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1. HEJIM U BAJJAYU OCBOEHMUS JTUCHUIIVIMHBI (MOYJIS)
1.1. leasimu ocBOeHMsI AUCUUNIMHBI

HGHBIO HU3YUCHUA JUCHUIIIINHBI «MaTremaTtuka» SBIISICTCI OCBOCHHE HGO6XO,Z[I/IMOI‘ ()
MaTE€MaTHYCCKOTIO ariaapara, € IIOMOIIBIO KOTOPOTO pa3pa6aTBIBaIOTC${ U  HCCICOAYIOTCA
TCOPCTUUCCKHUEC U SKCTICPUMCHTAJILHBIC MOJICIIN 00BEKTOB HpO(I)CCCI/IOHaHLHOI\/'I ACATCIIBHOCTH.

1.2. 3agauu ocBOCHUSA TUCHMIIINHBI

- pa3BUTHE HABBIKOB MATEMATHUYECKOTO MBILIJIEHUS CTY/I€HTOB;

- OBJIaJIEHHE METOJIOB UCCIIEIOBAHUS U PEIICHUS] MATEMaTHIYECKUX 3a7aY,

- BBIpa0OTKa Y CTYJICHTOB YMEHUS CAMOCTOSITETILHO PACIIUPATH CBOU MaTEMATHUECKUE
3HAHHUS,;

- pa3BUTHE HABBIKOB UCIIOIb30BAHUS MATEMATHYECKUX METOJIOB U OCHOB
MaTeMaTHYE€CKOTO MOJICTTUPOBAHUS B TPAKTUYECKON JAEATEITHHOCTH.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

VYuebHasa qucuuruinHa «MaTteMaTHkay BKIIOUYEHA B 00s3aTeIbHbIN NepeyeHb JUCIUTUINH
B pamkax 0a3oBoi yactu bioka 1, ycranoBnennoro ®I'OC BO, u siisieTcst 00s13aTebHON 151
BCeX Npoduiieii HanpaBIeHUs NOATOTOBKH.

JucuuiuinHa 6azupyeTcs Ha claelyroIuX JUCHUIUIMHAX: «MaTtematukay, «Anredpa u
Hayvaja aHalu3ay, «I'eomeTpus» B 00bEME Kypca cpeiHe IIKOIBI.

Jucuumnza « MaTemaThkay sSBIISETCS OCHOBOIOIATAIOIIEH U1 U3YYEHUS CIIECTYIOIINX
mucuuiuivH: HauepraTenbHast reoMeTpusi M MH)KeHepHas rpaduka, Ousnka, MaTemaTuueckas
cratucTruka, CopoTUBICHUE MaTepuaioB, MarepuanoseneHue, TexHOIOrus KOHCTPYKIIMOHHBIX
MaTepHUAIIOB, DJIEKTPOTEXHUKA, JIEKTPOHUKA U JJIEKTPONIPUBO, Teopus MEXaHU3MOB U MallluH,
I'mnpasnuka ¥ rUAPONHEBMONIPUBO, JleTanu MallMH U OCHOBBI KOHCTPYHPOBAHHS.

3. KOMIIETEHIHUH OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIMIIJIMHBI (MOAYJISA)

[Ipouiecc n3ydeHus: AUCUUILTUHBI (MOIyIIs1) « MaTemMaTHKay HalpaBlieH Ha
(dhopmupoBanme 3eMeHTOB obmienpodeccuonanbHor kommereHnuu OIIK-1 B cooTBeTCTBUM C
OIIOIT BO mo HampaBieHuto noArotoBku (cneruanbHocTr) 23.05.01 «HazemHble TpaHCIOPTHO-
TEXHOJIOTMYECKHUE CPEJICTBAY

Taonuua 1- @opmuposanue Komnemenyuil OUCYUNIUHAMU

Haumenoeanue
OUCYUNIUH,
dopmupyrouwux Cemecmpol, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
KOoMnemeHnyuio
COBMECHIHO
OIIK-1
HaueprartensHas
TCOMETPHS U
WH)XeHepHas rpaduka
(b1.B.2)
Beenenue B
CIIEITUANBHOCTh
(b1.B.3)
Xuwmus (b1.B.5)

Okomnorus (b1.5.7)

MaremaTuka
(B1.B.9)
Teoperuyeckast v
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Haumenosanue
OUCUUNTIUH,
dopmupyrouux
KOMnemeHyu
COBMECHHO

Cemecmpul, hopmuposanus Komnemenyuii OUCUUNTUHAMU

OIIK-1

mexanuka (b1.5.11)

®uzuka (b1.65.12)

CormnpoTtuBieHue
matepuaiioB (51.5.18)

MarepuanoseneHue
(b1.5.20)

ONEeKTPOTEXHHUKA,
JNIEKTPOHUKA U
IIEKTPOIIPUBO]
(b1..25)

I'unpaBnuka u
THIPOITHEBMOITPUBO/T
(b1.5.26)

Teopust MEXaHU3MOB U
mamuH (b1.5.30)

TepmoanHamuka u
Teronepeaaya
(b1.5.31)

Jleranu mamuH u
OCHOBBI
KOHCTPYHUPOBAHHUS
(b1.5.33)

Hanexnocts
MEXaHUYECKUX CHCTEM
(b1.5.36)

Texnomorus
MIPOU3BOJICTBA
aBTOMOOMIIEH 1
tpakTopoB (51.5.40)

Brimonaenwue,
MOJATOTOBKA K
MpOLEAYPE 3aALUTHI U
3ammuta BKP (B3.J1)




INEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C
INVIAHUPYEMBIMU PE3YJIBTATAMMU OCBOEHUA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yivmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHUS

Koa v HanmMeHoBaHue

OueHo4YHbIE CpeICTBA

Koa m
HHAUKATOPA .
HaAauUMCHOBAaHUC OCTHIKEHHUSI HJ'laHI/IpyeMble pe3yJabTaThbl oﬁyqemm o AMCIHMIIJINHE Telcymero HpOMe)KyTO‘-IHOI/I
KOMIIETCHIIUHU KOHTPOJJIA aTrecralumn
KOMIICTCHIIUN
OIIK-1. Cnocoben HOIIK-1.3. ITpumenser 3HATD: YMEThb: BJIA/IEThD:
MMPUMCHATDH METOAbI MATEMATUYCCKOI'O = OCHOBHBIC ITOHATUS - Ha OCHOBC - MaTEMAaTU4YCCKUMU KOHTPOIBHEIE
€CTECTBEHHOHAYYHbIC | aHaIM3a U MOAEIMPOBAHUS | M METOJBI MaTeMaTH4ecKhX METOJIaMH 1 - oTc[:ﬂ o
1 OOLIEWH)KCHEPHBIE | B MPO(eCCHOHATILHOM MaTeMaTH4ecKoro 3HaHMH pemarb METO/IMKaMHU P
TEOPETHYECKOMY - Bompocs! st
3HAHMS, METO/IBI JeATeILHOCTH aHaJm3a, TEOPHU npodecCHOHaNbHBIC pacderoB 1 MATCPHAL sauera i
MaTeMaTHIeCcKOro BEPOSITHOCTEH 1 3a7a4d (B TOM YHCI€ | MOJEIMPOBAHMS pHary
. N - 3agaHus K 9K3aMEHOB
aHaIM3a u MaTeMaTHIeCKOH 10 MOZIETTMPOBAHNIO) | MPOIIECCOB B CBOEH
. | MUCbMEHHBIM (o 18 6GuteToB)
MOJICITUPOBAHMS B CTaTHCTHKH, B cepe po¢eCCHOHATBHOM COHTDONLHEIM
po¢eCCHOHATBHOM JTUHEWHOU anreOpEl, 3KCILTyaTaluu JIeSITENbHOCTH. a6o¥aM o
JIeATEIIBHOCTH nuddepeHTMAIBEHOTO | TPAHCIIOPTHO- pa3 e
HUCYHCIICHUA, TEXHOJIOTHYCCKHUX pasa
-TectupoBanue
MallvH U

KOMILJIEKCOB;




4. CTPYKTYPA U COAEP KAHUE JUCHUIITINHBI
4.1 Pacnpenesienne TPyA0€MKOCTH JUCHMILIMHBI 10 BUIaM padoT Mo cemecTpam

OO6mass TpyAo€MKOCTh TUCIUIUIMHBI COCTaBiseT 12 3adeTHBIX enuHul, 432 udaca,
pacrpeziesieHre 4acoB 10 BHAaM pabOT ceMeCTpaM MpeCTaBIeHO B TabuIe 3.

Tabauua 3 -Pacnpedenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM DPADOM HO cemeCmpPam

TpynoémkocTh B yac

B 1.4. mo cemecTpam

Bun yueoHoii pa6oThi Bcero
yac.

Ne Ne Ne
ceM]l | cemM2 | cem 3

C UCIIOJIB30BAHUECM OJICMCHTOB

@opMaT u3yyeHHs JTUCHUIIHHBI
AJICKTPOHHOT'O 00YUYCHUS

OO0umas TPyA0€MKOCTDb JUCIHUILUIMHBI IO YYEOHOMY TUIAHY 432 108 144 180
1. KonTakTHas padora: 215 71 72 72
1.1 AyauropHasi paboTa, B TOM 4ucJie: 204 68 68 68

JICKIIUU 85 34 34 17

J1a00paTOpPHBIC

[IPAKTUYECKHE 119 34 34 51
1.2 KonTpoJsbHo-camocTosiTe/IbHAs paboTa 11 3 4 4

KypcoBas paboTa/KypCOBOM MPOSKT

TEKYIIMI KOHTPOJIb, KOHCYIbTAIIUN I10 JWCIUILIMHE 4 2 1 1

KOHTaKTHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE 4 5 )

(3K3aMeHe)

pedepar, pacueTHo-rpaduyeckast paboTa, KOHTPOJIbHAS 3 1 1 1

paboTta

2. CamocrosiTeibHasi padoTa 217 37 72 108

1. camocTosiTenbHas paboTa (CaMOCTOSTENFHOE U3yUSHHE

pa3ziesoB, CaMOIIOArOTOBKA, IMMOATOTOBKA K JJAOOPATOPHBIM H 154 37 45 72

MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYM H T.]1.)

2. KOHTPOJIb 63 27 36




4.2. Copepxanue IMCOMILIMHBI, CTPYKTYPHPOBaHHOE M0 TeMaM

Taonuua 4 - Codeprcanue oucyuniunvl, CHpPyKnmypuposaHHoe no memam

Buabl yueoHoii padoTsI
IInannpyemsie
KonTakTHas
(KOHTpOJIpYyeMbIe) T ® o HaunmeHnoBanue Peanuzanus HaumeHoBanue
pe3yJIbTaThl % e HCII0JIb3YyeMbIX B paMKax pa3paGoTaHHOIO
= Q .
OCBOEHHS: H o ‘_‘-; NGRS AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
aHMeEHOBaHHE pPa3/ieioB, TEM s « S| = o
koa YK; OIIK; MK PAIAEI0B, F | &5 § AR E’G Bua CPC HMHTEPAKTHBHBIX HOATOTOBKH Kypca
s | 5% -
M HHIHKATOPBI E E E E E § = 8 o0pa3oBaTebHBIX | (TPYA0EMKOCTh B | (TPYAOEMKOCThH B
== S = -
JOCTHKEHUSI 2 138s 22| 3 S TexHoI0rmii > qacax) Lo qacax)”
KOMIIeTeHIIHii = S & é" 8|0 =
1 CEMECTP
Pa3nen 1 MaTpunsl U onpeaeuTe n
Tema 1.1 Onpenenurenu BTOporo u THOATOTOBKA K JICKITHAM Cobecenosanne,
. 6.3.13
TPETHETO MOPAIKOB, UX CBONHCTBA. [ ] TIPOBEPOTIHEIC AY/IHTOPHEIE
2 2 7 MOATOTOBKA K paboThl, KOHTPOJIbHAS
Onpenenureny n-ro NOpsiaKa U METO/IbI HpaKTIHECKIM paboTa, TecTHpOBaHHE
OIIK-1 MX BBIMHCIICHHA. 3aHATHAM [6.3.1]
HOIIK-1.3 Tema 1.2 MaTpHIb! 1 ONepalin Haj MOATOTOBKA K JIEKLIUSIM
6.3.13
HumH. OOpatHas matpuna. Perenne [ ]
. 2 2 7 ITOATOTOBKA K
MaTPUYHBIX YpaBHEHUH. PaHr MaTpuiisl
IPaKTUYCCKUM
Y METO/IbI €T0 OTIPECIICHUSL. sansTHm [6.3.1]
Hroro no 1 pazaeny 4 4 14
Pazmen 2 O6mras Teopus CHCTEM JTMHEHHBIX alreOpandeckux ypaBHEHHH
Tema 2.1 Pemenne cucteM JTMHEHHBIX H6°Z3IFI’3TOBK3 K JIeKIUAM CobecenoBanne,
areOpandecKuX ypaBHEHHH MATPHUHBIM [6.3.13] TIPOBEPOTTHEIC ay/NTTOpHEIe
2 2 7 IMOJATOTOBKA K PpaboThI, KOHTPOJILHAS
OITK-1 criocobom, metonoMm Kpamepa, meronom HpaKTIECKIM paboTa, TecTHpOBaHHE
HOIIK-1.3 [aycca 3aHsTusaM [6.3.1]
Tema 2.2 MccnenoBanue NpoU3BOIBHBIX Fg)grfg]o“a K JICKIIAM
CHCTEM JINHEWHBIX anre0pandeckux 2 2 7 -
i T K IOATOTOBKA K
ypaBuenwuii. Teopema KpoHekepa - HpAKTHECKIM




Buabl yueoHoii padoTsI

IInannpyemsie
KonTakTHas
(KOHTpOJIpYyeMbIe) 6 % @ HaunmeHnoBanue Peanuzauus HanmeHoBaHHe
adora )
pe3yJabTaThl P = g HMCIO0JIb3yeMbIX B paMKax pa3paboTaHHOTO
= <9 o
OCBOEHMSI: H ® “:f ol Bl T EE AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT O
anMMEeHOBaHHe Pa3iejioB, TEM < =] S| = Q
ko1 YK; OIIK; MK PAAEHOS, = ZF § Al E & Bun CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
= | 24 7 &8 E
M HHIHKATOPBI = g 2 == g E 6 o0pa3oBaTelbHBIX | (TPYA0EMKOCTHh B | (TPYAOEMKOCThH B
) = .
JTOCTHIKEHUA % ] § E 5 < TCXHOJIOFI/II/IIZ qacax) L2 qacax)14
. s
KOMITETeHIIHii = ,g 2 é‘ S| © =
Kanenau. OqHOpOIHBIE CHCTEMBI 3aHATHAM [6.3.1]
JIMHENHBIX YpaBHEHUM
HTtoro no 2 pa3aeny 4 4 14
Pa3nen 3 DiieMeHThI BEKTOPHOH ajareopsl
Tema 3.1 CucreMbl KOOpJIMHAT HA CobeceoBaHue,
MPSIMOIA, IIIOCKOCTH H B IIPOCTPAHCTBE. MOATOTOBKA K JIEKL[UAM MIPOBEPOYHBIE ayJIUTOPHBIE
. [6.3.13] paboThl, KOHTPOJIbHAS
BexkTops! 1 THHENHHbIE Onepanuy Hajl ) ) ; HOTMOTOBK K pabota, TecTHpOBaNHE
HuMU. [Ipoekius BeKTopa Ha OCh U ee
N IPaKTUYECKUM
OITK-1 cBoiicTBa. Hampagsisrorie KOCHHYCHI U samsTsm [6.3.2]
HNOIK-1.3 JUTHHA BEKTODA.
Tema 3.2 CkanspHoe, BEKTOPHOE, [IOATOTOBKA K JICKIIHSM
CMEIIaHHOE MPOU3BECHUE BEKTOPOB. [6.3.13]
[IpumeHeHue cKalsIpHOro, BEKTOPHOTO U 2 2 7 MOJTOTOBKA K
CMEIIAHHOTO MPOU3BEIECHUS B PEUICHUH HPAKTAYECKAM
HPHKIIAIHBIX 33124 3aHATHAM [6.3.2]
HTroro no 3 pazneny 4 4 14
Pa3nen 4 DiieMeHThI aHATUTUYECKOI reoMeTpuH
Tema 4.1 YpaBHeHUs TUHUM Ha TOJrOTOBKA K JIEKLIASM CoGecenosannue,
IUIOCKOCTH. Pasuunbie GOpMBbI [6.3.14] TIPOBEPOTHBIC Ay AMTOPHBIC
. paboThl, KOHTPOJIbHAS
— ypaBHEHHUsI IPSIMOM Ha TUIOCKOCTH. YTOI 2 2 4 MOJTOTOBKA K paGora, TecTHpOBaHE
MOMK-1.3 MEXAy IpsIMbIMU. PaccTosiHue OT TOUKH MPaKTHICCKUM
o JIO TIPSIMOi sassTHsSIM [6.3.3]
Tema 4.2 KpI/IBBIe BTOPOT'O IIOpsAAKaA: MOArOTOBKA K JIEKIIHSIM
OKPYXXHOCTb, 3JUIHIIC, THIIEpOoIIa, 2 2 4 [6.3.14]
napaboia. Kanonudeckne ypaBHEHUS MOJrOTOBKA K




Buabl yueoHoii padoTsI

IInannpyemsie
KonrakTHas
(KOHTpOJIpYyeMbIe) o ® o HaunmeHnoBanue Peanuzauus HaunmeHoBaHnue
]
pe3yJabTaThl = E o HMCIO0JIb3yeMbIX B paMKax pa3paboTaHHOTO
OCBOEHUS: © 2 Bol B8 AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT O
HaumeHOBaHHeE Pa3aesioB, TeM & 28 2 EX7 Bux CPC
koa YK; OIIK; ITK ’ o E_ g F g 5 G" 2 MHTEPAKTHUBHBIX NOATOTOBKH Kypca
M HHIHKATOPBI = = E E E § E 6 o0pa3oBaTelbHBIX | (TPYA0EMKOCTHh B | (TPYAOEMKOCThH B
= (=T = .
JTOCTHIKEHUA 5 ] § E 5 < TCXHO.TIOFI/II/IIZ qacax) L2 qacax)14
o S
KOMITETeHIIHii = ,g 2 é‘ S| © =
TMPAKTUIECKUM
3aHsTusaM [6.3.3]
Tema 4.3 YpaBHEeHHsI ITIOCKOCTU U
NpSMOM B TIPOCTPAHCTBE. YTOJI MEXTY Fg‘;[roi]oBKa e
3.1
IJIOCKOCTSIMU, YTOJl MEXY MPSMBIMU
4 N yip ’ 2 2 4 MOJrOTOBKA K
YIoJI MEXKAY IPSIMON U TIIOCKOCTb.
o IMPaKTU4CCKUM
B3auMHoe pacnosnokeHue npsmMoil u sansTHM [6.3.3]
TJI0CKOCTH.
IIOATOTOBKA K JICKIIMAM
Tema 4.4 IIoBepXHOCTH BTOPOTO [6.3.14]
mopsaka. MccnemoBanne ux pOpMBI 2 2 4 HOATOTOBKA K
METOJIOM CEYCHHH. NPAKTHYECKUM
3aHATHIM [6.3.3]
IIOATOTOBKA K JICKIUAM
[6.3.14]
Hroro no 4 pasneny 8 8 16 HOJTOTOBKA K
MPAKTUYECKUM
3aHATHIM [6.3.3]
CamocTosiTe1bHasi padoTa no
ocBoeHu1o 1-4 pa3nesioB: 3
JOMAIIHAS KOHTPOJbHasi padoTa
Pa3jnen S Beenenue B MaTeMaTH4eCKHil aHAIN3
Tema 5.1 MHOX€ECTBO BELIECTBEHHBIX IOATOTOBKA K JTEKI[HAM Cobecenosanne,
OIIK-1 yucen. Oynkuus. Yucnosas [6.3.15] TIPOBEPOHHLIC ayAMTOPHLIC
OIK-13 ) ) 4 paboThl, KOHTPOJIbHAS
u -1. MOCIIEZI0BATEIBHOCTD U €€ Mpeied. HOJTOTOBKA K paboTa, TecTHpoBaNHE
Cy1iecTBoBaHUE TIpe/ienia MOHOTOHHON HPaKTUICCKUM
OTpaHUYEHHOM MOCJIEI0BATEILHOCTH. 3aHsTUAM [6.3.4]

10




Buabl yueoHoii padoTsI

IInannpyemsie
KonTakTHas
(KOHTpOJIpYyeMbIe) 6 % @ HaunmeHnoBanue Peanuzauus HanmeHoBaHHe
a0dorta <
pe3yJIbTaThl P = e HCII0JIb3YyeMBbIX B paMKax pa3paGoTaHHOIO
= < -
OCBOEHUS: H @ Tol 2o 5EF AKTHBHBIX U IIpakTHyeckoi DJIeKTPOHHOT 0
aHMEHOBaHHE Pa3/ieioB, TEM s < S| = o
ko1 YK; OIIK; MK PAAEHOS, = ZF § Al E & Bun CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
& S o
M HHIHKATOPBI = = E & 5 E 6 o0pa3oBaTelbHBIX | (TPYA0EMKOCTHh B | (TPYAOEMKOCThH B
= o EEl S e .
JTOCTHIKEHUA % ] § E 5 < TCXHO.TIOFI/II/IIZ qacax) L2 qacax)14
. <
KOMITETeHIIHii = ,g 2 é‘ S| © =
beckoHeuHO Maible 1 6ECKOHEYHO
OoJBIIIHe TTOCTIEeI0BATENEHOCTH.
Tema 5.2 [Ipenen GpyHKINH B TOUKE.
OnnocroponHue npeaensl. CBoiicTBa
o IIOJAT0OTOBKA K JICKIIUAM
KOHEYHBIX ITpeaesoB GpyHKIuii. [6.3.15]
BeckoneuHo-Maible 1 OECKOHEYHO- 5 D) 4 HOArOTOBKA K
6ospime pynkuun. HekoTopsie paKTHYECKHM
3aMeuaTeNbHbIC TIPEEIIbl U CIISICTBUS sansasm [6.3.4]
3 HuX. CpaBHEHNE OECKOHEYHO MaITbIX
($hyHKIHH.
Tema 5.3 HenpepblBHOCTL QYHKIMH B TOArOTOBKA K JICKIHAM
o 6.1.13
TOYKE U ee CBOWcTBa. TOYKH pa3pbiBa U [ ]
. . 2 2 4 MOATOTOBKA K
ux knaccudukanusi. CBolcTBa QyHKIMH
TMPaKTUYECKUM
HETPEPHIBHBIX Ha OTPE3KE. sansTHam [6.3.4]
Hroro nmo 5 pazgeny 6 6 12
Pa3nen 6 InddepenuuanbHoe ncuucjieHue (pyHKIUH 0OAHOI JeliCTBUTEIbHOMN MepeMeHHOoH
Tema 6.1 3agaun, MpUBOSIITNE K Cobecenonanue,
HOHATHIO POM3BOAHOM. Onpenenenue TIPOBCPOUHEIC &y AUTOPHEIC
- . paboThl, KOHTPOJIBHAS
MIPOU3BOJHOMN, €€ TEOMETPHUECKUI U TIOJTOTOBKA K JIEKIIAIM paGora, TecTHpOBaHHE
OIIK-1 MexaHuueckuil cMbici. [Ipou3Boanas ot [6.3.15]
HNOIIK-1.3 OCHOBHBIX DJIEMEHTaPHBIX (DYHKIIHH. 2 2 4 IIOATOTOBKA K
OCHOBHBIE IIpaBMIIa MPaKTHIECKIM
nudpepenunpoBanus GyHKIMH. 3aHATHAM [6.3.5]
Jlorapudmudeckoe 1 HESIBHOE
nuddepenunpoBanue QyHKIHIA.
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Buabl yueoHoii padoTsI

IInannpyemsie
KonrakTHas
(KOHTpOJIpYyeMbIe) o ® o HaunmeHnoBanue Peanuzauus HaunmeHoBaHnue
]
pe3yJbTaThl = E o HCII0JIb3YyeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHMS: H D) “:f ol & g 5&8 I AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOTI' 0
aNMEHOBAaHHE Pa3/leJioB, TeM < = <
koa YK; OIIK; ITK pasi ’ o E_ ) § = g EG e MHTEPAKTHUBHBIX NOATOTOBKH Kypca
M HHIHKATOPBI = = E E E § E 6 o0pa3oBaTelbHBIX | (TPYA0EMKOCTHh B | (TPYAOEMKOCThH B
= (= (== -
JTOCTHIKEHUA % ] § E 5 < TCXHO.TIOFI/II/IIZ qacax) L2 qacax)14
KOMIleTeHIHi 5B |28 &5 ©=
1107071 = =
IMOArOoTOBKA K JICKIIHUAM
Tema 6.2 [Ipon3BogHBIE BBICIINUX [6.3.15]
nopsiikoB. Juddepentman pyHkyum B 1 1 2 [OArOTOBKA K
TOYKE U €ro CBOICTBa. [IPaKTHIECKUM
3aHATHSIM [6.3.5]
IMOArOTOBKA K JICKIIHUAM
Tema 6.3 [luddepennmas BeICITIX [6.3.15]
nopsinkoB. JuddepenmpoBanne 2 2 4 [OArOTOBKA K

(yHKIMI, 3aJaHHBIX TapaMETPHUYECKH.

HPaKTUYECKUM
3aHATHM [6.3.5]

Tema 6.4 Teopemsl 0
muddepenHnrpyeMbix QyHKIUIX.
IIpaBuno Jlonurans.

MOATOTOBKA K JICKIIUSIM
[6.3.15]

MOATOTOBKA K
IPaKTHYECKUM
3aHsaTUAM [6.3.5]

Tema 6.5 YcnoBUS MOHOTOHHOCTH
¢yHKIIMA. DKCTpeMyM, HE00X0AUMOe 1
JOCTaTOYHBIC YCIOBHS CYLICCTBOBAHHUS
9KCTpeMyMa B Touke. Hanbombmme u
HaMMeHbIINEe 3HaYeHUs QyHKIUH Ha
OTpe3Ke.

MOATOTOBKA K JICKIIUSIM
[6.3.15]

HOATOTOBKA K
HPaKTHYCCKUM
3aHATHM [6.3.5]

Tema 6.6 BeinmykinocTs U BOTHYTOCTb
KPHBOM, TOUKH nepernda. ACHMITOTHI
kpuBoil. OOmmas cxema UccIeI0BaHusA
(GyHKIMH ¥ TOCTpoeHHe rpaduKa.

MIOATOTOBKA K JICKIHSIM
[6.3.15]

MOATOTOBKA K
MPaKTHYECKIM
3aHATHAM [6.3.5]
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Buabl yueoHoii padoTsI

IInannpyemsie
KonTakTHas
(KOHTpOJIpYyeMbIe) 6 % @ HaunmeHnoBanue Peanuzauus HanmeHoBaHHe
a0dorta <
pe3yaLTaThl P = g HCHO0JIB3YeMBIX B paMKax pa3paGoTaHHOIO
= 9 .
OCBOCHHSI: H @ Tol 2o 5EF AKTHBHBIX U IIpakTHyeckoi DJIeKTPOHHOT 0
aHMEHOBaHHE Pa3/ieioB, TEM s < S| = o
ko1 YK; OIIK; MK PAAEHOS, = ZF § Al E & Bun CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
5 S o
M HHIHKATOPBI = = E & 5 E 6 o0pa3oBaTelbHBIX | (TPYA0EMKOCTHh B | (TPYAOEMKOCThH B
= ael EE 9 .
JTOCTHIKEHUA % ] § E 5 < = TCXHOJIOFI/II/IIZ qacax) L2 qacax)14
KOMIleTeHIHi S| 28 &8 0=
i = =
8 8 16
HToro no 6 pazneny
CamocTosiTesqbHasi pabdoTa 1o
ocBoeHH1Io 1-6 pa3nesioB: 3
JOMAUIHSASA KOHTPOJbHas padoTa
HUTOI'O 3A CEMECTP 34 34 92
2 CEMECTP
Pasgen 1 UaTerpajibHoe ucunciaenne GQyHKIMHA OHOM NepeMeHHOMH
Tema 1.1 IlepBooOpa3zHas, IIO/ITOTOBKA K JICKLIHSIM c
obece0BaHKE,
HEONpEIeICHHbIA NHTETPAl H €10 [6.3.16] POBEPOTHEE Ay THTOPHEE
cBoifcTBa. Tabnuna OCHOBHEIX (OpMYIT 2 2 3 IIOATOTOBKA K PaBoTb, KOHTPOJIbHAS
uHTerpupoBanus. HTErpupoBanue mo TPAKTHICCKIM pabora, TecTipoBanue
. 3aHATHIM [6.3.6]
YacTsIM U MOJICTAHOBKOM.
IOATOTOBKA K JICKIIUAM
6.3.16
OIIK-1 Tema 1.2 UnTerpupoBanue [ ]
HOIIK-1.3 N 2 2 2 HOJrOTOBKA K
: panroHaNBHBIX Apo0eit
TMPaKTUYECKUM
3aHATHAM [6.3.6]
Tema 1.3 MHTerpupoBanue npocTenmmx TOArOTOBKA K JICKIHAM
o 6.3.16
aredpanyecKux UppaliMOHaAIBHOCTEH. [ ]
" 2 2 3 MOATOTOBKA K
HTErpUpPOBaHHE 1 HIHATbHOT!
erpupoBanKe uhepeHIHaTLHOrO MIPAKTUYECKUM
Guroma. 3aHATHAM [6.3.6]
Tema 1.4 MHTerpupoBaHye BEIpaXKEHUH, 5 ) 3 MOATOTOBKA K JICKLIUSM
COIEPKAIIMX TPUTOHOMETPUYECKUE [6.3.16]
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Buabl yueoHoii padoTsI

IInannpyemsie
KonrakTHas
(KOHTpOJIpYyeMbIe) 6 % @ HaunmeHnoBanue Peanuzauus HanmeHoBaHHe
a0dorta )
pe3yJabTaThl P = g HCII0JIb3YyeMBbIX B paMKax pa3paboTaHHOTO
E o .
OCBOEHUS: H © “:f ol Bl T EE AKTHBHBIX U IIpakTnyeckoi DJIEKTPOHHOT O
anMMEeHOBaHHe Pa3iejioB, TEM s < S| = o
ko1 YK; OIIK; MK PAAEHOS, = ZF § Al EG Bun CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
& S -
M HHIHKATOPBI = = E & 5 E 6 o0pa3oBaTelbHBIX | (TPYA0EMKOCTHh B | (TPYAOEMKOCThH B
= o EEl S e .
JTOCTHIKEHUA 5 ] § E 5 < TCXHO.TIOFI/II/IIZ qacax) L2 qacax)14
. <
KOMITETeHIIHii = ,g 2 é‘ S| © =
¢yaxoun. IHTETpHpOBaHNe HEKOTOPBIX HOJrOTOBKA K
HppalrOHAIbHBIX (1JYHKI_[I/II71 C IIOMOIIBIO MpaKkTHICCKUM
TPUIOHOMETPHYECKUX MOACTAHOBOK. sanATHsM [6.3.6]
Tema 1.5 3agaun, npuBosuIre K MOJTOTOBKA K JIEKIIUSAM
MOHSTHIO ONPEIEIEHHOTO UHTETPAIa. [6.3.16]
[oHsiTHE OIpeeTICHHOTO HHTETpana u TIOATrOTOBKA K
. o TMPaAKTUICCKUM
ero ceoiicta. OnpeneneHHbIi HHTErpa 2 2 3
3aHsTUAM [6.3.6]
C TIEpEMEHHBIM BEPXHHUM IMPEIETIOM.
®opmyna Hetorona-Jleitbuuia. Metoabt
BBIYUCIICHUS OTIPEIEIIEHHOT0 HHTErpaa.
IIOATOTOBKA K JICKIIUAM
Tema 1.6 HecoOcTBEeHHBIC HHTETPAIIHI [6.3.16]
[Ipu3Haku CXOAUMOCTH HECOOCTBEHHBIX 2 2 3 MOArOTOBKA K
WHTETPAJIOB. [PaKTHYECKUM
3aHsTUAM [6.3.6]
IIOATOTOBKA K JICKIIUAM
[6.3.16]
Tema 1.7 ['eomeTpuyecKre TPUIOKEHUST
2 2 3 MOJATOTOBKA K
OTIpeIeIeHHOT0 MHTETrpaa.
TMPaAKTUIECKUM
3aHsATUAM [6.3.6]
Hroro no 1 paznery 14 14 20
Pa3zjnen 2 OyHKIMY HECKOIBKUX MEPEMEHHBIX
Tema 2.1 [onaTre GyHKIUM OBYX H TOATOTOBKA K JIEKIIUAM Cobecenopanre,
OIIK-1 [6.3.17] [POBEPOYHBIC ayAUTOPHbIC
HECKOJIBKUX TIepeMeHHBIX. O0JIacTh
NOIIK-1.3 2 2 2 HOJIrOTOBKA K paboTbI, KOHTPOJIBHAS
onpejenenus. JINHUU U TOBEPXHOCTH HpaKTIECKIM paGoTa, TecTHpOBaHHe
YPOBHL. 3aHATHAM [6.3.7]
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Buabl yueoHoii padoTsI

IInannpyemsie
KonrakTHas
(KOHTpOJIHpYyeMbIe) . % @ HauMmeHnoBaHue Peanuzanus HaumenoBanue
s
pe3yJabTaThl E E o HCMOJIB3YyEeMbIX B paMKax pa3paﬁoTaHH0ro
OCBOCHUS: @ = ol 2o 5328 AKTHBHBIX U IIpakTnyeckoi DJIeKTPOHHOI0
HaunmeHoBaHMe pa3aesioB, TeM < £8 Es| 227 Bua CPC
kox YK; OIIK; IIK ? = 5 g F g 5 C«; a MHTEPAKTUBHBIX MOATOTOBKHU Kypca
M HHIHKATOPBI § = E E E § E 6 00pa3oBaTeIbHbIX (Tpy10eMKOCTb B | (TPYyA0€MKOCTH B
= (= (== -
JTOCTHIKEHUA % ] § E 5 < TCXHO.TIOFI/II/IIZ qacax) L2 qacax)14
. s
KOMITETeHIIHii = ,g = é‘ 8 © =
Tema 2.2 YacTHbIC IPOU3BOTHBIC
(yHKIMHA ABYX 1 O0iee IEPEMEHHBIX. [IOATOTOBKA K JICKIIHSM
YacTHbIE IPOU3BOAHBIE HESIBHO [6.3.17]
3amaHHo# pyHkm. [IponsBoaHas O 2 2 6 HOJTOTOBKA K
HanpasieHuto. I'paguent. [IpousBonHele IIPaKTHICCKUM
BBICHIMX NOPSAKOB. [T0MHBIN U YacTHBIE 3aHsTHAM [6.3.7]
g hepeHIrabl.
Tema 2.3 Dxctpemy™ QyHKIMH ABYX TIOATOTOBKA K JIEKIUAM
MIEPEMEHHBIX. Y CIIOBHBIN 3KCTPEMYM [6.3.17]
(hyHKIMY ABYX MEPEMEHHBIX. 2 2 4 MOATOTOBKA K
Haubomnbiee n HanMeHbIIee 3HAYCHNE HPaKTHIECKUM
dyHKIMHK B 061aCTH 3aHATHAM [6.3.7]
HToro no 2 pa3aeny 8 8 12
Paznen 3 Inddepenuuaibubie ypaBHEHUsI
Cob
Tema 3.1 [luddepennunansasie TIOZrOTOBKA K JICKIIHAM OOCCCAIOBAMHC,
YPaBHEHUs NIEPBOTO MOpsIKa. 3anada [6.3.18] Hpo:;z:;HizHiyinﬁzm
2 2 3 IIO/ITOTOBKA K p » KOHTp
Kommn. VYpaBHEHMS C pa3aeIOIIUMUCS NPAKTHYECKIM paborta, TecTHpOBaHUE
OIIK-1 [IEPEMEHHBIMU. samsTasiv [6.3.8]
HOIIK-1.3 MOJITOTOBKA K JICKITUSIM
Tema 3.2 Jludpdepeniuanbubie [6.3.18]
ABHEHUS IIEPBOTO MOPSAKA: .
yp P . p 2 2 3 MOJIFOTOBKA K
OJIHOPOJAHOE, JIMHENHOE, YpaBHEHUE HpaKTHIECKIM
beprym. 3aHATHIM [6.3.8]
Tema 3.3 [luddepenunanpHbie 2 2 3 TOITOTOBKA K JIEKIIUSM
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Buabl yueoHoii padoTsI

IInannpyemsie
KonrakTHas
(KOHTpOJIHpYyeMbIe) 6 % @ HauMmeHnoBaHue Peanuzanus HaumenoBanue
adora )
pe3yJabTaThl P E E HCMOJIB3YyEeMbIX B paMKax pa3paﬁoTaHH0ro
= < o
OCBOCHUS: 7 @ ":f ol & o 5 2 ? AKTHBHBIX U IIpakTnyeckoi DJIeKTPOHHOI0
anMMEeHOBaHHe Pa3iejioB, TEM < =] S| = Q
xon YK; OTIK; TTIK pasn > = E 5 § Al E’ & Bun CPC HHTEPAKTHBHBIX NOArOTOBKH Kypca
& S o
M HHIHKATOPBI § = E E § 5 E 6 00pa3oBaTeIbHbIX (Tpy10eMKOCTb B | (TPYyA0€MKOCTH B
= 2o EEl S¢ .
JTOCTHIKEHUA 5 ] § E 5 < = TCXHO.TIOFI/II/IIZ qacax) L2 qacax)14
. <
KOMITETeHIIHii = ,g = é‘ 8 © =
ypaBHEHHsI BTOPOTO MOPsIIKa, [6.3.18]
IOy CKAOIIKE IIOHWKEHHE MOPSIKA. HIOATOTOBKA K
TMPaAKTUYCCKUM
3aHsTUAM [6.3.8]
Tema 3.4 JIuneliHble OAHOPOIHBIE
QG pepeHIHaTbHbIC YPaBHEHUS N-TO
HOPAZIKA C TTOCTOSHHBIMU TIOATrOTOBKA K JICKLMSM
[6.3.18]
ko3 dunuenramu. CTpykTypa 00I11Iero
. 2 2 3 ITOATOTOBKA K
penienus. JInHelHbIe HEOTHOPOIHBIE
IPaKTUYECKUM
nuddepeHnnansHpIe ypaBHEHHUS C saps [6.3.8]
MIOCTOSHHBIMHU K03 (DUITCHTaMH.
MeTomp! mogdopa YaCTHOTO PEUICHUS.
Tema 3.5 JIuHeiiHbIE HEOTHOPOAHEIE TTOATOTOBKA K JICKIISM
muddepeHnnanbHble ypaBHEHHS N-TO [6.3.18]
TOpsAAKa C MOCTOSHHBIMHA 2 2 3 MOATOTOBKA K
ko3 unmenramu. MeTox Bapuauu MPaKTHIECKUM
MPOU3BOJIBHBIX TOCTOSHHBIX. sanaTnam [6.3.8]
MOJITOTOBKA K JICKITUSIM
6.3.18
Tema 3.6 CucreMbl 0OBIKHOBEHHBIX [ ]
. 2 2 3 MOJIFOTOBKA K
u HI[MAJIbHBIX YPaBHCHUH
A (b(bepe Hal ypa ¢ TMPaKTUYCCKUM
3aHATHIM [6.3.8]
Hroro no 3 pazneny 12 12 18
CamocTosiTe1bHasI padoTa mo
ocBoeHmIo 1-3 pasnenos: 4
JOMAIIHASA KOHTPOJbHasi padoTa
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Buabl yueoHoii padoTsI

IInannpyemsie
KonTakTHas
(KOHTpOJIpYyeMbIe) o z 2 HaunmeHnoBanue Peanuzauus HaunmeHoBaHnue
pe3yaLTaThl =E HCII0JIb3YyeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHHSI: 9 Tol 2o 5EF AKTUBHBIX U IIpakTnyeckoi DJIeKTPOHHOT 0
xon YK; OIIK; MK HaunmeHoBaHMe pa3aesioB, TeM = 2 g § gi E E d Bua CPC MHTEPAKTHBHBIX TR Kypea
M HHIHKATOPBI 5 E é E E § E 6 o0pa3oBaTelbHBIX | (TPYA0EMKOCTHh B | (TPYAOEMKOCThH B
JOCTHKEHUS % §l§ = 3 2 l§ = TexHo0rmii 2 yacax) 13 tlacax)14
KOMIIeTeHHii SIS/ g8 0O=
HUTOI'O 3A CEMECTP 34 34 54
3 CEMECTP
Pa3gen 1 KparHble, KpUBOJIMHEHHBIE, IOBEPXHOCTHbIC HHTETPAJIBI
Tema 1.1. Kpartnsle (1BoiiHON 1 Cobecenosanne,
TPOWHOMN) MHTErPaIbl, UX CBONCTBA, “pgzgg;’;‘jzzﬂzii:’izm
TEOPEMBI CyLIeCTBOBaHUs. BeluncieHue paBoTs, TeCTHPOBAHHE
KPaTHBIX HHTETPajaoB MIOBTOPHBIM ITOJTOTOBKA K JICKIIHSIM
MHTETPUPOBAHUEM B I€KapTOBBIX [6.3.19]
KoopJauHaTax. Berunciaenue JBOMHbIX 6 6 8 MMOJNOTOBKA K
MHTETPATIOB B MOJIIPHBIX KOOPJAWHATAX. HPaKTUIECKUM
Brruncnenue TpoHBIX HHTErPajioB B sansTHAM [6.3.9]
LMTHHIPUIECKHX, CHEPHUECKUX
OIIK-1 koopauHaTax. [IpunoxeHus KpaTHbIX
NOIIK-1.3 UHTETPAJIOB.
IMOATOTOBKA K JICKIIUAM
Tema 1.2. KpuBonuHelHbIE HHTErPAJIBI [6.3.20]
TIEPBOr0 U BTOPOT'O pOAa, UX CBOMCTBA, 6 6 8 MOATOTOBKA K
npuMepsl Berarcinenus. @opmyna I'puna. IPaKTHICCKUM
3aHsATHAM [6.3.11]
Tema 1.3 TToBEPXHOCTHBIE HHTETPAIIBI MOATOTOBKA K JICKIHAM
MEepBOT0 U BTOPOT'O PoJia, UX CBOMCTBA, 4 4 g S)’Z'ri(i]owa .
npumMepsl BorurcieHus. Gopmyna HpaKTHECKIM
Croxca. 3aHATHSIM [6.3.11]
HToro no 3 pazneny 16 16 24
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Buabl yueoHoii padoTsI

IInannpyemsie
KonrakTHas
(KOHTpOJIpYyeMbIe) o ® o HaunmeHnoBanue Peanuzauus HaunmeHoBaHnue
s
pe3yJabTaThl = E o HCII0JIb3YyeMBbIX B paMKax pa3paboTaHHOTO
OCBOEHUS: © 2 Bol B8 AKTHBHBIX U IIpakTHyeckoi DJIEKTPOHHOT O
HaumeHOBaHHeE Pa3aesioB, TeM & 28 2 EX7 Bux CPC
koa YK; OIIK; ITK ’ o E_ g F g 5 G" 2 MHTEPAKTHUBHBIX NOATOTOBKH Kypca
M HHIHKATOPBI = = E E E § E 6 o0pa3oBaTelbHBIX | (TPYA0EMKOCTHh B | (TPYAOEMKOCThH B
= (= (== -
JTOCTHIKEHUA % ] § E 5 < TCXHO.TIOFI/II/IIZ qacax) L2 qacax)14
. <
KOMITETeHIIHii = ,g 2 é‘ S| © =
Pa3nes 2 DJjieMeHTHI BeKTOPHOI0 aHAIU3A
[IOATOTOBKA K JIEKLUIM Cobecenonanue,
Tema 2.1 BexropHoe nosie. Beruucienue [6.3.20] IPOBEPOYHBIE yAUTOPHBIE
paboTs! cuoBoro mois. [loTeHuansHoe 3 3 6 [O/IFOTOBKA K pag"“"’ KOHTPONbHA
a00Ta, TCCTUPOBAHUC
nose. L{upkynsiiyst BEKTOPHOTO IOJISL. TPaKTHYECKUM P P
OIIK-1 3aHATHIM [6.3.11]
VIOTIK-1.3 Tema 2.2 3aj1aua 0 BHIYUCIIEHUH TTOTOKA ng)[;r;gosxa K JICKIHAM
BEKTOpHOTO 1oJis. [ToBepxHOCTHBIE [6.3.20]
3 3 6 MOJATOTOBKA K
WHTETpajbl. JJMBepreHIus mos. HpaKTIECKIM
®opmyna Octporpazackoro - 'aycca samsTHsM [6.3.11]
HToro no 2 pasgeny 6 6 12
OIIK-1 Paznes 3 YncinoBble H (pyHKIHOHAIbHBIE PSI/IBI.
HOIIK-1.3 Tema 3.1 Yucnossle psagpl. CX0IUMOCTD 4 4 6 MOJATOTOBKA K JIEKLUAM Cobecemosanue,
U cymma paga. HeoGxoaumoe ycnosue [6.3.21] “pOngo‘*““e ay/MTOpHbIE
paboThl, KOHTPOJIbHAS
[IOJIFOTOBKA K
cxoaumoctu. [Ipu3HaKku CXOAUMOCTH ey paboTa, TecTHpOBaNHE
3HAKOIOJIOXKHUTEIBHBIX PsAA0B. [Ipu3Hak P
TIei6 a 3aHATHAM [6.3.12]
HOHMIIA.
Tema 3.2 OyHKUNOHAIBHBIE PAIBI. 4 4 8 TIO/ATOTOBKA K JICKIIHSIM
CBolicTBa PABHOMEPHO CXOASAMIAXCS [6.3.21]
pamoB. O6IACTb CXOUMOCTH HOJrOTOBKA K
cteneHHoro pana. Psag Teitnopa. TPAKTHICCKIM
3aHATHIM [6.3.12]
IIOAT0TOBKA K JICKIIUAM
[6.3.21]
Tema 2.3 Tlonsrue o psagax ®ypoe 4 4 3

IIoArOoTOBKa K
TMPAKTUYECKUM
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Buabl yueoHoii padoTsI

IInannpyemsie
KonrakTHas
(KOHTpOJIpYyeMbIe) 6 % @ HaunmeHnoBanue Peanuzauus HanmeHoBaHHe
adora )
pe3yJabTaThl P = g HCHO0JIB3YeMBIX B paMKax pa3paboTaHHOTO
= 9 .
OCBOEHUS: H @ Tol 2o 5EF AKTHBHBIX U I[pakTuyeckoit DJIEKTPOHHOT O
anMMEeHOBaHHe Pa3iejioB, TEM s < S| = o
ko1 YK; OIIK; MK PAAEHOS, = ZF § Al E & Bun CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
& SR o
M HHIHKATOPBI = = E & 5 E 6 o0pa3oBaTelbHBIX | (TPYA0EMKOCTHh B | (TPYAOEMKOCThH B
= o EEl S e .
JTOCTHIKEHUA % ] § E 5 < TCXHO.TIOFI/II/IIZ qacax) L2 qacax)14
KOMIICTeH M 5 | 88 S8 O =
it = = &
3aHATusAM [6.3.12]
Hroro no 3 pazneny 12 12 22
CamocrosiTe1bHast padoTa nmo 4
ocBoenmio 1-3 pa3nenos:
JOMAaIIHASA KOHTPOJbHasi padoTa
HUTOI'O no nucuuninHe 85 119 | 154
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALIMS 110 U'TOTI'AM OCBOEHMSA IUCIHUITINHBI

Texymumii KOHTPOJIb OCYIIECTBIISIETCS IO BCEM BUJaM y4e€OHOI 0 Ipolecca: yCTHOE
cobeceI0BaHuUE 110 TeMaM JIEKIIMOHHBIX 3aHATUH, TECTUPOBAHUE, PEILICHHE MPAKTUYECKHX 3a/1a4,
KOHTPOJIbHBIE PAOOTHI.

5.1. TunoBble KOHTPOJIbHbIE 32JTaHUA WJIH MHbIE MAaTEePHAJIbl, HE00X0AUMBbIE 1JIs
OLCHKH 3HAHUI, YMEHH M HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH

WNuauBuayaibHbIC 3a1aHUs, TECThI, BOMPOCHI JIJISl TEKYIIETO KOHTPOJIS 3HAHUH 00yJaroIInuXcst
copmuposansl B eLearning Server 4G DMOC HI'TY u Haxozasitcsi B CBOOOAHOM JIOCTYIIE.
[TepedyeHb BOMPOCOB, BBIHOCHMMBIX Ha MPOMEKYTOUHYIO aTTECTalMio, CHOPMHPOBaH B

eLearning Server 4G D1OC HI'TY u HaxoasTcst B CBOOOJHOM JOCTYTIE.

5.2. Onucanue nokasareJieil U KpUTepHeB KOHTPOJIA YCIIeBAeMOCTH, ONIUCAHUE
HIKAJ OlleHUBAHUS

JList OlleHKH 3HAHWIA, YMCHHM, HABBIKOB U (DOPMHUPOBAHMS KOMIICTCHIIUU IO JUCIUTIINHE
JUISL TEKYIIero KOHTPOJs B ceMecTpe (mepBasi MU BTOpas KOHTPOJIbHAS HEJeNs) M OLEHKU
BBITIOJIHEHUSI KOHTPOJIBHBIX pabOT MpUMEHSETCS Oa/IbHO-PEeHTHHIOBast/TPAAMLIIMOHHAS
CHUCTEMa KOHTPOJs M OLEHKH YCIIEBAEMOCTH CTyAeHTOB. Ha ycmoTpeHue mnpenonaBarens
MPOMEKYTOUHAsI aTTECTAIlMsl MOXET OBbITh IMPOBEJACHA HAa OCHOBAaHWM PEUTHUHIra CTYACHTA B
COOTBETCTBUH C Ta0.5.

Tabnuuya 5 — bannvho-penimunzoean cucmema OYeHUBAHUA

HIxana
JK3amMeH 3auer
OLlCHUBAHUA
41-50 OTian4HO
31-40 Xopouio 3auTeHo
21-30 Y 1OBIETBOPUTEIHLHO
0-20 HeynosnerBopurenbHO He 3aureno

IIpomMeKyTOUHBIM KOHTPOJIb OCYILIECTBISAETCA C MCIOJb30BAaHUEM TPAJAULUOHHOMN
CUCTEMBbl B yCTHO-IUCbMEHHOW ¢opme. [Ipu mNpoMEeKyTOUYHOM KOHTpoOiEe (IK3aMEH)
yCIIEBaEMOCTh CTYJICHTOB OLICHMBAETCS 0 YEThIPEXOaIbHON CUCTEME: «OTIMYHOY», «XOPOLIO»,
«YIOBIIETBOPUTENIBHO», «HEYIOBIECTBOPUTENbHOY». IIpu IpoBeneHMM 3a4era BBICTABIACTCS
OLIEHKA «3a4eT» WM «HE3a4eT».
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Taonuua 6 —Kpumepuu oyenusanus pesyniomama o0yueHus no OUCYUNIUHE U WKANA OUCHUBAHUS

Kpurepun oneHuBaHus pe3yabTaTOB 00y4eHUs!

OrneHka OrneHka OneHka OneHka
KOH n KOH U HAUMCHOBaHHE CHEYAOBJECTBOPUTECJIIBHO» | KYTOBJCTBOPUTECIIBHO» «xXopouio» / «OTJINYHOY /
HaAaMMEHOBAHHE HHANKATOPA TO0CTU/KCHH] / «HE 3aU4TEHO» / «3a4TEHOY «3a4TCHOY «3a4TCHOY
KOMIIETCHINH KOMIIETCHIIUH 0-59% 60-74% 75-89% 90-100%
OT Mmax peUTUHTOBOI OT Mmax peUTHHTOBOM OT max peUTHUHTOBOM OT Mmax peUTUHTOBOI
OLICHKH KOHTPOJIA OIICHKH KOHTPOJIA OIICHKH KOHTPOJIA OLCHKH KOHTPOJIA
OIIK-1. Cniocoben HOIIK-1.3. ITpumensier He BiagieeT TEOpETUYECKUM IToBepXHOCTHO BiajaeeT Xoporo BIaaeeT YBepeHHO BIIAJIEET
MPUMEHSITh METO/Ibl MATEMaTUYECKOTO MaTepHUaJIOM IO TUCUUILIUHE; TEOPETUYECKUM MATEPUAIOM | TEOPETUUECKUM TEOPETUYECKUM
€CTECTBEHHOHAYUYHbIE | aHalau3a U MOAEIMPOBAHUA B | HE YMEET MOJIb30BaThCS M0 TUCUUIUIMHE; HE MaTepHaioM 1o MaTepHaoB; yMeEeT
1 O0IIeMHKeHEPHBIE npodeccuoHaIbHOM CIPaBOYHOU JINTEPATypoil; HE crioco0eH yBEpeHHO TUCHIUTUIAHE, HO B cBOOOTHO TIOTTB30BATHCS
3HaHUS1, METO/IbI JIeATENBHOCTH croco0eH MPUMEHSATh METOIBI I10JIb30BATHCS CIIPABOYHOU OTZIENBHBIX pasfenax CIIPAaBOYHOM JIUTEPATYpOi;
MaTeMaTH4eCKOIr o MaTeMaTUYeCKOI0 aHaJIn3a U JUTEPaTypoi; HE B IOJHOM | AOIyCKAeT HETOYHOCTH; croco0eH MPUMEHATh
aHaIn3a u MOJIETTUPOBAHUS B 00BeEME CITOCOOEH YMEET I0JIb30BaThCs METOIBI MATEMATHYECKOTO
MOJICIMPOBAHUS B npodeccruoHanbHOI MPHUMCHATH METO/IbI CrpaBOYHON aHaJIM3a ¥ MOJCIIMPOBAHUS B
npodheCCUOHATBHOMN JIEATENLHOCTH, HE YMEET Je]IaTh | MaTeEMaTHUECKOTO aHaIM3a U | JUTEPaTypoi; Croco6eH poeCCHOHATBHOMN
JIeSTENbHOCTH 0000IIIeHUS, BBIBOJIBI, UTO MOJIETTUPOBAHUS B IIPUMEHSATh METOMBI JIeTEILHOCTH U CIENaTh
NPEHATCTBYET YCBOCHUIO npodeccroHaIbHOM MaTeMaTu4ecKkoro BBIBO/IbI
nocieayomero JEATCIIbHOCTH, aHaJin3a u
marepuala JOMYyCKarTCs OT/ICTIbHBIC MOACIMPOBAHUA B
CyIIeCTBEHHBIE OIIHOKH, npoheCCHOHATEHON
HCIIPaBJICHHBIC C ITOMOIIBIO ACATCIIBHOCTH, HO
HpenoaBaTeNs 3aTpyIHSETCS CAeNaTh
BBIBOJIbI
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Ouenka Kputepun oueHuBaHusi

OIICHKY «OTJIMYHO» 3aCTY)KUBACT CTYJCHT, OCBOMBIINN 3HAHUS,
YMEHUsI, KOMIIETEHITUH U TEOPETUICCKHI MaTepual 6e3 mpobenos;
BBITIOJTHUBIIMI BCE 3aJIaHUs, IPEAYCMOTPEHHBIC YYCOHBIM TIJIAHOM Ha
BBICOKOM Kau€CTBEHHOM YPOBHE; MPAKTUYECKUE HABBIKU
po¢eCCHOHAIBHOTO MPUMEHEHHMsI OCBOCHHBIX 3HAHUU C(HOPMHUPOBAHBI.
Cpennuit ypoBEeHb | OLIEHKY «XOPOIO0)» 3aCITy>KHUBAET CTYACHT, IPAKTUYECKU MTOJIHOCTHIO

BrIcoknii ypoBeHb
«5»
(oTnMYHO)

«4» OCBOUBIIHIA 3HAHUS, YMEHUS, KOMIIETCHIIUN U TEOPETUICCKUI
(xopor1o) MaTepuan, yaeOHbIC 3a/IaHus HE OllEHEHbI MAKCHUMAITLHBIM YHCIIOM
0aJlJI0B, B OCHOBHOM C(hOpMHUPOBAI MPAKTHUECKHE HABBIKH.
[Toporosrii OIICHKY «Y/JAOBJIETBOPUTEIBLHO» 3aCITY)KUBACT CTYACHT, YACTUIHO C
YPOBEHB «3» npo0OeIaMyu OCBOUBIININ 3HAHHS, YMEHUS, KOMIICTCHIIUH U
(YIOBIIETBOPUTENH | TEOPETUUCCKUI MaTeprall, MHOTHE YIeOHBIC 3a1aHus JTHOO HE
HO) BBIIOJIHUI, 1100 OHU OLIEHEHBI YHCIIOM 0ajII0B OJU3KUM K

MHUHUMAJIbHOMY, HEKOTOPBIE MPAKTUYECKHUE HABBIKK HE CPOPMUPOBAHBI.
MuHUMaNbHBI | OLIEHKY «HEYIOBIETBOPUTEIBHO» 3aCIIyKUBAET CTYACHT, HE OCBOMBIIUI

YPOBEHB «2» 3HAHUSA, YMEHHUS, KOMIIETEHIIMU U TEOPETHUECKU MaTepuai, yuyeOHbIe
(HEeyIOBJICTBOPUTE | 33JaHUS HE BHIMOJIHWI, IPAKTUYECKUE HABBIKU HE C(HOPMUPOBAHBI.
JIBHO)

6. YYHEBHO-METOJANYECKOE OBECIHHEYEHHUE JUCIIUITJIMHbI
6.1.Y4eOnas imTeparypa, ne4aTHble n3gaHusi 0nd1uoreyHoro ponga
bubnuoreunslii GoHT YKOMIUIEKTOBAH MEeYaTHBIMHM M3JaHUAMU U3 pacueTa He meHee 0,25

OK3EMILIAPA KaXXJ0ro m3 HSI[aHHfI, YKa3aHHBIX HMW)KEC Ha KaXX10ro O6yanOHI€FOCH M3 4yuciia JIHII,
OIHOBPEMCHHO OCBAaMBAOIIUX COOTBCTCTBYIOIYIO JUCIUIIIINHY (MO,Z[YJ'II:).

6.1.1 TIIuckynoB H.C. [duddepenunansHoe u uHTErpaipHoe wucumcienue. T.1 M.:
Wurerpan-Ilpecc, 2007

6.1.2 TIluckynoB H.C. [duddepenunanpHoe M uHTErpajipHoe wucumcienue. T.2 M.:
Wnrerpan-Ilpecc, 2006

6.1.3 Illumaues B.C. Bricmas martemaTuka. ba3oBwiii kypc: ydeOHOe mocoOue st
6axanaspos/mon pen. A.H. Tuxonosa. M.: - [Ipocnekt, 2002. -600c.

6.2. CnipaBouyHo-On0Inorpadguyeckas Jureparypa

6.2.1 IIucemennsiii JI.T. KoncnekT neknuii mo Beiciield matematuke / JI.T. ITuceMeHHBIH.
M: Aiipuc-npecc, 2011. — 604 c.

6.2.2 Knerenuk JI.B. COopHHK 3a7au 10 aHATUTHYECKOM reomerpun: yued. nocoodue/ /1.B.
Krnerenunk.- CII6.: [Tpodeccus, 2006.-240c.

6.2.3 JlemunoBuyu b.I1. 3agaun u ynpakHeHUs M0 MaTeMaTHUYECKOMY aHAU3y ISl BTY30B:

yueb.1moco0. Ui CTYJeHTOB BbICII.TexH.yue0.3aBeaenuit/I.C. bapanenkoB u np.; nmon pexa. b.II
Hemunosuua. - M.: ACT: Actpens, 2007. -495c.

6.2.4. Manko ILE., ITonoB A.I'., KoxxeBuukoBa T.5. Beiciiasg maremMaTuka B ynpaXHEHUAX
u 3amadax . Y.1 M.: Onukc 21 Bex; Mup u obpazoBanue, 2012

6.2.5. Manko ILE., [TonoB A.I'., KoxxeBuukoBa T.f. Beiciiasg maremMaTuka B ynpaXHEHUAX
u 3agavax. 4.2 M.: Onukc 21 Bex; Mup u obpazosanue, 2009

6.2.6 AnrtoHoB, B.M. DneMeHTapHas MaTeMaTHKa JJI MEPBOKYPCHUKA: YUeOHOE Imocodue
st By30B / B. 1. Aaronos, @. U. Konenesuu. - CI16.: JIans, 2013. - 101 c.

6.2.7 bpounmreiin, U.H. CipaBouHMK 110 MaTeMaTUKE JJIsI THKEHEPOB U yUYalIUXCsl BY30B :
YuebHoe nmocobue st By3os / M.H. bponmreitn, K.A. Cemenases. - CII6.: Jlans, 2010. - 608 c.
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6.2.8 Mertsapesa, O. M. Maremaruka B IpuMepax u 3ajadax [ DJIEKTPOHHBIN pecypc]:
yue0. mocodue / O.M. Jlertsapesa, JI.H. XXypo6enko, I'.A. Hukonosa, H.B. Hukonosa, C.H.
HypueBa. — M. : UHOPA-M, 2017. — 372 c.// ZNANIUM.COM : 31eKTpOHHO-ONOIHOTeUHas
cucreMa. — Pexxum noctymna: http://www.znanium.com/catalog.php.

6.3. MeTonnueckue yKa3aHusl, peKOMEeHIAIUH U AIPyrue MaTepHasbl K 3aHATHAM

Memoouueckue ykazanus, pazpadomantsvle nPenooaeamensimu:

6.3.1. MeToauueckre peKOMEHAANN K IPAKTUYECKUM 3aHATHSIM 110 TeME DJIIEMEHTBI
muHeiHoi anreOpsl. CJ1O e-learning OMMOC HI'TY Pexum nocryna

https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/resource

id/36130

6.3.2. MeToauueckre peKOMEHIAMN K IPAKTUYECKUM 3aHATHSM 110 TEME DJIEMEHTBI
BekTopHOM anreopsl. CJ{O e-learning DMOC HI'TY Pexum nocryna
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/resource id/36
131

6.3.3. Meronuueckre peKOMEHIAMN K TPAKTUUECKUM 3aHATHUAM 110 TeMe AHAJINTUYECKAs
reometpust. CJ/{O e-learning DMOC HI'TY Pexxum nocryna

https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/resource

id/36132

6.3.4. Meroauueckue peKOMEHAlMU K IPAKTUYECKUM 3aHATHM 110 TeMe [lpenenst u
HenpepblBHOCTh. CJ1O e-learning SUOC HI'TY Pexum noctyna

https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/ordergrid1118
/title ASC/publicgrid/1/ordergrid/subject ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/
0/resource 1d/36133

6.3.5. Meronuueckne peKOMEHJalluK K IPAKTUYECKUM 3aHATUSAM 1o Teme [IponsBoaHbIe.
CHO e-learning DMOC HI'TY Pexum nocrymna
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/resource id/36134

6.3.6. MeTonuueckre peKOMEHIAMU K TPAKTUUECKUM 3aHATHAM 110 TeMe HTerpupoBanue
¢bynxuun ogaoi nepemerHon. CJ{O e-learning SUOC HI'TY Pexxum noctyna

https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/resource id/3

135
6.3.7. MeTomuieckre peKOMEHIAINH K TPAKTHYECKUM 3aHATHAIM 110 TeMe DyHKIUN
Heckonbkux nepeMeHHbIX. CJ1O e-learning DMMOC HI'TY Pexum noctyna
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/ordergrid1118
/title ASC/publicgrid/1/ordergrid/subject ASC/subjectgridl118/1118/gridmod/ajax/startgrid1118/
35/resource_id/36136
6.3.8. MeTouueckue peKOMEH 1AM K TpakTUUeCKuM 3aHsATuaM no teme Psael. CHO e-

learning DMMIOC HI'TY Pexum nocrymna
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/resource id/3

N

14

()

6.3.9. MeTonnueckrue peKOMEHAAIMH K MPAKTUYECKUM 3aHATHUSM 110 TEME
Huddepenuunansusie ypaBuenus. CHO e-learning SUOC HI'TY Pexum noctymna

https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/ordergrid1118/
title ASC/publicgrid/1/ordergrid/subject ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/3
S/resource_1d/36121

6.3.10. Metoanueckue peKkoMEeH1alluu K MPAaKTUYECKUM 3aHATUSAM 10 Teme KpaTHbie
unterpansl. C/{O e-learning SUOC HI'TY Pexum noctyna

https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/resource id/3

138

6.3.11. Metoauueckue peKoMEH1alluy K IPAKTUYECKUM 3aHSITHAM 110 TEME
KpuBonuneitasie u nopepxHoctHeie uHTErpasbl. CI1O e-learning SUOC HI'TY Pexum noctyma
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https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36130
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36130
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36131
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36131
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36132
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36132
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/0/resource_id/36133
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/0/resource_id/36133
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/0/resource_id/36133
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36134
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36135
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36135
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/35/resource_id/36136
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/35/resource_id/36136
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/35/resource_id/36136
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36140
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36140
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/35/resource_id/36121
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/35/resource_id/36121
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/35/resource_id/36121
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36138
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36138

https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/ordergrid1118/
title ASC/publicgrid/1/ordergrid/subject ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/0
/resource_id/36139
6.3.12. Metoanueckue peKOMEH AU K TpakTudecKuM 3ausaTusiM Psapl. CJ1O e-learning
OUOC HI'TY Pexum gocryna
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/resource 1d/36140
6.3.13. JIekuuu 1o teme DIeMEeHTHI JIMHeWHOH U BekTopHoi anreopsl. C1O e-learning
OUOC HI'TY Pexum gocryna
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/ordergrid1118/t
itle ASC/publicgrid/1/ordergrid/subject ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118
/35/resource id/36113
6.3.14. Jlekuuu no teme Ananutnyeckas reomerpus. CO e-learning SUOC HI'TY
Pexxum noctyna
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject _id/1118/resource id/36114
6.3.15. Jlexkuuu mo Teme [Ipenenst u npousogusie. CJIO e-learning DMMOC HI'TY Pexum
J0CTyIa
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/resource id/36115
6.3.16. Jlekuuu no teme MuTerpanbHoe ncuncienue GyHKunu ogHoi nepemennoit. CZ1O
e-learning SUOC HI'TY Pexum nocryna
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject _id/1118/resource id/36116
6.3.17. Jlexkuuu mo Teme Oynkuun Heckonpkux nepemeHHbix. CIO e-learning DUOC
HI'TY Pexum nocryna
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/resource id/36117
6.3.18. Jlekuuu no teme Juddepennuanpupie ypapaenus. C[1O e-learning DUOC HI'TY
Pexxum noctyna
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject _id/1118/resource _id/36121
6.3.19. Jlekuuu no teme Kpatusie unrerpasnsl. CHO e-learning DM1OC HI'TY Pexum
J0CTyIa
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject id/1118/resource 1d/36119
6.3.20. Jlexnuu no Teme KpuBonuneiinsie u nosepxHoctHoie naTerpaisl. C/10O e-learning
OUOC HI'TY Pexum gocryna
https://edu.nntu.ru/resource/list/index/subjecttype/subject/subject id/1118
6.3.21. Jlekmuu no Teme Psaner. CIIO e-learning D1OC HI'TY Pexum gocrymna
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject _id/1118/resource _id/36122

Memoouueckue ykazanus, pazpadomannvie HI'TY

6.3.22. E.I'. UBamkun, JLIT. XKykosa OPTAHU3ALIMS AYJIUTOPHOM PABOTHI B
OBPA3OBATEJIbHBIX OPTAHU3AILIMAX BBICILIEI'O OBPASOBAHUMA

DNEeKTPOHHBINA aIpec:

https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod d
ocs_ngtu/organizaciya-auditornoj-raboty.pdf

6.3.23 [IOJIOXKEHUE 110 BUAY JEATEJBHOCTU METOJUYECKUE
PEKOMEHJIALIMN 110 OPTAHM3ALIMU U IIJTAHUPOBAHUIO CAMOCTOSTEJIBHOM
PABOTBI CTYJEHTOB 110 JUCHUITJIMHE HI'TY TIBJ1 11.6/148-23

DNIEeKTPOHHBIN ajipec:

https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod d

ocs_ngtu/metod rekom srs.pdf

6.3.24 IIOJIOXKXEHUE TI10 BUAY JHEATEJIBHOCTU METOJUYECKUE
PEKOMEHJALIMX 110 TIPUMEHEHWIO WHTEPAKTHUBHBIX ®OPM, METO/OB U
TEXHOJIOTUM OBYUYEHUS HI'TY IIB/] 11.6/144-23
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https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/0/resource_id/36139
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/0/resource_id/36139
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/0/resource_id/36139
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36140
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/35/resource_id/36113
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/35/resource_id/36113
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/ordergrid1118/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1118/1118/gridmod/ajax/startgrid1118/35/resource_id/36113
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36114
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36115
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36116
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36117
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36121
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36119
https://edu.nntu.ru/resource/list/index/subjecttype/subject/subject_id/1118
https://edu.nntu.ru/resource/index/index/subjecttype/subject/subject_id/1118/resource_id/36122
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organizaciya-auditornoj-raboty.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organizaciya-auditornoj-raboty.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_srs.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_srs.pdf

DNEKTPOHHBIN ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod docs ngt
u/metod rekom _interakt obuch.pdf

6.3.25 TIOJIOXKEHME 11O BUAY AEATEJIBHOCTU METOJUYECKUE
PEKOMEHJIAIIMUA K JIEKIITMOHHBIM U ITIPAKTUYECKHNM 3AHATUAM T10
JUCHUIIJIMHE HI'TY TIBJ, 11.6/145-23

DIIEKTPOHHBIN ajpec:

https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod d

ocs_ngtu/metod rekom lec i_prakt.pdf

7. AHOOPMALIIMOHHOE OBECIIEYHEHHUE JUCHUIIVIMHbI

Y4eOHBIi Mmporiiece Mo JUCIHUILTHHE 00ecTieueH HEOOXOAMMBIM KOMILUIEKTOM
JUIIEH3UOHHOTO U CBOOOJIHO PAaCIIPOCTPAHIEMOTO IPOrPAMMHOTO 00ECIIEYEHUs, B TOM YHCIIS
OTEUECTBEHHOT'O MPOU3BOJICTBA (COCTAB MO AUCLMIUIUHE onpeaeieH B Hactosieit PI1/] u
MOJIJIC)KUT OOHOBJICHUIO MPU HEOOXOAMMOCTH).

7.1. Ilepeyennb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«/HTepHET», HEOOXOAMMBIX /115l 0CBOEHHS TUCUMILIUHBI (MO1YJIs1)

[lepeyeHb TPOrpaMMHBIX MPOTYKTOB, HCIIOIB3yEMbIX IPH MPOBEICHUH PA3IUYHBIX BUIOB
3aHATHUH 110 TUCIUIUIHHE (OTKPBITHIN TOCTYII):

1. ®enepanbublii moprai. Poccuiickoe oopazoBanue. http:/ www.edu.ru/

2. Poccuiickuii 00meo6pazoBatenbHblid moptal. http://www.school.edu.ru/

3. Alleng.ru O6pa3zoBarenbHble pecypebl MHTepHEeTa - MaTemaruka

http://alleng.org/edu/math9.htm
7.2. [lepeyeHb MPOrpaMMHOI0 o0ecrnedyeHusi 1 MH(POPMAIMOHHBIX CIIPABOYHBIX
CHCTEM

Taoauua 7 - Ilepeuens 31eKmMpPOHHBIX OUOIUOMEUHBIX CUCHIEM

Ne HaumenoBanue IbC Ccbuika, Mo KOTopoi
ocyuectTBiasiercsi goctyn k 9bC
1 KoHcynbpTaHT cTyAcHTA http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://urait.ru/
TNT-ebook https://www.tnt-ebook.ru/
4

Tabnuua 8 - Ilepeuenv npozpammnozo obecneuenus

IIporpammHoe o0ecnevyenne, MCMOJIb3yeMoe B IIporpammHuoe o0ecnevyenue
YHHBEPCHTETE HA JIOTOBOPHOIi OCHOBE CBO0O/IHOTO PacPOCTPAHEHHS
Microsoft Windows XP, Prof, S/P3 (monnucka DreamSpark Open Office 4.1.1 (muneH3us
Premium, gorosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moamucka MSDN 4689, noamnucka Adobe Acrobat Reader
DreamSparkPremium, morosop Ne Tr113003 ot 25.09.14) (FreeWare)

Tabnuya 9 - Ilepeuenv cospemennvix npogheccuonanbHbviX 6a3 OAHHBIX U UHPOPMAUUOHHBIX
CHPAGOUHBIX CUCMEM

B Tabnuue 9 ykasan nepedeHb npodeccuoHaNbHbIX 0a3 JaHHBIX U UH(OPMAIIMOHHBIX

CIPaBOYHBIX CUCTEM, K KOTOPBIM oOecriedeH JocTy (yAajJeHHbIN A0CTyI). JJaHHbINi nepeueHb
HOJUIEKHUT OOHOBJICHHIO B cOOTBeTCTBUH ¢ TpeboBanusmu GI'OC BO.
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_interakt_obuch.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_interakt_obuch.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_lec_i_prakt.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_lec_i_prakt.pdf
http://www.edu.ru/
http://www.school.edu.ru/
http://clck.yandex.ru/redir/AiuY0DBWFJ4ePaEse6rgeAjgs2pI3DW99KUdgowt9XtO8xHuNro5yUka1Asi_GPRUfpVWcZ0thQJqXdRPmqyVMp8rAZlWp1PtAEnhJ4vJ19Ce8RD_hgBc5GVJhSvEJ1hVCqYU4SBEeSgAJL_R3YkOA0g7gx1LvvGZGbYzahv8nA?data=UlNrNmk5WktYejR0eWJFYk1Ldmtxbzh2eURVb2U3SDZRcUJaTU1zdmdwVzd1WG56cXZtWWJhakRPYzdzT2JjY1dJRlNScjd1UnBVQ0lKNW0xS2JNM0h1TUN1YVh6ZjZ4RENsYUxLbmhRNnUwLVB1WVRNM3pFQzZrdGo5OVYzZTI5eUJiZnFWSWQzSQ&b64e=2&sign=97922950de85b63556a60ffe6fbe8a2f&keyno=8&l10n=ru&mc=0&i=4
http://alleng.org/edu/math9.htm
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://urait.ru/
https://www.tnt-ebook.ru/

B nanHoMm paszesne MOryT ObITh IPUBEICHBI PECYPCHI (CCHIJIKM HA CAlThI), HA KOTOPBIX
MO>KHO HalTH MOJIE3HYIO /I Kypca HH(OpMaIHIO, B T.4. CTATUCTUYECKUE W CIIPABOYHbBIE
JlaHHbIe, y4yeOHbIe MaTepHalbl, OHJIAH KYpPCHI U T.JI.

Ne | HammeHoBaHue po¢ecCHOHATILHON 0a3bl JAHHBIX, Hoctyn Kk pecypcey (yaajaeHHbIH
UH(pOPMALMOHHO-CIIPABOYHOH CHCTEMBbI JAOCTYII ¢ YKa3aHHEM
CCHLJIKHM/TOCTYI U3 JIOKAJIbHON CeTH
YHUBEPCHUTETA)
1 2 3
1 baza  nmaHHBIX ~ CTAaHIApPTOB U PEMVIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
2 EMMHbI apXuB SKOHOMHUCCKUX M COLHONOTHHUCCKNX http://sophist.hse.ru/data access.shtml
JAHHBIX =
3 | CiopaBounas npasoBas cuctema «Koncynprantllmroc» JIOCTYII U3 JIOKAJIbHOM CETH

8. OBPA3OBATEJIBHBIE PECYPCBHI U151 UTHBAJIMAOB U JIUL C OB3

B Ta671.10 yka3aH nepeueHb 00pa30BaTENbHBIX PECYPCOB, HMEIOLINX (OPMBI,
a/IalITUPOBAHHBIE K OTPAHUYEHUSAM HMX 370POBBS, a TAKXKE CBEACHUS O HATMYUU CIIELUAIbHBIX
TEXHUYECKHUX CPEJICTB O0YUECHHUS KOJUIEKTUBHOTO U MHIUBUAYAIBHOTO MOJIH30BAHMUS.
Wndopmanus o cnenuaabHO 000pyA0BaHHBIX yUeOHBIX KaOMHETaX pa3MelleHa B oapas/ene
«octynnas cpena» cnenuanuzupoBaHHoro paszaena caiita HI'TY «Cenenust 06
oOpa3oBaTenbHOI opranuzauum» https://www.nntu.ru/sveden/accenv/

Tabnuuya 10 - Ooépazosamenvhule pecypcol 011 uneanuoos u auy ¢ OB3

CaeeHNsl 0 HATHYUM CTIEIHATBHBIX
Ilepeyenn 00pa3oBaTeIbLHBIX PECYPCOB,
TEXHUYECKHUX CPeICTB 00yYeHus:
Ne NPHUCIOCO0TCHHBIX 1JIS1 MCII0JIb30BAHUSA
KOJUIEKTUBHOT0 M MHAMBHYAJIbHOTO
uHBaJuaamMu u Junamu ¢ OB3
M0JIb30BaHUs
1 OBbC «KoHCynbTaHT CTYIEHTaAY 03BYYKa KHHUT U YBEJIMYCHHE mpudTa
CHelHralbHOe MOOMILHOE MPUIIOKEHUE -
) OBC «Jlanb» CHUHTE3aTOp peuH, KOTOPBIi
BOCIIPOU3BOJUT TEKCTHI KHUT U MEHIO
HaBUTAINH
3 OBC «kOpaiiT» BEpCHS JUIS CIIA0OBUISAIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJINMOE JIJIA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLHECCA ITO JUCHUIIJIMHE

Y4eOHbIC ayIUTOPUU 1T TPOBEIEHUS 3aHSATUH MO JUCIUILINHE, OCHAIICHBI
000pyI0BaHNEM U TEXHUYECKHUMH CPEACTBAMU O0YUYEHHUS, COCTaB KOTOPBIX ONpeesieH B JaHHOM
pasznerne.

Tabnuya 11 - Ocnawgennocms ayoumopuii u NOMeuwyeHull 011 NPoeedeHUsn YUeOHbIX
3AHAMUIL U CAMOCMOAMENLHOU PAOOMbL CMYOEeHM 08 NO OUCUUNTIUHE
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://sophist.hse.ru/data_access.shtml
https://www.nntu.ru/sveden/accenv/

HaumeHoBaHue
ayIMTOPHUil U
NnoMeleHn i 1

OcHaleHHOCTh ayAUTOpHii

Ilepevyennb JMIIEH3NOHHOTO
NPOrpamMMHOI0 o0ecreYeHms.

Ne NPoBeJAeHUs U NIOMeLleHn i ISt
o o PexBu3uTHI MOATBEPKIAAIOIIECTO
YUeOHBIX 3aHATHII U | CAMOCTOSITeIbHOMH PadoThI
.« JOKYMEHTA
CaMOCTOATEC/IBHOU
padoThl
6308 1. locka menoBast — 1 mr;
Y4eOHast ayTuTOpUs 2. Kox-Bo mocamouHsIX MecT - 36

1 r. Hmwxawuit Hosropon, yir.

Kazanckoe mocce, kopir. 6
1. JTocka menoBas. Microsoft Windows 10 (mommmcka

5225
VYuebHast ayquropus
2 r. Hwxuuit Hoeropoa, yi.
MuHuHa, kopi. 5

2. ITocamounsix mect - 40.
Hoyt6yk HP Intel® Core™ i3-
5005U CPU @ 2.00GHz 2.00 GHz
8 Gb;

MynbTUMeTUITHBIA TPOEKTOP
CTalMOHapHBIN MOTOJI0OUHBII Epson
EB-X500;

DKpaH.

DreamSpark  Premium,
0509/KMP ot 15.10.18)
Dr.Web (C/m 758S-TDJP-N7HB-ZH2F
ot 26.05.2025)

MS Office 2010 MS Open License,
60853088, Academic
Adobe Acrobat Reader
(ITpopuerapuoe I10)

7-zip (CBobomuoe I10, GNU LGPL)
OpenOffice.org 2.3.0 Professional, Sun
Microsystems Inc. (cBoboanoe I110)
Google Chrome, Bepcus 49.0.2623.87
(cBoboanoe I10)

qoroBop  Ne

DC-Russian

10. METOAUYECKHUE PEKOMEHJALIMN OBYYAIOIIIUMCS 11O OCBOEHUIO

T CIATITAHBI

10.1. OOmue MeTOoAUYECKHE PEKOMEHIAUMM JIsi OOYyYAKOIIUXCH 10 OCBOEHHMIO
AMCUHMILINHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTHH

Huciumimna

peanusyercs

MOCPEACTBOM

MIPOBEACHUS

KOHTAaKTHOW  pabOTBl ¢

oOydJarmuMucs (BKJIIOYAsi MMPOBEICHUE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH), CaMOCTOSITEIBLHOM
paboThl 00YJAIOITUXCS ¥ IPOMEXKYTOYHOM aTTECTAIINH.
KonraktHas pabota MOXKeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKKe MPOBOJIUTHCS B

AJICKTPOHHOU WH(GOPMAIMOHHO-00pa3oBaTeibHON cpene yHuBepcutera (mamee - DUMOC). B
clly4ae TPOBEACHHUS YacTH KOHTAaKTHOW pabotel mo aucuuruimHe B DMOC (B cOOTBETCTBHH C
pacriicaHueM y4deOHBIX 3aHATHH), TPYIOEMKOCTh KOHTakTHOW paboTel B DMOC sKkBHBalIeHTHA
ayJIMTOPHOM paboTe.

[Ipu npenonaBaHuy AUCUUIUIMHBI UCTIOIB3YIOTCS COBpEMEHHbIE 00pa3oBaTeNlbHbIE
TEXHOJIOTHH, TTO3BOJISIOIINE TOBBICUTH AKTUBHOCTH CTY/IEHTOB IPU OCBOSHUH MaTepHualia Kypca u
IPEOCTaBUTh UM BO3MOXKHOCTh 3(PPEKTUBHO PEaN30BaATh Yachl CAMOCTOSITEILHON PabOTHI.

Bechb neKimoHHbBIN MaTepual Kypca COMPOBOKIAETCS KOMITBIOTEPHBIMHE MTPE3EHTAINSIMHU, B
KOTOPBIX HArJISAHO MPEMOJIHOCITCS MaTeprall Pa3IMyHbIX pa3/iejoB Kypca U 4TO AaeT
BO3MOXKHOCTH OOCYJTUTh MaTe€pHall CO CTYICHTAMU BO BpEMSs UTCHUS JICKIUI, aKTUBUPOBAThH MX
JeSITeNIbHOCTh NPU OCBOEHUH MaTepHraia. Marepualibl JIeKIUA HaXOAsATCsl B CBOOOTHOM JIOCTYIIE B
eLearning Server 4G OMOC HI'TY u MoryT ObITh OTYYEHBI 10 YTSHUS JIEKIUH U TPOpadOTaHbI
CTYJEHTaMH B X0JI€ CAMOCTOSITeNIbHOI pabOTHI.

Ha nexnusix, mpakTHYECKUX 3aHATUSAX PEAM3YIOTCS HHTEPAKTUBHBIE TEXHOJIOTHUH,
IPUBETCTBYIOTCS BOIPOCHI U OOCYKICHHUS, UCIIOJIb3YETCS JINYHOCTHO-OPUEHTUPOBAHHBIHN MOAXO0,
TEXHOJIOTHS pabOThI B MaJIbIX TPYIINAX, YTO MO3BOJISET CTYJCHTAM MPOSIBUTH CE0s, MOTYIHUTh
HaBBIKU CAMOCTOSITEIILHOTO U3YUYEHHs MaTepHralia, BRIPOBHATH YPOBEHb 3HAHUM B IpyIIIIE.

Bce Bonpockl, BO3HUKIIIKE TPU CAMOCTOSTENILHOM paboTe Ha/l JOMAITHUM 33/1aHUEM,
1oJpoOHO pa3doUparOTCs Ha MPAKTHYECKUX 3aHATHSX M JCKIHsIX. [[pOBOAATCS HHIUBUIYAbHBIC U
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IPYIIIOBBIE KOHCYJIBTALMU C UCIIOJIb30BAHUEM, KAK BCTPEY CTYIEHTAMHU, TaK U COBPEMEHHBIX
MH(OPMAaLIMOHHBIX TEXHOJOTUI: YaT, 3JIeKTpoHHas nouta, BK.

WNHnnuupyeTcst akTUBHOCTh CTYAEHTOB, OOIIPSIETCS 33aHUE JIIOOBIX BOIPOCOB 110
Marepuainy, IPakTUKYeTCsl MHANBUAYaJIbHBIN OTBET HA BOIIPOCHI CTYACHTA, PEKOMEHIYIOTCS
METO/IbI YCIEIIHOIO0 CaMOCTOSATENBHOIO YCBOCHHS MaTepUalla B 3aBUCUMOCTH OT YPOBHS €T0
0a30BOI HOATOTOBKH.

JUist OLleHKHU 3HAHUN, YMEHHMH, HABBIKOB U YPOBHS C(DOPMHUPOBAHHOCTH KOMITETEHIIUU
MpUMEHsIeTCs OaIbHO-PEUTUHIOBasl ccTeMa KOHTPOJIS U OLIEHKH YCIIEBAEMOCTHU CTYJICHTOB B
npoliecce TeKymero KoHTpoJs. [lo ntoram Texyuieil ycreBaeMocTH CTYA€HTY MOXKET OBITh
BBICTABJIEHA OLIEHKA 10 MPOMEKYTOYHON aTTeCTallui B COOTBETCTBUH C HAOPaHHBIMU 32 CEMECTP
6autamu. CTy/IeHTHI, BHIIIOJIHHUBILINE Bce 00s3aTeNIbHbIE BU/IbI 3aIJTAHUPOBAHHBIX YUeOHBIX
3aHATUH, TOITyCKAIOTCS K MMPOXO0XKICHHUIO IPOMEKYTOUYHOM aTTECTALNH.

PesyabraT 00ydyeHusi cuntaercss cOPMHPOBAHHBIM HA NOBBIIICHHOM YPOBHE, €CIIU
TEOPETUUECKOE COJIep)KaHNEe Kypca OCBOEHO MOJHOCTHIO. [Ipu yCcTHBIX coOeceoBaHUAX CTYIEHT
HCUEPIIbIBAIOILE, [TOCIEI0BATEIbHO, YETKO M JIOTUYECKH M3JaraeT yuyeOHbI MaTepHuai; cBOOOIHO
CIpaBJIsAETCA C 3aJa4amMH, BOIPOCAMHM M APYTMMH BHJAMM 33JaHUN, HCIOJIb3YEeT B OTBETE
JIOTIOJTHUTENBbHBIN MaTepuasl. Bece mpemycMmoTrpeHHble paboueill yueOHON mporpamMMol 3aJaHust
BBIMIOJIHEHBI B COOTBETCTBUM C YCTaHOBJIEHHBIMU TpeOOBaHUSIMHU, CTYACHT CHOCOOEH
AQHAJIM3UPOBATh IIOJYYEHHBIE PE3YJbTaThbl, IPOSBISET CAMOCTOSTEIBHOCTh IIPU BBIIOJIHECHUHU
3alaHuM.

PesyabraTr 00ydeHusi cumraercs cGOpPpMHMPOBAHHBIM Ha INOPOrOBOM YPOBHE, €CIU
TEOPETUUECKOE COJIEpKAaHUE Kypca OCBOEHO MOJIHOCTBIO. [lpu ycTHBIX cobeceioBaHUSX CTYIEHT
HOCJIEI0BATEIbHO, YETKO M JIOTMYECKU CTPOMHO H3JaraeT y4eOHbIH MaTepuall; CIpaBIseTCs C
3a/layaMM, BONPOCAMM M JPYIMMM BUJAMH 3aJaHui, TpeOyroIMX NPUMEHEHHs] 3HAHUN; BCE
HpeayCMOTpEHHbIe paboyeil ydueOHOM mporpaMMoill 3aJaHMs BBINOJHEHbl B COOTBETCTBUHU C
YCTaHOBJICHHBIMU TPEOOBAaHUSAMHU, CTYAECHT CIOCOOEH aHAIM3HPOBATh MOJIYUYEHHBIE PE3YJIbTaThl;
IIPOSIBIISIET CAMOCTOSATEIBLHOCTD IIPY BBIIIOJIHEHUY 3aJaHUN

Pe3yabraT 00yueHust cuutaercss HecOPpMHUPOBAHHBIM, €CJIM CTYJIEHT IIPU BBIITOJIHEHUU
3aJJaHUi He JEeMOHCTpPHpYeT 3HaHMH y4eOHOro marepuaia, AOIMYCKaeT OMMOKH, HEYBEPEHHO, C
0OJBIIMMHU 3aTPyJHEHUSMHU BBINOJIHSAET 3aJaHUsl, HE JEMOHCTPUPYET HEOOXOJIMMBIX YMEHHI,
Ka4eCTBO BBIMOJIHEHHBIX 331aHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHMSAM, KAUECTBO UX
BBITMIOJIHEHHSI OIIEHEHO YMCJIOM OajuloB HIDKE TPEX IO OLEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToan4yeckue yKasaHus I 3aHATHI JIEKIMOHHOT0 THIIA

JIeKIMOHHBIN KypC MPEANnoaraeT CUCTeMaTU3UPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro MaHa. B Xo/e JeKIMOHHBIX 3aHATHI pacKphIBAIOTCS 0a30BbIe BOIIPOCHI B paMKax
KOKJI0M TeMbl AUCHUIUIMHBL (Tabnumna 4). O003HAYarOTCs KIIIOYEBBIE ACHEKTHI TEM, a TaKKeE
JIeNaloTCs aKIeHThl Ha HauOoliee CIIOKHBIE M Ba)KHbIE TOJOXKEHUS H3y4yaeMOro Marepuana.
Marepuansl JEKIHUA  SBISIOTCS OMOPHOM OCHOBOW JUJIi TOATOTOBKM OOYydYalOIIMXCA K
MPAKTUYECKUM 3aHATHUAM / JTaOOpaTOPHBIM paboTaM W BBHITIOJHEHHS 3aJaHUN CaMOCTOSATEIbHOMN
paboThl, a TaKXKe K MEPOIPHUATHUAM TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH W IMPOMEXKYTOUHOU
aTTecTaluy M0 JUCIIAIUINHE.

B Xone neKIMOHHBIX 3aHATHH PEKOMEHAYETCS BECTH KOHCIEKTUPOBAHUE YYEOHOTO

Marepuaa.

10.3. MeToauveckue YKa3aHHsl 10 OCBOCHHIO JUCHHUIUIMHBI Ha JIadDOpaTOPHBIX
paborax
JIaGoparopHble pabOTHI [0 TUCHUILUIMHE HE MPEIYCMOTPEHbI YUEOHBIM IIJIAHOM.

10.4. MeToauyeckue YyKa3aHUSI MO OCBOCHHUI0 JUCHMIUIMHBI HA 3aHATHAX
CEeMHUHAPCKOIro THIA
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[IpakTuyeckue (CeMUHAPCKUE) 3aHATUS MPEACTABIAIOT COO0H JeTaan3aluio JEKIIMOHHOTO
TEOPETUYECKOr0 MaTepuaia, MPOBOJATCS B LENSIX 3aKperuieHUusT Kypca U OXBaThIBalOT BCE
OCHOBHBIE pa3ziensl. OCHOBHOW (hOpMOW MPOBEACHUS CEMUHAPOB M TPAKTHYECKUX 3aHATHH
ABIIIETCS OOCYKIeHHe HamOojee MPOOJIEMHBIX U CIIOKHBIX BOIPOCOB IO OTAENIBHBIM T€MaM, a
TaKXKe peleHne 3a7a4d U pa3doop NpUMEPOB U CUTYAIMH B ay TUTOPHBIX YCIOBUSX.

[IpakTudeckue (ceMUHAPCKKE) 3aHATUS OOydaroluXcs 00eCceynBaloT:

- IPOBEPKY M YTOUHEHUE 3HAHUIL, TOJIyYEHHBIX Ha JIEKIHSX;

- TOJyYeHHE YMEHUW W HAaBBIKOB COCTABJICHUS MOKJIAJOB M COOOIICHMM, OOCYKICHUS
BOIIPOCOB 10 Y4eOHOMY MaTepualy TUCIMILIHH.

Ha npaktudeckux 3aHATHSAX NPOBOAMTCS DPEIICHHME 3aJad M YNPaKHEHHWHW B IIpoliecce
npopabOTKH HanboJIee CI0KHBIX B TEOPETHUECKOM IUIaHe MPOOIJIEM U ITPOBOJASATCS B TpeX Gopmax:

- YCTHBII\/'I OIIpoC CTYACHTOB 110 KOHerTHOI\/’I TEMATHUKEC MMPAKTUYCCKOI'O 3aHATHA,

- pelieHre U 00BACHEHHE THUITOBBIX 3a/1a4 110 JaHHOH TeMe;

- caMocCTosiTelIbHasg paboTa CTYJEHTOB C MCIOJb30BaHUWEM Y4YEeOHBIX MOCOOUM, JEKUUN U
KOHCYJIbTAIIMi PENOJaBaTENs TP BBIIIOJIHEHUU MU KOHTPOJIbHBIX 3aJaHUH.

10.5. MeTonnyeckne yKa3aHusi 0 CAMOCTOSATEJIbHOI padoTe o0y4aromuxcs

CaMmocTtosiTenbHasi paboTa oOecrmeynBaeT MOATOTOBKY OOYYarOIIErocs K ayIuTOPHBIM
3aHATUSAM M MEPONPHUSITHAM TEKYIIET0 KOHTPOJA M MPOMEKYTOYHOUM aTTECTAI[MU M0 M3ydaeMOun
TUCHUIUTMHE. Pe3ynbpTaThl 3TOW MOATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOydYaromierocs Ha
3aHATUSAX W B KA4YECTBE BBHIMIOJIHCHHBIX NPAKTUYECKUX 3aJaHUA W JAPYyTHX (OpM TEKyIIero
KOHTPOJISL.

[Ipu BBITONTHEHUM 3alaHUM I CAMOCTOSITEIILHON PabOThI peKOMEHAyeTCs MpopadboTka
MaTepUAJIOB JIEKIUMHA MO KaXIOW IPOUACHHOM TeME, a TaKXKe H3yYeHUE PEKOMEHIyEeMOU
JUTEPATYPHI, IPEACTABICHHON B pasnaene 6.

B mnporecce camocTosTenbHONW pabOThl MPU HU3YYCHHH AUCHUIUIHHBI CTYJIEHTHI MOTYT
paboTath Ha KOMIMBIOTEPE B CICHUATU3UPOBAHHBIX AYIUTOPHUAX JISI CAMOCTOSITEIHLHON pabOoThHI
(ykazano B Tabn. 11). B aymuTtopusix wuMeeTcs JOCTyn uepe3 HH(POPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIeKTPOHHOU MHGOPMAIIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u sanekrponHoi 6ubanoreunoi cucreme (3bC), rae B 3JeKTPOHHOM
BUJIC PACIOJIaraloTcsi y4yeOHble M Y4eOHO-METOAMYECKHE MaTepuaibl, KOTOPble MOTYT OBITh
UCTIONIb30BAHBI JIsl CAMOCTOSTEIHHON paOOThHI MPU U3YUYECHUU AUCIUTLIHNHBL.

Jnst oOydaromuxcst Mo 3ao4HoOM (opme oOydeHHs caMOCTOsITeNIbHas paboTa SIBISETCS
OCHOBHBIM BHJIOM Y4eOHOI 1eATeTbHOCTH.

10.6. MeTonnyeckne yKa3aHus JJIsl BbINOJTHEHUS] KOHTPOJIBHBIX padoT
IIpu wu3ydyeHum Kkypca «MaTemaTuka» NPOBOAUTCA 3 KOHTpOJIbHblE padboTsl (1
KOHTpONIbHAs paboTa B NEpBOM cemecTpe, | KoHTponbHas pabora BO BTOpPOM cemecTpe, 1

KOHTPOJIbHAs paboTa B TPETHEM CEMECTPE).
B koHTpoibHyt0 paboTy Ne 1 BXOAST TeMbl, U3ydaeMble B MEPBOM ceMecTpe. THMoBbIe

3alaHuA MPEACTABJICHBI B METOAUYCCKOM nmocoboun PacuerHblie 3alaHus 110 MaTEMaTHUKE 1 gacTs.
BJIEMEHTBI IMHEMHOW AJITEBPBI U AHAJTUTUYECKOM TEOMETPUN. MATEMATHUYECKHWI1 AHAJIU3
OYHKIIMM OJHOT'O NEPEMEHHOI'O. JUO®EPEHIIMAJIBHOE HWCUUCJIIEHUE ®VYHKIUM OJHOI'O

NEPEMEHHOTO.

B xonTponbHyto paboty No 2 BXOAAT TeMbI, H3ydyaeMble BO BTOPOM cemecTpe. THMoBbIe
3a/laHus TPEJICTABICHbI B METOJAMYECKOM 1MocoOuu PacueTHbie 3alaHusl MO MaTeMaTuke 2 4acTh
UHTEI'PAJIBHOE UWCYUCJIIEHUE @YHKIOWUM OAHOWM TIEPEMEHHOU JUO®OEPEHIIMAJIBHOE
UCYUCJIEHUE ®YHKIMIM IBYX U TPEX ITEPEMEHHBIX, OBBIKHOBEHHBIE JIU®®EPEHIIMAJIBHBIE
YPABHEHUSI.

B xouTponpHyto paboty Ne 3 BXOISAT TeMbI, U3y4yaeMbIe B TPETbeM ceMecTpe. THIoBbIe

3aJlaHus TPEJCTaBICHBI B METOIUYECKOM TTocoOun PacueTHbie 3a1aHus MO MaTeMaTHUKe 3 4acTh
KPATHBIE UHTETPAJIbL. KPUBOJMHENHBIE U TTOBEPXHOCTHBIE UHTELPAJIBL. PANBL
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11. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJISA OCBOEHUA JUCHUIIJINHBI

11.1. TunoBbIe KOHTPOJIbHBbIE 32/IaHUSI UJIM HHbIE MATEePHAJIbl, He00X0AMMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMEHNH, HABBIKOB U (MJIM) ONbITA B X0/1€ TEKYLIEro KOHTPOJIsI
ycneBaeMoCTH

Texymmii KOHTPOJIb OCYIIECTBIISIETCS TI0 BCEM BUIAM Y4eOHOTO Ipolecca:
— BONPOCHI IO TEMaM JIEKIIMOHHBIX 3aHATHH,
— peuieHue IpaKTUYECKUX 3a1ad,
— TECTHMPOBAHUE 110 TEMAM JIEKIMOHHBIX U IPAKTUYECKUX 3aHATUH,
— KOHTpOJIbHBIE PaOOTHI U T.1.
Bonpocel g coOecenoBaHMs M TECTUPOBaHMS, WHIMBHUIYaJdbHbIC 3aJaHUs UL

KOHTPOJIbHBIX paboT cdopmupoBansl B elLearning Server 4G DHMOC HITY mno aapecy
https://edu.nntu.ru/resource/list/index/subjecttype/subject/subject id/1118

HQuMeDbl MUNOBLIX 3A0AHUTL:

11.1.1. TunoBble 3aJaHNS K NPAKTHYECKHM (CEMHUHAPCKUM) 3aHATUAM

Pasnen 1 Marpuiisl 1 onpeenuTeny

Tema 1.1 OnpenenuTenn BTOPOTO M TPETHETO MOPSIAKOB, UX CBOMCTBA. OmNpeaeuTenu n-
IO MOPSAJKA U METOJbI UX BHIYMCIICHUSI.

| B ) -1 4 5) 3 6 ) a 1
.DBIYUCIIUTH OIIPCACIIUTECIIN:. a 5 ) B
P -5 27 B 10 i a
) a+1 0-c cosa - sina
r ; .
a’*+a ab- ac sina  cosa
2.Pemiuth ypaBHEHUS:
2 c-4 c cCc+1
a) =0; 0) =0;
1 4 -4 c+1
3¢ -1] 3 c’-4 -1
B) == -
c 2c-3 2> c-2 Cc+2
3.PemnTh HEpaBEHCTBA:!
3c-3 2 c 3c
a) >0; 0) <14.
c 1 4 2c
4.BLIYUCINUTD OMPCACIIUTECIIN, UCIIOJIB3YS NPAaBUJIO TPCYT'OJIbHUKOB!
3 -2 1 1 2 0
a) -2 1 31 6) 0 1 3
0O 0 -2 5 0 -1
5.BBIIUCINTE ONPEACTUTENH, UCIIOJIb3YS CBOMCTBA:
1 1 -1 I 17 -7 2 0 5
ay |l -1 1(;06)[1 13 1|;B) |1 3 16
-1 1 1 1 7 1 0 -1 10

6.Pemnth ypaBHeHUs:
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a) @4 5 -1 =; 0) 2 -1 3 (=0.
2 -1 5 c+10 1 1
7.PeminTh HEpaBEHCTBA:!
3 -2 1 2 c+2 -1
a) 1 ¢ -21<I; 6 |1 1 - 2>0.
-1 2 -1 5 -3 ¢
8.BrrunciauTs onpenenuTenu:
-3 0 0 O 2 -1 1 0 2 3 -3 4
2) 2 0 0;6)0 1 2-1,3)2 I -1 2
I 3 -10 3 -1 2 3 6 2 1 O
-1 5 3 5 31 6 1 2 3 0 -5

11.1.2. TunoBbie BONPOCHI AJ11 YCTHOT'O 0IIpOCa
TEMA BexkrTopHas ajaredpa

1. Ha3zoBuTe OCHOBHBIC MOHSATHSI BEKTOPHOM aire0phl: BEKTOP, KOOPIUHATHI BEKTOPA,
JUIMHA BEKTOPA, IPOEKILINs BEKTOPA, KOJUIMHEAPHOCTh BEKTOPOB, KOMIJIAHAPHOCTH BEKTOPOB,
JIMHEHHBIE ONlepalliy HaJl BEKTOPaMHU.

2. Yto Takoe ckanspHOe MpousBeieHre BeKTOpoB? KakoBbl ero cBOHCTBA, CIOCOOBI
BBIYHCIICHHS], TEOMETPUYECKOE IPUIIOKEHHUE.

3. UTo Takoe BEKTOPHOE NMPOoU3BeIeHHE BeKTOpoB. KakoBbI ero cBoicTBa, Criocod
BBIYMCIICHHS], TEOMETPUYECKOE IPUIIOKEHHUE.

4. Yto Takoe CMEIIaHHOE MPON3BeIcHIe BEKTOpOB. KakoBbI ero cBoicTBa, CIIOCOOBI
BBIYMCIICHHSI, TEOMETPUYECKOE IPUIIOKEHHUE.

11.1.3. TunoBbIie TECTOBBIE 3aJAHUA
NPUMEPHBIN TECT 110 TEME «JIUHEMUHAS AJITEBPA»

1.0npenenurens PaBeH ...

W o= N =

4
5
2
5

S O W O
S O = W

D=2 2)1 3)5 49

2. Ecim A=g3 13Equation.3 I/IB=§1 2HEquation.2,To B-2A=...
é 40 . &5 0u .
H12)-19 3) 2 -Equation.2 4 A -Equation.2
31 A a 30 B a 2 006
JlaHBI MATPHUIILI = = = =
b S 75 0 B 10

Kakue u3 onepanuii MOXHO BBIITOJTHUTD
DA+B  2)4"+B  3)AB 4)BA
4. Kakue u3 MaTpHIl UMEIOT 0OpaTHbIE
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21 6 & 016 @ 2 38 d 2 398

A=g3 1 :QBzgo 0 2- czgo 2 3 ngz 3 4.
0 6 5 % 0 35 %0 0 35 B 5 75
I)toneko C 2)AuB 3)BuD  4)Bce marpuiist

a2 3¢ o
5. Haiitu oO6paTHy0 MaTpuIly A—gl

- 30 36 | 2 30 306
0§ 5328 205 Y8
6. Pemiuth cucremy:
ix, = 2x, +3x; =6
:’2x1 +3x, - 4x;, =-1
'|[3x1 - 2x,-5x, =-6
1) Her pemenuit  2) (2;1;2) 3)(1;-1;2) 4) (0;1;1)

11.1.4 TumoBble 3aJaHUA J1JISI KOHTPOJbHBIX PadoT

KOHTPOJIBHAA PABOTA Ne 1
TEMA «BEKTOPHASI U IUHEMHAS AJITEBPA. AHAJIMNTUYECKASI TEOMETPHSI»

1. TIpoBepuTh HEBBIPOKIECHHOCTh CHUCTEMbl JIMHEWMHBIX YPAaBHEHUW M pEIIUTh HUX Tpems
cnocobamu: o popmynam Kpamepa, MmaTpuuHbsIM MeTO10M, MeToioM ["aycca
i2x +3x,- x; =5,
:' 3x, - x, + x; =4,
ox, +x, +x, =6.
2. UccnenoBaTh CUCTEMY U B CIIy4a€ COBMECTHOCTH PEILLUTS €€.
I 3x,+2x,- x5 =13
x, +3x,+2x; =5;
+S5x, +8x, +3x, =11;

f X, + x, =1.

4

r 1 r 1
3. Haiitu ckamspHOe W BEKTOpHOE mNpousBeneHus BektopoB 2a +b u 3a- 2b, HJIOHIaIH)
1

r
napaIenorpamma IIOCTPOEHHOTO Ha BEKTOPax a+b u 3a b
1

I I 1
G =5i- j+9%, b=2i+3j- 6k
4. lanbl KoopAMHATHI BepluH TpeyroibHuka ABC. BbInonHNUTE 4epTex B cUCTEME KOOPAUHAT
Oxy 1 HaWTH:
1) ypaBuenus cropon AB u BC u ux yriaoBbie KO3 GHUIIHEHTHI
2) yron B (B pamuaHax ¢ TOUHOCTBIO JIO IBYX 3HAKOB)
3) ypaBHenue BoicoThl CD u ee puny
4) na CD kak Ha AMaMeTpe MOCTPOUTH OKPYKHOCTh U 3aIHUCATh €€ YpaBHEHHE
5) ypaBHenue Meauansl AE u koopauHaTsl TOUKU K — TOukH nepeceueHus 3Toil MeIMaHbl U
BbICOTHI CD
6) ypaBHEHHE NPAMOM, mpoxoasauiei yepes Touky K napamiensHo cropone AB
7) KOOpIWHATHI TOYKH, PACTIONOKEHHOW CHMMETPUYHO TOYKE A OTHOCHUTENbHO npsimoit CD
5. IlocTpouTh Ha MIIOCKOCTH KPUBYIO, IPUBE/S €€ YPABHEHUE K KAHOHUYECKOMY BUAY:
x? +8x+2y+20=0.
6. JlaHbl KOOPAWHATHI BEPIIMH TUpaMUIbl A, Ay, A3, As. TpeOyercs naiitu: 1) umny pedpa A Az;
2) yron mexay pedpamu A, Ay u Ay A4y 3) momans rpaHu A; A, As ; 4) oObeM mupaMuabl; S)
ypaBHEeHHE TIPSIMON A A4 ; 6) ypaBHEHHE MIOCKOCTH A; Ay A3; 7) yron mexay pedpom A, As u
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rpaubio A1 A, A3 ; 8) ypaBHEHHE BBICOTHI, OMYIIEHHOW U3 BEPIIUHBI A4 Ha rpaHb A| A> As. Cnenatb
qepTeH(' A1(39359) ) A2(6a951)5 A3(1a753)5 A4(8a558)

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUSl WJIM HHbIe MAaTepPUAJIbl, HEOOX0AUMbIE IS
OLICHKM 3HAHWH, YMEHHIi, HABBIKOB U (WJIH) ONBITA B X0/ie MPOMEKYTOYHOH ATTECTAIUM IO
IUCIUIIJINHE

B MEPBOM CEMCCTPC NPOMCIKYTOUHAA aTTCCTAlHA ITPOBOJUTCA B (I)OpMC 3a4cTa.
TUIIOBOM BWJIET K 3AYETY B IEPBOM CEMECTPE

Bbuaer 1

1
1. BeIuncnuTh 110Ia s TpeyroibHUKa, IOCTPOEHHOTO Ha BEKTOPax a :{1;2;3 J[ ub :{3;2;1}
2. Nanbl BepuuHbl TpeyroiasHuka: A(1;1), B(4;5), C(13;-4). CoctaBuTh ypaBHEHUE  IPSIMOH,
IPOXOJsIIeH Yepe3 TouKy A napasuiensHo ctopore BC.
3. IIpuBecTH ypaBHEHHE K KAHOHUYECKOMY BUAY U IIOCTPOUTH KPUBYIO 2-TO MOPsIAKa
x*—4x+y+8=0.
4. Tans! koopauHathl Touek A(4,2,5) u D(1,5,0). 3anucars ypaBHeHue npsamon AD.

5. Ucnone3ys onpenenenue npezena QyHKIUM 10Ka3aTh, 4To |im log, x =-¥
x® 0+0

6. B . 3x2+2x-5
. Berunciutse hmz—.
x®1 x -1
o s 40 ,
7. HaiiT uHTEpBaIbI BBITYKIOCTA U BOTHYTOCTH, TOUKH Nepernda QyHkuuu y =x° - ?x .

8. Berancauts npousBoaHyt0 GyHKIUH y =arctg In x

DK3aMeH TPOBOAUTCS  YCTHO-TIMCBMEHHOH (hopMe MO BCEMY MaTepualy H3y4aeMoro
Kypca. DK3aMeHAI[MOHHBIN OMJIET COEP>KUT BOIMPOCHI U3 PA3HBIX TEM Kypca.

INPUMEP 3K3AMEHAIIMOHHOT'O BUJIETA BTOPOI'O CEMECTPA

buer 1
1. MeroJ1 3aMeHbI IEPEMEHHOM B OIPEIeJIEHHOM UHTErpae.
< 5S5x-7
2. Beranenuts uHTErpa:  (y5——————dx .
X" +6x+25
y_y
3. Haiitu ob6uiee perenue ypaBHeHus:  y¢- = :x—z.
4. Peruts ypasHeHne:  y¢- 2y¢- 3y =e>* .
5.Haiitu E, E, eclu z :tgiz+ cosx”.
" W

6. MccnenoBarh Ha SKCTPEMYM QYHKIMIO z =xy” - x” - Ty +6x+3.

INPUMEP 3K3AMEHAIIMOHHOI'O BUWJIETA TPETBEI'O CEMECTPA
Buaer 1
1.BexTopHoe nosne. (I'eomerprueckue xapakrepucTuki. CBOWCTBAa BEKTOPHBIX JTUHUI).

s 2"n!
2. UccnenoBaTh CXOAUMOCTh g
na N

n

z 2\/9- x*-y?

3.Haiitu 06neM TCJa, 3aJaHHOI'0 OI'paHUYUBAOIIUMHA €TI0 IMTOBCPXHOCTAMU 9z
2 2
_ =X + y
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ITepeyeHb BOMPOCOB M 3aIaHUIi 1JIsl MOATOTOBKH K MPOMEKYTOUYHOH aTTECTALMH B MIEPBOM
cemectpe (OIK-1: UOIIK-1.3)

BOIIPOCHI U MHOATOTOBKH K 3AYETY (1 CEMECTP)

Bonpocs! 1151 npoBepku ypoBHsA «3HATb»
Pazgen 1. MaTpuubl M onpeaeauTe
1. Omnepauuu HaJ MaTpuLlaMH U UX CBOWCTBA.

2. Omnpenenutenu 2-ro ¥ 3-ro MOPSIAKOB.

3. Omnpenenurenp n-ro NOpsiaKa U €ro CBOMCTBA.

4. OmnpezaeneHre MUHOPA, TOTIOJTHUTEIILHOTO MUHOPA U alire0OpanvecKoro JTOTMOJIHEHHS.
Teopema o pou3BeICHUN MUHOPA Ha €T0 ajlredpandeckoe J0MOJTHEHHUE.

5. PaznoskeHue onpeneauTens no CTpoke (CTonoiy).

6. Omnpenenenue oOpaTHON MaTpuIlkl. Teopema 0 HEOOXOAUMBIX U JOCTATOYHBIX YCIOBHSIX
CYLLIECTBOBaHMsI 0OpaTHOW MaTpPUIIbI.

Paznea 2. O0mas Teopusi cucTeM JHHEHHBIX ajJredpandyeckux ypaBHeHHil
7. OcHOBHBIE ONPEAEICHHUS TEOPHH CUCTEMBI JTMHEHHBIX aIreOpanuecKux ypaBHEHHUH.

MatpuuHas 3alIUCh CUCTEMBI.

8. Merog I'aycca.

9. CucreMsl n JIMHENHBIX ypaBHEHUH ¢ n HeusBecTHBIMU. Dopmyisl Kpamepa.

10. Panr matpurist

11. MeToa «OKalMIISIFOIITUX» MUHOPOB. DJIEeMEHTapHbIE TPeo0pa30BaHUs MATPUIIbI, HE
MEHSIOIIUE €€ PaHT.

12. Teopema Kponekepa-Kanemmu. Haxoxaenue pemeHuil Ajisi COBMECTHOM CUCTEMBI
ypaBHeHUH. OCHOBHBIE U CBOOOHBIEC IEPEMEHHBIE.

Pa3neu 3. DiieMeHTBI BEKTOPHOI aJredpbl
13. Jluneiinbie onepanuu HaJ BekTopamu. CBOMCTBA OMepaliuid.

14. basuc. Koopaunatsl Bektopa B 6a3uce. CBoiicTBa koopauHaT BekTopa.. KoopauHaTsl
Touku. KoopuHaTel BEeKTOpa Kak pa3HOCTh KOOPJIMHAT €ro KOHIIA U Havyania.

15. CkansipHoe mpou3BeACHUE BEKTOPOB, €r0 CBOMCTBA. BhIuncieHne B NpsiMOYTOJIbHOM
CUCTEME KOOpIUHAT.

16. Onpenenenue npaBoi TPOMKHA BEKTOPOB. BEKTOpHOE NIpon3BEIeHUE BEKTOPOB, €TO
CBOMCTBA, TEOMETPUYECKUI CMBICI. BbIunCIIEeHHE B KOOPAMHATAX.

17. CmemianHOE MTpou3BeAEHNE 3-X BEKTOPOB, €TI0 CBOMCTBA. | €OMETpUUECKHI CMBICIL.
Boruncnenue B koopanHarax. Heo0xoaumoe 1 J0CTaTOYHOE yCIIOBUE KOMIUIAHAPHOCTH 3-X
BEKTOPOB.

Pa3znen 4. JiieMeHTbI AaHAJIUTHYECKOI TeOMeTPHH
18. KpuBble Ha miockocTH. AnreOpanyeckre KpuBble. CrocoObI 3a7JaHNs KPUBBIX.

19. Bunbl ypaBHEHHIA MIPSAMOIA Ha TUIOCKOCTH: 001I[ee, KAHOHUYIECKOE, B OTPE3KaX, C YIIIOBBIM
k02 unmentom. HenonHoe ypaBHeHUE MPSIMOH.

20. HopmanbsHOE ypaBHEHHE NPsAMON. PaccTosiHue OT TOYKU 710 MPSMOM.

21. B3anMHO€ pacnoIoKEeHUE ABYX MPSIMBIX Ha IJIOCKOCTH, YTOJ MEXIY IPSIMBIMHU.

22. TloBepxXHOCTH B IPOCTpaHCTBE. ANreOpanvecKkre MOBEPXHOCTH.

23. Buasl ypaBHEHUH TIIIOCKOCTH: 00I1Iee, B OTpe3KaxX, HopMainbHoe. HermonmHoe ypaBHeHNe
II0CKOCTH. PaccTosiHME OT TOUKH 10 TUIOCKOCTH.
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24. B3auMHO€ pacnoioXeHUe IBYyX III0CKOCTEH, IOl MEXAY IUIOCKOCTSIMH.

25. Kpussle B npoctpancTBe. CriocoObl 3a/1aHus KPUBBIX B IIPOCTPAHCTBE.

26. Bunpl ypaBHEHMI TPsAMOM B TPOCTpPAHCTBE: KaHOHWYECKUE U obiue. PaccrosiHue ot
TOYKH JI0 TIPSIMOM.

277. B3auMHO€ pacnoIOKEHUE ABYX MPSAMBIX B IPOCTPAHCTBE, YTOJ MEXKIY MPSMBIMHU.
28. B3auMHO€ pacnoioKEHUE MPSIMOM U TIIIOCKOCTH, YTOJl MEK1y HUMH.

29. KaHoHH4YecKOe ypaBHEHHE IIUICA, TUIEPOOIIbI, Mapaboibl

30. Anrebpanyeckue MOBEPXHOCTH BTOPOTO MOPSIKA

31. [funuHIpUYecKue MOBEPXHOCTH.

32. DnIUNTUYECKUA U TUIepOOINYecKHii mapaboIOUIbI.

33. Konnueckue moBepXHOCTH.

Pasnen 5. BBegenne B MaTeMaTHYeCKNA aHAJIN3
34. Yucno. [lepemennas. yHKIUA JEHCTBUTENFHOTO MIEPEMEHHOT0. DJIeMEeHTapHbIe (YHKIIUU

U UX TpaduKu

35. @yuknusa. CrnocoOsl ee 3ananus. OOpaTHas, CI0KHAs, HESIBHAS, 3a/IaHHAs
napamMeTpUIeCcKH .

36. Ywucnosas nociaeaoBarenbHOCTh. Onpeaenenue npeeia YucaoBOu MociIe10BaTeIbHOCTH.
37. Cxomsmuecs IociIeI0BaTeIbHOCTH U NX CBOMCTBA.

38. OcHoBHBIE TeOpeMbl 0 Tipeaenax. [lonsiTue HeonpeneTeHHOCTH.

39. OnpeneneHue npenena GyHKIIUA.

40. beckoHEUHO MaJIble U UX CBOWMCTBA

41.1 3ameuarenbHbIN Ipeaesn

42. 11 3ameuarenbHbIN npeaes.

43. HenpepbIBHOCTH (PYHKIIH B TOYKE.

44. Knaccudukamus ToYeK pa3pbiBa GyHKINH.

Paznen 6. luddepennupoBanne pyHKIIUM 0JHOTO NTePeMEHHOT0
45. IIpousBonHas. Onpenenenue. Cpoiicta. [loHsATHE 1€BOI U TPaBOW MIPOU3BOJHBIX

46. IIpousBonHas. I'eomeTpudeckuii CMbICI. Y paBHEHHE HOPMAJIM U KacaTeIbHOM.
47. OcHoBHBIE TIpaBwiIa Au(QepeHIUpoBaHUsT PYHKIUU B TOUKE

48. Tabnuna npou3BOAHBIX. BeiBOA

49. Iuddepennman. Onpenenenue. ['eoMeTpudecKkuii CMBICIT.

50. Ilonsrue norapudMuyeckoil mpou3BOAHOMN

51. IlpousBognas I u Il mopsimka GpyHKIMY, 3aJaHHOM HESIBHO M TApaMETPUUYECKH
52. [IpousBoanas u auddepenuan Beiciiero nopsaka. @opmyna JleiOnuia

53. IlpaBumno Jlonurans

54. OcnoBnble Teopembl aupdepeHtuansHoro ucuncnenus ( T.depma, Pomns, Jlarpanxka,
Komn)

55. Ilonsarue nokanpHOro 3kcTpemyma. HeoOxoaumoe yciioBue 3kCcTpeMyma B TOUKE
56. Teopembl 0 1OCTaTOUHBIX YCIOBUSIX IKCTPEMyMa

57. Teopema o BelnykiI0cTH GYyHKIUHU B ToUuKe. Touka nepernda

58. AcuMnTOTHI K TpaduKky GyHKIHHA

59. IlonHoe uccnenoBanue GyHKIUH U TOCTpOSHUE ee Tpaduka

Bonpocsl 11 mpoBepkH YPOBHA «YMETb»
Pazgen 1. MaTpuubl M onpeaeuTeu
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1. Ilpou3BoauTh onepanyu CI0KEHUS MaTPULl, YMHOKEHHUS HA YHUCII0, YMHOXKAaTh MaTPUIIbI,
TPaHCTIOHUPOBATh.
2. BpUHCIATH OnpeAenuTenu 2-ro u 3-ro mopsIKOB.
3. HaxoauTs MUHOpPHI U aJITeOpandecKue TOMOJTHCHHS.
4. BbIYMCIIATH ONPEACINUTENN CTAPIIUX MOPSAJIKOB C UCIIOIb30BAHUEM PA3JIOKEHUS IO CTPOKE
(cTonOITYy) M CBOMCTBA OMPEACIUTEIIS.
5. Haxoautb oOpaTHyIO MaTpuUILy
Paspen 2. O0mast Teopusi CHCTEM JIMHEHHBIX AJIre0panyecKuX ypaBHEHUH
6. PemaTh cucTeMbl TUHEHHBIX anredpandyeckux ypaBHeHui Meto oM ['aycca.
7. HaxomuTs pemeHne Juisi HEBBIPOXKACHHBIX CUCTEM N JIMHEHWHBIX YPAaBHEHUN C N
Heu3BeCTHhIMHU O (opmyiam Kpamepa.
8. Haxomuth paHr MaTpHIBI METOJIOM «OKAaUMIISIOIINX» MUHOPOB U METOJIOM
3JIEMEHTAPHBIX TPe0Opa30oBaHUH.
9. Pematb cucTteMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHM, HaX0/sl OCHOBHbIE IEPEMEHHBIE
Y TIEpEMEHHbBIE-IaPAMETPBI.
Paznen 3. DiieMeHTHI BeKTOPHOIi aJredpbl
10. ITpon3BoauTh TMHENHBIE ONEPALIMU HAJl BEKTOPAMHU.
11. HaxoauTs pa3noxxeHue BeKTopa mo 06asucy.
12. HaxoauTh NpOEKIMI0 BEKTOPa Ha OCh.
13. HaxoauTh KOOpAMHATHI BEKTOpA 110 KOOPAMHATAM €T0 Hayaia U KOHIa.
14. ITpon3BoauTh IMHENHBIE ONEpALIMH HAJl BEKTOPaMU B KOOPJMHATAX.
15. BoruncnsaTe cKaasipHOE MPOU3BEACHHE, UCIIOB3YS ONpeAeICHIE U CBOMCTBA.
16. BeruucasaTh CKalIsIpHOE IPOU3BEACHUE BEKTOPOB, 3aJaHHBIX KOOPAUHATAMHU.
17. BoIYMCIATh Yrosl MEX]ly BEKTOpaMH, €CJIM OHU J1IaHbl CBOUMHU KOOPAHHATAMHU.
18. BeruucasaTh BEKTOPHOE NPOU3BEACHUE BEKTOPOB, UCIIOJIB3YS ONPEAEIEHUE U CBOMCTBA.
19. BoruncnsaTe BEKTOPHOE MPOU3BEICHIE BEKTOPOB, 3a/1aHHBIX CBOMMH KOOPAUHATAMH.
20. HaxoauTs miomaas napajiesorpaMma 1 TpEyrojbHUKA, IOCTPOEHHBIX HA BEKTOpax.
21. BeluncnaTh cMEIIaHHOE MPOU3BECHHE 3-X BEKTOPOB, 33JJaHHBIX CBOUMHU KOOPAMHATAMHU.
22. IIpoBepATh KOMIUIAHAPHOCTh BEKTOPOB, HCIIOJIb3YsI CMEIIaHHOE IPON3BEICHUE.
23. Beraucnars 00beM napajiesienureia U TeTpadipa, MOCTPOSHHBIX Ha TPEX BEKTOpax.
Pa3nes 4. DiieMeHTBI aHAINTHYECKON TeOMeTPHH
24. 3anucpiBaTh ypaBHEHHUE MIPSIMOM, MPOXO/IAIIEH Yepe3 IBE TOUKU. Ha TIIOCKOCTH U B
IIPOCTPAHCTBE
25. 3anuchiBaTh ypaBHEHUE MIOCKOCTH, IPOXOSIIEH Yepe3 TPU TOUKH.
26. 3anuceIBaTh ypaBHEHUE IIIOCKOCTH, MPOXOAAIIECH uepe3 JaHHYIO TOUKY C 3aJaHHBIM
BEKTOPOM HOpMAJIH.
27. HaxoauTh paccTosiHUE OT TOYKU 10 MPSAMOU Ha MJIOCKOCTH U B POCTPAHCTBE.
28. HaxoauTh paccTosIHME OT TOUKH JI0 MJIOCKOCTH.
29. HaxoauTs yroy Mexay NpsIMbIMU Ha MJIOCKOCTH U B POCTPAHCTBE.
30. HaxoauTs yroia Mexay npsiMOd U TIOCKOCTBIO.
31. HaxoauTs yroy Mexay MmiI0CKOCTSIMHU.
32. U300paxaTh KpUBYIO BTOPOIO NOPSKA, 33JaHHYIO0 B KAHOHUYECKOM BUJIE.
33. IIpuBOaUTH ypaBHEHUE KPUBOM 2-T0 MOPSAAKA K KAHOHUYECKOMY BH1Yy C TIOMOLIbIO
HapajuleIbHOrO NEPEHOCca, 300pakaTh ATY KPUBYIO.
34. IIpuMeHATh METOJT CEYEHUS JIsl IOCTPOCHHUSI IOBEPXHOCTEH 2-T0 MOPsIIKa, 3aJaHHBIX
KaHOHMYECKUMH YPaBHEHHUSMHU.
Pa3gen 5. Beeaenune B MaTeMAaTHUYECKHI aHAJIN3
35. Onpenensats Tur 3aganus GyHkuu (OOpaTHasi, CIIOKHAS, HEsIBHAS, 3aaHHAS
napaMeTpUUecKn)
36. HaxoauTs npenen 4ucioBoil MOcae0BaTeIbHOCTH
37. Haxoauts npeaen GyHKIUH, UCTIONB3Ys CBONCTBA OECKOHEYHO MaJIbIX
38. Haxoauth npeaen GyHKIUH, UCIIONIBb3YS 3aMEUYaTeIIbHBIC TPEICITbI

36



39. UccnenoBarh (hyHKIMIO HA HETIPEPHIBHOCTD
40. KnaccuguuupoBath TOUKU pa3pbiBa QyHKIUU
Pa3nea 6. ludgdepennnpoBanne pyHKIMH 0JHOTO NEPEMEHHOI0
41. HaxoauTs J€BYIO U MPaByIO MPOU3BOAHYIO QYHKIIUU
42. HWcnonp30BaTh B pELIEHUH F€OMETPUUECKHUI CMBICI IIPOU3BOAHON
43. CocTtaBnaTh ypaBHEHHE KacaTelbHOHN K TpaduKy GyHKIUH B 33JaHHOMN TOUKE.
44. Vcnonp3oBaTh npaBuia JuQQepeHIMpoBaHus PYHKIUU B TOUKE
45. HWcnonp3oBaTh TaOIHUIy TPOU3BOIHBIX.
46. Haxomute nuddeperunan GyHKIHIH.
47. HWcnonp30BaTh JIOrapupMUIECKyIO MPOU3BOAHYIO
48. Tuddepennuponars GyHKINH, 3a1laHHON HESIBHO U TapaMEeTPUUECKU
49. Haxoautb npou3BoJHbIE U AU EepeHLInaIbl BEICILIErO MOPSAIKa.
50. Hcnonb3oBate Gpopmyity Jleiibuuma
51. ITpumenuts npasuio Jlonurans
52. OmnpenenuTh JIOKaJIbHBIN 3KCTPEMYM B TOUKE.
53. OmnpenenuTh BBITYKIOCTh padrka PyHKIIUU B TOUKE .
54. Omnpenenuth Touky neperuda rpaduxa GyHKIHN
55. Haiitu acumMnToTy K rpa@uky QyHKIMH
56. HccnenoBaTh (PyHKIUIO U TOCTPOUTH €€ Tpaduk

Bonpocs! nu1st npoBepku ypoBHs «BJIAJETH»
Paszpen 1. MaTpuusl 1 onpeaeuTe/u
1. Jina marpun 4 n B eraucints 24 — 3B, AB, BA, A%, |Al, B™, eciu
= = 2 3 3
A=|4 3 4), B=11T =4 1).
c, S 1 =2 =1

2. Bpraucaute onpeaenuTens 4-ro nopsaka.

3 -3 -2 -5
2 5 4 6
5 5 8 7
4 4 5 6
3. Haiitu oOpatHy0 MaTpuily Ui JaHHOM MaTpUIIbI
2 2 3
1 —1 0

—1 2 1

Pazgen 2. O0mias Teopusi cucTeM JIMHEHHBIX ajJiredpanyecKux ypaBHeHHU
4. Pewmts cucremy: a) merosioM Kpamepa; 0) cpencTBaMu MaTpUYHOTO UCUHUCIICHUS C
WCITOJIb30BaHUEM OOpaTHOW MaTPHIIBI, B) METOI0M [ aycca.
1 x, +x,-3x;, =0
|
i 3x, +2x, +2x; =-1,
{ X, - x, + 5x; =-2

5. Haiitu panr maTpuis

0 4 10 1
4 8 18 7
10 18 40 17
1 7 17 3
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6. Pemnts cucremy metonom ["aycca.
T1+ z9+ 3x3z — 224 + 325 =1,
221 + 229 + dx3 — T4+ 375 = 2,
3z; +3zo + bx3 — 224 + 375 = 1,
221 4+ 2x9 + 8x3 — 324 + 925 = 2.
7. Haiitu pyHIaMEHTANbHYIO CUCTEMY PELICHUI OJHOPOAHON CUCTEMbI YpaBHEHHH.
ll\‘l — X, +3x; —2x, +4x;,=0

| N, PO . . T —
4x; —2x, +5x; + X, +7x5=0

2x; —xy +x3 +8x4 +2x5,=0

(o 275 —o)=(Ts )

Pa3neu 3. DiieMeHTBI BeKTOPHOI aJredpbl

8. PewuTh MaTpu4YHOE ypaBHEHUE.

9. Jlanbl Tpu BEeKTOpa a :{4;7;8Jt ,l; :{9; 1;3}, ¢ :{2;- 4;- 1}. Jloka3zatb, 4TO a ,ll) U ¢ — 6asuc
U HalTH pa3jioKeHue BeKTopa d :{l;- 13;- 13} mo Oazucy a, ll) uc.

10. lanbl KOOpAMHATHI BepIIMH TpeyroiabHuka ABC : A(1,-1,2),B(- 2,0, 2), C(2,1, - 1) . Haiitu:
® ® r ® ®
1) xocunyc yria mexay Bekropamu AB u AC ; 2) xoopauHatel Bekropa a =2 AB- 5CD; 3)
®
anre6panuecKyio NpoeKLHIo Bekropa BC Ha BEKTOpP a ; 4) IIMHY MeIMaHbI, OIYIIEHHYIO Ha

ctopony BC.
11. Haiitu rutomazs napasuienorpaMmma, IOCTPOCHHOTO Ha BEKTOpax m =3p+2q un =p- 2qu

1 I I rir p
€ro BBICOTY, OINYIICHHYIO Ha BEKTOp M, €Cln | p| =2, |q| =1, (p,q) :g.

12. Jlexxat ou touku A(2,4,0),B(2,- 2,4), C(1,8,- 4), D(2,7,- 2) B 0OAHO# MJIOCKOCTH.

13. Janb! koopauHatel Bepimud nupamuasl ABCD : A(3,-2,2), B(1,-3,1), C(2,0,4), D(6,-4.,6).
Haiitu: 1) momans rpanun ABC; 2) o6wem upamuasl ABCD ; 3) miuHy BBICOTHI TUPAMU/IBL,
OITyIIIEHHOM U3 BeplIuHbl D .

Pa3nes 4. DiieMeHTBI aHAINTHYECKON reOMeTPHH

14. Nansl nse Bepiunbl A(3, —1) u B(5,7) tpeyronsuuka ABC u Touka N(4, —1) nepeceuenus
ero BeIcOT. COCTaBUTh ypaBHEHUSI CTOPOH ATOTO TPEYTrOJIbHHUKA.

15. CocTaBuTh ypaBHEHHE IIJIOCKOCTH, POXOAALIEN Yepe3 MPAMYIO
x=2t+1,y=-3t+2,z=2t—3urouxy 4(2,—2,1).

16. Touka M(2,—1) nexwur na >murce, Gokyc kotoporo F(1,0), a coorseTcTByIOmAas
JTUpeKTpuca JaHa ypaBHeHneM 2x — y — 10 = 0. CocTaBUTh ypaBHEHHUE 3TOTO JUIHIICA.

17. OnpenenuTs BUA MOBEPXHOCTH BTOPOTO MOPSAKA M HAPUCOBATH €€
x=2y"+(z—1)%

Pa3pen 5. Beeaenune B MaTeMaTHUYECKHI aHAJIN3

18. HaiiTi 061acTh ornpeneneHus 1 ocTpouTh rpaduku GyHKIUH.

a) y:3log2(x+2) 0) y =-tg2x+1
i x=

19. [locTpouTh KpUBBIC, 3aIaHHBIC TTAPAMETPUUECKH. | 5

Ty =t +2t

20. ITocTpouTh KpUBYIO B MOJISIPHOM cUCcTeMe KOOPAUHAT. I =3cos2j

21. Haiitu yka3aHHble npe/enbl, He M0Jb3ysICh MpaBuiioM Jlonurans

o3 +7x%- 2x ) 9- x?
a) lim ————— 6) lim————
W@+ S5xT +6x° - 4 ®-32x° +3x-9
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2 3%
B) lim r th I lim§+2c+)

) )
®0 ]+ x - \/ x®0 gresin” 3x W¥e X g

22.3anana Gpynkuus y = f (x) U JBa 3Ha4Y€HUs aprymenra. Tpebyercs:

1) ycTaHOBWTB, SIBIAETCS U TaHHAS (DYHKIHMS HENPEPHIBHON WIIM pa3pbIBHOM ISt
KaXKJ0r0 U3 JaHHBIX 3HAUEHUN apTryMeHTa;

2) B ciydae pa3pbiBa (YHKIIMH HAMTH ee Mpejell B TOUKE pa3pbiBa ciieBa U CIpaBa;

3) caenarb CXeMaTUYECKHMA YEPTEXK.

1
f(x)=9m x, =-1 x, =-3
23. 3agana Gynkunus Y = f (x ) Haiitu TOukM pa3pbiBa QyHKIUH, €CIIM OHU CYIIECTBYIOT.
i cosx ecu X£0
Crnenath CXeMaTHYECKHiT YEPTER. (x) ::' x'-2 ecmn 0<x<l1
.:n-— 1 ecrn x° 1

Pa3nea 6. lu¢gdepennupoBanue pyHKUMN 0JHOTO IlePeMEHHOI0

dx
24. HaiiTu npou3BOJHbBIE d_ JTAHHBIX (YHKIIHIA:
Y
a) y = 7x 6) COS X B) y 2Sln6t F) y= (Ctg x)cos.\' I[)
x’ +3 arctg X
x’y =arcsin y
'y d’ y 2 2 2
25. Haiitu — v —5- a) y =cCig'x 6) x =v1-1"; y=t +1
x dx

26. Haiitn HanGosbliee 1 HAUMEHbIIee 3HaUeHus | (x) Ha OTpe3Ke [a; bJ:

flx)=7-3x° - 1;2]

27. Uccnenosath MeToaamu aupdepeHmatbHoro ucuucaenus Gyskuun )y = f (x); UCTIONB3YS

—12 3
PE3yJILTaTHl HCCIEN0BAHMS, TOCTPOUTH € Tpaduk: ) =3X" - 2- X

28. CocTtaBuTH YPaBHCHMs KaCaTCIbHOU U HOPMAIIA K KPUBOU Y :f(X) B TOUKEC X :xo .

Cnenats ueprex: Y =X - 2X, X, =2
29. Haiitu npenernsl GyHKIMiA o npasuity Jlomurans:

. X- arctgx & x 1 ¢

a) hm—3g 0) hmg— —_—

x®0 X x®lex- 1 1nxz

BOIIPOCHI 1JIAA HOAT'OTOBKH K 9K3AMEHY (2 CEMECTP)

Bomnpocs! 1J1s1 npoBepku ypoBHs «3HATD»
Pa3nea 1. MHTerpanbHoe ucuucjieHue pyHKIMU OHOM NepeMeHHOi
1. IlepBooOpa3Hast yHKIMS U HEOTIPEACTEHHBIA HHTETPAJL.
2. OCHOBHBIE CBOMCTBA HEOIIPEIEIEHHOIO UHTETpaJIa.
3. Meron 3amensl nepemenoil. @opmysia UHTErPUPOBAHUS 10 YACTSIM.
4. Tlpocreiimme HHTErpaibl, COAEpKAIINE KBapaTHbIN TpéxuieH. IHTerpupoBanne
palnMoHaATBHBIX APOOEH.
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5. HHTerpupoBanue UppaluOHAIbHBIX BBIPAKEHUNU. TPUTOHOMETPUYECKUE TIOICTAHOBKHU.
Teopema I1.JI. YeObimieBa 00 uHTErprpoBaHuu nuddepeHnuaibHoro OuHoma.

6. HMuTterpupoBaHHe TPUTOHOMETPUUYECKUX (YHKINN. YHUBEpCaAIbHAs TPUTOHOMETpUYECKast
MI0JICTAaHOBKA.

7. 3apauu, IPpUBOJAAILIMUE K IOHATHUIO ONPEEIEHHOr0 UHTErpaa. TeopeMa CyleCTBOBAHUS
onpeaenéHHoro nurerpaina. OCHOBHBIE CBOKCTBA.

8. IlpousBojHas OT MHTErpaja ¢ IEPEMEHHBIM BEpXHUM IpejiesioM, popmyia Herorona-
JleitOnuna. dopmyia 3aMeHbI IEPEMEHHON U UHTETPUPOBAHUS 110 YACTSAM B
OINpeACIEHHOM UHTErpae.

9. T'eomeTrpuyeckue U MEXaHUYECKHE MMPUIIOKEHUS ONPECICHHOTO HHTErpaja

10. Heco6cTBenHbIe nHTErpansl. [Ipu3Haku cpaBHeHUs.

Pa3nen 2. @yHKIINH HECKOJIbKHUX MepeMeHHBIX

11.Onpenenenue GpyHKIMNA HECKOIBKUX EPEMEHHBIX. [ eoMeTpruueckoe n300paxxeHue
(GyHKIUY IBYX T€PEMEHHBIX.

12.ITpenen. HempepbIBHOCTH (DYHKIIMHU ABYX NEPEMEHHBIX.

13.YacTHoe 1 moJiHOE NMpupalieHne PyHKIUU ABYX NepeMeHHbIX. YacTHbIE MPON3BOAHbBIE
(GyHKIMU IBYX NEpPEMEHHBIX (OmpeeneHre, TeoMeTpuyecKast HHTepIIpeTarLys).

14.[TonHoe npupatieHue v nonHbii nuddepenman GyHKIUU IBYX EPEMEHHbIX.
I'eomeTpuueckuii cMbIci MOJIHOTO AUQdepeHmaa.

15. YpaBHeHue kacaTeapHON INIOCKOCTH U HOPMAJIA K TTOBEPXHOCTH.

16.ITpon3BoiHas CI0XKHON (PYHKLIMU HECKOJIBKUX NepeMeHHbIX. [TomHast mpou3BoaHas.

17. UaBapuanTHOCTH (hOpMBI TIEPBOTO A depeHImaia.

18. IIpou3BoiHbIE BBHICIIMX NOPSAAKOB. TeopeMa 0 paBEHCTBE CMEIIaHHBIX IPOU3BOIHBIX.

19.[IpousBonHas ot GpyHKUNH, 3aJaHHON HESIBHO.

20.TIoBepxHocTH ypoBHs. [Ipon3BoaHast 1o HanpaBICHMUIO.

21.T'paguent (onpeseseHne, OCHOBHbIE CBOICTBA)

22.9kcTpeMyM (QyHKIUH IBYX MepeMeHHbIX. Heo0XoauMble U 10CTaTOYHbIE YCIOBUS
JKCTpeMyMa. Y CIIOBHBIN IKCTpEMYM (YHKIIUH JIBYX IT€PEMEHHBIH.

Pa3nea 3. ludgdepennnanbubie ypaBHEHUS

23. Teopema Ko o cyiiecTBOBaHUU U €IMHCTBEHHOCTHU pelieHus AU pepeHnanbHOro
ypaBHEHUs NepBoro nopsaaka. 3agada Komm.

24.OcHOBHBIE TUIIBI YPaBHEHUN NIEPBOTO MOpsAKa. MeTobl uX pelieHus.

25.JIuneitnble nuddepeHuanbHble ypaBHeHus 1-ro nopsaaka. CTpyKkTypa o0IIero pereHus.
BriBoa popmysasl o011ero perieHyss MeTo1I0M BapUallii IPOU3BOIbHON OCTOSTHHOM.

26. YpaBHeHMs B NOJHBIX Auddepennnanax. Haxoxnenue GyHKIMM MO €€ MOJIHOMY
muddepeHmrany.

27. Auddepenunanbubie ypaBHeHUs 2-ro nopsiika. Teopema Komm o cymiectBoBaHUM U
€MHCTBEHHOCTH pemieHus. 3agada Komu.

28. IuddepenunanbHble ypaBHEHHS, JOMYCKAIOLINE MOHWKEHNUE TOPSIKA.

29. Jluneitnas 3aBucumMocthb GyHKIMH. Onpeaenuteib BpOHCKOTo 1 €ro OCHOBHBIC CBOMCTBA.
Teopema o cTpykType 0011Iero pereHus: OJHOPOAHOTO YpaBHEHHUS.

30. JIuneitabie ogHOpoHBIC MU PepeHnanbHbIe ypaBHEHHS C TIOCTOSHHBIMHU
ko3 uureHTamMu. XapakTepUCTUYECKOE YpaBHEHUE.

31.JIuneitapie HeoHOPOHBIE MU DEepEeHITNATEHBIC YPABHEHUS C TOCTOSHHBIMH
ko3 duuuentamu. Teopema o CTpyKType 00ILero peleHus JMHEHHOro HeO0JHOPOJHOTO
ypaBHeHUsl. OTbICKaHHE YAaCTHBIX PEIICHUI B Cilydae MpaBbIX YacTel CHelMaIbHOrO BUIa
(MeTon HeonpenenEHHBIX KOA(PPHUITUESHTOB).

32.Meto1 BapHaluy IPOU3BOJIbHBIX OCTOSIHHBIX

33. Cucremsl nuddepeHuanbHbIX ypaBHEHUN

BonpocsI 1J1st NpoBepKH YyPOBHSA «YMETb»
Pa3nes 1. UnTerpanbHoe ucyucjienue pyHKIMU OHOM NepeMeHHOi
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IIpuMeHATH CBONCTBA HEONPEACIEHHOIO HHTErPpaJla IPU BEIYUCICHUN
[IpuMeHsITh METO/ 3aMEHBI IepeMEeHOM, (HOPMYITy HHTETPUPOBAHUS 110 YACTSM.
WuTerpupoBaTh paliioHalIbHbIE IPOOH.
WuTerpupoBaTh HppalnroHaibHble BIpakeHUs. [IpuMeHsTh TpUroHOMeTpHuecKre
nojcranoBku. [Ipumensats Teopemy I1.JI. UeOrimieBa 00 HHTErpUpOBAaHUH
muddepeHInaIbHOro OMHOMA.
5. HHrerpupoBarh TpUuroHoMeTpuieckue GyHKIUU. crnonp30BaTh yHUBEPCATBHYIO
TPUTOHOMETPHUYECKYIO MOJICTAHOBKY.
6. Hcnonb3oBath popmyisia HetoToHa-JleiiOHMIa, popMyity 3aMeHbI IEpeMEHHON U
WHTErPUPOBAHUS IO YACTSIM B OIpeIeIEHHOM HHTErpale.
7. IlpuMeHsTH ONpeaeNEHHBIN UHTErpajl KaK BBIYUCICHUIO T€OMETPUUYECKUX BETUUHH
(TuToma e MIOCKOM GUryphl, JUIMHA TYTH).
8. IIpuMeHATH onpeneEHHBIN NHTErPall K BBIYMCIECHUIO KOOPAUHAT LIEHTPA TAKECTH
IIJIOCKOM TUTACTHHBI U TUIOCKOW TyTH.
9. HccnenoBaTth HECOOCTBEHHBIE MHTErPANIbI ¢ OECKOHEUHBIMU MpeieIaMyi HHTETPUPOBAHUS U
OT HEOTPaHUYEHHBIX (PYHKIMI Ha CXOAUMOCTh. [IpuMeHsATh IpHU3HAKU CPaBHEHUS.
Pa3nes 2. @yHKIMH HECKOJBKHX MEePEeMEHHBIX
10. HaxoauTh yacTHbIE TPOU3BOJHBIE (DYHKIUU JIBYX MEPEMEHHBIX
11. CocTaBuTh ypaBHEHMsI KacaTeJIbHOM IIJIOCKOCTU U HOPMAJIU K TIOBEPXHOCTH.
12. HaxoauTh npou3BOIHBIE BHICUINX NOPSAIKOB. JJ0Ka3bIBaTh paBEHCTBO CMEIIAHHBIX
IIPOU3BOJHBIX.
13. HaxoauTh npou3BoAHbIE OT (PYHKIMH, 3aJaHHOM HESBHO.
14. Ctpouth NOBEPXHOCTU YPOBHS.
15. HaxoauTh npou3BOAHBIE 110 HAPABICHUIO.
16. Haxoauth rpaueHT QyHKINH
17. UccnenoBaTh Ha 3KCTpEMYM (DYHKLMU JABYX IEPEMEHHBIX.
Pa3nea 3. ludgdepennnanbabie ypaBHEHUS
18. Pemats nuHeitHble AU depeHnnaibable ypaBHEeHus 1-ro nopsaka.
19. Pemiath oHOpoiHBIE AU epeHnnanbHble ypaBHeHUs |-ro nopsiika.
20. Pemiath ypaBHeHUs B ONHbIX quddepennuanax. Haxoquts ¢yHkunu no e€ noasHomy
muddepeHumany.
21. Pemats nuddepeHmanbabpie ypaBHEHNUS, IOy CKAIOMINE TIOHKEHUE TOPSIKA.
22. PemaTh TUHEWHBIE OJHOPOAHBIE TU(GEepeHINaTbHbIC YPABHEHUS ¢ HOCTOSHHBIMU
K02 (ppunmeHTaM, UCTIONB3Ys XapaKTePUCTUIECKOE YpaBHEHHE.
23. PemaTs JInHelinble HeoAHOPOAHBIE AU depeHnanbHble ypaBHEHHS C ITOCTOSHHBIMU
k02 punmenTamu. Haxoaute 4acTHBIE pelIeHus B CIy4ae MPaBhIX YacTeH CreHaaIbHOTO
BUJa (METO1 HEeONpeAeNEHHBIX KOI(PPHUIIEHTOB).
24. [IpuMeHSATh METOA Bapualluy MPOU3BOJIBHBIX MOCTOSHHBIX
25. HaxomuThb perieHre cucteMsl qudQepeHnmaibHbIX ypaBHEHUN

il e

Bonpocsl 1Jis1 npoBepKH YpoBHS «BJIAJETbY»

Pa3nes 1. UnTerpanbHoe ucuucjienue pyHKUMU OHOM MepeMeHHOi

.arcsin® x- x

dx
’ 2
1. BpluucauThs HEONpeaeIeHHBIM HHTETpall I-x
Q5x +6)cos2xdx

2. BpluncauThe HEONpeaeIeHHbIM HHTETpall

JIn? xdx

3. BblumcnuTh HeolpeaeneHHbli unTerpan VX
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2xP-xt-Tx-12
O x(x+1)(x-3)
x-3

4. Bpl4MCINTH HEONPEAEIECHHBIN HHTErpal

0J2=dx
5. BbI4MCIUTB HeomNpe/eneH bl nuterpan V¥ +4x+8
. 2 +1gx

dx

. . 2 2
6. BBIYHCIIHT HEOIPEETCHHbIH HHTerpan SN~ X +2c0s” x- 3

‘3“1+J;dx

3[..2
7. BBIYMCINTBL HEONPEAETEHHBIN uaTerpan VX

2
Wx +9
o 4
Bbrauciutes HeonmpeeneHnbli uaterpan | X

9. BbIYMCINTH ONpENENeHHBINH HHTErpall Oln xdx .
1

*®

+¥ )
Oxe " dx
10. Bpruucnuth HECOOCTBEHHBIM MHTETPaAJ WM JOKA3aTh PACXOIUMOCTh. O

2 d

g x
11 BLI‘-II/ICJ'II/ITB HCCO6CTBCHHBIﬁ I/IHTeraJ'I WJINX A0Ka3aThb paCXOI[I/IMOCTL Oz_y

olx- 2

12. BpuaucauTh miomaas GUrypsl, OrpaHUMYeHHON yKa3aHHBIMH JUHUSIMH. CIenaTh 4epTex.
— 2 —
y=x y=x
13. BpraucauTh miomiaab GUrypsl, orpaHUICHHON 3aJaHHBIMHA JTHHUSIMH.
x=a(t-sin t), y=a(l-cost), y=0, 0 £t £2p.

Pa3pnen 8. @yHKIMH HECKOJBKHUX NEPEMEHHBIX

3x
14. Haiitu 1 mocTpouth 00s1acTh onpeaeneHus PyHKIuu zZ =
(2x- 5y)
15. HaiiTi yacTHBIC TPOU3BOHBIC TIEPBOTO MOPSAIKA GYHKIIUU  z =arcsin 4/ xy .
16. Haiitu rpaguent Gynkuun f(x, y,z) B Touke M ,. BeluucauTh Ipou3BOJHYIO 11O
HAIpaBJIECHUIO BeKTopa / oT pyHkuuMu f(x,y,z) B Touke M.
f(x,y,2) =x"+y> - xz°, M,(1,3,2),
r rr r
[ =2i +j- 2k
17. HaiiTi yacTHbIe IPOM3BOHBIE BTOPOTO MOPsiAKA PYHKIHUU Z =", Y6enutncs, 4To
Tz _1T=
"
18. Haiitu muddepennman II-ro nopsinka pyukimu p —X < B touke (0,1)

y

_.3 3
19. Haiiti sxctpemMyM yHKImn. © — +8y” - 6xy +5

20. CocraBuUTb YpaBHEHUE KacaTeJIbHOU IIJIOCKOCTH U YPAaBHEHUSI HOPMAJIM K TOBEPXHOCTH
2 2
z=x"-2xy+y - x+2y Brouke M(1, 1, 1).
21. Hanmcarh ypaBHEHHs KacaTeNbHBIX INIOCKOCTEH K IMOBEPXHOCTH X>-3Xx+z>+2-2y=0 B
TOUKe nepeceueHus ¢ oceto Oy

Paznen 9. Inddepennuanbubie ypaBHeHUs
22. .Haiitu o6muit naTerpan auddepeHnnanbHoro ypaBHEHMS:



23.

24.

25.

26.

27.

28.
29.

_dx+2x)°
3xly+3y
.Haittu pemenue 3anaun Komm
ye+xy =(1+x)e*y*  y(0) =1
.Haiitu oOmmwmit unterpan quddepeHIHanTsHOTO YpaBHEHHS
3x*e’dx+(x’e” - 1)dy =0
Haiitu o6mmii uaTerpan auddepeHnnaibHoro ypaBHEHUS
x+4y+4yy¢=0
Haiitu o6mee pemenue nuddepeHImaisHOr0 YpaBHEHHS

Yoy +1)- (v9* =

Haiitu o6wee pemenne nnddepenimansroro ypapuennss y'+2 y'+5y =7e o

Haiitu 00mee pemenue nuddepenimansoro ypapuenns V' + ) = (sin X) :

Pemmuts CUCTEMY METOJ0OM HCKITIOUYCHUA HEU3BCCTHBIX

N

[x =x+3y,
i , x(0) =1, »(0) =2.

fy=x-y

BOIIPOCHI 1JIsA HOAT'OTOBKH K 9K3AMEHY (3 CEMECTP)

Bonpocsl 1J1s1 NpoBepKu YpPoBHA «3HATb»

1.

2.

7.
8.

9.

Pasnen 1. KpatHble, KpuBo/IMHeliHbIe HHTErPaJibl, IOBEPXHOCTHbIE HHTErpaJibl
JIBoliHO# MHTETpan (onpeaeneHne, OCHOBHBIC CBOMCTBA, T€OMETPHUCCKUIN 1
(u3NYECKUI CMBICIH).

Brruncnenue ABOMHBIX UHTErPAJIOB MYTEM CBEACHUS K IOBTOPHBIM. 3aMEHa
IIEPEMEHHBIX B IBOMHOM MHTErpaje, IBOMHON MHTErpall B MOJIPHBIX KOOpAMHATAX
TpoitHoli nHTEerpasn (onpeaencHue, OCHOBHBIE CBOWCTBA, MPUIIOKEHUS TPOMHOTO
UHTerpasia). Beluucienue TpoiiHbIX MHTErpajioB MyTEM CBEIEHUS K TOBTOPHBIM.

HOJIIPHBIX KOOPJIMHATaX

reOMeTpUH, (HUHKH.

bu3uKu.

[Tpunoxenue kpuBoIMHEeHBIX HHTErpaoB I u Il p.

Teopema ['puna.
[ToBepXHOCTHBIE MHTErPaJIbI IEPBOTO pojia

10. IToBepXHOCTHBIE HHTETPAJIBI BTOPOTO POAA.
Pa3znen 2. DiieMeHTbI BEKTOPHOI0 AaHAJIU3A

1

1. BextopHoe nosne

12. CxansipHoe noJie

13. PaboTa cunoBoro nos

14. IToTeHIIMAILHOE T10JIE

15. Lupkysiiyst BEKTOPHOTO IOJIS

16. [ToTOK BEKTOPHOTO MOJIS

17. AuBeprexnuus

18. ®opmyna Octporpajnckoro - ['aycca
Paznen 3. UnciioBble 1 QyHKUMOHATBbHBIE PSABI

3amMeHa IepeMEHHBIX B TPOMHOM MHTerpasie. TpoWHON MHTErpall B IWIMHAPUYECKUX U
KpuBonunelinbiii unterpain 1-ro tuna. CBOKWCTBA, BHIYUCICHUE, IPUIIOKEHHUS K 3a/1a4am

KpuBonunelnplii uHTErpai 2-ro tuna. CBOKWCTBA, BHIYUCIEHUE, IPUIIOKEHUS K 3a/1a4am
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19.

20.
21.
22.
23.
24.
25.

26.

27.
28.

UYucnossie psapl. Cymma psa. CBoiicTBa cxoasmuxcs psaaoB. Heo6xonumsbiil mpu3Hak
CXOJIMMOCTH pPsifia.

3HAKOIIOCTOSIHHBIE PS/IBL.

[Ipu3Haku cpaBHEHUSI.

[Tpusnak [lanambepa.

PanukaneHbli 1 HHTErpaANIbHBIN TpU3HaKU Komnm.

3Hakouepenyromuecs psapl. OneHKa ocTaTka 3HAKOUEPETYIOIIErocs psaa.
[Tpu3nak JleiOHMIa 17151 3HaKOUEPEAYIOMMXCS PAI0B. AOCOTIOTHAS U YCIOBHAS
CXOJIUMOCTB PSIZIOB.

Crenennsie psaabl. Teopema Abens. aTepsan u paauyc cxoaumocTd. [lounenHoe
UHTErpupoBaHue U AupdHepeHIupoBaHUEe CTETIEHHBIX PSI0B.

Psnpr Teiinopa 1t aeMeHTapHBIX QYHKIUN U UX TPUIIOKEHHUSL.
Tpuronomerpuueckuit pag Oypwe. P @ypbe 4eTHBIX U HEUETHBIX (PYHKIIMN

Bonpocel 11 npoBepKkH YPOBHA «YMETb»

Paszpnen 1. KparHble, KpUBOJIMHEHbIE HHTErPaJibl, IOBEPXHOCTHbIC HHTEIPAJIbI
Bpraucisate ABOMHBIE HHTETPAJIBI.

MeHsATh npeensl MHTErpUPOBAHNS ITPU BBIYMCIICHUH TBOMHBIX HHTETPAJIOB
IIpoBOANTE 3aMEHBI IEPEMEHHBIX B ABOMHOM MHTETpAJIE.

Brrunciiste ABOMHON MHTETPal B MOJISPHBIX KOOPIUHATAX

BbIuucisaTe TpONHBIE UHTETPAIbI IyTEM CBEACHUS K IIOBTOPHBIM.

[IpoBONTE 3aMEHBI IEPEMEHHBIX B TPOMHOM HHTETpAJIE.

Bpruncisate TPOMHON MHTErpajl B UWIMHAPUYECKUX U MOJIAPHBIX KOOpAUHATAX
BbruncnsaTe KpUBOJMHEHHBIN HHTETpall 1-ro Tuna.

1.

2
3
4
5.
6.
7
8
9
1

20.

21.

22.

23

24.

25.

. BpIunCIIATH KpUBOJIIMHENHBIM HHTErpal 2-ro TUIA.
0. oka3ath TeopeMy 0 HEOOXOAUMOM U JIOCTATOUYHOM YCJIOBUU PABEHCTBA HYJIIO

KPUBOJIMHENHOT0 UHTErpajia BTOPOro poja M0 MPOU3BOJILHOMY 3aMKHYTOMY KOHTYPY
11. [Ipunoxuts xpuBosuHeiHble uHTerpansl 1 u Il pona k pusnueckum 3agauam
12. BeruucasaTh NOBEPXHOCTHBIE HHTETPAJIBI IEPBOTO pOJia
13. BeuucnsaTh MOBEpXHOCTHBIE HHTETPAJIbI BTOPOTO pojia.
Pa3nes 2. DiieMeHTBHI BEKTOPHOI0 aHAJIN3A
14. Boruncnsate paboTy CHIIOBOTO IOJIS
15. IIpoBepsATh MOTEHIIUATBHOCTb.
16. HaxoauTh HMPKYIISIIMIO BEKTOPHOTO MO
17. BbrYucasaTh NOTOK BEKTOPHOTO MOJIS
18. HaxoauTh 1MBEPIeHLINIO OIS
Pasnen 3. UnciioBble 1 QyHKIMOHATBbHBIE PAIbI
19. Haxoguthk cymmy psina. [IpuMeHsITH CBOMCTBA CXOMAIINUXCS PSIZIOB, HEOOXOAUMBIN MPU3HAK
CXOAUMOCTH pAJa.

Jloka3aTh, 4TO €CJIM BCE WIEHBI PAJa YMHOKHUTE HA ykciIo o ' 0, TO CXOAMMOCTb HE

¥

¥
o o
WU3MEHUTCS, IpudeM, ecii g a, =4, 10 gaa, =a 4.

n=I n=I
¥

(]
ITpoBOIUTH OLIEHKY OCTaTKa 3HAKOIOJIOKHUTEIBHOIO psifa. JlokaszaTs, 4yTo eciiu g a,, -

n=I

cxomutes, TO R, %4 7® 0.

HpI/IMeHHTB IMPU3HAKKN CPABHCHUSA ITPU UCCICAOBAHNU PAJOB HA CXOAUMOCTDH

. HpI/IMeHHTL IMPU3HAK I[anaM6epa IIpUu UCCICAOBAaHUU PAJOB Ha CXOAUMOCTD

[IpuMeHATh paguKaabHBIA U MHTETPAIbHBIN pU3HaKy Koy npu ucciie10BaHuU PsOB HA

CXOOUMOCTDb

[IpoBOAUTH OIIEHKY OCTaTKa 3HAKOUEPEAYIOLIETrocs pAa.
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26. Mcnonb3oBath npusHak JleiOHMIA U1t 3HaKOYepeayomuxcs psaoB.. OnpeaensiTs
a0COJIIOTHYIO U YCIIOBHYIO CXOAMMOCTD PSIJIOB.

277. HaxoauTh MHTEpBAI U PainyC CXOJUMOCTH CTENIEHHBIX PSAIOB

28. YMmeTh npeAcTaBiath psigoM Teiiopa OCHOBHBIE AJIeMEHTapHbIE QYHKIIUI

29. Tpuronometpuueckuit pag @ypwe. Psan Oypbe 4eTHBIX U HEUETHBIX QYHKIUN

Bonpocsl 11 npoBepKu YpoBHA «BJIATETb)»
Pasznen 11. KpaTHble, KpuBO/JIHHEHHbIE HHTEIPAJIbI, IOBEPXHOCTHbIE MHTErPaJibl
1. M3MeHHTh NOpsAAOK MHTEIPUPOBAHUS

x? 32
leof dy + de O fdy
2. BpMauCIUTE.
27x%y° +48x7 )’ )dxdy;
D

D: x=1,y=x2,y=-3/;.

3. Broruuciurs.

QY cos xy dxdy;
D

D:y=p/2,y=p, x=1x=2.
4. BBMHUCINUTH UHTETPAIIBI B TIOJIIPHOM CUCTEME KOOPIMHAT:

08 R* - x* - y’dxdy ,Tme S 3amaHa CUCTEMOil HEpaBEHCTB:

S

2 2 2
X +y £R°,y3 x,y£\/§x.
5. BBUHMCINTH TPOMHBIC UHTErPaAJIbl B ICKAPTOBON CUCTEME KOOPAWHAT

J =0ddxdydz, V iy =0, x =0,z =0,z =x+y, x+y =I;
4

6. Brprunciants O6’I)GMI)I TECII, OFpaHI/I‘-IeHHBIX IMOBEPXHOCTAMMU:
I x +y +z2° £ 1

V.
|z PEXT+ )

7. Bouucauth cratuyeckuii Moment M . UETBEPTH mIapa
2 2 2 _ —
X“+y +z7=4,,y£0,x°0, ecnnr(x,y,z)—
8. BbrYucaIuTh KpUBOJIMHEUHBIM HHTETPAI: (‘)vzds , re C — nepBas apKa IIUKJIOUIbI
c

X :a(t- sint), y za(l- cost).

9. BblYMCIUTH KPUBOJUHEHHBIN UHTETpAJL: d\xz - 2xy )ix + (ny +y? );ly ,rne AB — nyra

AB
napaGonsl y =x° ot toukn A(1;1) mo Touxu B(2;4).
Pa3znea 2. DiieMeHTbI BEKTOPHOT0 AHAJIN3A

3
10. Haiiti npou3BOIHYIO CKAJISIPHOTO OIS U (x, y,z) = (xz +yi 4z’ )5 B Touke M (1,1,1) 1o

> > - -

HaIpaBJICHUIO BeKTopa [ =i- j+k.
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11. HaiiT BEKTOpHBIE TMHUU B BEKTOPHOM ToJie a =4yi - 9xj

12. HaifT MOTOK BEKTOPHOTO MOJISt @ =Xi + y j + zk 4epe3 uacTh INIOCKOCTU X + ) +z =1,
PacMoI0XKEHHYIO B IEPBOM OKTaHTE (HOpMallb 00pa3yeT OCTPhIi yroi ¢ ocbio Oz).

13. Haiitu pa6oty cunsl F = (xz -2 y) + (yz - 2x )j npu nepeMelIeHUH B0 OTPE3Ka
MN, M- 40) N(02).

14. HaiiTy 1upKyIsIMIO BEKTOPHOTO MO @ = yi- X j + z° k BAOJb KOHTYpa

I 2
.1 x =——cost, y =——cost,
I 5
t z =sint

Pa3nea 3. UnciioBble H GQyHKIMOHATbHbIE PSAIBI

15. Haii 3 n- 4
. Haiiti cymmy psina )
n=3 I’l(l’l = 1)(” = 2)

s 1
16. UccnenoBaTh psal Ha CXOOUMOCTB: g
.o nlnn

¥ (_ l)n+1
o
17. UccnenoBath paa Ha CXOOUMOCTh &
n= ‘\3’}’12 + 2}'2 - 1

: cosnm
18. MccnenoBath psifi Ha CXOAMMOCTD Q

n=l I’l4 + 2
éé (_ l)nn

19. UccnenoBats psifi Ha CXOAMMOCTh g

n= 4]’!‘ 3

Yo (x-5)

20. UccnenoBaTh Ha CXOAUMOCTh: Q —5
n=2 3 n ln n

¥ - 1 n
21. OueHuTs OMMOKY, AOMyCKAEMYIO MPHU 3aMeHe pssa g ( ')
n= n.

CYMMOM €ro HepBbIX

YCTBIPECX YJICHOB.

22. PasnokuTh B cTeneHHoi ps Gpynkiuio y =327 + X
23. Pa3noxuth B CTENEHHOH psaj QyHKIHIO ) =ln(1 +Xx+X 2)

24. Haiitu 4/19 ¢ tounoctsio 0,0001.

Dl -

In(1 +4x)
25. BBIUHCIATS ONpeiesienHbiii uaterpan (j———dX ¢ tounoctsio @ =0,001.
0 X

26. [IpencraButh psioM Oypbe PyHKINIO y(x) =sin%x , (- 2;2).

[TonmHbI# GOHA OLIEHOYHBIX CPEICTB Ui KOHTPOJS OCBOCHUS IUCIMIUIMHBI B elearning
Server 4G £)5(0]® HI'TY o azpecy
https://edu.nntu.ru/resource/list/index/subjecttype/subject/subject _id/1118.
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