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1. EJIX 1 3AJIAYH OCBOEHUS JUCHHUITJIMHBI

1.1 Ieab ocBOeHUS TUCHMILIUHBI:

— Ppa3BUTHE COBPEMEHHBIX (OPM MaATEeMATHYECKOTO MBINUICHUS s (dopMalu3alud |
MaTEeMaTHYECKON MOCTAaHOBKHU MPOGECCHOHATBHBIX 3a/1a4;

— (¢OpMHpPOBAaHKE TIPEICTABICHUI O IOHATHSAX U METOJIaX B 00JACTH UCCIEIOBAHUS KOHECYHBIX
MaTeMaTUYeCKUX CTPYKTYP.

1.2 3agayu ocBOeHUSA AUCHHUIINHBIL:
— 3HaHHWE OCHOBHBIX MOHATUH MPOU3BOIHBIX U MHTETPAIOB, TU(depeHIINaTbHbIX YPABHCHUHA U
PAIOB;
— npuMeHeHue TudQepeHInaIbHBIX YPABHEHHUI B MPAKTHYECKUX 3a7a4ax (PU3UKH, MEXaHUKH.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

VYyeOnass aucuumianHa MaremaThka BKJIIOYEHa B 0OS3aTeNbHBIN IepeueHb JAUCLUILIHH
00s13aTeTbHOM YacTU 00pa30BaTEIIBHON MPOTrpaMMBI BHE 3aBUCHMOCTH OT €€ HAIPaBICHHOCTH
(mpoduns). Qucuunnuna peanusyercs B coorBeTcTBuu ¢ TpedboBanusmu OI'OC, OI1 BO u VII, no
JAHHOMY HANpaBJICHUIO TOATOTOBKHU.

JucuunnuHa OGa3upyercs Ha CIeAyrIIUX AucuuiuinHax: Martematuka u Mudopmaruka (B
00BEMeE Kypca CpeIHEH MIKOJIBI).

Jucuunnuaa MartemaTuka SBJISE€TCS OCHOBOMOJAraroUIed s M3YYEHHUsS CIIEIYIOLIUX
JuCcIMIUIMH:  TexHuueckas TEpMOJAMHAMHUKA W TEIUIOTEXHHKA, MOJEIupoBaHHE XHUMHUKO-
TEXHOJIOTUYECKHX TMpolleccoB, Pacyer TemaoBOro © BCIHOMOraTeIbHOTO OOOpPYAOBaHUS B
XUMHYECKON TEXHOJIOTHH.

PaGouas mporpamma aucuumiiuHel MaTemaTtuka s MHBAIMIOB M JIUI[ C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMA ~ 3JIOPOBbSl  pa3palaThIBAETCs HWHIWBHUIYyAIHbHO C YYE€TOM OCOOCHHOCTEH
MCUXO(U3UUECKOTO Pa3BUTHUS, WHAMBHAYAIbHBIX BO3MOXHOCTEH W COCTOSHHUS 3I0POBbS TaKHX
00yJaronuxcsi, Mo ux JIMYHOMY 3asIBJICHUIO.

3. KOMIIETEHIIMM OBYYAIOLIETOCSI, ®OPMHUPYEMBIE B PE3VJIbTATE
OCBOEHMUS JUCHUILIMHBI (MOLYJIST)

Tabnuna 1 — ®opmupoBanue komnereHnnu OMK-2 nucrunmmnamu

HaunmeHoBaH#e AUCIUILTHH, (POPMHUPYFOIIIX CemecTpsl (OPMHUPOBAHUS KOMIIETSHITUHA JUCIUTUIMHAMHA
KOMITIETEHIIUIO COBMECTHO
Ko xomnerenuus OIIK-2 1 2 3 4 5 6 7 8
Maremaruka
WNudpopmarnka
dusuka

OpFaHI/I‘IGCKaH XUMMUA

Ddusznyeckas XuMus

IIpuknanHas MexaHuka

QHGKTpOTCXHI/IKa " 3JICKTPOHUKA

Komnongnas xumus

AnanuTHdeckas XHMUS H (1)I/I3I/IKO-XI/IMI/ILICCKI/I€
MCTObI aHaJIM3a
Texanueckas TEPMOJNHAMUKA U TCIIJIOTECXHHKA

O01ast XUMHYECKAst TEXHOJIOTHS

Tlonroroska k nporeaype 3amuTsl 1 3amura BKP




I[NEPEYEHDb IUIAHUPYEMbBIX PE3VJIbTATOB OBYYEHUA 110 JAUCHUIUIMHE, COOTHECEHHBLIX C JINUIAHUPYEMbBIMH

PE3VJIbTATAMU OCBOEHMNA OI1

Ta0nuua 2

Hepeqenb IVIAHUPYEMBIX pE3yabTaTOB oﬁyqennﬂ o JUCHUIIJINHE, COOTHECECHHDBIX C INIAHUPYEMBIMHA PE3yJdbTaTaMHU 0CBOCHUSA

KO}:{ 1 HAMMCHOBAHUC

O1leHOYHBIE CpeacTBa

Kon u HHIUKATOpa .
HaMMEHOBaHUE OCTHDKEHIS [Tnaaupyemble pe3yabTaTsl 00yUCHNUS 110 AUCIUIUINHE Tekyiero [MpomexyTouHO#
KOMITETCHIIMU KOHTPOJIS aTTecTaluu

KOMITETECHIINH

OIIK-2. HNOIIK-2.1. 3uath: - [lonsTue MHOXECTBa, | YMeETh: Baaners: TectupoBanme B | Bompocsr TUTS
Criocoben Hcnons3yer crocoOBsI ux 3aaHAS u | - Ucnoms3oBaTh HaBBIKAMU cucrteMe YCTHOTO
HCTIONBE30BaTh MaTeMaTHYeCKHe U | anreOpaWdecKue Olepandd HaJ | alrOPUTMHYECKUE MaTeMaTH4IeC- MOODLE. (B | cobecenoBanusl
MaTeMaTH4ecKue, (usnueckre MeTOJbl | MHOKECTBAMH; MPUEMBI pelieHust | Ko 6aze 3a7a49u JUTst
¢dusnyeckue, JUISL pelleHus 3anad | - ba3oBble MOHATHA W OCHOBHBIE | CTaHAAPTHHIX  3a7ad | GopMaiM3aluM | TECTUPOBaHHS MPaKTHYECKOTO
¢busmKo- npodeccroHabHOI TeXHUYECKHE NpUEMBl MaTPUYHON | JMHEHHOI! anreOpsr; MIPUKIIATHBIX OKOJIO 100 | npumeHeHus
XUMHUYECKHE, JIeSITeIbHOCTH anreopsl, aHajutHyeckoit | - [IpumensiTh 3aga4y Ha Oase | BONPOCOB), N3yYEHHBIX
XUMHUYECKHE TEOMETPHH; muddepeHnnanbHOe ¥ | 3HAHHUN BBITIOJTHEHHE 6 | MeToz0B B
METOJIBI UL - Onpenenenue byHKIMH, ee | MHTerpajbHOe MareMmaru- KOHTPOJIbHBIX 9K3aMEHaIMOHHBIX
pelieHus 3amau CBOWCTBA M CLIOCOOBI 331aHNUS; HCUYUCIICHHE JUIS | Y4ECKOro pador (mo 10 | Oummerax (20
npodeccHoHaNIbHON - DJIEMEHTBl TEOPUH BEPOSITHOCTEW | pelICHHs THUIOBBIX | aHAIIN3a, BapUaHTOB B | OWIIETOB)
JIeSITEIbHOCTH U MaTeMaTHYeCKOU CTATHCTHKH. 3aj1a4; AHAJMTUYECKON | Kaxaoi

- Beipaborats TEOMETPUH U | KOHTPOJbHOM

CIIOCOOHOCTH TUHEHHON pabote)

rEOMETPHUUYECKOTO anreopsl.

BUJICHUS (POopMasIBHOTO
ammnapara JUCHUIIINHBI
C OJHOH CTOpPOHBI H

yMEHHUE
(hopmanu3oBaTh B
TEPMHUHAX
JCIMIUIMHGL  33/1aun
TeOMETPHYECKOTO |
AHAJIITHYECKOTO

XapakTepa ¢ Jpyrou.




4. CTPYKTYPA U COAEP/KAHUE JUCHUIIJIMHBI

4.1 Pacnpeaesienre TPy10éMKOCTH AMCUMILIMHBI IO BUaM padoT 1o ceMecTpam

OO0mast Tpy10€MKOCTh AUCHUILIMHBI cocTaBisgeT S5 3au.en./180 wacoB, pacmpenencHue
94acoB MO BUIaM pabOT ceMecTpaM MpeCTaBIeHo B Tadmuie 3.
dopmar wu3ydeHHS JUCHUIUIMHBI: C HCIIOJIb30BAHUEM JJIEMEHTOB AJIEKTPOHHOTO
00opyI0OBaHUs.
Tabnuua 3 - Pacnpenenenne Tpy10éMKOCTH JUCHUIJIMHBI 10 BUaM padoT Mo ceMecTpam

Jnist ouHO# popMBI 00yUeHHUs

Bun yue6noit paboTsl Bcero wacos Cemectp
1

1. KonrakTHas pabora o0yuyalommxcsi ¢ mpenoaaBareyem (1o
BUJIaM Y4€OHBIX 3aHATHI) (BCero), B TOM YHCIIE:

74 74

1.1. AyauTopHble 3aHATHSA (BCeEro), B TOM YHUCIIE: 68 68

- exumu (JI) 34 34

- 1aboparopHsie pabotsl (JIP)

- npaktrdeckue 3ausatus (113) 34 34

- mpakTuKyMHI (I1)

1.2. BHeayauTopHbIe 3aHATHA (BCEro), B TOM YHCIIE: 6 6

- TPYIIOBEIE KOHCYIBTAIMH IO JUCIIUTLIINHE 4 4

- TPYNIOBbIC KOHCYJNbTAlMA MO MPOMEKYTOUHOH 2 2
aTTeCTaITH (9K3aMCHBI)

- HHIMBHUIyaJIbHAs paboTa MperoIaBaTess
¢ oOyuarormMmcs BoinoHeHnto KP

2. CamocrositenbHas pa6ora cryaenta (CPC) (Bcero) 52 52

Buji npoMe:kyTOYHOM aTTecTalMn 9K3aMEH 54 54

O011ast TPY10€MKOCTb, Yachl/3a4eTHbIE e THHHIIbI 180/5 180/ 5

JUis 3a04HON OpMBI 00YUEHHMS
Bun yuebHoit paboTsl Bcero Kypc

qacoB

1. KonrakTHas paboTa o0y4yawmmxcs ¢ mpenogaBarteuem (1o
BUJIaM Y4EOHBIX 3aHATHH) (BCEro), B TOM YHCIIE:

38 38

1.1. AyauTopHble 3aHATHSA (BCEro), B TOM YHUCIIE: 28 28

- nexuuu (JI) 18 18
- naboparopHsie padoTsI (JIP)

- npaktrdeckue 3auarus (113) 10 10

- mpakTuKyMHI (I1)

1.2. BHeayauTopHbIe 3aHATHA (BCEro), B TOM YHCIIE: 10 10

- I'PpYINIOBBIC KOHCYJIbTAWU 11O AUCHUTIIIIMHE 4 4

- TPYNIOBbIE KOHCYJBTAIUM MO0 TPOMEKYTOYHOH 4 4
aTTecTanuu (PK3aMeHbI)

- MHIMBUAYyallbHAsA paboTa MperojaBaTes
¢ oO0yuarommMcs 1o BeimoaHeHnto KP 2 2




2. CamocrosiTeqbHas padoTta ctyaenta (CPC) (Bcero) 124 124

Buja npome:kyToUHOM aTTecTAIIMI 9K3aMeH 18 18

OO0uIasi TPY10eMKOCTh, YAChl/324€THBIE eIHHHIIbI 180/5 180/5

4.2 ConepxxaHue TMCHUUILUIHHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

ConeprxkaHue TUCHUILIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM, IPUBEICHO B TadymIie 4.

B cronbue «Buag CP» BBeneHBI clieayrONIe COKpAIICHUS :

«JleknMU» — MPEANONaracT U3y4eHNe MaTepruaioB YYeOHUKOB U YIEOHBIX TTOCOOMIA st
MOATOTOBKH K JICKIIUSIM U TOBTOPEHHE MaTepHuasia 1nocje NpoCIyIInBaHUs JICKIIUU JJI y4acTHus B
00CYXICHUSAX Ha MPAKTUUYECKUX 3aHATHUSIX.

«IIpakTHka» - mpenanoiaraeT UCIOJIb30BAHUE METOIUYECKUX Pa3pabOTOK AJi MOMOIIH
NP PEIICHUN WHIMBUIyJIbHBIX 33]1a4 U PEIICHUE 3a1a4 U3 33JaYHUKOB.



4.2 Coaep:xanue TUCUMILIHHBI, CTPYKTYPHPOBaHHOE [0 TeMaM

Tabnuua 4.1 — CoaeprkaHue TUCHMILIMHBL, CTPYKTYPUPOBAHHOE IO TEMaM JJIsl 00ydaromuxcs o4HOi popMbl 00yUYeHHUs

¢yukuusa. OCHOBHBIE
GYHKIUH U UX TpapUKy.

QJICMCHTApPHBIC

BBIIIOJIHCHHUC

102-104),
JUISL CAMOCTOSITENIbHON paboThI
(6.1.5 C.10-14)

3aJaHAN

Ilnanupyembie Buner yae6HOI paboTh HanMeHoBa- i
(KOHTpOIMpPYEM KourakrHas g HHE UCIIoNb- | Peammszanmst agr;:OB
ble) pe3yJibTaThl pabora S 3yeMBIX aK- BpAMKEX | G

0CBOCHHS: § TUBHBIX U TpaKTHaee: HHOTO
koaYK;OIIK; HaumenoBanue Tem 2 © T o« Bug CPC HHTEPaKTHB- HOZ{::;E)BKH SIIEKTPOHH
=)
Q I o 2 2| o X HBIX Ooro Kypca

K ? % ? 3 ?‘ & E Q (pr,HOCM- (prL[OCMK

1 MHIHKATOPbI S| 84 =g Eg 0Opasora- Kocth B oCTb B

= = <

JAOCTHKEHHS 3 &8 | 2§ ¢ 72 TEBHBIX Hacax) qacax)

S| S8 | &E S&0 TEXHOJIOTHIA

KOMIeTeHIHI S|l Ba|REs Lo

1 cemectp
Paznen 1 JIuneitnas anre6pa
Tema 1.1 Marpuiisl ¥ UX CBOHCTBA 1 2 Moaroroeka k nekumsm (6.1.1: C: | Pas6op
— 89 — 105); (6.1.4: C: 20 — 41), | pewenus
OITK-2 Tema 1.2 Onpenenurenn n ux csoier- | 1 4 BLIITOJIHEHHE 3a1aHumit IS | KOHKPETHBIX
— Ba. caMoCTOsITeNIbHON paboTel (6.2.1: | mpuMepoB €
™| Tema 1.3 Paur marpui. DiemeHtapHbie | 1 4 3 C. 28 — 32; 33 — 36; 39 - 40); | nomoup0
NPeo6pa3OBAHMs MATPHII. (6.2.2: C. 19-24) npe3eHTaInH
Uy JOCKH
Hroro no pazaeny 1 | 3 8 8
Pasznen 2 BeeneHnne B MaTeMaTHUYCCKHUI aHATIN3
Tema 2.1 OcHOBHBIE CBEJICHUS ol 3 Hoxroroska k nexumsm (6.1.4 C.
MHOXecTBaX. CHMBOJBI  MareMaTH- 92-102), BblnONHEHNE 3aJ@HNUI [
YeCKOM JIOTUKM M HMX HCIIOJb30BaHUE. camocrosTenbHOl  paboter  (6.1.5
OI1K-2 [Tonsitue QyHkuMK, crocoObl 3agaHMs C.7-10)
HKITUM.
ponk-21. | DYHKL
Tema 2.2 Cnoxnast ¢pyukims. O6paraas | 2 3 Hoaroroska k nexuusam (6.1.4 C.




Ilnanupyembie Buner yae6HOI paboTh HanveHosa-
(KOHTpOJIMpYeM KoHTakTHas 5 I v — Hanmenos
bie) pe3yJibTaThl pabota % 3yEeMBIX aK- B paMKax pa:p}g%ina
OCBOCHMS: = THBHBIX U TpaKTHaee: HHOTO
koaYK;OIIK; HanmenoBanue tem 2 © E 5 Bug CPC HHTEPAKTHB- HOZ[:OOTI/(I)BKI/I 37EeKTPOHH
K § é* § § § E E 2 HbIX (Tpymoem- (oro Kypea
M MHIHUKATOPbI E‘ é E« E E“ g % : o6pazoBa- KOCTh B T]z)}glc))zMK
JOCTH:KEHHUS % 8 8 é = % g2 TOHBHBIX Hacax) Jacax)
KOMHETeHHI/Iﬁ = = a = g @) Lg (\)/ TEXHOJIOI'HU
Hroro mo pazgeny 2 | 3 6
Pa3znen 3 Teopus npenenon
Tema 3.1 [TonsTe YuCIOBOM moOCaEmO- | 2 3 Hoaroroeka K nexumsm (6.1.4
BarejbHOCTU. [Ipenen 4mciioBoil mocie- C.110-115), BeImoNHEHKE 3a/1aHUI
JOBaTelIbHOCTH. beckoHeYHO Mayble U JUISL CAMOCTOATENLHOM PabOThI
OCCKOHEYHO OOJbIIME IOCICAOBATEIIb- (6.1.5. C.25-34)
HOCTH. OCHOBHBIE TEOPEMBI O TpeAesIax
rociieoBaTenbHOCTH. Ynco e.
Tema 3.2 [Ipenen ¢pyHkiuu B Touke 1 Ha | 1 2
OeckoHeyHocTu. Teopembl O mpene-iax
¢byukun.  HeompeneneHHnele — BbIpa-
skeHud. llepBelii 1 BTOpON 3aMeyaTellb-
Hble Tmpeaenbl. beckoHeyHO — Manble
byHKIMM, Kiaccudukanus OecCKOHEYHO
Manbix. [IpuHIMO 3aMeHBl  SKBHBa-
JICHTaMH.
Hroro no pazneay 3 | 3 5
Paznen 4 JluddepenmpoBanue QyHKIHI OAHON TIepeMEHHOM
OITK-2 Tema 4.1 [loHaTHe TPOU3BOJHOM, e | 2 4 3 IMoaroToBka K  JEKIUAM (6-1-‘}
HOMK-2.1 | TCOMETPHUCCKHI W MEXaHHYECKHii C.137-140), BEIIOTHCHHE 3AAHHH
JIIS CaMOCTOSATECIIbHON pa6OTBI




Ilnanupyembie Buner yae6HOI paboTh Haumerona-
(KOHTpOIHpPYEM KonTtakTHas 5 e merons- | Peammsaus | 1AAMCHOB
ble) pe3yJbTaThl pabora 3 3yeMBIX ak- ppaMKax | :;I%zm
OCBOCHMA: ; THUBHBIX U HpaKTI/\I"{eC- HHOT'O
koaYK;OIIK; HaumeHoBaHue tem 2 © E 5 Bug CPC HHTEPAKTHB- HOZ[:OOTI/(I)BKI/I 37IeKTPOHH
IIK § § § § § E E o HBIX (Tpyoen- ((;ro Kz)fep;il(
H MHIUKATOPLI E‘ é = E | g 2 : obpasoBa- KOCTh B l:)}gb ’
JMOCTHKEHUS 218 é 2 E sz TOHBHBIX Hacax) qacax)
., Cl S s | &g S9O0 TEXHOJIOTHi
KOMITETeHIIM U Bl BEa|E & Oox
cmbica. [IpaBuia BBIYUCICHHS MPOM3- (6.1.5 C.44-79)
BoaHOH. Jlorapupmuyeckass MpoOU3BOJI-
Has. [lpomsBojgHas HEABHO 3aJaHHBIX
¢bynkiuii.  IlpousBognas  QyHKIHH,
3a1aHHON ITapaMETPUYECKHU.
Tema 4.2 IIpaBusno Jlonurans
HToro no pazaeny 4
Paznen 5 HeonpeneneHHbIi HHTETpa Paz6op
Tema 5.1 Onpenenenne  mepooOpasz- | 3 1 3 Jlexuun: 6.1.4 C.193-219 EE;HI?;;ZHX
HOW ¥ HEOMpPEIENICHHOr0 HWHTerpaa. Ipakruxa: 6.1.5 C.129-156 NPUMEPOB ¢
OITK-2 I/IHTerpvaOBaHHe § MOJICTAaHOBKOM TIOMOLIIBIO
HOMK-2.1. (3amMeHOi mepeMeHHOM). Ep;;‘ziﬁm“
Tema 5.2.. ®opmyna umHTerpHpoBaHus | 1 1 3
no 4dactsaM. [loHstue o HeOepymmxcs
WHTETpaJIax
Hroro mo pasaeny 5 | 4 2 6
Paznen 6 OnpeneneHHbBIN HHTETPAT
OIIK-2 Tema 6.1 ITonsarue ofpesieNieHHoro | 3 4 3 Jlexumn: 6.1.4 C.221-237
MONK-21. | yyrerpana. Teopema CyIeCTBOBAHHS. Tpaxruka: 6.1.5 C.145-156
CBolicTBa OnpeeIeHHOT0 HHTErpaa.

10




Ilnanupyembie Buner yae6HOI paboTh HanveHosa-
(KOHTpOJHUpPYeM KounraxtHas g HIE HCIOMb- Peammsaws Ha:}l\:;;lOB
ble) pe3y.abTaThl pabota % 3yeMBIX aK- B paMKax_ paspabota
0OCBOCHUA: ?é THUBHBIX U Hp&I:(’I(‘)Hﬁ‘leC HHOT'O
koaYK;OIIK; Haumenosanue tem ) 2 © ) E 5 Bun CPC HHTEPAKTHB- HOAMOTORKH 37EeKTPOHH
1K S EE| 5% £E Bpaso (0o | (e
M HHAHKATOPBI ] ] =g g g A oPpasoRa” KocTh B OCTb B
JIOCTHIKEHUS 2l 8¢ & = % z 9 TCIBHBIX Jacax) uacax)
KOMHETeHHI/Iﬁ = = a = g @) Lg (\)/ TCXHOJIOTUHU
Hroro mo pazneay 6 | 3 4 3
Paznen 7 luddepeHnnanbHoe ncurcieHne PyHKIMA HECKOIBKUX MTEPEMEHHBIX
Tema 7.1 Onpenenenue ¢byHkun | 2 2 3 Jlexuun: 6.1.4: C: 261 - 263
HECKOJIbKUX TepeMeHHbIX. OCHOBHbIE Ipakruka: 6.15: C.208-224
TEOPEMBbI O HEMPEPHIBHBIX (YHKITUIX.
OIIK-2 CpoiicTBa (PyHKIMII HENPEPHIBHBIX Ha
HOMK-2.1. | 3aMKHYTOM OrpaHUYEHHOM MHOKECTBE.
Tema 7.2 YacTHble NPOM3BOJHBIC | 2 2 3
(GYHKIIUM  HECKOJBKUX TePEMEHHBIX.
[onueiit auddepenunan. Kacarenphas
IJIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.
Hroro mo pazneny 7 | 4 4 6
Pa3nen 8 OGbIKHOBEHHbIE TU((hepeHIMaTbHbIE YpaBHEHUS
Tema 8.1 [luddepenunanpuoie 2 3 3
ypaBHEHHUSI TMEPBOrO Mopsiaka. 3ajada Ipaxruka: 6.1.5 C.291-325
Kommn. Teopema  cymniecTBOBaHUS
OIIK-2 peutenus 1Y nepBoro nopsaxa.
HOIK-2.1.
Tema 8.2 I[IpocTeitmme madpdepen- | 4 3 3
[[UATbHbBIE YpaBHEHHUS MEePBOTO
MOPSJIKA. OcoOsle pEILIeHHUS.
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Ilnanupyembie Buner yae6HOI paboTh HanveHosa- ;
(KOHTpOJHUpPYeM KounraxtHas g HIE HCITONE- Peannsarust a:}l\;l;gOB
bie) pe3yJbTaThl pabora ° 3YEMbIX aK- B PAMKAX s haGoTa

OCBOEHHS: § THBHBIX H TIPAKTITICE HHOTO
koaYK;OIIK; Haumenosanue tem 0 o T o« Bun CPC HHTEPAKTHB- Kon 37EeKTPOHH

MK ol £ o o B 2 HBIX HOAXOTOBIH g Kypca

S| 58| 8% 5E¢ (TpyzROeM- || 0 ek
¥ HHIHKATOPBI S| § 4 =& 22 % obpasosa- KOCTb B PyR
o A E = OCTb B
JAOCTHKEHUSI 21 88 é E £z TEBHBIX Hacax) Jacax)
- Q S < SV T
KOMITEeTEHIIHii S| =& E§ o’ TEXHOTOTIH
VYpaBuenue bepnymm. Jluneinsie Y
ypaBHeHus. [IpuHIUI cyneprno3unuu.
Hroro mo pazneay 8 | 6 6 6
Pa3ngen 9 DjieMEHTHI TEOPUHU BEPOSITHOCTEM U MATEMATHUYECKOM CTATUCTUKHU
Tema 9.1 DnemMeHTBI KOMOWHATOPUKH, | 2 2 2 Ipakruxka: 6.1.5 C.328-333
KJIACCUYECKOE onpeaeIeHue
BEPOSATHOCTH, bopmyna baiieca,
OIIK-2 (dopMyIa MOTHON BEPOSITHOCTH.
HNOIIK-2.1.
Tema 9.2 ®ynkuuss  pacnpeneneHus. | 3 2 4
YucnoBbie XapaKTEPUCTUKUA. DIIEMEHTHI
MaTeMaTUYECKON CTaTUCTUKH.
Hroro mo pazneny 9 | 5 4 6
Hroro mo 1 cemectpy | 34 34 52
Hroro no aucuuniuue | 34 34 52
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Tabmuua 4.2 — CopeprkaHue TUCHUIIIMHBL, CTPYKTYPHUPOBAHHOE MO TEMaM JJIsi 00YJaromuXcs 1o 3a049HO0M (hopMe 00ydeHus

Ilnanupyembie Buner yae6HOI paboTh HanveHosa- ;
(KOHTPOJIHpPYeM KonTakTHas g P I Y— ag}h:;;mls
bie) pe3yJbTaThl pagora ' 3YEMbIX aK- B PAMKAX s haGoTa

OCBOCHMS: § THUBHBIX U Hpal:{f)nﬁqec' HHOTO
koaYK;OIIK; Haumenosanue tem 2 © T o« Bug CPC HHTEPAKTHB- HOArOTOBKH SIIEKTPOHH
=)

Q I o 2 2| o X HBIX Ooro Kypca
oK ? % ? 3 ‘D? ; E 2 (pr,HOCM- (prL[OCMK
1 MHIHKATOPbI S| 84 =g Eg 0Opasora- Kocth B oCTb B

& & CE =0 TEILHBIX
OCTHIKEHUA g1 8 o == F O yacax)
8 5| 8 ‘g £ g z Yy ?.3 TEXHOJIOTHI Hacax)
KOMIIETeH LM Bl R a|ES§ O
1 kypc
Paznen 1 JIuneitnas anre6pa
Tema 1.1 MaTpuiisl 1 X CBOMCTBa 05 4 HonrortoBka k neknusMm (6.1.1: C: | Pa3bop
— 05 89 — 105); (6.1.4: C: 20 — 41), | pewenus
OITK-2 Tema 1.2 Onpenenureny m MX CBOWCT- | © 1 6 BBITIOJTHEHHE 3aaHui IS | KOHKPETHBIX
HOMK-2.1 Ba. camMocCTosATeNbHON paboTel (6.2.1: | mpuMepoB ¢
™| Tema 1.3 Paur marpui. DiemeHtapHbie | 1 1 6 C. 28 — 32; 33 — 36; 39 - 40); | nomoup0
Npeo6pa3oBaHis MaTPHLL. (6.2.2: C.19-24) Npe3eHTaINI
Uy IOCKH
Hroro no pazageny 1 | 2 2 16
Pasnen 2 BBeaeHue B MaTeMaTUISCKUI aHAIN3
Tema 2.1 OcHOBHBIE CBEICHUS 0|05 6 [oaroroska k nexuusm (6.1.4 C.
MHOKecTBax. CHMBOJIBI ~ MareMaTu- 92-102), BbINONHEHNE 3a1aHU IS
4yecKoil JIOTMKM U HUX HCHOJb30BaHUE. camocTosITeIbHOM  paboTer  (6.1.5
OIIK-2 [Tonsitue QyHKIMHU, CHOCOOBI 3aaHUs C.7-10)
HKITUM.
ponk-21. | DYHKL
Tema 2.2 Cnoxnas ¢ynkius. O6patras | 1 6 Moaroroka k nexuusm (6.1.4 C.

¢yukuusa. OCHOBHBIE
GYHKIUH U UX TpapUKy.

DJICMCHTApPHBIC

102-104),
JUISL CAMOCTOSITENIbHON paboThI
(6.1.5 C.10-14)

BBITIOJIHEHHUE  3aJaHUAMN
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Ilnanupyembie Buner yae6HOI paboTh HanveHosa-
(KOHTpOJIMpYeM KoHTakTHas 5 I v — Hanmenos
bie) pe3yJibTaThl pabota % 3yEeMBIX aK- B paMKax pa:p}g%ina
OCBOCHMS: = THBHBIX U TpaKTHaee: HHOTO
koaYK;OIIK; HanmenoBanue tem 2 © E 5 Bug CPC HHTEPAKTHB- HOZ[:OOTI/(I)BKI/I 37EeKTPOHH
K § é* § § § E E 2 HbIX (Tpymoem- (oro Kypea
M MHIHUKATOPbI E‘ é E« E E“ g % : o6pazoBa- KOCTh B T]z)}glc))zMK
JOCTH:KEHHUS % 8 8 é = % g2 TOHBHBIX Hacax) Jacax)
KOMHETeHHI/Iﬁ = = a = g @) Lg (\)/ TEXHOJIOI'HU
Hroro mo pasgeay 2 | 15 12
Pa3znen 3 Teopus npenenon
Tema 3.1 IToustre yucioBoit mociaemo- | 1 8 Hoaroroeka K nexumsm (6.1.4
BarejbHOCTU. [Ipenen 4mciioBoil mocie- C.110-115), BeImoNHEHKE 3a/1aHUI
JOBaTelIbHOCTH. beckoHeYHO Mayble U JUISL CAMOCTOATENLHOM PabOThI
OCCKOHEYHO OOJbIINE IIOCICAOBATEIIb- (6.1.5. C.25-34)
HOCTH. OCHOBHBIE TEOPEMBI O TpeAesIax
rociieoBaTenbHOCTH. Unclo e.
Tema 3.2 Ipenen hyHKuuu B Touke U Ha | 05 6
OeckoneuHocTu. Teopembl O mpene-iax
¢byukun.  HeompeneneHHnele — BbIpa-
skeHud. llepBelii 1 BTOpON 3aMeyaTellb-
Hble Tmpeaenbl. beckoHeyHO — Manble
byHKIMM, Kiaccudukanus OecCKOHEYHO
Manbix. [IpuHIMO 3aMeHBl  SKBHBa-
JICHTaMH.
Hroro no pazgeny 3 | 1.5 14
Paznen 4 JluddepenmpoBanue QyHKIHI OTHON TEpEMEHHOM
OITK-2 Tema 4.1 [Tonsatue mnpousBogHOM, ee | 1 1 8 IMoaroToBka K  JEKIUAM (6-1-‘}
HOMK-2.1 | TCOMETPHUCCKHI W MEXaHHYECKHii C.137-140), BEIIOTHCHHE 3AHHH
JIIS CaMOCTOSATECIIBHON pa60T1>1
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Ilnanupyembie Buner yae6HOI paboTh Hanverona- ;
(KOHTpOJUpyeM KourakrHas g HHe ucrob- | Peammsanus agr;:OB
bie) pe3yJbTaThl pabora ° 3YEMbIX aK- B PAMKAX s haGoTa

OCBOEHHS: § THBHBIX H TIPAKTITICE HHOTO
koaYK;OIIK; HaunmenoBanue tem 2 ° T Bun CPC HHTEPAKTHB- HOZ[:OOTI/(I)BKI/I 37EeKTPOHH
=)

Q T o 2 Q2 o % HBIX oro Kypca
1K S 85| 85 588 (TpyRoem- (prnZEMK
M HHAHKATOPBI S| §5|E8 §gX 0Opasora- KocTh B OCTb B

= = < )

=4 o5 2 =2 S F O TCIbHBIX qacax)

JOCTHKEHUS 51 ¢ g % z 2 ?.3 S yacax)

KOMIeTeH I i S|l Ba|REs Lo

cmbica. [IpaBuia BBIYUCICHHS MPOM3- (6.1.5 C.44-79)

BojHOW. Jlorapudmuyeckas Mpou3BOI-

Has. [lpomsBojgHas HEABHO 3aJaHHBIX

¢bynkiuii.  IlpousBognas  QyHKIHH,

3a1aHHON ITapaMETPUYECKHU.

Tema 4.2 ITpaBuno Jlonurans 8

Hroro no pazaeny 4 16
Paznen 5 HeonpezeneHHplil HHTETpa Pas6op
peleHus
Tema 5.1 Onpenencarie  nepBooOpas- | 2 0,5 8 Jlexumn: 6.1.4 C.193-219 KOHKDETHBIX
HOW ¥ HEOMpPEIENICHHOr0 HWHTerpaa. Ipakruxa: 6.1.5 C.129-156 NPUMEPOB ¢
OIK-2 HuterpupoBanue ITOJCTAHOBKOMN TIOMOIIBIO
(3aMeHO# mepeMEeHHOM). Tpe3CHTaLMH
HNOIIK-2.1. 05 W Y JOCKH
Tema 5.2.. ®opmyna uHTErpHpOBaHUS | 0,5 8
no 4dactsaM. [loHstue o HeOepymmxcs
WHTETpaJIax
Hroro no paspeny 5 | 2.5 1 16
Paznen 6 OnpenereHHBIN HHTETPAT
OIIK-2 Tema 6.1 TTousitue omnpejeneHnoro | 10 1 6 Jlexumm: 6.1.4 C.221-237
UOMNK-2.1. | yyrerpana. Teopema CyIIeCTBOBaHMSL. Ipaxruka: 6.1.5 C.145-156

CBolicTBa OnpeeIeHHOT0 HHTErpaa.
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Ilnanupyembie Buner yae6HOI paboTh HanveHosa-
(KOHTpOJHUpPYeM KounraxtHas g HIE HCIOMb- Peammsaws Ha:}l\:;;lOB
ble) pe3y.abTaThl pabota % 3yeMBIX aK- B paMKax_ paspabota
0OCBOCHUA: ?é THUBHBIX U Hp&I:(’I(‘)Hﬁ‘leC HHOT'O
koaYK;OIIK; Haumenosanue tem ) 2 © ) E 5 Bun CPC HHTEPAKTHB- HOAMOTORKH 37EeKTPOHH
1K S EE| 5% £E Bpaso (0o | (e
M HHAHKATOPBI ] ] =g g g A oPpasoRa” KocTh B OCTb B
JIOCTHIKEHUS 2l 8¢ & = % z 9 TCIBHBIX Jacax) uacax)
KOMHETeHHI/Iﬁ = = a = g @) Lg (\)/ TCXHOJIOTUHU
Hroro mo pasaeay 6 | 15 1 6
Paznen 7 luddepeHnnanbHoe ncurcieHne PyHKIMA HECKOIBKUX MTEPEMEHHBIX
Tema 7.1 Onpenenenue ¢bynakmun | 1 1 6 Jlexuun: 6.1.4: C: 261 - 263
HECKOJIbKUX TepeMeHHbIX. OCHOBHbIE Ipakruka: 6.15: C.208-224
TEOPEMBbI O HEMPEPHIBHBIX (YHKITUIX.
OIIK-2 CpoiicTBa (PyHKIMII HENPEPHIBHBIX Ha
HOMK-2.1. | 3aMKHYTOM OrpaHUYEHHOM MHOKECTBE.
Tema 7.2 YacTHble npousBoaHele | 1 1 6
(GYHKIIUM  HECKOJBKUX TePEMEHHBIX.
[onueiit auddepenunan. Kacarenphas
IJIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.
Hroro mo pazgeny 7 | 2 2 12
Pa3nen 8 OGbIKHOBEHHBIE TU((hepeHIMaTbHbIE YpaBHEHUS
Tema 8.1 [luddepenunanpuoie 1 0,5 8
ypaBHEHHUSI TMEPBOrO Mopsiaka. 3ajada Ipaxruka: 6.1.5 C.291-325
Kommn. Teopema  cymniecTBOBaHUS
OIIK-2 peutenus 1Y nepBoro nopsaxa.
HOIK-2.1.
Tema 8.2 I[IpocTeitmme madpdepen- | 2 0,5 6
[[UATbHbBIE ypaBHEHUs MEePBOTO
MOPSJIKA. OcoOsle pEILIeHHUS.
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Ilnanupyembie Buner yae6HOI paboTh HanveHosa- ;
(KOHTpOJHpPYyeM KonTakTHast g SN I Y—— agr;;ms
bie) pe3yJbTaThbl pabora 3 - B paMKax

) pe3y g 3YCMBIX aK p paspabota
0CBOCHHS: = TUBHBIX U TpaKTHaee: HHOTO
koaYK;OIIK; Haumenosanue tem 0 o T o« Bun CPC HHTEPAKTHB- Kon 37EeKTPOHH

MK Q T oo 2ol 8§ HBIX [IOATOTOBKH Ooro Kypca

gl 28| 3§ g =3 (Tpynoem- (py z0eNK

¥ MHIHKATOPBI S| s4| 58 £¢eX 0Opasora- KocTh B 0CTb B

=) ) <

JAOCTHKEHHS 2188 é E e gy TENBHEIX Jacax) uacax)

- [} S < SV o

KOMIIeTeHIuii R|IBE&|E§ 08 rextoorn

VYpaBuenue bepnymm. Jluneinsie Y
ypaBHeHus. [IpuHIUI cyneprno3unuu.
Hroro no pasneny 8 3 1 14
Pa3nen 9 DiieMEHTHI TEOPUHU BEPOSITHOCTEM U MATEMAaTUUECKOW CTATUCTUKHU
Tema 9.1 DnemenTsl kKoMOuMHaTOpUKH, | 1 0,5 8 Ipakruka: 6.1.5 C.328-333
KJIaCCUYECKOE onpeaeIeHue
BEPOSATHOCTH, bopmyna baiieca,
OIIK-2 (dopMyIa MOTHON BEPOSITHOCTH.
HOIIK-2.1.
Tema 9.2 ®ynkuus  pacnpenenenus. | 1 0,5 10
YucnoBble XapaKTEPUCTUKU. DIIEMEHTHI
MaTeMaTH4eCKON CTaTUCTHUKM.
Hroro no pazaeny 9 2 1 18
Hroro mo 1xypey | 18 10 124
HUroro mo nucuuniune | 18 10 124
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5. TEKYHIMA KOHTPOJIb YCHEBAEMOCTHU MW IPOMEXYTOYHAS
ATTECTALIUSA ITO U'TOI'AM OCBOEHUA JIUCHUIIVIMHBI.

5.1. TunoBble KOHTPOJIbHbIE 32]aHUSI WJIH UHbIe MATEPHUAJIbI, HEO0OX0AMMbIe 1JIS OLEHKH
3HAHMi, yMEHUI1 U HABBIKOB M (MJIM) ONBITA J1eSITeJILHOCTH
1) IIpumepHasi TeMAaTHKA KOHTPOJbHBIX padoT:
Pemienne MaTpUUHBIX ypaBHEHU;
Perenne onHOpOAHOM U HEOTHOPOJHOM CUCTEM JIMHEWHBIX anreOpandeckux ypaBHEHH,
Pemrenne 3amay mo BeKTOpHOM anredpe;
Pewienne 3a1ay 1o HaXOXKACHUIO YPaBHEHUM MPSMOM Ha MIIOCKOCTH;
Pemenue 3aga4u Ha ypaBHEHUs IIIOCKOCTH M NIPSIMO B IPOCTPAHCTBE;
Pemenne 3a1a4 Ha KprBBIE BTOPOTO MOPSIIKA;
3anmayn Ha BHEIIHEE ¥ BHyTPEHHEE OMICaHNe JIMHEHHOTO OIPOCTPAHCTBA;
Pemenue 3agau Ha mpeoOpa3oBaHNEe BEKTOPHBIX IPOCTPAHCTB;
Onpenenenne cOOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB MaTPHI];
OrnpezaeneHre TUIIOB OBEPXHOCTENH BTOPOIO MOPSIKA.

IIpumep 3a5anuii K KOHTPOJIbLHOI padoTe:

2X—-4y+9z =28
1) Haiitu Bce pemienust cuctembl: { /X+3y—6z=-1
7X+9y—-9z=5

2) Cuna F = {4;—3;—2} npuwioxkena k touke M (L-5;3). Haiitu MoMeHT 3TOH CHIIBI

OTHOCUTEJILHO Hayajla KOOpAUHaT.
3) VYcraHOBUTH, KaKasi JIMHHUS ONPEEISETCS CACAYOUINM YPaBHEHHEM U H300pa3UTh €€ Ha YePTEKe:

y:—1+§\/x2 —4x-5

4) U3 Touku A(— 3; 5) nox yriaom 45" k ocu aGeuuce HampaBiieH JIyd CBETa, KOTOPbIA, JOUIS 10
3TO# ocH, oTpaxaercs oT Hee. COCTaBUTh YPaBHEHHMS MAIAIONIET0 M OTPAKCHHOTO JTydei.
5) U3 rouku A(3;—2; 4) OIYCTHUTH MEPIEHIUKYIISAP HA IIOCKOCTE SX+3y—72+1=0.

2) TecTbl IJisl TEKYIIEro U MPOMEKYTOYHOI0 KOHTPOJISA 3HAHUIA 00yYal0IUXC St
Tectspl, poBoMMBIE Ha AeKkTpoHHOU TuIaThopme Moodle wa caiite AITW HI'TY o aapecy:
http://dpingtu.ru/Moodle
Bxutrouarot pereHue 3a1ad mo TeMaM Kypca ¢ BBIOOPOM MPaBUIIBHOTO BapUAHTA OTBETA.
3) Bompochl 1Jisi MOATOTOBKH K KOHTPOJbHBIM MEPONPHATHSAM (TEKYIIHii KOHTPOJIb B
(¢popme ycTHOrO Ompoca):
1) ChopmynupyiiTe MOHATHE MATPHIBI, TPAHCIOHUPOBAHHON MATpPHUIIbI, TPOM3BEICHUS MATpPHIL,
CTETIeHH MaTPHUIIBL.
2) Ompezenute JUHEHHbIE OTEPAIUK HAJl MATPHLIAMH U MIEPEUHCIIUTE UX CBOWCTBA.
3) ChopmynupyiiTe TMOHSATHE OINPEACIHUTENsS, MUHOpPA, alreOpanvecKoro JIOMOJHEHUS 3JeMEeHTa
KBaJpaTHON MaTpHULIbI.
4)Mepeunciante CBONCTBA OMPEICTUTEIICH.
5) laTb ompezeneHne MPUCOSANHEHHON MaTPHIbl, 00PAaTHOW MaTPHIIbI, MATPUYHOTO YPaBHEHHS.
6) [IpogeMOHCTPUPOBATh METOIUKY PEIICHHUE YPaBHEHHS METOJOM OOpaTHOW MaTpHIIBL.
7)Jlath ompenerieHHe MHUHOpAa MAaTPHIBI TOpsAAKa S W ero anreOpandeckoro JOTMOJHCHUS.
Cdhopmynupyiite Teopemy Jlammaca. IIpomeMoHCTpupoBaTh e€e NPUMEHEHHE K BBIYHCICHHIO
OIPEJEIUTEIIS.
8)Uro Takoe pelieHne CUCTEMBI THHEWHBIX anrebpandeckux ypaBHenuit? CHopMymupyire mpaBuia
Kpamepa s pemenus Takux cucteM. B kakom ciydae cuctemMa He IMEET pelieHus ?
9) ChopmynupoBaTh MOHATHE JIMHEWHON 3aBUCHMOCTH CHCTEMBI CTPOK M cTojO1oB. [lepeunciaurs
CBOMCTBA JIMHENHO-3aBUCUMOM CHCTEMBI CTPOK.
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10) Chopmynupyiite TeopeMy O paHre MaTpuibl. I[lepeduciuTe dIeMEHTapHBIC
npeoOpazoBanus Matpull. OnMIIUTe METOMWKY TPUBEICHUS MATPHUIBI K BEpXHE-
TpaneLeBUIHOMY BUAY.

11) latp monsitie pactmpenHoit marpuiel CJIIAY. CdhopmynupoBats Teopemy Kponekepa -
Kanenmu.

12) Onwcatp 0OIIYI0 TECOPUIO CUCTEM JIMHCHHBIX aJIT€OPanvecKiX ypaBHEHHI.

13) Onucarps meton [aycca pemernss CJIAY. Onucats npuMeHEHHE METOa B CiTydae OECKOHEYHOTO
MHO>KECTBA PEIICHUH.

14) PeuieHre 0MHOPOIHOM CUCTEMBI JIMHEWHBIX aNreOpandeckux ypaBHCHUI.

15) llekaproBa cucTeMa KOOpIWHAT. PaccrosHue Mexay Todukamu. JlejeHHe OTpe3ka B 3aJaHHOM
OTHOILIEHUHU.

16) Bekrop. [lnuna. PaBeHCTBO BYX BeKTOpOB. EMUHMYHBIN U HyJIeBO BekTopbl. KommnHeapHOCTD
BEKTOPOB.

17) Paanyc-BEeKTOp TOYKH M €€ KOOpAHHATHL. JIMHEHHbIC OTepalliy Hajl BEKTOPAMH U UX CBOMCTBA.

18) [poekuus BekTopa Ha ocb. CBoiicTBa mpoekuuit. OpThI OCeil U 3amich Yepe3 HUX BEKTopa.

19) BolpakeHUH KOOpAMHAT BEKTOpa dYepe3 KOOPAMHATHI €ro KOHIA W Havana. KoopauHathl
TUHEWHON KOMOWHAIINY BEKTOPOB.

20) TTonsiTre Ga3uca MPOCTpaHCTBA BEKTOPOB. Pa3noxkeHue BekTopa mo 6asucy.

21) Beruucnenue MoayJIsl BEKTOpa uepe3 ero KoopauHathl. HampaBisioue KOCHHYChl BEKTOPA U UX
BBIYUCIICHUE Y€PE3 KOOPIUHATHI.

22) Oprt BekTopa. JI0Ka3aTeIbCTBO COOTHOIICHHUS MEK/TY HAMPABISIOIINMH KOCHHYCAMH.

23) CkansipHOE TIPOM3BEJCHUE BEKTOPOB M €ro cBoiicTBa. HeoOXoauMoe M TOCTaTOYHOE YCIOBHE
NEepIEHIUKYISIPHOCTH BeKTOpoB. KocuHyc yria Mexxay AByMsI BEKTOPaMH.

24) BeipaxkeHue pabOThI CHIIBI Yepe3 CKaIsIpHOE MPOU3BeCHHE. BhipakeHne MPOSKIUH BEKTOpa Ha
0Ch Yepe3 CKaJSIPHOE MPOU3BEICHHE.

25) Cransipublii kBaapar. CKasipHbIe MPOU3BEICHHS OPTOB OCEHl KOOPAHHAT. 3alKCh CKAJISIPHOTO
NPOM3BEICHHSI BEKTOPOB Yepe3 JeKapTOBbI KOOPIUHATHI BEKTOPOB.

26) «IIpaBbie» U «IeBbIE» TPOMKH BEKTOPOB. BekTopHOE MPOU3BEICHHE BEKTOPOB U €TI0 CBOWCTBA.

27) BekropHoe mpou3BeAeHHE OPTOB oceil. BekTopHoe mpou3BeqeHHE BEKTOPOB B KOOPIMHATHOM
¢dopme. MOMEHT CUIIBI OTHOCHUTENIEHO TOYKH.

28) CmMeliaHHOE TPOM3BECHUE BEKTOPOB M €ro cBoiicTBa. HeoOXoammoe M JOCTaTOYHOE YCIOBHE
KOMIUTaHaPHOCTH BEKTOPOB.

29) BbIBO/I BBIp@KEHHUS CMEIIAHHOTO TIPOM3BE/ICHUS Yepe3 KOOPAUHATHI.

30) YpaBHeHHe NpsMOi Ha IUIOCKOCTH, MPOXOMSIICH Yepe3 IBE 3aJaHHBIX TOYKH. KaHOHHYEcKoe
YpaBHEHHUE NPSMOM Ha MJIOCKOCTH.

31) OGiiee ypaBHeHHE MPSIMOI Ha IUIOCKOCTH. HopMaith M HanpaBIIsFOIIHIA BEKTOP.

32) YpaBHeHne MpsMOil Ha IUIOCKOCTH, MPOXOMAIICH Yepe3 3aJaHHYK TOYKY, MEePIeHIMKYISIPHO
3aJIaHHON HOpMAJIH.

33) YpaBHeHHE TeOMETPUUSCKOTO MECTa TOYEK Ha IJIOCKOCTH, PABHOYIAJICHHBIX OT JBYX JaHHBIX
Touek Al u A2.

34) YpaBHeHHE MPSAMOIA Ha TUIOCKOCTH, MTPOXOJIAIICH Yepe3 3aaHHY0 TOUKY MapajlieibHO 3aIaHHOM
IPSIMOA.

35) YpaBHeHHe MpsIMOil Ha MJIOCKOCTH «B OTpe3kax». YacTHbIC Cilyyad pacIioiOXKEHHs HpsMOW Ha
TUIOCKOCTH OTHOCUTEILHO Havaja KOOpIUHAT.

36) Yron HakjIOHA MPsAMOI Ha TUIOCKOCTH. Y CJIOBHE MAPALICIbHOCTH U MEPICHIUKYISPHOCTH JBYX
IMPAMBIX Ha IJIOCKOCTH.

37) BekropHOe ypaBHEHHE MPSMOI Ha INIOCKOCTH. YpaBHEHHE NPSMOi Ha TNIOCKOCTH B HOPMAaJIbHOM
dopme.

38) B3anMHOe pacrosioKeHHe MPsIMOi U TOYKHU Ha TUIOCKOCTH. B3arMHOE pacrioioKeHne IByX TOUCK
Ha TIOCKOCTH.

39) Uro Takoe Mmy4yoK MPsIMBIX Ha IIOCKOCTH.

40) Buzbl ypaBHEHHIT TUIOCKOCTH B IPOCTPaHCTBE. [IOHSATHE HOPMAILHOTO BEKTOpPA

41) I'eomeTpHYecKasi ”HTEPIPETAIHS TAPAMETPOB OOIIEr0 YPaBHEHMS IFIOCKOCTH B IPOCTPAHCTBE

42) I'eomeTpudecKasi HHTEpIPETAIHs ITApaMETPOB HETOJIHBIX YPaBHEHHUH IJIOCKOCTH B IPOCTPAHCTBE

43) T'eomeTpudecKas MHTEpHpETAIMs [MapaMETPOB  BEKTOPHOIO  YpaBHEHHs IUIOCKOCTH B
MIPOCTPAHCTBE
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44) B3auMHO€e pPAaCIOJIOKEHHE IBYX IUIOCKOCTEH B mpocTpaHcTtBe (YCIIOBMS Ha IapaMeTph
ypaBHEHUI)

45) I'eomeTpuyecKkasl HMHTEpIpETAlMs MapaMETPOB HOPMAIBHOTO YPAaBHCHHS IUIOCKOCTH B
MPOCTPAHCTBE.

46) TToHsiTHE OTKIIOHEHUSI M PACCTOSIHUSI TOUKH OT IUIOCKOCTHU B TIPOCTPAHCTBE

47) YpaBHeHHE TIPSAMOM B MPOCTPAHCTBE KaK IMepecedeHHs MABYX IUTOCKocTed. OnpenencHue
HaMpaBJISIOLIET0 BEKTOPa

48) Yto Takoe my4oK IiockocTeid? BapuaHTsl ypaBHEHHIT IyUKa H UX OTIHYHE JAPYT OT Ipyra

49) KanoHHYeCKOE ¥ TApaMETPHIECKOEe yPaBHEHHS MPSIMOil B IPOCTPAHCTBE

50) BzanMHOe pacroyiokeHHe MPSIMOH U IUIOCKOCTH B MPOCTpaHCTBE (YCIIOBHS Ha MapaMeTpel
YpaBHEHHH)

51) CrrocoObI ompeIeIeH st PACCTOSHIS OT TOYKH IO IPAMOM B IPOCTPAHCTBE

52) Ompeznenenue 1 npUMepbl JIMHEWHBIX POCTPAHCTB. [oHsATHE H30MOphHU3Ma

53) Ompenenenue cOOCTBEHHBIX 3HAYCHHI 1 COOCTBEHHBIX BEKTOPOB JINHEHHOTO IPe0Opa3oBaHus

54) TIpeo6pa3oBaHme IPOCTPAHCTBA, CBI3aHHOE C PABHOMEPHEIM CXKaTHEM

55) INousTre KBagpaTHIHOH opMel. KaHOHMYECKMIT BUI KBaAPATHIHON HOPMEL.

56) Meton Jlarpamka npuBeieHNs] KBaJpaTUIHON (POPMBI K KAHOHHUYECKOMY BHUJTY.

57) Meton SlkoOu npuBeICHHUS KBaAPaTHIHON (HOPMBI K KAHOHUYIECKOMY BHIY.

58) IIpeobOpazoBanue KBaApaTHIHOM (HOPMBI TIPH JIMHEHHOH 3aMEHE TTEPEMEHHBIX

59) Konnueckue ceueHus: 1 KpUBbIE BTOPOTO MOPSIKA

60) I'eomeTpuueckas HHTEPIPETALUS TAPAMETPOB YPABHEHHUS OKPY)KHOCTH U JJLTHIICA.

61) [TapamMeTphl U CBOWCTBA 3JLTHIICA

62) I'eomeTpuueckas HHTEPIPETALUS TAPaMETPOB YPaBHEHHUS THIIEPOOIIBL.

63) ITapameTpbI 1 CBOMCTBA THITEPOOJIBI

64) I'eomeTprueckas HHTEPIPETAIIUS TapaMETPOB YPaBHEHHUS MapadoIbl.

65) ITapameTpbl U CBOWCTBA MapaboIIbI

66) IIpuBeneHre ypaBHEHUsI ICHTPAILHOM JIMHUK BTOPOTO MOPSIIKA K KAHOHUYECKOMY BHILY

67) IlpuBeieHrEe MPOU3BOILHOTO ypaBHEHHS TapadoIIbl K KAHOHUYECKOMY BUIY

68) IIpeobOpa3zoBaHie CHCTEMBI KOOPIUHAT IIPU MOBOPOTE OCEit

69) Onpesienenre yria MOBOpOTa OCEH KOOPAMHAT MO MapamMeTpaM ypaBHEHHS KPUBOH BTOPOTO
nopsijika

70) Buzsl moBepxHOCTE#H BTOpOro nopsiaka. OCHOBHBIE APaMETPhl H CBOWCTBA

4) Hepeqeﬂb BOIIPOCOB, BLIHOCHMMBIX HA MPOMEKYTOUYHYI0 aTTECTALUI0

TEOPETUYECKUE BOIIPOCHI k 3x3ameny:

1 Ilonstue matpunsl. JIlnHelHbIe omepanuu Hag Marpuuamu. [IpousBemeHne marpuil. J{oka3aTenbCTBO CBOMCTB
oneparuil.

2 TlpousBenenue MaTpuubl Ha BekTop. IlpomsBeneHue AByX Marpuil. JloKa3arenbCTBO CBOWCTB MPOM3BEACHUS
IlepectanoBounbie MaTpuIlsl. CTETIEHh MATPHUIIHL.

3 TlousTre onpenenutens. Jloka3aTeabCTBO CBOMCTB ONMPEICIUTEIICH.

4 TlpaBuna Kpamepa perreHus cucTeM JIMHEHHBIX YpaBHEHHH C JIOKAa3aTeIbCTBOM. beckoHeUHOe MH-BO peIIeHHI
CHCTEMBL.

5 OOparnas mMaTpuna. MaTtpuyHas 3aliuch CUCTEMBI ypaBHEHHH. MeToJ] 00paTHOI MaTpHIbl pEIeHNs] CUCTEMBI U
ero o00CHOBaHHeE.

6 Marpuna Kak cuctemMa cToJI010B WIH CTPOK. [ToHsATHE TMHEHHOI 3aBUCMOCTH CTPOK:

7 CBOMCTBA CHCTEMBI CTPOK C JI0Ka3aTeILCTBOM.

8 BasucHblit MUHOp 1 paHr MaTpullbl. CBOWCTBA paHra ¢ 10Ka3aTeJIbCTBOM.

9 Jloka3aTenbCcTBO TEOpPEMbl: DJeMEHTapHble MpeoOpa3oBaHMsl HE MEHSIOT paHra Marpuibl. Jloka3arenbcTBo st
Bcex 4 BUAOB MpeoOpa3oBaHU.

10 J[okazarenbcTBO Teopembl Kponekepa-Kamesu.

11 OO6mas Teopus CHCTEM JIMHEWHBIX anredpandeckux ypaBHeHuid. Meron ["aycca.

12 Tlousitue BekTOpa. JlOKa3aTeaIbCTBO CBOMCTB JTMHEHHBIX ONEpaIiii HaJl BEKTOPaMHU.

13 CxkanspHoe mnpousBeneHHe BeKTOpoB. Ero BblpakeHHMe uYepe3 KOOpAMHATHL. JlOKa3aTenbCTBO CBOMCTB
CKaJIIPHOTO NIPOU3BEICHHUS.

14 BexTopHOe mnpou3BeneHHE BEKTOpOB. Ero BeIpaxkeHHMe dYepe3 KoopAWMHATHL. JlOKa3aTenbCcTBO CBOMCTB
BEKTOPHOT'O NIPOU3BEICHHUS.
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15 CwmemanHoe npowusBeneHHE BEKTOpPOB. Ero BelpakeHHe dYepe3 KoopAuHATHL. JloKa3aTelbCTBO CBOMCTB
CMEIIAaHHOTO NPOU3BEICHHUS.

16 6 BHIOB ypaBHEHHMH MNpSMOM Ha IUIOCKOCTH C MX BBIBOJIOM (KaHOHHMYECKOE, MapaMeTpuueckoe, odiiee, «B
OTpe3Kax», BEKTOPHOE, Yepe3 yriIoBoil K03 HUIUEHT).

17 BsIBOI HOPMaIBHOTO ypaBHEHHs NPSMOM Ha IUIOCKOCTH. B3auMHOe pacrosiokeHue NpsMOW M TOYKH Ha
IUIOCKOCTH. B3anMHOE pacrionoXeHue AByX MPSIMbIX.

18  Bunasl ypaBHEHHI! IIIOCKOCTH B IIPOCTPAHCTBE

19  BrBog 00miero ypaBHEHHS IUIOCKOCTH B IIPOCTPAHCTBE

20  T'eomerpudeckas HHTEPIPETANHs HEIOIHBIX YPABHEHNH MIIOCKOCTH B IIPOCTPAHCTBE

21  BbIBOJ BEKTOPHOTO YPABHEHHUS ITIOCKOCTH B IPOCTPAHCTBE

22  BsamMHOe pacIoyioKeHHE ABYX IUIOCKOCTEH B IPOCTPAHCTBE

23  HopmanbpHOe ypaBHEHHE IUIOCKOCTHM B IPOCTPAaHCTBE. B3anMHOe pacrojiokKeHHEe TOYKH W IUIOCKOCTH B
MPOCTPAHCTBE

24 YpaBHEeHHE NPSIMOW B MPOCTPAHCTBE KaK MMEPECEUCHUS BYX IIOCKOCTEH

25  KaHoHHMYeCKOe M MapaMeTPUYECKOe ypaBHEHHUS IPSIMOH B IIPOCTPAHCTBE

26  B3zamMHOe pacrojoXeHHe NPsMOH U IIIOCKOCTU B ITPOCTPAHCTBE

27  PaccTosiHHE OT TOYKH JI0 PSIMOM B IPOCTPAHCTBE

28 CHMBOJIBI MaTEMATHYECKOHN JIOTHKU M UX HCHOIB30BAHUE.

29 IonsaTre GYHKIUU U CTIOCOOBI X 3aTaHUS.

30 OcHOBHEIC IeMEHTapHbIe (PYHKINH U UX TPpaduKH.

31 [onsTHE YMCIOBOM MOCIENOBATENLHOCTU. [Ipenen uiucaoBoi mocaea0BaTeNbHOCTH.

32 BeckoHe4HO Majble ¥ OECKOHEYHO OOJIBIINE MOCIEAOBATEILHOCTH, HX CBOHCTBA.

33 Yucno e.

34 Ipenen GyHKIMU B TOUKE U HA OECKOHCUHOCTH.

35Teopemsl 0 mpeaenax GHyHKIUH.

36 IlepBeIii 1 BTOpOI 3aMeydaTeNIbHbIE TPEACbI.

37 BeckoHeuHO Manble (QyHKUIUH, KiacCUPHUKALUs OECKOHEYHO Manble (GyHKUWH, Kiaccupukauus OeCKOHEUHO

MaJbIX.

38 [IpuHUHMM 3aMEeHBI (QYHKITHA YKBUBAJICHTHOCTH.

39 HenpepBbIBHOCTH OCHOBHBIX 3JICMEHTAPHBIX (DYHKITHIA.

40 OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (PYHKITUIX.

41 CpoiicTBa QYHKINH HEMIPEPHIBHBIX HA 3aMKHYTOM OTpPE3Ke.

42 TloHsiTHE IPOU3BOIHOM, €€ TEOMETPUUECKUI U MEXaHUUECKUN CMBICIL.

43 INpaBuia BEIYUCICHUS IPOU3BOIHOM, TaOJHIIa IPOU3BOHBIX.

44 Jlorapudmuueckas NPOWU3BOJHASL, NPOU3BOJHAS HESBHO 3aJaHHOI (QYHKIMH, IPOU3BOJHAS MAapaMeTPHYECKH

3aIaHHOHN (DyHKITHH.

45 uddepeniman GyHKIIUH, €ro CBONCTBAa U METO/IbI BEIYMCIICHHUS.

46 VuBapuanTHOCTH GopMBI IepBoro quddepeHnnana.

47 IlpownzBoaubie 1 AuddepeHInabl BHICIIHX TOPSIIKOB.

48 OcHOBHBIE TeOpeMBI TU( G EepeHIINATFHOTO UCYUCIIeHus: TeopeMbl Depma, Poist, Jlarpanxka, Komm.

49 Tlpasuio Jlonurans.

50 ®opmyna Teitnopa.

51 MOHOTOHHOCTb, PKCTPEMYMBI (YyHKIIHH.

52 HampaBienue BBITYKIOCTH Tpaduka QyHKIUH, TOUYKH Nepernoa.

53 AcumnroTsl rpaduka GyHKIHH.

54 OOwias cxema ucciieoBaHus GYHKIUNA 1 TOCTPOSHHE rPpadHKOB.

55 Haubounbliiee 1 HauMeHbIIIee 3HaUeHUe PYHKINI Ha 3aMKHYTOM OTpe3Ke ¥ MHTEpBaJIe.

56 IlonsTue nepBooOpa3HOI U HEONPEAEICHHOTO HHTETpaa.

57 Tabawma unaterpanoB. CBOHCTBA HEOMIPEIEICHHOTO HHTETpAIa.

58 ®opmyna uHTErpUPOBAHUS MO YacTsAM. VIHTerpupoBaHKe 3aMEHOM MMepeMEeHHON

59 TlousiTre nepBooOpa3HON M HEOIPEIEICHHOTO HHTErpaa.

60 Ta6smua naTerpanos. CBOWCTBA HEONPEEICHHOTO HHTErpaa.

61 ®opmysa UHTErpUpPOBaHUS 110 YacTsAM. VIHTerpupoBaHue 3aMeHOM epeMEHHOM.

62 VurerpupoBaHne panMoHaIbHbBIX QYHKIUI.

63 MurerpupoBaHne nppanoHaIbHBIX, TPHTOHOMETPHYECKHUX (QYHKIUH.

64 TlonsiTne o HeOepyIMXCS UHTETpajax.

65 TloHsTHE OMpeNeNIeHHOT0 HHTETPAIA, €ro FeOMETPUIECKIH 1 MEXaHNYECKHH CMBICI.

66 Teopema CyILICCTBOBAHUS.

67 CsoiicTBa orpeziesieHHoro nHrerpaia. Teopema o cpeHeM 3HaUeHHH.

68 OmnpeneneHHbId HHTErpall C IEPEMEHHBIM 1 BepXHUM mpezenom. @opmyiia Hetorona-JleiOnuna.

69 3amena nepeMeHHON B ONpeesieHHOM HHTerpaiie. @opMmyJsia HHTErPUPOBAHUSI IO YACTSM.

70 T'eomeTpuueckue U GU3MIECKUE N3II0KEHHS ONPEICIIEHHOTO HHTErpaJIa.
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71 HecoOCTBCHHBIC UHTETPAIIBI.

72 Tlonsitne QyHKINM HECKOJIILKUX TIEPEMEHHBIX.

73 Tlpenen v HENIPEPHIBHOCTH (DYHKIIMU HECKOJIBKHUX NEPEMEHHBIX.

74 OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIUIX.

75 CoiicTBa (h)yHKIMI HENPEPHIBHBIX HA 3aMKHYTOM OTPaHHYEHHOM MHOMECTBE.

76 YacTtHple Ipon3BOAHBIC (YHKIIMN HECKONBKHX IepeMeHHbIX. [lomnbnii quddepennnan.

77 HesBuble pynkunu. KacaTempHast MIOCKOCTH M HOpMaIlb K TOBEPXHOCTH.

78 YacTHbIe IPON3BOAHBIC BHICIIHX ITOPSIKOB.

79 ®opmyna Teitnopa s GyHKINH MHOTHX MIEPEMEHHBIX.

80 DxcTpemyMsl (GyHKIHI MHOTHX MTEPEMEHHBIX. Y CJIOBHBIN 3KCTPEMYM.

81 Tuddepenunansueie ypaHenus ([Y), obmue moHATHS.

82 1Y nepsoro nopsaka. 3anava Komru.

83 Teopema cymiectBoBanus pemieHus Y nepBoro mopsaka.

84 Tlpocreitmue JIY nepBoro nopsiaka. OcoObie penicHuUs.

85 Jluneiinsie Y. [IpuHIMI Cyneprno3uuy.

86 Jluneiinoe /1Y nepBoro mopsiika ¢ HOCTOSSHHBIMH KO3 GHUIIMEHTaMH.

87 Jluneiinoe ogHopoaHoe /1Y ¢ mocTossHHBIM KO3 (GHIUEHTOM.

88 Jlunelinble OJHOPOAHBIC YPABHEHUS BTOPOTO MOPSIKA C TOCTOSTHHBIMU KO3 (QUITCHTaMH.

89 Merton Bapualiy MOCTOSIHHBIX. YacTHOE pelieHre HeOJHOPOJHOTO YPABHEHUSI C OCTOSTHHBIMH
KodppHureHTaMu.

90 Cucremsl Y. Jluneiinas ogHOpoaHas cuctema V.

91 O6mee pemeHre 0MHOPOIHOM cucTeMBI 1Y ¢ TOCTOSHHBIME KO3 (DUIIHCHTAMH.

92 Heopnopoanas cucrtema /Y ¢ mocTossHHBIMU KO3 PHUIIUSHTAMU.

93 KpacBsie 3a1a4u.

94 HpI/I3HaKI/I CXOAUMOCTH YHUCJIOBBIX U CTCIICHHBIX PAOB.

95 OcHoBHBIE CBOICTBa (DYHKIIMOHAJIBHBIX PSIIOB.

96 OcHOBHbIE KOMOWHATOPHBIE CXEMBI.

97 OcHOBHBIEC TEPMUHBI TEOPUU BEPOSTHOCTEH.

98 ®opmyna Bbaiieca u popMyIa IOTHOI BEpOSITHOCTH.

99 OcHOBHBIC TEpMHHBI MATEMATHIECKOH CTATHCTUKH.

TUIIbI 3AJAY ITPAKTUYECKOI'O 3AJJAHNA

e  OrmnpeneneHue pasMEpPHOCTH IPOCTPAHCTBA BEKTOPOB.

Perrenune cucteM NUHEHHBIX ypaBHEeHUH (2 3aJaHus Ha 2 pa3IMIHBIX METOMA).

[psimast Ha TUTOCKOCTH (TPH M3 8 THIOBBIX 3371a4).

[IpsiMast 1 MIOCKOCTh B pocTpaHCTBe (ABe U3 10 THIOBBIX 3a/1a4).

Beruncienue npezena nociae0BaTelbHOCTH.

Beruncienue npezena GyHKIHH.

Beruriciienue npon3BoIHBIX OT (QyHKLUA.

Berumciienue npon3BoIHBIX OT (DYHKLUH 3a1aHHBIX HESBHO M ITAPAMETPHUYECKH.
Beruncienne HHTETpasoB METOAOM BHECEHHS oA 3HaK quddepennnana.

Beruncnenue nHTErpagoB METOAOM MHTETPUPOBAHUS IO YACTSAM M 3aMEHON IIEPEMEHHOTO.
Beruncnenue onpeneneHHbIX HHTETPAJIOB.

Pemenne muddepeHnnanbHbpIX ypaBHEHNH MIEPBOTO TOPSAKA.

Pemenne nuneitHbIX nuddepeHInaIbHBIX YpaBHEHNH ¢ TTOCTOSTHHBIME KO3(QUIMEHTaMH.
Pemenne cucrems! muddepeHnanbHbIX YpaBHEHNI BTOPOTO MOPsIIKa € TIOCTOSTHHBIMH KO3 GHUINEHTaMH.
OmnpeneneHye CXo0AUMOCTH HEKOTOPOTO Psifia.

Perrenne 3aaun Ha onpeieIeHNEe BEPOITHOCTH HEKOTOPOTO COOBITHS.

5.2. Onucanue mnoka3arejell W KPHUTEPHEB KOHTPOJISI YCIIEBAEMOCTH, ONMMCAHHE IIKAJ
OLICHMBAHUSA

Jlst olleHKH 3HaHUM, YMEHMH, HaBHIKOB U (POPMUPOBAHUS KOMIIETEHLUHU M0 JUCIMILIUHE
npUMeHseTCs OauIbHO-PEUTHHTOBAs CHCTEMa KOHTPOJIS U OLIEHKH yCIIEBAEMOCTH 00YYaroIuXcs
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ouHori ¢opmbl. OCHOBHBIC TpeOOBaHUS OALTLHO-PEUTHHTOBOH CHCTEMBI MO AWCIUIUIMHE W
IIKaJIa OIICHUBAHMS PUBEACHBI B Ta0IHIax 5 - 7.

Tabnuma 5 — TpeGoBanus O0aNIEHO-PEHTUHTOBOM CHCTEMBI IO TUCITUTUTHHE

MakcuManbHble
Kommgec Jlomoaau
6ams! 3a moasux | Cpoku HItpadHusie 6amisl
TBO TENbHBIC
Bupl pabot paboTHI BBIIOJI
MOIBHJIO OaJIel 3a
HEHHSA 3a  mHapymeHue | 3a KauecTBO
Bpabotrer | 1 | 2 | 3 | 4 Ka4eCTBO
CPOKOB
KontponsHsie 4 6|55 | g | cHeMeC Hdo+23a | 1o -23al pabory Jo-23al
paboTHI SITHO 1 paboty paboty
BrimosaaeHue Ho 3 6amuoB3a 1 | exenen | lo  +1 | ITo -1 Gamry 3a 1
JOMAIITHUX 3aJaHAN 14 paboty enpHO | Oamma 3a | paborty
1 padoty
Beimosnnenue Io 5 6amnos 3a 1 HJo 45
ROMONHHTENLHEX /3 N p a6 oty GasuIoB
TIOBBIILICHHOH 4
CJIO)KHOCTH (st 3a 1
JKeJIAIOIIHX) pabory
Iocemenue o 2 6amuoB3a 1 | exenen | Oteer y | Ilo -1 Gammy 3a 1
3aHATHI (y4acTue B 13 HEeJIeIT0 €JIbHO | JOCKH MPOITYCK
00CyKIeHUIX bi (o) +1
3a/1a4) Oayuta
OTBeT Ha DK3aMCHE 1 10 STHBaph
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Tabnuna 6 — Kpurepuu orileHuBaHus pe3yabTaTta 00y4eHHs 10 TUCUUIIIMHE U IIKajla OLlEHUBaHUS

Kputepun onieHuBaHUS pe3yIbTaTOB 00y4IeHHUS

Onenka Onenka Onenka Onenka
Kol 1 HAUMEHOBAHUE KO}I 1 HAMMCHOBAHUC
aKOMHeTeH " MHMKATOpa JIOCTHKSHNIA «Heyuon.neTBoopnTenbﬂo» «yuonneTBopngem,ﬂo» «xopou;o» «OTJII/I‘II(l)O»
a KOMIETERIHT 0-54% 55-70% 71-85% 86-100%
OT max PeHTUHTOBOM OT Max PEeUTUHTOBOH OLICHKU OT max PeUTHUHTOBOI OT Max peUTHHrOBOMN
OLICHKU KOHTPOJIS KOHTPOJIS OIICHKH KOHTPOJIs OIICHKH KOHTPOJIS
OIIK-2. HOIIK-2.1. Ucnonssyer | M3noxxenne yaeOHOTO dparMeHTapHsIe, 3maer  marepuan  Ha | Umeer riryookue
Crocoben MaTCMaTHICCKHUE U | Marepuajia OECCHCTEMHOE, | IOBEPXHOCTHBIC 3HAHUS M0 | JOCTAaTOYHO XOpoIIeEM | 3HAHUI BCETO
HCTONIE30BATR usmIecKne METONBI UM | yemonHoe, He 3HAET OCHOB | OCHOBAM TCOPHH MHOKECTB H | YPOBHE; NpeCTaBIsAeT | MaTepuana, I[OHUMAeT
MaTEMATHICCKHE, PCILICHIA 3189 | reopun MHOYKECTB M TEOPHH | TEOpUH IpadoB. OCHOBHBIE ~ 3aJa4d B | CTPYKTYpY
¢usmaeckue, (U3NKO- | MPohecCHOHATHHON .
Fpa(bOB, HE moxeT | M3noxkenue IMMOJTYYCHHBIX paMKax IIOCTAaHOBKH | JUCHUIIIMHBI, OCBOUJI
XUMHYCCKUEC, JACATCIBHOCTH o o
HUCII0JIB30BaTh METOAbI | 3HAHWKU HCIIOJIHOC, OJHAKO | ICJICH u BI)I60pa HOBallM JICKIIUOHHOI'O
XUMHYCCKHUEC MECTOAbI 6 6
IS pemieHms  3aad KOMOMHATOPUKH B paMKax | 5T0 HE NPEMATCTBYET | ONTHMAIBHEIX  CHOCOGOB | Kypea 110 CPaBHEHMIO ¢
npodeccHOHATBHOI MOCTABIICHHBIX  IeNiell W | YCBOGHHIO  MOCJEAYIONIErO | X JOCTHIKCHUS. yUeOHOUW JUTEepaTypou;
IESTEILHOCTH 3aga4, 4YTO IMPCIATCTBYCT | MaTcpuala. I[OHYCKa}OTCH HU3JI0KCHHUEC
YCBOCHHUIO  MOCIEIYIOMIEro | OTACTbHBIE  CYNIECTBEHHBIC MOJYYCHHBIX  3HAHUUN
MaTepuana OMMOKY, WCIPABICHHBIC C MOJTHOE, CHCTEMHOE;
MOMOIIIBIO  TIPEToIaBaTes. JIOITy CKalOTCSl
3aTpyaHeHUS pH eJAVMHUYHBIE  OIIMOKH,
(OpMyITHPOBAaHUU OCHOBHBIX CaMOCTOSTEITHLHO
IOJIOKEHUHN u 150, UCIIPABJISICMBIE pu
MIPUMECHEHU U cobeceoBaHUM
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Tabmuma 7 — Kputepun oreHuBaHus

Ouenka Kpurepum oneHuBaHus
N OIICHKY «OTJHYHO» 3aCTy)KHBaeT OOYyYalOMIMiCA, OCBOWBIIUI 3HAHUS,
Bricokuii ypoBeHb N
YMEHHsSI, KOMIICTCHIIMM W TEOPSTHUYECKUH MaTepuan 0e3 MpoOeIioB;

«5»
(oTm9HO)

BBHITIOJTHUBIIUN BCE 3aJlaHUs, MPEIyCMOTPCHHBIC YYCOHBIM IIJJAHOM Ha
BBICOKOM Ka4€CTBEHHOM yPOBHE; MPAKTHUECKHE HABBIKA MPOPECCHOHATEHOTO
MIPUMEHEHUS] OCBOSHHBIX 3HaHUH COPMHUPOBAHBI.

Cpennuii ypoBeHb
«4»

OLICHKY «XOpoI1lI0» 3acClly>KUBacT o6yqafom1/11710;1, IMMPAKTUYCCKU MOJHOCTBIO
OCBOUBIIHI 3HaHuA, YMCHHUA, KOMIICTCHIIMU U TCOpeTI/I‘-ICCKI/Iﬁ Marcpual,

(xoporo) y4eOHBIE 3a/laHUSI HE OLEHEHBI MAaKCHMAIBHBIM YHCIOM 0alllIOB, B OCHOBHOM
chopMHUPOBaI MPAKTUIECKUE HABBIKH.
[Toporossrii OLICHKY «Yy/JAOBJIETBOPUTEIBHO» 3aCIyKUBAaeT OOy4aroIluiics, YacTHYHO C
YpOBeHB «3» mpoOenaMy OCBOWMBINWY 3HAHWSA, YMEHHUS, KOMIIETCHIIMH M TEOPETHUYECKUH
(ymoBmeTBOpUTENB- | MaTepuai, MHOTHE ydeOHbIe 3a/JaHus JH00 HE BBITOIHWII, TUOO OHU OIICHEHBI
HO) YUCIOM Oa/uioB OJIM3KMM K MUHHMAalbHOMY, HEKOTOPBIE MPaKTHYECKUE
HaBBIKK HE CHOPMHUPOBAHEIL.
MuHUMaNBHBII OIICHKY «HEYAOBJIECTBOPHUTEIHHO» 3aCITy’KUBAET O0YUAIOIIMIACS, HE OCBOMBIIIHN
YPOBEHB «2» 3HAHHA, YMEHUS, KOMIIETEHIINH U TEOPETHUECKUIT MaTepra, yaeOHbIe 3aJaHus
(HeymoBeTBOPHU- HE BBINOJHWII, IPAKTHYECKHUE HABBIKU HE CPOPMHUPOBAHBI.
TETHHO

6 YYEBHO-METOANYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOHas imTeparypa
6.1.1 Kypom, A.I'. Kypc Breicmreii anreOpsr:*yue6. mis By3oB / A.I'. Kypomr. - 17-e u3n.; crepeorw. -
CII6.: Jlans, 2008. - 432c¢.: un. - (Knaccuueckas yueOHas nuteparypa no Mmatemaruke). (15 sk3).
6.1.2 MpuBasos, NU.U. Ananutudeckas reoMeTpusi: yaeOHuK s By30B / M.U. TlpuBanos.-37-¢
u3n.; crepeorun. - CII6.: Jlanp, 2008. - 304c.: un. - (Yuebuuku st By30B. CroernuanbHas
JTUTEpATypa).
6.1.3 Kierennk /I.B. COopHuk 3amau no aHaautudeckoit reomerpu. Ilox pen. Edpumosa H.B. /
J.B.Knerenuk. — CII6.: IIpodeccus, 2009. — 200c.
6.1.4 Ilncomennblii JI.T. KoHcniekt nexiuit mo Beiciiei MmaTematuke (B 2 4),-8¢ u3f., ucrhp.-M.:
Atipuc-nipecc,2007. 288c. https://e.lanbook.com/
URL.:https://nashol.me/20210912136269/konspekt-lekcii-po-visshei-matematike-2-chast-
pismennii-d-t-2004.html
6.1.5 bepman, I'.H. COopHUK 33724 IO KypCy MaTeMaTHYECKOTO aHallM3a: PelleHrne THITHYHBIX
U TPYIHBIX 3a1a4: yueOHoe mocooue mst By3oB / I.H. bepman. - 3-e uzn.; crepeorurn. - CII6.:
Jlanw, 2007. - 608c.: .

bubnuoreunsiii pOH]] YKOMIUIEKTOBAH NMEYAaTHBIMU M3JAaHUSIMU U3 pacueTa He MeHee 0,25
DK3EMILISpa KAXKJIOTO M3 M3JaHHM, YKa3aHHBIX BBIIIE HAa KaKIOTO0 OOydYaromierocs W3 4ducia
JIUII, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIONIYIO TUCIUIUINHY (MOTYJIb).

6.2. MeTonnueckne yKa3aHusl, peKOMEHIAIUH U IPyIrue MaTepHaJIbl K 3aHATHAM

6.2.1 BeluncjieHne TPOU3BOAHBIX (QYHKIHMA OIHOr0 TepeMeHHOro [JIeKTPOHHbIE TEKCTOBBIE
JAaHHbIE|: METOM. yKa3aHus st oOyuarontuxcs HampasieHuit moarorosku 01.03.04, 09.03.02, 13.03.02,
15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢dopm obyuenms / I HI'TY; cocr.: A.IO.
Jlatyxun, H.M. borocnosckas. — J[3epxkunck, 2018. — 24 c.

6.2.2 PemmieHue 3a1a4 N0 TEOPUH BEPOSITHOCTEH [DJIEKTPOHHBIE TEKCTOBbIE€ JIaHHbIE|: METO/I.
yKazaHus I oOyuwaronmuxcst Hampamierwmii moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm oOyuenus: B 4u. U.4 / I HITY; coct.: HM.
Borocmosckas. — J{zepxunck, 2018. — 25 c.

25


https://e.lanbook.com/

6.2.3 Pemenne 3an1a4 mo TeopuH BepoOATHOCTell [JJIeKTPOHHbIE TEKCTOBBbIE JAaHHBIE|: METOII.
yKazaHus Uil oOyuwarommxcs Hanpasienuii moaroroBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm oOyuenwms: B 4u. U.3 / [AIIA HI'TY; coct.: H.M.
Borocnosckas. — J{3epxunck, 2018. — 22 c.

6.2.4 PemieHue 3a1a4 10 TEOPUH BEPOSITHOCTEH [DJIEKTPOHHBIE TEKCTOBbIE€ JaHHbIE|: METOI.
yKazaHus Uil oOydarommxcsi HampapieHwit moarotoBkm 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opmbl 00yuenus: B 4u. U.2 / JIIIK HI'TY; coct.: H.M.
Borocmosckas. — JI3epxkunck, 2018. — 24c.

6.2.5 KomniiekcHbie yncsia [JJIeKTPOHHBbIE TEKCTOBbIE JaHHbIE|: METOI. YKa3aHUs JJIsl O0YYatONIHXCsI
HanpasyieHuid moarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex popm odyuenus / JIITM HI'TY; coct.: H.M. Borocnosckast, .}O. Xaputonoa. — J[3epxunck, 2018.
—-19c.

6.2.6 Pemienne 3amay mo TeopuM BeposiITHOCTel. Agaredpa coObiTuii. Kiaaccumyeckas n
reoMeTpuYecKasi BepOSITHOCTHbIE CXeMbI [ DJIEKTPOHHbIE TEKCTOBBIE TaHHBIE]: MECTOJI. YKa3aHUS s
oOydaronuxcs HampasineHnit mogarotoku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex dhopm ooyuenus / AT HI'TY; coct.: H.M. borocnosckas. — J[3epxkunck, 2018.
—-25c¢.

6.2.7 UncaoBble psaabl [IIeKTPOHHbIE TEKCTOBbIE NAaHHbIE|: METOJl. YKa3aHUS IS OOYYarOIIMXCS
HanpasneHuit moaroroBku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex popm obyuenus / ATIN HI'TY; coct.: A YO. Jlatyxun, H.M. Borocnosckas. — J{3epxxuHck, 2018. —
28 c.

6.2.8 Pemienue 3a/1a4 o KOMOMHATOPUKE [DJIeKTPOHHBbIE TEKCTOBBIE JaHHbIE]: METO/I. YKa3aHUs IS
oOyuaromuxcst HanpasieHus: noarotoBku 01.03.04 «[Ipuknannas MaTeMaTHKa» OYHON (GOPMBI OOYUEeHUS
/ AITA HI'TY; cocr.: U.IO. Xapuronosa, H.M. borocnosckas.— J{3epxxunck, 2018. — 24 c.

6.2.9 Ilpeodpa3zoBanne Jlaniaca U ero mpuMeHeHHe [JJIeKTPOHHBIE TEKCTOBBbIE JAaHHBbIE]: MeTO.
yKazaHus JUisi oOywarormmxcsi HampabieHwid moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm oOyuenus: B 2u. U.1. / I HI'TY; cocr.: A.H.
JloGaer, H.M. Borocnosckas. — [I3epxkunck, 2018. — 20 c.

6.2.10 IIpeoOpa3zoBanue Jlamiaca U ero nmpuMeHeHue [JJIeKTPOHHbIE TEKCTOBbIE TaHHBIE|: METO.
yKazaHus JUisi oOyuwarommxcs HanpaeieHwii moaroroBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm oOyuenus: B 2u. U.2. / AT HI'TY; coct.: A.H.
Jlo6aes, H.M. Borocnosckas. — [I3epxkunck, 2018. — 22 c.

6.2.11 IlnockocTh M NpsiMasi B MPOCTPAHCTBE [DJIeKTPOHHbIE TEKCTOBbIE AaHHbIE]|: METO[. YKa3aHUs
ISt oOydaromuxcs Hampasiennii moarotosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex ¢opm obyuenus / AIIN HI'TY; coct.: A.H. Jlo6aes. — {3epxkunck, 2018. — 25 c.

6.2.12 BekTopbl [JJeKTpOHHbIE TEKCTOBbIEe [aHHBIE|: METON. yKa3zaHUS A OO0YyYaromIuXCs
HanpasyieHuit nmoarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex popm obyuenus / I HI'TY; coct.: H.M. Borocnosckast. — [I3epxxunck, 2018. — 23 c.

6.2.13 Paast ®@ypbe [DJIeKTPOHHBIE TEKCTOBBIE JaHHBIE]: METOH. yKa3zaHUS UIA OOYYarOIIUXCS
HanpasyieHuid moarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
ouHo# Gopmel 00yuenns / I HI'TVY; coct.: H.M. Borocnosckas. — J[3epxxunck, 2018. — 22 c.

6.2.14 Onpenenurtean [DJeKTPOHHBbIE TEKCTOBBIE NaHHbIE|: METOJ. yKa3aHUs I O0YYaromIMXCs
HanpasieHuil noarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex ¢opm obyuenus / [T HI'TY; coct.: H.M. Borocnosckast. — JI3epxxunck, 2018. — 24 c.

6.2.15 MaTpuusl [JJIeKTpPOHHBIE TEKCTOBbIE JaHHbIE|: METOJ[. YKa3aHHUsA I OOyYaroIIMXCs
HanpasieHuil noarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex ¢opm obyuenus / I[N HI'TY; coct.: H.M. Borocnosckas. — [I3epxkunck, 2018. — 41 c.

6.2.16 JIuHelinble NPOCTPAHCTBA [DJIEKTPOHHbIE TEKCTOBbIE€ JAaHHbIE|: METOJ. YyKa3aHHUS II0
quctuiuinHaM «JIvuHeliHas anreOpa W aHAMTHYECKas TeoMeTpus» U «MaTeMaTHYecKud aHaimu3y» JUis
oOydaronuxcsa HanpasieHus noarotosku 01.03.04 «llpuknagnas MateMaTHKa» O9HON (OpMBI 0O0yUEeHHUS
/ AITA HI'TY; cocr.: U.1O. Xapuronosa, H.M. Borociosckas. — [{3epxxunck, 2018. — 46 c.

6.2.17 IloBepXHOCTH BTOPOro MOpsAKa [JJeKTPOHHbIE TeKCTOBbIe JaHHbIE]|: METOA. YKa3aHHs IS
oOyJaromuxcs HarpasieHuit mogarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex ¢opm obyuenus / AN HI'TY; cocr.: A.1O. Jlaryxun, FO.A. Jlatyxuna. —
Jzepxwunck, 2018. — 20 c.
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7 ”THO®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI

Y4eOHbIld  Mporecc MO JUCHHMIUIMHE  O0ecneYeH  HEOOXOIUMBIM  KOMIUIEKTOM
JUICH3UOHHOTO U CBOOOJIHO PaCHpOCTPAHIEMOTO MPOrPaMMHOTO OOECIeUeHUs, B TOM YHCIIe
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTaB MO IUCHUUIUIMHE ompeneneH B Hactosmenr PIIJ u
MOJIJTIC)KUT OOHOBJICHUIO MTPU HEOOXOAUMOCTH ).

7.1 Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

HI/ICHI/IHHI/IHa, OTHOCHUTCA K I'PYIIIC OUCHHUIUIMH, B paMKaX KOTOPBIX IIPCAIIOJaracTcs
HCIIOJIBb30BaHHUC I/IH(I)OpMaL[I/IOHHbIX TEXHOJIOTHI KaK BCIIOMOIraTeIbHOIO HHCTPYMCHTA.

WNudopMannoHHbIE TEXHOJOTHH MPUMEHSIOTCS B CICAYIOIINX HAMPaBICHUIX: PU MPOBEICHUH
TECTUPOBAHUS U BBINIOJIHEHUH 3aJJaHUH [ CAMOCTOSTENIbHON PabOTHI.

Tabnuna 8 — [lepeueHp NIEKTPOHHBIX OMOINOTEYHBIX CUCTEM

No Haumenosanue ObC Ccpuika k ObC
1 | KoHCy/IbTaHT CTy/ICHTA http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/
3 | BupryansHas kamwkHast mojaka HTB HI'TY | http://cdot-nntu.ru/snextponnas_6ubinorexka
4 | Uupopmarnmonnas cucreMa "Exunoe okao | http://window.edu.ru/
JIOCTyTIa K 00pa3oBaTe/ibHBIM pecypcam”

7.2. IlepeyeHb JIMIEH3HOHHOI0 M CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPpaMMHOIO
obecrieyeHHusl, B TOM YHCJie 0T€4eCTBEHHOT0 MPOM3BO/ACTBA, HEOOXOUMOIO /JJIsi OCBOEHHS
JAMCIUTITHHBI

Tabnuma 9 — [IporpamMmmHoe obecrieueHre

Ne IIporpamMMHoOe obecrieueHue, HCIoIb3yeMoe B [IporpammMHoe obecrieueHre CBOOOIHOTO
n/n YHHBEpPCUTETE Ha IOTOBOPHON OCHOBE pacnpocTpaHeHus

1 Microsoft Windows 10 (momnucka MSDN | Adobe Acrobat Reader
700593597, mnoamucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIunensust Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
or 19.12.2011)

3 Koncynbrant [limoc PTC Mathcad Express
https://www.mathcad.com/ru

Ilepeyenn coBpeMeHHBIX NPOdecCHOHANBHBIX 023 JAaHHBIX H HHPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

B Ttabmuue 10 ykazan nepedeHb NpodeccHOHANbHBIX 0a3 AaHHBIX U MHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM o0ecniedeH JocTy (yAaaeHHbINH JOCTYII).

Tabnuna 10 — [lepeuerb coBpeMEHHBIX MPOGECCHOHATBHBIX
0a3 TaHHBIX U HUH()OPMAIIMOHHBIX CIPABOYHBIX CUCTEM

Hoctyn k pecypcey (yAaJaeHHBIH TOCTYTI C

Ne HawnmenoBanue npodeccronanbHON 6236l .
YKa3aHHeM CCBUTKH/JIOCTYI U3 JIOKAILHON CeTH

/i JaHHbIX, I/IH(i) OpMaHHOHHO-CHpaBO‘lHOﬁ CHUCTEMbBI

YHHUBEpPCUTETA)
1 2 3
1 | ba3a naHHBIX CTaHIAPTOB M PETJIAMEHTOB https://www.gost.ru/portal/gost
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POCCTAHJAPT /lhome/standarts

2 ITepeuens npodeccrnoHaTBLHBIX 0a3 JaHHBIX U

https://cyberpedia.su/21x47c0.html
I/IH(l)OpMaLII/IOHHI)IX CHpaBO‘lHLIX CHUCTEM

Wuctpymentsl W BeO-pecypesl s BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
pa3pabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus

CupaBouHas TpaBoBas cucTeMa .
JOCTYTI U3 JIOKaJIbHOU CeTH

«KoncynprantlLiroc»

8 OBPA3OBATEJIBHBIE PECYPCBbI VIS UHBAJIN/J10B U JIML C OB3

B Tabmamume 11 yka3zan mnepeueHb 0Opa30BaTENBHBIX PECYPCOB, HUMEIOMIMX (POPMBEI,
alanTHPOBaHHBIE K OIPAHUYEHHSIM WX 370POBbS, a TAKKE CBEICHHS O HAJTMYMH CIECIHUAIBHBIX
TEXHUYECKHUX CPEJICTB OOYUEHHUs KOJUIEKTUBHOTO U MHIMBUAYAIBHOTO MOJIH30BAHMUS.

Ta6muma 11 — O6pazoBaTenbHbIe pecypchl A1 UHBAIU 0B U jiuil ¢ OB3

No [lepeuensr 00pazoBaTENBEHBIX PECYPCOB, CBeneHus O HATMYUHU CIIEHUATbHBIX
MIPUCTIOCOOJIEHHBIX JIJIsl UCIIOJIb30BAaHUS TEXHUYECKUX CPE/ICTB O0YUCHHUS
uaBaauaaMu u tunamu ¢ OB3 KOJUIEKTUBHOT'O U UHAUBUAYAIBHOTO
MOJIb30BAHUS
1 | OBC «KoHCYynbTaHT CTYACHTa» 03BYYKa KHUT U YBEJIWYCHUE HIPUPTa

CIIeMAIbHOE MOOMIIBHOE IIPUIIOKEHHUE -
9BC «JIaHbp» Vp
2 CHHTE3aTOP PEUH, KOTOPBIA BOCIIPOU3BOMT

TCKCTHI KHUI' U MCHIO HaBUT'allUH

3 | ObC «tOpaiiT» BepCHs ISl CabOBUISIINX

Cornacuno @enepanbHoMy 3akoHy 00 oOpazoBanuu 273-®3 ot 29.12.2012 r. cr. 79, n.8
"IIpodeccuonanbHoe o0ydyeHue U mpodeccuoHanbHOe 0O0pa3oBaHHE OOyYaroIUXcs C
OrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3A0POBBA OCYLICCTBIIAIOTCA Ha OCHOBC O6p330BaTeJ'IBHBIX
IporpamMM, aaanTHPOBAHHBIX NMPH HEOOXOIUMOCTH Ui OOyUeHHs YKa3aHHBIX OOydaroummxcs'.
AOIl pa3pabarbiBaeTcsi MO KaX/J0H HAalpaBI€HHOCTH MPU HAJIWYUU  3asBJIEHUI OT
00ydJaroumxcs, SBISIOMMXCS MHBaTMAaMU win jgunamu ¢ OB3 m m3bsgBHBIIMX KelaHUEe 00
00y4eHHHU IO JAaHHOMY THUITy 00Opa30BaTEIbHBIX MPOTPaMM.

9 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME, HEOBXOJIUMOE /IS
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO AUCHUITIJIMHE

VYyeOHble ayAUTOPUM JUIsI TMPOBEACHUS 3aHATMH MO  JUCLUUIUIMHE, OCHAIECHbI
000py/TOBaHWEM M TEXHUIECKUMH CPEICTBAMH OOy4EHUSI.

B Tabnuue 12 nepeuncieHs:

- yueOHbIC ayJUTOPUH JUTS TIPOBEACHUS YICOHBIX 3aHSATHIA, OCHAIIEHHBIE 000pyIOBaHHEM
U TEXHUYECKUMHU CPEJCTBAMU O0YUYCHHUS;

- TIOMEIICHHUS JIISi CaMOCTOSITEIBHON pabOThl OOYYaOUIMXCsl, KOTOPBIE OCHAIICHBI
KOMITBIOTEPHOM TEXHUKOH C BO3MOXKHOCTBIO TOJIKIIOUEHHs K cetu «VHTepHeT» H
obecrieueHreM JIOCTYIa B JEKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBaTenbHy0 cpeny TN
HI'TY.
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Ta6muma 12 — OcHaleHHOCTh Ay TUTOPHI U IIOMEIIEHUH JIsl CAMOCTOSATEIbHOM
paboThl 00yYAIOIINXCS 110 TUCUIUTUIHHE

MPAKTUYECKUX 3aHITUN
Hwuxeroponckas 00:1., T.
J3epKUHCK, yII.
laiimapa, n. 49

HPOEKTOP, IKPaH.

Ne Hawnmenopanue OCHAIIEHHOCTh Ay TUTOPHIA [lepeueHs TUIICH3UOHHOTO
ayIUTOpUH H MOMEIICHUI U TIOMEIICHUHN JIJIs MPOrpaMMHOT0 00eCTIeUeHUsI.
MOMEILCHUH 114 CaMOCTOSITEITEHOM paboTHI PexBU3UTHI TOATBEPAKIAIOIIETO
CaMOCTOSITETHHON JTOKyMEHTa
paboThI
1 1161 Aymuropus s | Kommiekr mnemonctparmonnoro | ¢ Microsoft Windows 10 lomamissist
JIEKIIMOHHBIX 1 | 000pyIOBaHUS: HOYTOYK, | (mocraBka c [1K)

* LibreOffice 6.1.2.1. (cBoboanoe [10)
» Foxit Reader (ceob6omaHOE [10);
» 7-zip ms Windows (cBobomHoe 110)

KOMIIBIOTEPHBIN KJacc -
nomemenne mis CPC,
KypCOBOT'O
MPOEKTHPOBAHUSI
(BBITIOJTHEHUSI KYPCOBBIX
pabot), Hmxeropoackas
00:1., T. [[3epxuHCK, yiI.
laiimapa, 1. 49

I'Tn, 2 T6 O3Y, mouutop Acer
17° — 4 .

IIK nOoakmro4eHBI K  CETH
«HTepHeT» W 00ECHEeUUBAIOT
JIOCTYTI B ANEKTPOHHYIO
WH(POPMAITUOHHO-
00pa3oBaTeNbHYIO cpeny
YHHBEPCHTETA

2 1234 KommnekT memonctparmonnoro | ¢ Microsoft Windows 10 Jlomamissist
Hayuno-TexHnueckas obopymoBaHUs: (mocragka c 11K)
oubnoreka JIMU 1K, c BBIXOZI0M Ha | * LibreOffice 6.1.2.1. (cBoGoanoe I10)
HI'TY, crynenueckuit MYJIBTUMEIUHHBIN TIpoekTop, Ha | ¢ Foxit Reader (cBoGoanoe [10);
YUTAIBHBIN 37T, 0aze Intel Pentium G4560 3.5 | « 7-zip mus Windows (cBo6omgHOE [10)
Hwmxeroponckas 06m., . | I'rm, 4 I'6 O3Y, moruTop 20° —
J3epKUHCK, yII. LT,
laitpapa, 0. 49 MynbTUMEIUUHBIA  OPOEKTOP
Epson- 1 m;
Oxpan — 1 mrt.;
HaGop y4eOHO-HaTJISTHBIX
OCOOMiA
3 1443a » TIK na 6aze Intel Celeron 2.67 | * Microsoft Windows 7 (mommucka

DreamSpark Premium)

» Apache OpenOffice 4.1.8 (cBoGoaaOE
110);

» Mozilla Firefox (cso6oamoe I10);

» Adobe Acrobat Reader (cBoboatoe
110);

* 7-zip nast Windows (cBo6oznoe I10);
» Koncynsrantllmoc (I'TIJ] Ne
0332100025418000079 ot 21.12.2018);

29




10 METOANMYECKHE PEKOMEHJALIMA OBYYAIOIIUMCHA 110 OCBOEHUIO
JUCIHUIIVIMHBI

10.1 OOmme MeToaMYECKME PEKOMEHJAAUMH JIA O0y4YAKIUMXCH IO OCBOEHHMIO
AUCHHILIMHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTUHN

JuctumimHa — peanu3yercs IMOCPEACTBOM — MPOBEICHUS  KOHTAKTHOW  paboThl €
oOyyaromuMucs (BKIIIOYAs TPOBEICHHE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSTEIIbHOM
paboThl 00YYAIOIINXCS M IPOMEKYTOYHON aTTeCTAIUH.

KonrakTHass pabota: ayauTopHas, BHEAyJUTOpHAs, a TaKKe MOXXET IPOBOJUTHCS B
AJIEKTPOHHON MHPOPMAITMOHHO-00pa3oBaTenbHOU cpeae yauBepcutera (manee - OM1OC).

[lpenonaBanre  TUCHMIUIMHBI  BEAETCS C  NPUMEHEHHEM  CJICIYIOIIUX  BHJIOB
00pa30BaTeNbHbBIX TEXHOJIOTUMA:

- 3HAKOMCTBO C MaTepHaiaMu JIeKIui u npe3eHTanusmu B cpeae MOODLE;

- IPOBEJICHUE KOHCYIbTAUN B KOH(pEepeHIusx Z00m;

- OaJUTBHO-PEUTUHTOBAs TEXHOJIOTUSI OLICHUBAHHS,

- TeKYIIIUI KOHTPOJIb 3HaHU B popme TectupoBanus B cpene MOODLE.

[lpu mpernonaBaHWKM JTUCHMIUIMHBI «MaTeMaTUKa», HUCIHOJIB3YKTCS COBPEMCHHBIC

00pa30oBaTelbHBIC TEXHOJIOTUH, ITO3BOJISIFOIINE ITOBBICHTh AKTUBHOCTH OOYYAIONIMXCS IPU
OCBOCHUHU MaTepuayia Kypca U MpeoCTaBUTh UM BO3MOXKHOCTh 3(P(EKTUBHO PEaIM30BATh YaChl
CaMOCTOSITENILHOM paOOTHI.

Bech neknnoHHbIN MaTepra Kypca COMPOBOKIACTCS KOMITBIOTEPHBIMHE MPE3CHTAITUSIMU, B
KOTOPBIX HAMIAJHO TMPEMOJHOCUTCS MaTepuall Pa3jMyYHBIX pPAa3/eoB Kypca, 4YTO  JIaeT
BO3MOXKHOCTh OOCYJUTh MaTepuai ¢ 00ydYarolIMMUCS BO BPEMs YTCHUS JICKIIMHA, aKTHBUPOBATh
UX JEATCIILHOCTh MPH OCBOCHHM MaTepHaia. MaTepuabl JICKIMI B BHJIC CIIAH0B HAXOIATCS B
cBoboanoM aoctyne B cucreme MOODLE u morytr ObITh HONy4YeHBI A0 YTEHUS JIEKIHUH U
MpopadOTaHbl 00YYAIONTUMHUCS B XOJI€ CAMOCTOSITEILHON paboTHI.

Ha nexkuusx u mnpakTUYECKUX 3aHATHUAX PEANTU3YIOTCSI HWHTEPAKTUBHBIE TEXHOJIOTHH,
NPUBETCTBYIOTCS BOIPOCHI M OOCYXKIEHHS, MCIIOJIB3YyeTCs JIMYHOCTHO-OPHUEHTUPOBAHHBIN
MOJIX0/[l, TEXHOJIOTHsS pabOThl B MaJIbIX IPYIINAaxX, YTO MMO3BOJSET 00y4aromUMCs MPOsIBUTH ce0s,
MIOJIyYNTh HABBIKM CaMOCTOSITEJIbHOTO HM3yY€HUs MaTepuasa, BBIPOBHATH YPOBEHb 3HaHWH B
rpynme.

Bce Bompochl, BO3HMKIIME NpPU CaMOCTOATENBbHOM paboTe Hajx JIOMAIIHUM 3aJlaHUeM,
oipoOHO pa3dUparoOTCs Ha MPAKTUYECKUX 3aHATUAX U JeKUUax. [IpoBoasTCs MHAMBUAYaIbHbBIE
U TPYIIOBBIE KOHCYJbTALMM C HCIOJIb30BAHMEM KaK BCTped € OOYyYarolMMHUCS, TaKk U
COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHI (3JIEKTPOHHAsI mo4yTa, Z00m).

WNHnnuupyeTcss akTUBHOCTh OOYYaIOLIUXCS, MOOLIPSAETCs 3aJaHue JII0OBIX BOMPOCOB IO
MaTepuanty, MPAaKTUKYeTCs HMHAMBHIyaJlbHBII OTBET Ha  BOMNPOCH  OOyyarouerocs,
PEKOMEHIYIOTCSI METO/IbI YCIIEIIHOTO CaMOCTOSITEJIBHOTO YCBOCHMsI MaTepuasa B 3aBUCUMOCTU
OT YPOBHSI €ro 0a30BOM MOJITOTOBKH.

Jlis OolleHKM 3HAaHUM, YMEHMH, HaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIHH
pUMEHsIeTCs 0aNIbHO-PEHTHUHIOBasi CUCTEMA KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH 00YyYaroIINXCs
B [IPOLIECCE TEKYILEr0 KOHTPOJIS.

[IpomexyTouHass arrectanus NPOBOAUTCA B (opMe »HK3aMeHa C YYeToM TeKyllei
yCIIEBaEMOCTH.

Pe3yabTaTr 00yueHusi cunTaercs c(pOPMHPOBAHHBIM HA MOBBILICEHHOM YPOBHE, €CIU
TEOPETUYECKOE COJEP)KaHUE Kypca OCBOGHO TMOJHOCThIO. IIpum yCTHBIX coOeceqoBaHUsX
oOydaromuiicss MCYEpNbIBAOIE, MOCIEeI0BAaTENIbHO, YETKO M JIOTMYECKH H3JIaraer y4eOHBIN
MaTepHual; CBOOOJHO CIHpaBiIeTCS C 3ajjayaMH, BONPOCAMH M JPYTMMH BHJAMH 3aJlaHHM,
UCIIOJIb3YET B OTBETE JOIOJHUTENbHBIN Marepuas. Bece mpenycMoTpeHHble paboueil yueOHoit
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IpOrpaMMOM 3aJlaHMsl BBINOJIHEHbl B COOTBETCTBHMM C YCTaHOBJICHHBIMU TpPeOOBaHUSIMH,
oOyyaromuics Croco0eH aHaAIU3UpPOBATH IIOJIyYE€HHBIE pe3yabTaThl, MIPOSBIIAET
CaMOCTOSITEJIbHOCTh IPU BBIIIOJHEHHUHN 3aaHUH.

PesynbraTr 00y4eHusi cuutaerci c(pOpMHPOBAHHBIM Ha INOPOTrOBOM YPOBHeE, €CIU
TEOPETUYECKOE COJEpPIKaHUEe Kypca B OCHOBHOM OCBOEHO. IIpu yCTHBIX coOeceqoBaHUsX
oOyyaromuiics NOCIeA0BaTeNbHO U3JIaraeT y4yeOHbI MaTepuall; MpH 3aTPyAHEHHUAX CIOCOOEH
1I0CJI€ HaBOJALIMX BOINPOCOB IPOJOJIKHUTE 00CYKIEHHE, CIPABIIAETCS C 3a7ayaMU, BOIPOCaMU U
JIPYTUMH BUJIAMH 33/1aHUH, TpeOYIOLMX NPUMEHEHUs 3HAHHI; BCE MPEAyCMOTpEHHbIE paboueii
yueOHOI mporpaMMoii 3a1aHNUs BBIIIOJIHEHBI B COOTBETCTBUHM C YCTAHOBJICHHBIMU TPEOOBAaHUAMH,
oOyuaromuiics Croco0eH a”HaJIu3HpPOBaTh [MOJIy4YEHHBIE pe3yabTaTHI, MPOSBIIAET
CaMOCTOSITENIbHOCTh TP BBIIIOJHEHUH 331aHUI

Pe3yabTaT 00yuyeHHs] cuMTaeTcsi Hec()OPMHPOBAHHBIM, €CIiM OOydYaIOUIMHCA IpH
BBIIOJIHEHUM 3aJaHUi HE JIEMOHCTPUPYET 3HAHUN y4eOHOro marepuala, JOIyCKaeT OLIMOKH,
HCYBCPCHHO, C OOJIBIINMU 3aTPYAHCHUSAMU  BBIIIOJIHACT 3aJaHud, HE ACMOHCTPHPYCT
HEOOXOMMBIX YMEHHMH, KaueCTBO BBINOJIHEHHBIX 33JaHMA HE COOTBETCTBYET yCTAHOBJIECHHBIM
Tp€6OBaHI/IHM, KadyeCTBO HX BBIIIOJIHEHHUA OLICHCHO YHCJIIOM 0aJI0B HIDKE TpEX I10 OHGHO‘IHOfI
cUCcTeMe, YTO COOTBETCTBYET JIOIIOPOIOBOMY YPOBHIO.

10.2 MeToauuyeckue YKazaHus 1Jisd 3aHATHH JeKIIMOHHOT0 THIIA

JleKMoHHBIN KypcC MpeAnonaraeT CUCTEMaTU3UPOBAHHOE U3JI0)KEHNE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IulaHa. B Xone JeKIMOHHBIX 3aHSITHH PAacKpbIBAIOTCS 0a30BbIE BOIPOCH B
pamMKax Kaxaod TeMbl AUCHHUILTUHBI (Ta0bmuibl 4.1 u 4.2). O003HAYAIOTCS KITFOUEBBIC ACTICKTHI
TEM, a Tak)Ke JENalOTCsl aKLEHThl Ha HauboJyiee CIIOKHBIE M BAXKHBIE IMOJIOKEHUS HU3Y4aeMOro
MaTepuaia. Marepuaibl JEKIUI ABISIOTCS ONOPHOM OCHOBOM J1JIsl TOATOTOBKH O0yUarolmxcs K
MPAKTUYECKUM 3aHSATUSM U BBINOJHEHUSA 33JaHUM CaMOCTOSITENbHOM paloThI, a Takke K
MEPONPUITUSIM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U NPOMEXYTOYHOM aTTeCTaluu 110
JUCLHUILIINHE.

10.3 MeToauuecKkue YKazanuss 10 OCBOCHUIO UCHHUINVIMHBI Ha MNPAKTHYCCKHUX
3AHATHUAX

[ToAroToBKy K KaXIOMY MPaKTHUYECKOMY 3aHITHIO OOyYaloluiics JOJDKEH HadaTh C
O3HAKOMJICHHS C PEKOMEHIyeMo# nuteparypoit (tabmuisr 4.1 u 4.2), KoTopas OTpakaer
collep’kaHuEe TMpeanoKeHHOW Tembl. Kakgas caMOCTOSTENBbHO BBIIONHEHHas paboTa 1o
WHIUBUTyIbHOMY BapUaHTY MOJJICKHUT MPOBEPKE MPETIO/1aBaTEIIEM.

[Tpu orieHMBaHUM Ta0OPATOPHBIX PAOOT YUUTHIBACTCS ClIEAYIOIIEe:

- KAaueCTBO BBIMIOJHEHUSI PACUYETOB W CTEMEHb COOTBETCTBUS PE3YyJIbTAaTOB pPabOTHI
3a/laHHBIM TPeOOBaAHUSIM;

- 11e71ec000pa3HOCTh UCIIOJIb30BAHUSI N3YUEHHBIX METO/I0B;

- KA4eCTBO KOMMEHTAPHUEB K PELICHHUIO.

10.4 Meroanuyeckue yKa3aHHus M0 CAMOCTOSAITEIbHOM padoTe 00y4arommuxcs

CamocTtosTenpHas paboTa oOecrmeurnBaeT MOJATOTOBKY OOYyYaromMxcs K ayJAuTOPHBIM
3aHATHSIM U MEPONPUATHAM TEKYIIEr0 KOHTPOJISI U MPOMEKYTOYHOM aTTECTAlMU 110 W3y4aeMOi
TUCIUIIMHE. Pe3ynbTaTel TOW MOATOTOBKH TMPOSIBISIFOTCS B aKTUBHOCTH OOYYarOMIMXCS Ha
3aHATUSAX M B KQUECTBE BBHITIOJHEHHBIX 3aJaHUI JIJII CAMOCTOATEIbHON pabOThl U Apyrux (hopm
TEKYIIETO KOHTPOJIA.

[Ipu BBITIOTHEHUM 3aaHUN JIJIT CAMOCTOSITEILHOW PabOThI peKOMEHAyeTCs MpopaboTka
MaTepUANIOB JIEKUMUA 10 KaXXJIO0M NPOUAECHHOM TEME, a TaKKe€ H3Yy4YEHUE PEKOMEHIYEeMOM
JUTEPATypHl, IpeACcTaBIeHHON B Paznene 6.

B mporiecce camocTosTenbHON paOOThI MIPU M3YYCHUH AUCIUIIIMHBI 00yYaoNuecss MOTYT
paboTaTh Ha KOMIBIOTEPE B CHEIUATN3UPOBAHHBIX ayAUTOPHUAX ISl CAMOCTOSATEILHON PabOTHI
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(Tabmuna 12). B ayIATOPHUSX ~ HMMEETCsl  JOCTym  4epe3  WH(OpMaImoHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh « THTepHEeT» K 3JIEKTPOHHOH MH()OPMAITMOHHO-00pa30BaTeNbHOM
cpene ynumBepcuteta (OMOC) wm snmekTpoHHol Oubnmoreunodt cucreme (OBC), rae B
AIIEKTPOHHOM BHJIE PACIIONIATAIOTCS yueOHble M y4yeOHO-METOJUYECKUEe MaTepHallbl, KOTOpHIE
MOTYT OBITh UCIIOJIB30BAHBI JIJIsl CAMOCTOSATEIHHON Pa0OTHI IPU U3YUEHUN AUCIUILTHHBIL.

11 OHEHOYHBLIE CPEACTBA JJIs1 KOHTPOJIAA OCBOEHUA AUCHUIIJIMHBI

11.1 TunoBble KOHTPOJIbHBbIE 32JaHHUS WJIM HHbIe MATEPUAJIbI, HEOOXOAUMBbIE IS
OLlEHKH 3HAHMHA, YMEHHWil, HABHIKOB M (WIH) ONBITA B XO0J€ TEeKYyLIero KOHTPOJIs
ycneBaeMoCTH

Jns Tekymero KOHTPOJS 3HAaHUM oOydarommxcs [0 JUCLUIUIMHE IIPOBOAMTCS
KOMILIEKCHASl OLIEHKA 3HAHWM, BKJIIOYAOILAs

- IPOBE/ICHUE KOHTPOJILHBIX padoT;

- BBITIOJTHEHUE 33IaHUM I CAMOCTOSITENIbHOM paboThI;

- TECTUPOBAHNE HA CalTe IIPENOAaBATENs 110 PA3JIMYHBIM Pa3esiaM Kypca

11.1.1 TunoBble 3a1aHus AJIs1 KOHTPOJIbHBIX PadoT

[To 3aBepuieHMH M3y4YEHUS KaXKIOTO pasjieia JAUCHUIIIMHBI MPOBOISATCS KOHTPOJbHbBIE
paboThL.

[Tpumep 3a1aHKs HA KOHTPOJIBHYIO paboTy MO TeMe:

KonTpoabHnas padora no teme «BexkropHasi ajareopa»
Bapuanr 0

Hanst Touku A(1,-2,0), B(-1,0,1), C(1,2,3),u BekTOpSHI 52{2,0,-2}, b ={1,-1,0}, o} ={2,1,1}
1) Haiitu xoopauHaTel Touku M, Haxopsmieiics Ha Ouccekrpuce yria ZBAC u orcrosmed oT Touku A Ha
paccTosiHuu 5;

2) PaznoxuTh BEKTOp AB 1o Oasucy u3 BekTopos d , buc;
3) Haiitu xoopauHaTh! ToUkH D Takoi, 400! ueTsIpexyroinbHuk ABCD sgBmsics IpsAMOyToOIbHON Tpanenunei;

4) Haiitu nipoekiuio Bekropa C Ha Hanpasienue Bekropa BM, siBisironierocst Meauanoii tpeyrojibauka ABC;
5) Haiitu oTHOMIEHME, B KOTOpOoM HaxoasaTcs mmHBL oTpe3koB AH u HC, rne H - ocHOBaHUME BBICOTHI, OMYIICHHON
u3 Touku B Ha ctopony AC;

— —

6) Haiitu koopIMHATHI KOHIIA BEeKTOpa X , HAYaJ0 KOTOPOrO HAXOQHUTCS B TOuke B, u Beimonusiorest ycmoBus: X L
a, X1 b u(X,C)=5
7) Haiitu xoopannatsl Touku D, pacrnonoxennoit Ha ocu OZ Takoii, uToObl 00beM TeTpadapa ABCD pasusiics 4,

BBIYHCIIUTH JUIMHY €T0 BBICOTHI, ONYIIIEHHON Ha rpanb ABD.
3ameuanue: pewenue gcex 3a0aHutl nNPOBOOUMb HA OCHOBE CBOUCME Onepayull Had GeKMOPamu.

[Tpumep 3a7aHKs HAa KOHTPOJIBHYIO paboTy MO TeMe:
KonTtpoabHnas pa6ora no teme «IIpsimas Ha UI0CKOCTH»

Bapuanr 0
1) B napamenorpamme ABCD wu3BecTHbI ypaBHeHHs cTOpoH X —4y + 1 =0 (AB) u 3x+y—2 =0 (AD) u Touka
M(1; -3) - cepenuna (BC). Haiitu ypaBHEHHUS ABYX IPYTHX CTOPOH MapauIeiorpaMma.
2) CocraBuTh ypaBHEHHE MPSMBIX, TPOXOIMIMX Yepe3 Touky M(4; 3) u oTcekaromux OT KOOPAMHATHOTO yria
TPEYTOJIFHUK C TUIOIAAbI0, PaBHOH 13 KB.ex.
3) CocraButh ypaBHEHHE MPSIMBIX, MPOXOIAIINX depe3 Touky A( -1; 5) v paBHOYIaJI€HHBIX OT ABYX Touek B(3; 7)
u C(1; -1).
4) Touka A(2; 0) sBISIETCS BEPUIMHOW MPABUIBHOTO TPEYTOJBHUKA, & MPOTHBOJEKAIIAS el CTOPOHA JISKHUT Ha
npaMoit X + Yy — 1 = 0. CocTaBUTh ypaBHEHHsI ABYX JPYTUX CTOPOH TPEYTOIbHUKA.
5) Ompenenuth B KaKUX JABYTPaHHBIX yriiax (CMEXKHBIX, BEPTHKAIBHBIX HJIH OJHOM), 00pa30BaHHBIX MpHU Iiepece-
YeHHH NpsAMbIX o (mpoxojsmas yepes Toukd 4 (1, -2) u B(2, -3)) u B (npoxoasmas yepe3 Touku B u C(-2 , 4))
Haxomsares Toukd Q(2, 3) u R(-1,5).
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6) Hanucath ypaBHEHHE PSIMOH, IPOXOISILICH Yepe3 TOUKY MepeceueHus OpsiMbIX 2X —y —6=0 u X+ 3y—11=
=0, mepneHANKYJISAPHO NpsAMoit 3X — 4y - 18 = 0, He BBIYUCIISSI KOOPIMHAT TOYKH IIEPECEUEHHS TIPSIMbIX.

[Tpumep 3a1aHKs HAa KOHTPOJIbHYIO paboTy 1o Teme 5:
Koutpoabnas padora no reme «lIpsaiMasi 1 IJIOCKOCTH B NPOCTPAHCTBE»

Bapuant 0

3amansl Touku: Mi(1, 1, =3) u Mo(2, -1, 3), maockoctr a1: 2X—y—2+ 1+ 0u
op: 2X +3y —z + 7 = 0 u npsmMbIe

1)
2)
3)
4)
5)
6)

Li:x—2y+z+4=0 u Laxx=t+4
2Xx+y—-22+2=0, y=3t+3
z=-2t-1
IlepecekaeT 1 MIIOCKOCTH 02 OTPE30K M1M>
BrricanTs, iepecekatoTcst au mpsimble Lilo
Hanmcats ypaBHEHHE TUIOCKOCTH, IPOXOAAIIEH depes mpsiMyto L1, mapamiensHo BekTopy MiM>
BerunennTs paccTostHue OT TOUKK M1 10 IUIOCKOCTH, POXOsIIel uepe3 npsMyto Lo u Touky Mo
BrruncnuTh KOOPAMHATEI IPOEKIIMK TOUKH M2 Ha IUIOCKOCTH 02
Cuurasi, uto Lo sBIsieTcss ypaBHEHHEM TPACKTOPUH JBIKEHHS MaTepuanbHON ToYkH K(X, Y, Z), BBISCHHUTS,

CKOJIbKO BPEMCHHU OHa 6y}1€T ABUTATHCA OT MEPECCUCHU INIOCKOCTH 01 10 TIEPECCUCHUA TTJIOCKOCTH 02

7) BpruucauTh paccTosiHUE OT TOUKH M1 10 mipsimoit Ly

8) BrIicHUTH, B KaKUX ABYI'PaHHBIX yTiaxX, 00pa30BaHHBIX IIPU MEpECeueHUH IIOCKOCTEH 01 U 02 JIexkKaT TOUKH M
uM; 2

9) Hammcare ypaBHEHHS IIOCKOCTEH, SBILSIFOIIMXCS OWCCEKTPHUCAMM ABYTPAHHBIX YITIOB, OOpa3OBaHHBIX NP

MepECEUECHUH TIOCKOCTEH 0l | 02
10) HammcaTh KaHOHMYECKOE ypaBHEHHE MPSMOMU, MPOXOIIei yepe3 TouKky M1 M TOUKY, CHMMETPUYHYIO TOYKE
M> OTHOCHUTENBHO MIOCKOCTH 012

KonTpoannas padora no teme «IIpenes u HenmpepbIBHOCTh GyHKIMU»

Lofim-S L 2 lim x (" -1).
x—0 arCS|n 3X X—>00

. e'-2sinx—e™”* . , o T X
3. - X 4. a‘—x°)tg—|.
'!ETJ X —SIn X IIET:J ( ) 2a

. XCOSX—SinX . s
5  lim 5 : 6. lim xIn®x .
x—0 X x—0+
i 1-+/cosx
!EE‘ XSin X

KonTtpoabnas padora no teme «IIpon3BoaHasi u ee NPAJIOKEHHS»

y = 2°3/2 —sin x tg°x
VIn® x sin? 1+ x)

a) y=ctg (In®(cos2x)); 6)
tg(xy)—e”=-x", y,=?
x=In? (1+1)

y =cos(tg t)
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[MoctpounTts rpaduk GpyHkunu ¥ = Vai-x

Koutpoabnasi padora no teme «HeomnpenejeHHbIH HHTErpaI»

Brrauciauts HWHTCIpaJibl:

2
1. jlﬁiiﬁli—dx; 2. jmzxdx;
X
X —3x+2)
3. | ———dx; 4, dx;
I\/x2+x+2 " jx(x +2x+1)

. 6. |

xUx2 +2x—1
2

J1++/x
x{/x®

dx;

X“dx
7. | —: 8. [x+/x? 4dx
J = J
0. .M 0. [ %
3sin X +4cosX cosSX SIn” X

KontpoabHast padora no reme «OnpeaeeHHbIi HHTETPaJI»

BbIuuciinTh onpeaeacHHbI HHTErpail:
4 /3
dx

a)£4+VZx+1; 0 I4mn X

2. Haiftu tutomaap 9acTé runepOostsl Xy = 3, oTcekaeMoil oT Hee mpsimoid X +y —4 = 0.

3. Haiftu 06beM Tea, 06pa30BaHHOTO BpallleHHeM KPUBO# I' = & Sin%p BOKPYT MOAPHOI OCH.
4. BelunCcIUTh HECOOCTBEHHBIE UHTETPAJIbI (MJIM YCTAHOBUTDH UX PACXOAUMOCTH):
+o0 1
1+2x . dx
a). — — dx, 0). R
1 X @+x) 0 X +X

KountposbHas padora no reMe «®yHKIMH MHOTHX MepeMeHHBIX»

1. HaiiTi yacTHBIE MPOU3BOIHBIE IO IEPEMEHHBIM X U Y

a) Z = In3(tgij;
y

6) X°+2y>+2°-3xyz—2y+3=0.
2. Haittn mpou3BogHyr0 GyHKIUUA Z = xS —2 xzy + Xy2 +1 BTOuke M (ZL' 2)
B HallPaBJIEHUH, UJIYIIEM OT 3TOU TOUKH K Touke N (4; 6).
3. Haiitu grad z B Touke (2; 1), ecmun z = x3 + y3 —3xy.
4. Haiitu ypaBHeHHE KacaTelbHOH IUIOCKOCTH M HOPMaJH K IOBEPXHOCTU
XS + y3 +23+ xyz—6=0 BTouke (1;2;-1).
5. Onpenenuths HauOONBIINE W HAUMEHbIIME 3HAUYEHUS (DYyHKIUH
7=%% 42 Xy —4x+8y Bobmactu: X=>1 y>1 x+y<6.
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KonTpoabHasi padoTa mo reMe «JkcrpeMyMbl (PYHKIUH MHOTHX NEPeMEHHBIX»

1. HaliTu 4acTHbIE NPOU3BOJAHBIE IO NMEPEMEHHBIM X U Y

sin Y
a) z=(xy) X;
0) 2x%+2 y2+ 22 -8xz-7+8=0.

2. Haiitu mnpousBonnyro ¢(yHkuuu 2z =arctg (Xy) B Touke P (1; 1)

B HANpaBJICHHH OWCCEKTPUCHI TEPBOTO KOOPAWHATHOTO YIJIA.
3. Haiitu grad z B Touke (1;2), ecniu z = X2 — 2xy + 3y — 1.
4. HaiiTu ypaBHEHHE KacaTeJIbHOM IIJIOCKOCTH M HOPMAJId K MOBEPXHOCTH

4+\/X2 +y2 +22 =x+ y+2z B Touke (2;3;06).
5. Onpenenuths HamOONbIIME M HAUMEHBIIUE 3HAYEHUS (YHKIUU

z:4x2y_2x3y—2x2y2 B obmactu: X>0; y>0; X+y<6.

KountposbHnas padora no reme «Hucaobie psiibl 1 OYHKIHOHATbHbIE PSIbI»
15. UccnenoBaTh Ha CXOIUMOCTE

Z”: n

n

2 Z(3n 1)Inn

= (nh)? 1 n=2
3. Z(—l)”(l— coslj ; 4. > cosm
n=1 n n=1 NN
16. Ompenenuth 00JaCTh CXOAUMOCTH CTETICHHOTO Ps/a:
Z (_1) - (X+2)n ’ 2 z (X—5)
~(4n-1)2 = (n+4)In(n+4)
Z (x+5)"*
“(2n-1)4"
17. Onpez[eJme 00J1acTh CXOJJUMOCTHU CTENEHHOTO psijia:
3)"
1 1 n+l (X . 2 ,
Z( ) (2n+1)4" Z( b’ n2”|nn
i (x+5)**
~ on.4"

11.1.2 TunoBble 3aJaHus AJIsI CAMOCTOSITEIbHON PadoThHl 00Yy4YAIOIIMXCS OYHOI
¢popmbl

Bapuant 0
3aZLaHLI BCKTOPLI:
2 2 1 2 1 2 -2 0 1 1
4 1 4 -1 4 3 1 0 4
fi= 1 ,f2=2 1 , fa= 1 , fa= 1 , fs= gl 9F 9= g[8, [19F 1 05 0
3 -2 3 3 0 3 3 3 3 3
3 3 0 0 2 0 0 -2 2 -2
CUCTEMBI JIMHEWHBIX anre6pa1/1qec1<lxlx ypaBHeHHﬁ: " MaTpullbl:
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2X—y+2t=0 X-3y+2t=3

S5y—2z+2u=0 X+by—-2z+2u=-1 1 3 -12 4 1 3 -1 2 4

()| 4z—2u+v=0 HCH] 4z-y-2u+v=2 A=|> 1 0 1 2/p=15 1 0 1 2
X+2y—z+t+u=0 X+y—-z+t+u=1 3-11 20 3 -11 20
V4By+2220 Chvay+2z =1 41 2 61 4 1 2 61

2 3 0 11 2 3 0 11

1) Hoxasats, uto cucteMbl BekTopoB (f) u (g) Moryr ObITh Gasucamu B JuHeliHOM npoctpadcTee RS, Haiitu
MmaTpulLy mepexona or 6asuca (f) x 6asucy (g) u koopauHaTtel Bektopa V = (2, -3, 4, 8, -9)7 , sanannnie B
CTaHJIapTHOM 0a3uce, B KaXJI0M U3 3THX Oa3ucos (1 Oamr).

2) JluHeiiHOE MOANPOCTPAHCTBO MpocTpaHcTBa R® 3amano nuHeitHoM o6onoukoit cronbuor o =Lin( fi, gi, Qo).
TpebyeTcsa cocTaBUTh TaKyl0 CHCTEMY OJHOPOITHBIX ypaBHEHHN Ax = 0, MHOKECTBO pPeIIeHHI KOTOPOil coBIamaeT ¢
a. (1 6amr)

3) IMoanpoctpanctio P 3amxano ognopoanoii CJIAY (*). Tpebyetcs Haiitu pasmeprocts K u 6asuc hy, ..., hg atoro
HOANPOCTPAHCTBA, TO €CTh MPEICTABUTD €r0 B BUIE JUHEHOW 000104kH BekTopoB B = Lin(hy, ..., hy).(1 6amn)

4) Kaxxoe U3 moanpocTpaHcTB ¥ = oL + 1 1 = o N B 3aaTh BHEIIHMM M BHYTPEHHUM criocoOoM. (2 Oaia)

5) JluneitHoe MHOrooOpasue y 3amaHo HeogHopoauoi CJIAY(**) 3amate ero depe3 HyHIAMEHTAIBHYIO CUCTEMY
pemienuii. (1 Gasm)

6) [IpeoOpazoBanue 2 3agaHo Matpuiieii 4 B ctanaapTHoM Oasuce. Haiitu matpuity 4' 3T0T0 e mpeodpa3oBaHus B
6asuce (f).

7) IlpeoOpazoBanust ¢ U |l 3aJJaHBl COOTBETCTBEHHO MaTpuliamMu A u B Haiitu MaTpuny npeoOpa3oBaHus
= 2

€= (p+2p)%

8) Haiitu coGcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUS TPE0Opa3oBaHus L.

11.1.3 TunoBble TECTOBLIE 3aaHUA
[To xaxaomMy H3 pa3lenoB TUCHUILUIMHBI CQOPMHUPOBAHBI CBOM THUIOBBIC 3aJaHUS s
TectupoBanus B cucreme Moodle.

[Tpumep TecTOBOrO 3a4aHUsI K pazaeny 2, Kk teme 2.3:

[aHbl MaTPHLE:

(1 2 0) b 2 i 2 A
A= 1 2| B 0 1 1| c=|2 o
0 2z -3 L2 1 2 1 2
BbIYKCAKWTE SHAYEHHA 3NEMEHTOE MITPHLUE X RENAKILWLENCA PELIEHHER MaTPHYHOMD YPaEHEHWAL
X+AE=C

3:IE—E|J/'E OJWH OTEET:

a A

—_ree
n

bt R

\ i

_,|
I
&
- B
By
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Ha#Th onpegeanTent, ECINOAHKE NpeotpasoEaHMa:

|+ oo |4 rma |
l —sine 14cma |

l 1 1

BulbepuTe OJWH OTEET:
C:: g, sn{d = o)

—

' b. Apyrol OTBET

-
(A iy = ==

C d.

PELMTE CHCTEMY YDIEHEHMIA:

r4+dy—dz="0
r— y— z=1,
r4dy+dz=06.

BribepuTe oaWMH CTEET:

-

O a (2 -1,-3)

b. HET BEEpHOTD CTEETA

]

c. (1,1, 2)

O d. -k 13k 5k)

8]

e. (5k, -11k, -7k}

]

f. (0, 0, O}

[Ipumep TecToBoro 3aganus o reme 3.5:

Onpefeauth, OpH KAaKOM 3HAYEHHH G BEKTOPh
a=ai —3j+2k 1 b=i-2j — ak B3aUMHO NEpPNEHINKY-
JIsi PHBL.

. . - a
BbibepuTe oguH OTEET:

O a. (1,172 -1/2)
C b6

O ¢ arccos(-4/9)
O d. 45
o]

& arccos{5/21)

[Ipumep TectoBoro 3aganus no teme 4.1:

Jlanel ypaBHeHHS ABYX CTOPOH MPAMOYrOJbHHKA
bx+2y—7=0, 5x+2y—36=0 u ypaBHenue ero aua-
rodaan 3x 4+ 7y — 10 ==0. CocTaBHTb YypaBHEHHS OCTa/b-
HbIX CTOPOH H BTOPOH JMArOHaJH 3TOr0 NPAMOYTIOJbe
HHKa.

Buibepute ogun OTeeT:

(0] a4x+’)—.’3—0
L, 2x=by43=0 2x—5y—26=0;
C 7x—3y—33=0,
OcAB: 2x+y—8=0,BC: x+2% —1=0;CAx—y—1=0
L =By 4=0, x4 7y —16=0,
3x =5y =—22=0, x+ 7y + 10=0.
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11.2 TunoBble KOHTPOJIbHBbIE 33/IaHUSl WJIH HHbIe MaTepuajbl, HeOOX0AUMbIEe IJIsl

OLIEHKH 3HAHW, YMeHHUIi, HABBIKOB U (WJIM) ONBITA B X0/Ie MPOMEKYTOYHOI aTTecTallMu MO
AUCHHUILINHE

11.2.1 TunoBble NPaKTHYECKHE 3aJaHUS K IK3aMEHY:

Brrauciauts IMPONU3BOAHBIC:

2°°“%/2 sin X tg°x

a)  y=ctg(In®(cos2x)); 6) ~ JIn®xsin?(L+ x)

Haiitu npenensl:

2x
-1 - 1/
a) —_—, 0) x(e*-1).
“Ho] arcsin 3x ’ '!E!J ( )
1
HccnenoBath (GyHKIUIO U TOCTPOUTH IpaduK: y= 1
—X
BbIunciauTe HHTETpabL:
. dx . 2 .
a)  [sin(in ) 6) [ (@ +1dx;
3X— 2dx
5) J ( )
X2 —4x+5
/4 1
sin 2x dx
o [ Snexdx 2 [ xe¥dx.
o 1+c0s” x 0

TunoBbie NPAKTHYCCKHUE 3aJTaHUA K IK3aMEHY:

Brraucnauts HWHTCrpajibl:

J. (2x+4)dx , J dx I [x+1 +1

J2+3x-2x" " Y 4cosx+3sinx+5 ) x+1- 1
2 4

4. [ xe™ dx; 5. [ dx

2\/6X—x2—8.

Haiitu nomans Gurypsl, orpaHi4eHHON JTMHUSAMU:
y=3-2%x, y=x%.

X
Bornciuts Z, w Z;, ecmn  Z = In3(ctg—)).

Pernament MMPOBCACHUA TCKYIICTO KOHTPOJIA B (bOpMC KOMIIBIOTCPHOT'O TECCTUPOBAHUA

Koun-Bo 3anannii B 6aHKe BOIIPOCOB Kon-Bo 3ananuti, Bpewmst Ha
IpeIbsIBIISIEMBIX 00yJaroneMycs TECTUPOBaHHE, MUH.
250 10-15 30

IlonHpr1it (I)OHI[ OINCHOYHBIX CpCACTB IJIdI IMPOBCACHUA HpOMC)KyTO‘-IHOﬁ arrecrainyuu B

dbopMe KOMIBIOTEPHOTO TECTUPOBAHUS pa3MelmeH B OaHKe BOMPOCOB JaHHOTO Kypca
nuctuiuabl B CJIO MOODLE.
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