) (5,7, 8)
16 (5,1, 0) (7,0, 1) (2,1, 4) (5, 5; 3)
17 (4,2;-1) (3;0;3) (8, 0; 4) (5,-1;-2)
18 (4;-3;-2) (2,2;3) (-1;-2; 3) (2;-2;-3)
19 (311 (1,41 L 17 (3; -4, -1)
20 (2,2;0) (-2, 3;-2) (2;-3;3) (1, 5;5)

PA3JEJI Ne 4. BBEJEHUE B MATEMATUYECKHWI AHAJIN3

3amaua 1
Howmep BapuanTa 3a1aum onpenensercs ¢ MOMOIIbI0 TaOiIHIIbl O MepBoi OyKBe UMEHU CTYJIEH-
Ta.
Tabnuua. Beibop Homepa BapuanTa
bykBa A b B r )| E,E | X3 41 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H, 10 | 0,4 I1 P4 | C,II | T, Y o,0 | X, [0
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‘ Ne Bap. ‘

11

| 12 | 13 | 14 [ 15 | 16 | 17 | 18 | 19 |

20

[Toctpouts rpaduku GyHKIUH.

Ne DOyHKIUU
1 y=-3x"+10x—3,y=In(—x)+1,y=c0s05x -1,y = X* +|X.
2 y=-2x"+5x-1,y=In(x-2),y =cos2x+2,y = X-|x—1|.
3 y=—4x"+17x-4,y=In(x+2),y =sin2x+1,y = x* —|X.
4 y=-5x*+26x-5,y=In3x+2,y =sin2x-2,y = x-|X.
5 y=2x"+3x—2,y=In(2-2x), y=—cos2x, y = x-|x+1.
6 y=3x"+8x—-3,y=In2x+3,y=—sin2x, y = x+2x/ +1.
: X X
7 y =4x +15x—4,y:Inx+3,y=cosE+1,y:—2.
8 y =5%2 +24x—5,y =In(=3x)+1, y=sin05x -2,y =e'.
9 y=-2x"+3x+2,y=In(x—4),y=sin05x+1,y=In[x.
10 y:—3x2+8x+3,y=In(—x)+2,y:cosg—z,y:sin\x\.
11 y=6x2—5x+1,y:—lnx+2,y:—sing,y=e“2,
12 y:—b8+7x—&y:>4nx+Ly=—uBg,y:mV—ﬂ
2 . T 2
13 y = —2X +11x—5,y:—ln(x—1),y=sm(2x—z),y:\x - X
) . T 1
14 y=3X"-7x+2,y=2Inx+2,y==sin(x+=),y = .
3 x+2|
15 y=—3x2+13x—4,y:—lnx—2,y:—cos(x—%),y:x\x\+4.
16 y=—3x2+13x—4,y:—lnx—2,y=_X+2,y=x\x\+4.
2X—2
2 _x . VA 1
17 y=3x"-7x+2,y=—"+2,y=-sin(x+—=),y= :
3 x+2
18 y=—2x2+11x—5,y:3X_4,y=—e“2,y:—ln(x—1).
X+2
X 3x+3
19 =-2X*+7X—-3,y=C0S—,Vy = Ly =Inx-1.
y y 2 y X+1 y ‘ ”
20 y:6x2—5x+1,y:—sing,y:—ex+1,y:e”z.

3agaya 2
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Homep BapuaHTa 3amaun onpenensiercs ¢ NOMOIIbI0 TabauIlbl MO MepBoOil OyKBe OTUECTBA CTY-

JICHTA.
Tabmuia. Beibop Homepa BapraHTa
bykBa A b B r pil| E E X, 3 4 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H, 1O | O, 4 IT P, | C,II | T,IIJ v ®,0 | X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20
3aHI/IC3,TL ABHCHUS KPUBLIX B MOJIAPHBIX KOOPAWHATAX U ITOCTPOUTH UX.
Howmep —
b, F(x,y)=0
1 y =-5X, X2 +y? =~/3, x? + y2 = —20x, X? + y* = 15y.
2 2 2 2 16 2 2
2 X=-4y,x"+y° =200,X"+Yy :?x,x +y° =-14y.
3 X=2y,x>+y*=169,x* +y* =-12x, x> +y*> =0 8y.
4 X—y=8,x2+y? =121, x* +y* =-14x, x> +y> =08V.
5 x+y:1,x2+y2:125,x2+y2:2,x2+y2:12y.
6 X=35,x*+y? =100, x* +y*> =-9x, x> + y* =10y.
7 X=m,xX*+y>=16,x* +y* =3y, x> + y* =3y.
8 x:%,x2+y2=81,x2+y2:12x,x2+y2:—1Oy.
9 x=%,x2+y2:64,x2+y2:—8x,x2+y2=0,4y.
10 y=-3,X>+y? =49, x* +y> =-5x, x> +y> =6Y.
11 X==-3,x*+y?=36,x"+y? =5x,x>+y>=-6Yy.
12 y=%,x2+y2:25,x2+y2:—4x,x2+y2:5y.
13 X==1x>+y?>=9,x*+y?=3x, x> +y? =—4y.
14 y=05x*+y* =12, x> +y> =x, x> +y* =-V.
15 Xx=05,x2+y? =3, x> +y2 =—x, x> + y2 =12y,
16 X=1x*+y? =3, x> +y? =4x,x> +y* =5y.
17 y=3,X*+y> =4, x> +y? =4x,x> +y* =5y.
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Howmep —
Bap. F(xy)=0
18 X=3,x*+y>=5x*+y*=6x,x*+y*=7y.
19 y=5x"+y*=6,x>+y>=7x,x* +y* =8y.
20 X=5x*+y*=7,x*+y*=8x,x* +y*=9y.
3amaua 3
Howmep BapuanTa 3aaum onpenensercss ¢ HOMOIIbI0 TaOIHIIbI 10 NepBoil OykBe (haMuiIuu CTy-
JICHTA.
Tabnuua. Berbop Homepa BapuanTa
Byksa A b B r )| E.E | X3 u K 1
No Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIO| 08| I PY |Ccll | T[] V | &2 ]| X1
No Bap. 11 12 13 14 15 16 17 18 19 20

Boraucnuts npeaenst pyHKIMA, HE MONB3YICh cpeAcTBaMu TudHepeHIINaTbHOTO HCUNCICHUS.

No [Ipenenbr
_ _ 3 H
D " 5x* —11x+2 ) Iim(1 X)(1+x ); 3) lim sin (x+10);
. 2 J7T+x-3 o= Bx®_8 10 [y2 36 _8
4x-1
4)Hm(£ii) : 5) limx(In(x = 10) — Inx).
X—>o0 X+3 X—>00
2_ _y?
. Iim4x 9x+2;2) Iim\/l X +5x;3) lim tg(x+5);
) x—2 2X_2 X—>00 3/1_X3 x—-5 /6+X_
. (5x+3)"" 9+x
4) lim ; 5) limxIn——.
e\ OX =2 o 84X
2 _ 3 _ _ 3 _
D lim 3x° +11x 4; 2) Iim\/l X —8X - 3) lim tg(x—5) :
. o4 84 x —2 o 3X+2 052 —x—1
_ (3x+5) . X—3
4) lim ; 5) limxIn——.
==\ 3X+1 e X+3
1 lim 3x* +8x-3 3 2 lim Y1-x* - x° . 3) lim sm(x 4) .
4 >3 3-Jg—x '+ 9x+5 4 yx—3-1'

. 4x+1*” . X+5
4) lim ; 5) limxIn——.
X—>00 X_2 X—>0 X_6
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Ne IIpeneinsr
2 _ 3/1 _ 3 6 3 2
1) Iim3X * OX 2;2) li Nizx 4+ XD +2X ; 3) Iim—x_ erx ;
o2 2_ J6+x oo (x+1) =0 sin? 3x
5 2x2+1
. (Bx+6) x . X+7
4) lim ; 5) limxIn——.
o\ Bx—1 e X —8
2 _ 2 4 .
D i 3X° + 2X 1; 2 i 2X° +4/X 3; 3 IimarCS|2n(x+2)_
6 1 J5 4 x—2 e 3y6 8 0 x4+ 2X
5 Iim(3x+§)“; 5) limx(In(x =6 ) —Inx).
2 . 2 3/y3 ; 2
D Iim2x +5x 3’ Iimx/x +1+3/x +1;3) Iimsm(3x +X) .
, >3 [12 + X — x> X x>0 1—C0s2X
2 x?
atiml XL - 5y limx@In(x +3) - Inx).
X—0 2X 4 X—>00
a1 H
3x* —13x+4 . sin(1-2x)
lim ;2 I 05) ¥ ;3) lim————"=7;
. D 2 ax 2 mos) )H; 4x% —1
_(2x+3\"
4) lim 1 ; 5) limx(In(x+6)—1Inx).
X—00 X_ X—00
. 3x* —-10x+3 . tgx+sinx
1) lim 2)I (05) ¢+ 3) lim X
9 s rx 0 X' 1a’ —a
2x+3
2) |im(L3j : 5) limx(In(x—5) - Inx).
X—>0 X+5 X—>0
xidx
3 —TX+2 . sm(l X).
1) lim ; 2) lim271; 3) lim ;
) va 5 / ) X—>o0 ) \/_ 1
10 5x%-6
. [(X°+3 .
4) Ilm( - 4j ; 5) limx(In(x +5)—1Inx).
X—»00 X — X—00
. Iim3x2—4x+1 2 lim UxP+1+x. 3 lim Jsinx
y ol J8rx—3 " Toor Jxia2 0 Jx+1-1"
2 -x2-2
alim 2216 limx(In(x+5)— Inx).
X—>00 2X 3 X—0
1 i o 2x'+9x-5 2 lim 3x 3 lim S Jx —x ;
12 P10+ x5’ H"\/x +2 +X — g X
2
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[Ipenensr

(3 -1t
4) lim 3 2 ; 5) limx(In(x—4)—Inx).
X—00 X —_ X—>00
. 3x*-16x+5 2X tglx—+/x
1) lim :2) lim »3) lim :
13 o 2 Jx-1 ' )H“”\/x P14 43X 447 P sinsx
2 1-x2
2) Iim(XZHD - 5) limx(In(x +4)— Inx).
X—>00 X + X—>»00
2 . 2 2
D Iim2x +9X 3; )IimXJ”/X +6 39 lim g(2x +x) :
14 =8 12+ X — oo 3x+1 20 Jx? +1-sinx
5x
1 Iim(%) 5 limx(In(x - 2) = Inx).
X—>00 X_ X—>00
2 H 2 _
1)| 2x +3x-2  9) Iim\/x +4+x;3) Iimsm(x : X).
15 —-2 2 / X—>00 W-FX x—0 th X
x-3
2) Iim(z 2X6j : 5) limx(In(x+ 2) - Inx).
X—00 X+ X—o0
1 lim 2X2 + X — 1 2 lim \/4x2+1+x_3) Iimtg(x2+x)_
16 1\/— / X—>00 /X2_5 ’ X—0 X.sin3x ’
2x+5
2) Iim(s 3 2) . 5) limx(Inx —In(x ~6)).
X—>00 X
. 2X° —11x+5 Vx® +1-4x° : sin®x
1) lim 2) lim ;3) lIm——;
17 s /5 —\x = 3x° +8 =0 x?+1-1
2x+1
4 lim (gx ;) - 5) limx(Inx —In(x + 6 ).
X
2
3 IIm2x —9x+4 I.m3\/x3+1+x 3 lim—2 9 2 .
18 o4 JBx 442 T T o X3 0 fx241-1"
4x
5 Iim(ZXJrij : 5) limx(Inx ~In(x +6)).
X—»00 X_
) lim 2X2 —TX+3. 2 li \/ - X : 3 lim _sin7x
19 x—3 \/Eg;g _ :3 ! xgaw l)(Z + zl x—»O'? /)( 4 zl

X—00

2 Iim(SXJr;) 5 limx(Inx—In(x+5)).

X_
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Ne IIpeneinsr

2 J—
2x —-5X+2 2)Iimf\/x-JrZ x;3)Ii _ tgbx

P60 a4 tMe-Jx+36

(5 +2\"
4) lim ; 5) limx(Inx —In(x—4)).
ox-1 X

20

3agaua 4
Howmep BapuaHnTa 3aj1a4um ONpeAeIsaeTCcs ¢ MOMOIIBIO TaOJHUIIBI 110 TIEPBOM OyKBE MMEHHU CTYICH-

Ta.
Tabmuia. Beioop Homepa BapraHTa

BykBa A b B r i E,E | X3 )41 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBsa M |HIO| 0,4 11 PY |CII | T,O| V ®,0 | X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccnenoBaTh Ha HEMPEPHIBHOCTH (PYHKIIMHU, HAUTH TOYKH pa3pbiBa M ONpeAenuTh ux Tuil. [lo-
CTPOUTH CXeMaTU4YecKre rpapuKu QyHKIUI.

Ne OyHKIMU
2 .
2 X_4 X, —00 < X< -2,
1 1) YZM; 2) y=u; 3) y=1-x+2,0<x<0;
-2 X—4
3X, 0< X<oo.
2X+5, —0<x<0:;
— x+0,8 : '
2 1) Y—M,Z) y=u;3)y: 2x+3,0<x<2;
Xx—9 x+0,8
7, 2<X <00,
2 2x+5 X AL e <x<0
- X+
3 1)Y=£—ZliigﬁDY=————;$y: Xx+1, O<x<2;
X—4 2X+5
—X?, —w<X<-2;
o gy XrTxe K eo
y= ;2 Y 3) y=1:4X+4,-2<x<0;
X+1 FEN
5, O< X<
, X+6] —X*+2,—0< X<
— X +
S Dy=£—lgi§;ay=———ﬁ3)%:3X+Z -1<x<0;
X—3 X+6
2 x+3 —X*, —<x<0;
— X +
6 1)y=£—j§i£g;ﬁy=———ﬁ3)w:2x+L0<x£L
X—2 +3
3, 1< X <oo.
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-3x+1, —0 < x<0;

y= 1 3) y=4x?+1, 0<x<1;
X

2X, 1< X <oo.

2X+2, —w< X< -1;
1 3) y=4x?-1, -1<x<1;
3, 1< X <.

4x+1, —0<x<0;
1 3) y=4(x+1)?,0<x<1;
4, 1<Xx<oo,

10

X*+1, —o0< x<0;
7 3) Y=1X, O0<x<1;
X+1 1<Xx<oo.

11

O0<x<2;
5, 2 < X< o0,

—X*4+2,—-0<x<0;

12

— 3 3) Y=1X, 0<x<3;
2X+1, 3<Xx<00

—0<X<0;

13

1-x2,
——;3) y=9X-1 1<x<4
X+1 4<x<oo0.

—o< X<l

14

3X+5,
1;3) y=1(x-5),0<x<5;
1 5<X<oo0.

—0<X<L0;

15

NG —10x+16

Dy=

2X+1,
(x—ﬂﬂO<x£L

2, 1< X< o0.

\X 3\
, 13) y=

—00< X<0;

16

X* +5X+6

1) V=
)y +2

‘x Vr‘ 4X +5, —0<X<0;
;2) Yy=——=;3) Y=15, 0<x<2;
=3 X+1 2<Xx<oo.
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Ne OyHKIMU
2 Ax 11 4x -1, -0 < X <0;
17 1)y:w;2)yzw;3)y: x2 -1 0<x<1
X+ 2 4x+1
0, 1< X< oo,
) ‘5 1‘ 2X+3, —OO<X<O;
X°—4Xx-5 X — )
18 H)y=———:2)y= :3) y=<(x-3),0<x<1
)Y X+1 )Y 5x -1 )Y ( )
4, 1<x<oo.
, Sx 1 1 2X+2, —0<x<-1;
— X
19 yy= X815 BXHL e 1 C1ex<t
X—3 6x+1
4 1<Xx<oo,
, %+ 3 0, —0<X<0;
X+
20 o X H8x+15. o X3 o 0<x<3
X+5 2X+3
5x+1, 3<Xx<o0.

Kpurepuu onenkmn:

- OIleHKa «50aJlJIoBY» BBICTABJISETCS CTYACHTY, €Clid B OJaHKE BBITIOJHEHHUS 3a-
JTaHUs U TIPaBUIIBLHO BBITIOJIHEHO OoJiee 90% 3amanuii B OJ1aHKE OTBETOB;

- oIleHKa «40aia» BBICTABISIETCS CTYJEHTY, €CJIU B OJIaHKE BBIMOJTHEHUS 3a]1a-
HUS ¥ IPABUJILHO BBIMIOJIHEHO OT 75% 10 90% 3ananuii B 0J1aHKE OTBETOB;

- OlEeHKa «3 Oamiay,eciii MPaBWIbHO BBIMOJHEHO OT 60% no 75% 3amanuii B
OJIaHKE OTBETOB;

- OlIEHKa «2 0asiay, €CiM MPaBWIbHO BHITIONHEHO OT 45% no 60% 3amanuii B
OJIaHKE OTBETOB;

- oueHka «1 Gamm, ecnu mpaBWIbHO BbINOJIHEHO OT 30% o 45% 3ananuii B
0JIaHKE OTBETOB

- oneHka «0», ecnu BeItoJiHeHO MeHee 30% 3amannii B OJ1aHKE OTBETOB.

9.2.2. TunoBbie BONPOCHI U3 DAHKA TECTOBBIX 3aJaHUM JJI5 MPOMEKYTOYU-
HOTO U UTOTOBOI'0 TECTHPOBAHUS

3aganune Nel
Kakoe 3 HIDKeCTeIVIOIIX BLPA:KeHHIT ABTIAeTC OTpeeHTeneM MAaTPHITBI A
(@, a;;)

..\”21 (-1’22 J

Bri6epuTe o1lUMH U3 5 BapUaHTOB OTBETA:
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15 + ooy

(9105 + a1y

(15 — Aoy

A1y + Ay sy

(1o — Aoy

+
3aganue Ne2
BEMHCTHTE OTIpeTeTHTeTh MATPHLII
(2 -3 1)
M=3 -6 35
5 -4 2
LY A
BriOepute oauH U3 5 BApUAHTOB OTBETA!
i -17
-23
+
i 32
i 6
-25

3aganmne Ne3
Kakune n3 nepeynciaeHHbIX CBOMCTB ONMPEACIUTENS CIIPaBEIJIUBbI?
BribepuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:

€CII B ONPEAECIUTENE €CTh CTPOUYKA U3 HYJIEHW, TO TAKOU OIpee-
JIMTENb PAaBEH HYIIIO

€CJIM B ONPEACIIUTENIC €CTh CTOJIOCI U3 HYJIEH, TO Takou ompee-
JIMTEIIb PABEH HYJIIO

ONPENEIIUTENb, CONEPIKAILMN JBE OJMHAKOBBIE CTPOKH, PAaBEH
HYJIIO
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CCJIM B OIPEACINTCIIC DJICMCHTLI KaKOM-TO CTPOYKH HMCIOT 00-
HIHﬁ ACIINTCJIb, TO OH PAaBCH HYJIIO

OTIPEIEIUTENb, COJAEPKAIUN IBE MPOMOPIIMOHATIBHBIE CTPOUKH,
PaBEH HYJIIO

3aganune Ned

1 2 3
Mimopow snemerta (5 onpenemirea (0 4 5| apmaerca?
6 7 8

BriOepute oauH U3 5 BapuaHTOB OTBETA!

5

+ 8
3

- 0 3
3

- 6 8
4

- '6 -
4 5

} 7 8

3aganune Ne5

31



(2 -1 -1)
3 4 -2
3 -2 4

. i

BBIMHCITHTE OTIpeleHTens MaTpHipl K =

Bri6epute oquH U3 5 BApUaHTOB OTBETA:

60

3aganue Ne6
2 3 1

MHHOpOM 371eMeHTa (I5; onpefemHren |0 4 7| asnderca?

1 5 o

Bei6epute o1UH U3 5 BapUaHTOB OTBETA:

203
- 0 4
21
i o c
0 -
- 6
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3 1
i 5 6
2
+ 1 6

3apnanue Ne7
2 3 1
MHHOPOM 37IEMEHTa (¢4 onpenemrend |0 4 7| asnaerca?
1 5 0

BriOepute oauH U3 5 BapuaHTOB OTBETA!

(7 3)
- Lo
(2 1)
- o)
)
3 1)
1)
U

3ananune Ne§
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1
Beraucmre onpenemrens Matpiipl A =|0 4 6

1

L
()

()
"

BriOepute oauH U3 5 BapuaHTOB OTBETA!
18

12

10

15

3aganue Ne9

-
)

6
MEHOpPOM %IeMeHTa (4, ompegemirend [/ 9 3| semaerca?

[—
L
1

BBI6€]DI/IT€ OHUH U3 5 BAPpHUAaHTOB OTBCTA.

“i 6)
- =
.k__1 3
;7
.(..ﬂ .."'.
)
I‘-.. .:I. !
(7 3 8\
+ 7 3
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3aganue Nel(
1 2 2
BerucmiTe onpeqemHTems Matpmpl M =0 1 6
1 3 3

Bri6epute oquH U3 5 BApuaHTOB OTBETA:

i 8
-5
+
10
i 0
T
3amanue Nell
7 6 8
MHHOpPOM 3eMeHTa (55 orpexenurens |1 (5| spgercs?
4 3 6
Bri6epute oauH U3 5 BApuaHTOB OTBETA!
) 4 0
o3

h



) ‘_—I' 3)

(6 '\‘

) \.3 g

+ ‘ 4 |

3ananme Nel2

2 32 4
BEMICTHTE ONPeelHIenh: |4 5 &
271

Bri6epute oauH U3 5 BApuaHTOB OTBETA:

21
11
37
20

-11

3aganue Nel3
2 4 1
< & 0
BEMHCTHTE OTTpeTeHT &Th - I
1 37

L2 =1 Lh W

BribepuTe 01MH U3 5 BapuaHTOB OTBETA:

110

100

- -100
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53

i 87
3axanue Neld

2 81

BEMHCTHTE OTPeTeHIes ¢ 7 5

32 021

BriOepute oauH U3 5 BapuaHTOB OTBETA!
39
+

i 42
i -42
i -39
56

3axanue NelS

e S S R s

2 1 4
@ 5 3
BEMHCTHTIE OIP €T ETHT €T1h 3 16
0 2 3

Bri6epurte oquH u3 5 BApuaHTOB OTBETA:

102

87

702

205

200
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3aganue Nel6
= 7 1 2
2 A 201
BBEMHCTHTE 0T eTeHT &k
< a5 4 B
1 2 5 =

BriOepute oauH U3 5 BApUAHTOB OTBETA!

i 1000
i 965
1062
+
i 1050
i 654
3aganue Nel?7
ER |
BEMHCTHTE OIpeIeHIes ¢ & 2
5 5 4
Bre10epuTe 0IMH B3 5 BapHAHTOB OTBETA:
i 100
i 140
i 141
-141
i -100
3aganue Nel8
301
BEMHCTHTE OIpeJerHIes 2 1 4
A B

BribepuTe ouH U3 5 BapuaHTOB OTBETA!
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15
11
13
12

14

3aganue Nel9

BeEMHCTHIE OIPETETHT €7Th

Bri6epute oauH U3 5 BApuaHTOB OTBETA:

) 23
) 89
) 65
-68
+
) -76
3aganue Ne2(
55 1
BEMHCIHIE OIpeTemrens 2 1 2
31 7
BribepuTe 01MH U3 5 BapuaHTOB OTBETA:
) 26
) 25
-26
+
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-23
-25

3aganue Ne2l

25 1 &

2 1 2 B

BEMHCITHIE OIpedeTHT &k 39 9
2 3 3 2

BriOepute oauH U3 5 BApUaHTOB OTBETA!

) 100
) 110
) 111
-111
+
) -110
3aganune Ne22
2 4 5
BEMHCTHIE ONpeJermrens 0 1 3
2 7 38
Bri6epurte oquH u3 5 BApuaHTOB OTBETA:
) 10
) -10
) 11
) 12
-12
+

3aganue Ne23
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i I

2 5 7
0 3 2
BEMHCTHIE OIPedENHT €7Ih 5 2 1
0 2 3

Bri6epute oquH U3 5 BApUaHTOB OTBETA:

) 54
)
) 98
)
) 23
)
+ -36
)
) 59
)
3apanme Ne24
1 3 5
BEMHCITHTE ONPegenHIes 5 & 7
1 8 0
Bri6epurte oquH u3 5 BApuaHTOB OTBETA:
) 46
)
) 86
)
) 58
)
) 91
)
+ 135

3aganue Ne25

JlokazaTh COBMECTHOCTh CUCTEMBI M PEIIUTh €€ (OTBETHI JOJIKHBI OBITh TIPE/I-
CTaBJICHBI B BHJIC OOBIKHOBECHHBIX MAaKCHMAJbHO COKPAICHHBIX HEMPaBUIbLHBIX
npo0bein):

5x; +4x, —2x3 =7
X1+ 2xy,—3x3 =0
X1 +xy —3x3=—1
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3aruIlmuTe OTBET:

OTBeT: 1:1:1

3aganue Ne26

Jlokazatb COBMECTHOCTh CUCTEMBI M PEIINUTh €€ (OTBETHI JOJIKHBI ObITh MIPE/-
CTaBJICHbl B BHUJE OOBIKHOBEHHBIX MAaKCHUMAaJbHO COKPAIIEHHBIX HEMPaBUJIbHBIX
npo0ein):

3x, +4x, =7
X1+ 2x,+3x3 =6
X1 — Xy +x3=1

3auIImMTE OTBET:

OTBeT: 1;1:1

3aganue Ne27

Jlokazath COBMECTHOCTh CUCTEMBI M PEIIUTh €€ (OTBETHI JOJIKHBI ObIThH MIPE/-
CTaBJCHBbl B BHJIE OOBIKHOBEHHBIX MAKCHUMAJIbHO COKPAIEHHBIX HEMPaBHJIbHBIX
npobein):

4x, —3x, +x3 =7
X, —2Xy — 2x3 =3
3%y — Xy +2x3 = —1

3aruIImTe OTBET:

OTBeT: -7;-10;5

3aganmne Ne28

JlokazaTh COBMECTHOCTh CUCTEMBI M PEIIINUTH €€ (OTBETHI JOJIKHBI OBITH TIPE/I-
CTaBJICHBI B BHJIC OOBIKHOBCHHBIX MaKCHMAJIBHO COKpPAIICHHBIX HETPaBHIIBHBIX
npobein):

5x; +3x, =8
X1 — X3 +2x3=0
3x, +x3 =4

3aruIImTe OTBET:

OTBeT: 16/19;24/19;4/19
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3aganue Ne29

Jloka3aTh COBMECTHOCTh CUCTEMBI U PEIINTH €€ (OTBETHI JOJKHBI OBITH TIPE/I-
CTaBJICHbI B BHJI€ OOBIKHOBCHHBIX MAaKCHMAaJbHO COKPAIIEHHBIX HEMPaBUIBHBIX
npobein):

6x; + 5x, — 2x3 = —4
3x1 +4x, +2x3 =1
3x1 —9x, =11

3amuIImnTe OTBET:

OTBeT: 2/3;-1;3/2

3aganune Ne3(

Jlokazath COBMECTHOCTh CUCTEMBI M PEIIUTh €€ (OTBETHI JOJIKHBI ObIThH MIPE/-
CTaBJCHBbl B BHJIE OOBIKHOBEHHBIX MAKCHUMAJIbHO COKPAIEHHBIX HEMPaBHJIbHbBIX
npobein):

4x, +2x, +x3 =7
X1 — Xy +x3 =1
X1 +xy +x3 =3

3anUIINATE OTBET:
OTBeT: 1:1:1

Kpurepuu ouenku:
3 Gayta — 3a BCe MPaBUIILHO BBIIOJHEHHBIE 33/IaHUSI TECTA;
2 Oanna — 3a 2/3 npaBUJIbHO BBIMIOJHEHHBIX 3aIaHUM TECTA;
1 6amn —3a 1/3 npaBUIBbHO BBIMOIHEHHBIX 33JJaHUN TECTA;
0 OamoB — 3a MeHee ueM 1/3 paBHIIBHO BBITTOJTHEHHBIX 3aJIaHUKA TECTa

43



10. O0pa3oBaTebHbIC TEXHOJOTHH U METOAMYECKHE YKA3AHUS 110 OCBO-
€HUI0 TUCHUILINHBI (Y4eOHOr0 Kypca)

Peanusyercs ¢ mpuMeHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIO-
Ui B paMKax npoekra «PocaucranT.
CamocrosiTenbHas paboTa CTYACHTOB MPEAyCMaTPUBAET BBIMOJIHEHUE MPOMEXY-
TOYHBIX TE€CTOB, 3aJJaHUH, IPOBEPSEMBIX BPYUHYI0, COCTABJICHHBIX U3 3a]a4 I10 Te-
MaM Kypca, HITOTOBOT'0 Te€CTa MO KypCy, U3y4eHUE MAaTEPUATIOB JICKIIHUH.
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IJIMHBI (Y4e0HOr0o Kypca)

11.1. O0s13aTeJIbHAS JIUTEPATYPA

11. YueOHO-MeTOoaM4Yeckoe U MHGPOPMALMOHHOE oO0ecleYyeHHEe TUCHH-

Ne
n/a

bubnmorpaduyeckoe onucanue

Tun (yaeOHUK, yueOHOE
nocobue, yaeOHO-
METOAMYECKOE TI0CO-
Oue, MPaKTHKYM, JIp.)

KonnuectBo B OuOIMO-
TEeKe

IMumnaues, B.C.

Briciias maremaruka : ydeOHUK /
B.C. IllunaweB. — MockBa :
NHOPA-M, 2019. — 479 c. —
(Bricmiee oOpa3oBaHue). —
www.dx.doi.org/10.12737/5394. -
Teker anekTpoHHbii. - URL:
https://new.znanium.com/catalog/pro
duct/990716

YueOHUK

9bC
“ZNANIUM.COM”

Pxxesckuii, C.B.

Bricirass marematuka : y4yeOHHWK /
C.B. PxeBckuii. - Mocksa : Un(pa-
M ; Znanium.com, 2018. - 814 c. -
(Beiciee oopazoBanme). - ISBN 978-
5-16-107481-7 (online). - Teker :
3JICKTPOHHBIN. - URL:
https://new.znanium.com/document?i
d=337456

YuyeOHUK

ObC
“ZNANIUM.COM”

yueb. mocobue /
IO.M. Jlanunos, JI.H. XKyp6eHnxo,
I''A. Huxonora, H.B. HuxkoHosna,
C.H. Hypuesa ; nox  pen.
JLH. XKypbenxo,

I'.A. HukonoBoit. —  MockBa
NHOPA-M, 2019.— 496 c.—
(Boiciee obpazoBanue: bakanaBpu-
aT). - Tekcr : anexTponHsii. - URL:
https://new.znanium.com/document?i
d=327832

Maremaruka

Yu4eOHOoe mocodue

OBC
“ZNANIUM.COM”

Martemartuka B mpuMepax U 3ajadax :
yueb. mocobue / O.M. Jlertsipesa,
JLH. Xypbenko, I'.A. Huxonosa,
H.B. Huxonosa, C.H. HypueBa. —
Mocksa : UHOPA-M, 2019. — 372
c. — (Bricmee oGpazoBanue: baxka-
naBpuar). - TEKCT : ANMEeKTPOHHBIN. -
URL:
https://new.znanium.com/catalog/doc
ument?id=327833

VYuebHoe mocooue

OBbC
“ZNANIUM.COM”

COT'JTACOBAHO

Jupextop Hay4dHOI OUOIHOTEKN

«

(noonucs)

20 T

MII

(U.0. Damunus)
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11.2. JlonmosHMTeJbHAs JUTEpaTypa W y4deOHbIe MaTepHaabl (ayamo-,
BH/I€OTIOCOOMS U JIP.)

e (¢onx HayyHoi Oubmmoreku TI'Y:

bubnuorpaduueckoe onucanue

Tun (yueOHuK, yueo-
HOE rmocobue, yaeOHo-
METOMYECKOE TI0CO-
Oue, MPaKTHUKYM, JIp.)

KonunuectBo B O10-
JINOTEKE

Kysuenos, JI.LA. COopHuk 3amaHuii 1o
BBICILICH MaTeMmaTuke. THIIOBBIE pacue-
THI : yuebnoe nmocodue / JI.A. Ky3nenos.
— 13-e wm3g., crep. — CaHkr-
[TerepOypr : Jlanp, 2015. — 240 c. —
ISBN 978-5-8114-0574-9. — Tekcr :
AIIEKTPOHHBIN // DIEeKTPOHHO-
ouOmmoreynas cucrema <«Jlampy
[caiT]. — URL:
https://e.lanbook.com/book/4549 (nmara
oOpamenus: 25.10.2019). — Pexum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTeNeH

VY4yebHoe rmocooue

9bC
“HaHL”

dummmona, E.E.

Marematuka: Yuebnoe nocobue / E.E.
dununoaa, J.B. Cepreena,
U.H.Cnobonckas - Bomorma:BUITD
®CHH Poccun, 2015. - 378 c.: ISBN
978-5-94991-312-3 - TekcT : 2JIEKTPOH-
HBIN. - URL:
https://new.znanium.com/catalog/produc
/899484

YueOHOe mocodue

ObC
“ZNANIUM.COM”

Bricmias marematuka. Yacts 1 : yueb-
Hoe nocobue / B. U. benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u 1p.]. —
ExarepunOypr : Ypansckuil ¢enepanb-
Helii yHuBepcutet, ObC ACB, 2016. —
296 c. — ISBN 978-5-7996-1779-0. —
Tekct : >MeKTpOHHBIN // DIEKTPOHHO-
6ubnuoreynas cucrema [PR BOOKS :
[caifT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata oOpamenus: 25.10.2019). — Pe-
JKAM JIOCTyTa: JIJIsi aBTOPU3UP. TOJIb30-
BaTesen

VYuebHoe mocooue

9bC
“IPRbooks”
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11.3. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

*http://www.mathprofi.ru/matematika dlya chainikov.html

*http://www.mathprofi.ru/

*http://function-x.ru/

*http://www.matburo.ru/mart _sub.php?p=art matanall

*Web of Science[DneKTpoHHBIN pecypc]: MyIbTHANCIUIUTMHAPHAS pedepa-
tuBHas 0a3a nanHeix.—Philadelphia: Clarivate Analitics, 2016—. —Pexxum moctyma:
apps. web ofknowledge.com. — 3aru. ¢ a3kpana. —f3. pyc., aHri.

*Scopus [DnekTpoHHBIN pecypc]: pedeparnBHas 6aza manuasix.—Netherlands:
Elsevier, 2004—. —PexxuM moctyma: scopus.com. — 3ari. C 3kpaHa. —53. pyc., aHIL.

*Elibrary [OneKTpoHHBII pecypc]: HaydHas >3JIEeKTPOHHAsAOMOIHOTEKa.—
MockBa:H3b,2000— Pexum nocryma :elibrary.ru. — 3arm. € skpana.—f3. pyc.,
aHTJL

*Springer Link [DnekTtponHslii pecypc]: [0a3a maHHbIX]. — Switzerland:

Springer Nature, 1842—. —Pexxumpoctymna:link.springer.com.—3ari. ¢ 3kpana. —5I3.

aHTI'JI.

*Science Direct [DneKTpoHHBIN pecypc]:KOJIEKIUS JIEKTPOHHBIX KHUT U3/a-
tenbctBa Elsevier. — Netherlands: Elsevier, 2018 — Pexxum poctyma: science
direct.com. —3aru. ¢ ’kpana. —SI3. aHrII.

11.4. IlepeyeHb NPOrPAMMHOI0 OOecneYeHUst

Ne Hanmenosanue IO PexBuU3UTHI normsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok neii-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHSI — O€CCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JieficTBUSL — 6ECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok aeii-
AcademicEdition CTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok neit-
AcademicEdition CTBHUS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok aeii-
AcademicEdition CTBUS — OECCPOUHO
3 Mirapolis Human Capital Management JMIIEH3UOHHBIH noroBop Ne 42/02/22-K ot
02.02.2022, cpok ercTBUSA — 110
31.08.2022
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11.5. Onucanue mMaTepHAIbHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOM [JIA
OCyILIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPOoLEcca Mo JUCHUILUIMHE (MOLYJII0)
HanmeHoBaHue 000py/10BaH- DaKTHaecKii )y o ™
HBIX YU4eOHBIX KAaOUHETOB, - 2 2
. agpec y4eOHBIX = -
Ne JadopaTopuii, MACTEPCKUX U IlepeyeHs 0CHOBHOTO 000- = S,
Ka0HHETOB, 1a00- s g3
n/m | ap. 00beKTOB A5 NPOBeJIeHH py10BaHHUSA ATODHIL MACTED- g E XS
NPaKTHYECKUX U JadopaTop- P cﬁnx’n P = s g
HBIX 3aHATHI - = = E
AynuTtopus BeOKOH(De-
peHIwii. YaeOHas ayauTo-
pHs U IPOBEICHUSI 3aHs-
TUM JIEKIIMOHHOTO THIA.
YueOHasi ayautopus s
MPOBCACHHA  SAHATHH  ce- DKpaH TeEIEeBU3MOHHBIN
MUHApCcKoro Tuma. Yu4eb- p > | 445020 Camap-
HIUPMBI, TPOKEKTOpP Ha
Hasi ayquTopusl s Kyp- ckasg o6 r. To-
IITaTUBE, CTOJ IPerojia-
COBOIO  MPOEKTHPOBAHUS - TbATTH, Y. be-
1 BaTEJIbCKU, CTYJbs 17.1 1
(BBIIIOJIHEHUSI ~ KYPCOBBIX Jopycckasi, 168, ’
MPEIoAaBaTeIILCKHE,
pabot). YuebHas ayauto- 8 oarax, VYIJIK-
Tpancmapant-
pus Uil TIPOBEACHUS . | 807. Homep mno
MEPETsHKKA, CHCTEMHBIH
TPYNNOBBIX U HWHAWBUIY- 6110k TII - 23
AJIbHBIX KOHCYJIbTAIIuI )
YueOHast ayautopus s
MPOBEJICHUS 3aHITUH Te-
KYIIEr0 KOHTPOJS M MpO-
MEXYTOYHOM aTTECTaLUH.
(YJIK-807)
[Tomemenue st camocto- | CTonbl, CTynbs, Kommb- | 445020 Camap- | 84,8 | 16
ATENbHOM paboThl 00yda- | I0Tephl ckas obu. r. To-
2 roruxcst (I'-401) TeATTH, yiu. be-
nopycckas, 14,
(T"-401)
[Tomemenue ans camocto- | Jlocka ayautopHas (me- | 445020 Camap- | 34,1 | 10
ATeIbHOW paboThl 00yda- | JoBasi), CTONBI ydeHHue- | ckas o0i. r. To-
3 roruxcst (C-508) CKHE, CTOJI IIpenojaBa- | JbATTH, yiI.
TENbCKUH, CTYyJbs, CTEH- | YIIakoBa, 59,
b, IIKAQBI. (C-508)
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