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1. HEJIN U 3ATAYU OCBOEHUSA TUCHUIIJIMHBI (MOIYJIA)

1.1. IleasiMu 0CBOEHHSI JUCIHUTINHBI

]_[CJ'IBI-O HU3ydCHUA  JUCHHIIIMHBI «MatemaTnka»  SBIISICTCS  OCBOCHHE H606XOI[I/IMOFO
MAaTeMaTU4YCCKOro arirmapara, ¢ IIOMOLIBO KOTOPOro paSPaGaTbIBaIOTCH U HUCCICAYIOTCA
TEOPCTUUCCKHUE U SKCIICPUMCHTAJIbHBIC MOJCIN 00BEKTOB HpO(beCCHOHaHBHOfI JCATCIIbHOCTH.

1.2. 3agaun ocBOEHHS TUCIUIIINHBI

- pa3BUTHE HABBIKOB MaTEMAaTUYECKOI'O0 MBILUICHUS CTYICHTOB;

- OBJIaJICHUE METOJIOB UCCIEA0BAHUSA U PEILICHUs MATEMAaTUYECKUX 3a1a4;

- BbIpa0OTKa Y CTYJICHTOB YMEHMS CAMOCTOSATEIbHO PACIIUPSITh CBOU MAaTEMATUYECKUE 3HAHUS;
- pa3BUTHE HABBIKOB HCIIOJIb30BAHUS MATEMATUYECKUX METOJ0B U OCHOB MaTEMAaTHUYECKOIO
MOJICJINPOBAHUS B IPAKTUYECKOU JIE€ATEIbHOCTH.

2. MECTO ANCHUIIVIMHBI B CTPYKTYPE
OBPA3OBATEJILHOM IMPOI'PAMMBI

VYuebHas aucuuIuinHa «MaremaTruka» BKIIOUeHa B 00s3aTeNbHbIN NepeyeHb AUCIUILINH B
pamkax 6a3zoBoii yactu bioka 1, ycranosiennoro ®I'OC BO, u siBisieTcst 00s13aTeabHOM 17151
BCeX Ipoduiielt HalpaBIeHUs O OTOBKH.

Jucnuninza 6a3upyercs Ha CleqyouX AucuuIuiniax: «MaTtematukay, «Anredpa v Hayaa
aHanmu3ay, «I'eomeTpus» B 00bEME Kypca CpeHeN MIKOJIbI.

Jucnuminza «MaTemaThkay sSBIsSETCS OCHOBOIOJIArarolei 11 U3y4eHus CIEIYIOINX
mucuuIuive: MHkeHepHas rpaduka, , OpraHuyeckast XUMHsL U JIp.

3. KOMIIETEHIIUA OBYYAIOILIEI'OCsA, ®POPMUPYEMBIE B
PE3YJIIBTATE OCBOEHUA JUCIHUIIJIMHBI (MOLYJIA)

[Tpouecc u3yueHus: AMCUUIIINHBI (MOIyTs) «MaTemaTukay HampaBiieH Ha pOpMUpPOBaHUE

anemeHToB obmienpodeccronansuoit kommereniuu OITK-2 B coorBercTBum ¢ OITOIT BO no

HampaBleHUIo MoAroToBkH (cnenuansHocTh) 18.03.01 «Xumudeckas: TEXHOIOTHUSY,
Taoauya 1- Dopmuposanue KomnemeHyuil OUCYUNITUHAMU

Haumenosanue
OUCYUnIUH, PopMupyroumux
KOoMRemeHyuio
COBMECHIHO

Cemecmput, hopmuposanusn Komnemenyuit OUCYUNIUHAMU

OIIK-2 2 3 4 5 6 7 8

Nudopmaruka(b1.52)

MartemaTHKa
(b1.B.3)

AR NN AN
\

OO1mas 1 HeopraHu4yeckas
xumusi(b1.54)

WmxenepHas rpaduka
(b1.b.9)

<\

<

@wusuka (b1.512) v

Opranudeckast XuMus v
(b1.B.15)

<

\
\

Omnueckas xumusa(b1.522)




Haumenosanue
oucuunIuH, hopmupyrouux
KomMnemenuyuio
CO6MECmHO

Cemecmpul, hopmuposanus KomMnemenyuil OUCUURTUHAMU

OIIK-2

2 3 4 5 6 7

DNeKTPOTEXHUKA U
MPOMBIIIICHHAS
anektponuka (51.5.26)

OO61mast XuMHYecKas
texHonorusi(b1.527)

KOHJ’IOI/IL[HaH XUMUsA
(51 B.29)

[TogroroBka k npouenype
3amuThl U 3ammTa BKP

(B34




4. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 IUCHUIIJIMHE, COOTHECEHHBIX C

IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Taonuya 2- Ilepeuens naanupyemuix pe3yiomanos 00yuenus no OUCyuniIune, COOMHEeCeHHbIX ¢ NJAAHUPYEMbIMU PE3YIbMAmMaMU 0C60eHU

Koa u HauMeHOBaHMe

OueHoYHBIE CpPe/ICTBA

Kon n
HHIMKATOpAa .
HAaMMCHOBaHHC HHaHpreMble pe3yJabTaThbl Oﬁy‘leHHH o IMCHUIIJIUHE Tekymero HpOMe)KYTO'{HOI/I
KOMIICTCHI MU AOCTHRCHHH KOHTPOJIA aTTeCTAallMu
KOMIICTCHIHNHU
OIIK-2.  Cmocoben |HMOIIK-2.1. Hcnonesyet | 3uaTh: YMmerb: Baaners: - Kontponsnsie | - Bormpocs! ans
HCIIONB30BaTh MaTeMaTHIECKHE METOMBI I BOTIPOCHI 1o | dK3aMeHa
MaTeMaTUYecKue, pelieHus 3aay | OCHOBHBIC IIOHATHA M | IPUMCHATDH BIIAZICTD TEOPETUUECKOMY
buznyeckue, npodecCHOHANBHOI MCTOABI MaTeMaTHICCKUC TPHHIHAIIAMH Marepuary
(UBHKO-XMMUUECKHE, |1eATENBHOCTH MaTeMaTHIECKOTo METOJIBI IpH | MaTeMaTHIECKUX - BamaHms K
XMMHUUYECKHE METOJIbI aHanu3a, JMHEHHOH | pelleHMM  THUIOBHIX | paccyXIeHuit 4 | mHCLMEHHEIM
JUISL pelleHHs 3axad anreOpsl, TeopuH | MpodeCCHOHANBHBIX | JJOKA3aTEeNbCTB, KOHTPOJIbHBIM
podheCCHOHANBHOI mnddepeHnnanpHEIX | 3a7ad, METOJIaMH paGoram o
JEeATETbHOCTH. YpaBHEHUH, CaMOCTOSITETEHO HOCTPOECHHS paszenam
MaTeMaTHYECKUX pacumpsTh U | MaTeMaTH4YecKoii -TecTHpoBaHue 10
METOZIOB  PEIICHHA | YIIyOomaTh MOJEIHM  THIOBEIX | pasnenam
npodECCHOHANBHBIX | MaTeMaTHIECKHe npodEeCCHOHANBHBIX | KP
3a1ad; 3HAHUS; 3a1a4 u
coJep KaTenbHOMI
HHTEPIIPETaINH
HOJTy4eHHBIX

pe3yIbTATOB.




5. CTPYKTYPA U COAEPKAHUE JUCIHHUIIJINHBI

5.1 Pacnipenesienre TPyA0E€MKOCTH JUCHUILIMHBI 10 BUAaM padoT 1o
ceMecTpam

OOmass TpyAOEMKOCTh JUCLUMIUIMHBI COCTaBigeT 16 3adeTHbIX eauHuil, 576 uaca,
pacrpeziefieHue 4acoB 10 BUJaM paboT ceMecTpaM NpeCcTaBiIeHo B Tadnuiie 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM RO cemecmpam

TpynoémkocThb B yac
Buj yueoHoii pa6oThI Bceero B 1.4. mo cemecTpam
4acoB 1 cem | 2 cem

C UCIIOJIb30BAHUEM DJIEMCHTOB

®opmaTt U3yYeHHs M CIHHIIIMHbI
AJIEKTPOHHOT0 00y4€eHUs

O0mast TpyA0éMKOCTb JUCIUIUIMHBI 110

576 324 252
yueOHOMY IJIaHy
1. KonrakTHas pabdora: 127 54 73
1.1. AyauTopHasi paboTa, B TOM YHcJje: 204 102 102
3aHATHS JeKIMOHHOTOo THMa (JI) 68 34 34
3aHsTHsI ceMuHapckoro tuna (I13-cemunapsi, 136 68 68

MPAKTUYECKHE 3aHSITUS U JIP)

nabopaTtopHbie padoTs (JIP)

1.2. BHeayauTOpHAasi, B TOM 4HcCJIe 10 5 5

KypcoBas padota (mpoekt) (KP/KII)
(KOHCYNbTAIUS, 3aIUTA)

TGKYIHHﬁ KOHTPOJIb, KOHCYJIbTALIUHX 10
JUCIHHMITIINHE

10 5 5

KOHTaKTHasi paboTa Ha MPOMEXYTOUYHOM
koHTpose (KPA)

2. Camocrositesasnasi padora (CPC) 254 163 91

pedepar/scce (MOAroTOBKA)

pacuérHo-rpaduueckas padota (PI'P)
(moAroTOBKA)

KOHTpOJIbHAs paboTa 12 38 24

KypcoBasi pabota/mpoext (KP/KIT)
(moAroToBKa)

CaMOCTOSITENIbHOE U3yUEHUE Pa3/ENoB,
€caMoMoAr0ToBKa (IpopaboTKa U OBTOPEHNE
JIEKIIMOHHOTO MaTepuaia U MaTepuaia
y4eOHHMKOB U y4E€OHBIX MTOCOOUM, TTOATOTOBKA K
71a00PaTOPHBIM U MPAKTUYECKUM 3aHATHIM,
KOJUIOKBHUYM M T.JI.), B T.4. TIOJITOTOBKA K 3a4€Ty

192 125 67

9K3aMCH

IK3aMeH
54

[ToaroroBka k 3x3aMeHy (KOHTPOJIb) 108 54







5.2. Coaep:kanue JUCHUIIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Taonuya 4 - Codeportcanue OucyuniIuHbl, CMPYKmMypupoeannoe no memam

Buael yueonoi

Ilnanupyemsle padoThI
KOHTPOJHpYyeMble
PoHpY ) KonrakTHas HanMeHoBAHME Peanuzanus HaunmeHor
€3yJIbTAThI
pesy padora 5 2 B paMKax pa3padora
OCBOEHHUS: == HCIIOJIb3YeMbIX AKTHBHBIX U .
HaumeHnoBanue @ A= 2 IIpakTnyeckoi | DJIEeKTPOH
kox YK; OIIK; o |2 ol & «|l3 & F BuaCPC HHTEPAKTUBHBIX
a3/1eJI0B, TeM s |28 S| = o NOATOTOBKH KYPC:
p 1 9 = = =)l E} 6
IIK T |la T 9 & = A 0o0pa3oBaTeJbHbIX
o e 12 (TpyaoeMKocTh | (Tpyaoemr
H HHIAKATOPHI = | Al = =28 s TEeXHOJIOTuit
S |aclE E|IS e B Yacax) B Jacax
JIOCTHKeHUS 218 2 EZ =
KOMIIeTeHIMii = S é‘ 50 =
1 CEMECTP
Paspnen 1 Marpuiibl 1 onpeaenuTenn
BBenenne (3HaueHue
Kypca MaTeMaTHKH B
poeCCHOHATBHOMI 1
IIOATOTOBKE U
poeCCHOHATBHOMI
OIK-2 JIESITEILHOCTH. )
Tema 1.1 MOJrOTOBKA K
NOIIK-2.1
Onpenenurenu JIeKIIAM
BTOPOTO M TPETHETO TIOAroTOBKaE K .
TOPSIKOB, HX MPaKTHYECKUM eLearnlng Server 4G DUOC HI'TY
. ’ 2 5 6 3aHATHAM https://edu.nntu.ru/lesson/list/index/subject id/1120
CBOICTBA. [7.3.4]

OHpe,I[eJ'H/ITeJ'H/I n-ro
nopsaaKka 1 METOAbI
X BBIYUCIICHUA.



https://edu.nntu.ru/lesson/list/index/subject_id/1120

Buael yueonoi

Ilnanupyemsle padoThI
KOHTPOJHpYyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yabTaThl ® o HanmenoBanmue
padora =B B paMKax pa3padora
OCBOEHHUS: E = HCIO0JIb3YeMBIX AKTHBHBIX U .
HaumeHnoBanue @ ° 2= 9 IIpakTHyeckoli | JIeKTPOH
xox YK; OIIK; 9 |2 ol = v|ls &5 BuaCPC HHTEPAKTHBHBIX
pa3nesioB, TeM ® | Z s ¥ S|E > MOArOTOBKH Kypc:
K FlaF e Tl BN 00pa3oBaTeIbHBIX
= &2 g|E° E 12 (TpyAoeMKOCTL | (Tpyzoem:
H HHIAKATOPHI =S |§2 =2E|RECT TeXHOJIOT Hi
S el E B[S oY B 4acax) B yacax
JTOCTHKEHUSI 2|28 2228
KOMIIeTEH i = S 5 é‘ 3|0 =
Tema 1.2 Matpuist u
ornepanuy Haj HIMH. HOAroTOBKa K
OOparHas MaTpuIia. JICKIAM
IIOAroTOBKa K
Pemenne MaTpuuHbIX 2 5 6
o MPAKTUYECKUM
ypaBHeHUi. Panr
3aHATUAM
MaTPHUIIBI 1 METOJIBI [7.3.1]
€T0 OIpEeACTICHHUS.
Hroro no 1 pazgeny 5 10 12
Pa3znes 2 O0mas Teopust CHCTEM JIMHEHHBIX alnreOpandecKux ypaBHEHUH
Tema 2.1 Pemenne
CHUCTEM JIMHCHUHBIX MTOJTOTOBKA K
anredpanvecKux JIEKITHSM .
OI1K-2 N B eLearning Server 4G DUOC HI'TY
IIOATOTOBKA K . . . .
MOIIK-2.1 2 4 4 https://edu.nntu.ru/lesson/list/index/subject_id/1120
MaTpUYIHBIM NPaKTHYECKUM
croco0oM, METOAOM 3aHATUAM
Kpamepa, meTomom [6.3.1]
laycca

10


https://edu.nntu.ru/lesson/list/index/subject_id/1120

Buasbl yueoHoit
Ilnanupyemsle
padoThI
KOHTPOJIHpyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yJIbTaThl ® HaumeHnoBanue
padora =B B paMKax pa3padora
OCBOECHHSI: 2 = HCIO0JIb3YeMBIX AKTHBHBIX U .
HaunmenoBanue @ ° 2 =5 9 IIpakTHyeckoli | JIeKTPOH
kox YK; OIIK; 9 |2 ol = v|ls &5 BuaCPC HHTEPAKTUBHBIX
pa3aesoB, TeM S | 8 ¥ S|E > 4 TOATO0TOBKH KYPC:
oK FolE e Flr B A o0pa3oBaTebHbIX
N A 12 (TPYI0eMKOCTE | (TpymoeMmr
1 MHANKATOPBI =S |§2 =2E|RECT TeXHOJIOT Hi 13
¥ g e B EHIS o B 4acax) B yacax
JTOCTHIKEHUSL 2 o3 % B2 S
O (& = g-g ® &
KOMIIeTeHI Ui = l% SE S O &
Tema 2.2 HOJIrOTOBKA K
Hccnenosanue JCKIIAM
MPOU3BOJIBHBIX HOATOTOBKA K
CHUCTEM JINHEHHBIX TPAKTHACCKIM
3aHATUAM
anredpanvecKux
y [7.3.1]
ypaBHeHuil. Teopema 1 2 4
Kponekepa -
Kanennu.
OpnHopoaHble
CHCTEMBbI JIMHEHHBIX
yYpaBHEHUN
Hroro no 2 pa3neay 3 6 8
Pa3gen 3 DiieMeHTHI BEKTOPHOI ajredpnl
Tema 3.1 CucreMsl eLearning Server 4G DUOC HI'TY
KOODJIMHAT Ha https://edu.nntu.ru/lesson/list/index/subject id/1120
TIPSIMOH, TNIOCKOCTH U
B IPOCTPAHCTBE. TIOAroTOBKaE K
v KIIUAM
OIIK-2 BeKTopsI M IMHENHBIE ek
MOATrOTOBKA K
MOIIK-2.1 oIepanuy HaJ HUMHU. 1 2 7
I MPaKTUYCCKUM
pOEKIHs BEKTOpa SAHSTHAM
Ha OCh U €€ CBOIiCTBa. [7.3.2]
Hampasinstomue
KOCHHYCHI U JUTHHA
BEKTOPA.

11


https://edu.nntu.ru/lesson/list/index/subject_id/1120

Buasbl yueoHoit
Ilnanupyemsle
padoThI
KOHTPOJHpYyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yabTaThl ® o HaumeHnoBanue
padora =B B paMKax pa3padora
OCBOEHHUS: 2 = HCIIOJIb3YeMbIX AKTHBHBIX U .
HaunmenoBanue @ ° 2 =5 9 IIpakTHyeckoli | JIeKTPOH
kox YK; OIIK; 9 |2 ol = v|ls &5 BuaCPC HHTEPAKTUBHBIX ‘
pa3nesioB, TeM S |E g2 8[E > TOATO0TOBKH KYPC:
oK FolE e Flr B A o0pa3oBaTebHbIX
= &2 g|E° E 12 (TpyAoeMKOCTL | (Tpyzoem:
H HHIAKATOPHI = |52 = =28 ) TEXHOJIOT Wit 13
S el E B[S oY B 4acax) B yacax
JOCTUKEHUSI 2 (o8| % E|=E¢e
O |E = g-g < &
KOMIIeTeHI Ui = l% SE S O &
Tema 3.2 CkansipHoe,
BEKTOPHOE,
CMeIaHHOe
HpOI/ISBeI[eHI/Ie IOAroTOBKa K
BEKTOPOB. JICKIHAM
[7.3.14]
[Ipumenenue
1 2 7 MOJrOTOBKA K
CKaJIPHOTO,
NMPaKTUICCKUM
BEKTOPHOTO 1 S—
CMEIIaHHOTO [7.3.2]
MIPOU3BEICHUS B
peleHuun
MPUKJIAIHBIX 3a/1a4
Tema 3.3
CMmemanHoe
MIPOU3BEACHUE TPEX HHOATOTOBKA K
BEKTOPOB. JEKIUM
[Ipumenenue [7.3.14]
CKaJISIPHOTO, 2 4 5 MO/ATOTOBKA K
BEKTOPHOTO U IPaKTHYECKUM
CMEILIAaHHOTO SaHATHAM
IIPOU3BEACHUA B [732]
peueHun
TIPUKJIIAIHBIX 3a/1a4
Hroro no 3 pasneny 4 8 19

12



Ilnanupyemsle

Buael yueonoi

padoThI
KOHTPOJIHpyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yJIbTaThl ® o HanmenoBanmue
padora =B B paMKax pa3padora
OCBOECHHSI: E = HCIO0JIb3YeMBIX AKTHBHBIX U .
HaumeHnoBanue @ ° 2= 9 IIpakTHyeckoli | JIeKTPOH
xox YK; OIIK; 9 |2 ol = v|ls &5 BuaCPC HHTEPAKTHBHBIX
pa3aesoB, TeM ® | Z s ¥ S|E > MOArOTOBKH Kypc:
K FlaF e Tl BN 00pa3oBaTeIbHbIX
= &2 g|E° E 12 (TpyAoeMKOCTL | (Tpyzoem:
1 MHANKATOPBI =S |§2 =2E|RECT TeXHOJIOT Hi
¥ g e B EHIS o B 4acax) B yacax
JAOCTUKEHUS £ |08 X El2¢e
O |E = g-g < &
KOMIIeTEH i = S AES O =
IoaroroBka K 10
TeCTHPOBAHUIO 110
pasnenam 1-3
Pa3gen 4 DneMeHTHI aHATUTHYECKON TEOMETPHI
Tema 4.1 YpaBHeHus eLearning Server 4G DUOC HI'TY
JIMHUI HA TIOCKOCTH. noarotoska k| NttPs://edu.nntu.ru/lesson/list/index/subject_id/1120
Paznnansre Gpopmsl TCKIHIM
YpaBHEHHSI IPSIMOH 5 4 4 MOArOTOBKA K
Ha IUIOCKOCTH. YTOJ HPaKTHIECKIM
MEXIY IPSIMBIMHU. 3aHATHAM
OIIK-2 PaccrosiHue oT TOUkH [7.3.3]
HOIIK-2.1 JI0 pAMOU
Tema 4.2 Kpussie eLearning Server 4G SUOC HI'TY
BTOPOTO TIOPSIKA: HoAroTOBKA K https://edu.nntu.ru/lesson/list/index/subject id/1120
OKPYXHOCTb, JJUIHIIC, JICKIHAM
IIOATOTOBKA K
rurepbora, 2 4 4
6 NPaKTUYICCKUM
napabona. 3aHATHAM
Kanonuueckue [7.3.3]
YpaBHEHUA
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Ilnanupyemsle
KOHTPOJHpYyeMble)
pe3yabTaThl
OCBOEHMSI:
koa YK; OIIK;
K
U MHAUKATOPbI
JOCTHKEHUSI
KOMIIeTeH M

Buael yueonoi

padoThI
KonrakTHas Peanuzanus HaunmeHor
= HaumeHnoBanue
padora s 2 B paMKax pa3padora
E = HCII0JIb3yeMBbIX AKTHBHBIX U .
HaumeHnoBanue @ ° 2= Q IIpakTHyeckoli | JIeKTPOH
o |2 o 8 o|3 & §| BuxCPC HHTEPAKTUBHBIX
pa3nesioB, TeM S |E g2 8[E > TOATO0TOBKH KYPC:
= 25387850 00pa3oBaTeIbHBIX
S S AFHE R .12 (TpyAoeMKOCThb | (TpyaoeMI
E s B EEI2EQ TeXHOJOTHii
g2 |22 g & g S B 4acax) B yacax
CHER- (R ICR)
< 2
=R
Tema 4.3 YpaBueHus eLearning Server 4G SUOC HI'TY
TUTOCKOCTH U MPAMOi https://edu.nntu.ru/lesson/list/index/subject _id/1120
B IIPOCTPAHCTBE.
yFOJ'l Me)KZly IOAroTOBKa K
JICKIIUAM
IUIOCKOCTSAMU, YIOJ
IIOAroTOBKa K
MEXAY NPSIMBIMH, 1 2 4
o NMPaKTUICCKUM
YTOJI MEKIY TIPSAMON —
1 IJIOCKOCTB. [7.3.3]
B3aumnoe
pacrmoyoxxeHue
NIPSIMOU U TUIOCKOCTH.
Tema 4.4
IToBepxHOCTH
BTOPOTO MOPSIKA. TOAroTOBKA K
I'eomerpuueckue JreKHIM
o MOATOTOBKA K
CBOWCTBA 3THX 1 2 8
o NPaKTUYCCKUM
MTOBEPXHOCTEH, —
HCCIIEOBAHHUE UX [7.3.3]
(hopMBI METOTOM
CEUYEeHH.
Hroro no 4 pa3neay 6 12 20
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Ilnanupyemsle

Buael yueonoi

padoThI
L L L KonrakTHas Peanuzanus HaunmeHor
pe3yabTaThl ® o HaumeHoBaHnue
padora =B B paMKax pa3padora
OCBOEHHS: == HCIIOJIb3YeMbIX AKTHBHBIX U .
HaumeHnoBanue @ ° 2= 9 IIpakTHyeckoli | JIeKTPOH
xox YK; OIIK; 9 |2 ol = v|ls &5 BuaCPC HHTEPAKTHBHBIX
pa3nesioB, TeM ® [E s ZS|= > 4 MOArOTOBKH KYPC:
K FolE e Flr B A 00pa3oBaTeIbHBIX
= &2 g|E° E 12 (TpyAoeMKOCTL | (Tpyzoem:
H HHIAKATOPHI = |E 2 EE2 & ) TEXHOJIOT M
¥ g e B EHIS o B 4acax) B yacax
JOCTHKECHUS 2 o8| % B2
O (& = g-g ® &
KOMIIeTEH i = S AES O =
Jlomamnsst
KOHTPOJIbHASI
PABOTA 4
pasaena: 10
Pa3nen 5 BeneHnne B MaTeMaTHYECKUN aHAIU3
Tema 5.1 eLearning Server 4G DUOC HI'TY
MHOX€eCTBO https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
BCIIICCTBCHHBIX
yucen. OyHKius.
I’II/ICHOBaﬂ IIOArOTOBKA K
[OCJIEI0BATEIbHOCTD JCKIAM
OIIK-2 1 ee P [7.3.18]
HOIIK-2.1 P ’ 2 4 4 MOJTOTOBKA K
CyuecTBoBaHue
. NPaKTUYICCKUM
mpejesna MOHOTOHHOU SAHSTHSIM
OTrpaHU4YEeHHOU [7.3.4]
[IOCJIE0BATENLHOCTH.

BeckoneuHo Manble u
OECKOHEYHO OOJIBIIINE
MOCJIEI0BATEILHOCTH.

15


https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055

Ilnanupyemsle
KOHTPOJIMpYyeMbIe)
pe3yJIbTaThl
OCBOECHHSI:
koa YK; OIIK;
K
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Buael yueonoi

padoThI
KonrakTHas Peanuzanus HaunmeHor
= HaumeHnoBanue
padora s 2 B paMKax pa3padora
= HCIO0JIb3YeMBIX AKTHBHBIX U .
HaumeHnoBanue @ ° 2= 9 IIpakTHyeckoli | JIeKTPOH
o |2 ol = v|la & § BurCPC HHTEPaAKTUBHBIX ‘
pa3nesioB, TeM S |E g2 8[E > TOATO0TOBKH Kypc:
= 25387850 00pa3oBaTeIbHbIX
ENE ° = 12 (TpyAoeMKOCThb | (TpyaoeMI
E s B8 EEIQE0 TEeXHOJIOTrHi
g2 |22 g & g S B 4acax) B yacax
2 89E552
s 2
=R
Tema 5.2 [lpenen
(GYHKIMH B TOUKE.
OnHOCTOpPOHHUE
npenensl. CBocTBa
KOHEYHBIX MPEIETOB NIOAroToBKa K
(I)yHKHI/Iﬁ JICKIIUAM
7.3.10
beckoneuHo-Mainble U [ ]
6ECKOHETHO- 2 4 4 MIO/ATOTOBKA K
Oonpimme GyHKINH. TpaKTHACCKIM
HekoTopsie SAGITHAM
3aMeuaTenbHbIe [7.34]
TIPE/EINBI U CIEACTBUS
n3 HuX. CpaBHEHHUE
0GECKOHEYHO MaJIbIX
GyHKIHHA.
Tema 5.3
HemnpepsiBHOCTH HOATOTOBKA K
(YHKIMM B TOUYKE U JEKIUM
ee cBoucTBa. Toukn [7.1.10]
pasphiBa M MX 1 2 4 TIOJITOTOBKA K
KIaccu(UKaIus. MPAKTHYECKUM
CaoiicTBa GyHKINI SaHATHAM
HEINIPEPBIBHBIX Ha [7.34]
OTpe3Ke.
Hroro no 5 paszaeny 5 10 12
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Buael yueonoi

Ilnanupyemsle paGoTEI
KOHTPOJHpYyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yabTaThl ® o HaumeHnoBanue
padora =B B paMKax pa3padora
OCBOEHHUS: -~ HCIIOJIb3YeMbIX AKTHBHBIX U .
HaumeHnoBanue @ ° 2= 9 IIpakTHyeckoli | JIeKTPOH
xox YK; OIIK; 9 |2 ol = v|ls &5 BuaCPC HHTEPAKTHBHBIX ‘
pa3nesioB, TeM S |E g2 8[E > MOArOTOBKHU KYPC:
K FolE e Flr B A 00pa3oBaTeIbHBIX
N A 12 (TPYI0eMKOCTE | (TpymoeMmr
H HHIAKATOPHI = |52 = =28 ) TEXHOJIOT Wit
¥ g e B EHIS o B 4acax) B yacax
JOCTHKEHHUSI 2 (o8 2 BE|=9
O |E = g-g S
KOMIIeTEH i = S AES O =
Paznen 6 [luddepeninansHoe HeUHcaeHHE (GYHKIIUU OTHOM JCHCTBUTECIBHOMN MMePeMEHHON
Tema 6.1 3anauu, elLearning Server 4G DUOC HI'TY
MPUBOJSAIINE K https://edu.nntu.ru/subject/course/index/subject id/1120/course id/2055
IIOHATHIO
MIPOU3BOJHOM.
OO0t moaxoq K
PpeIIeHHIO 3a1a9
MEXaHUKH.
Omnpenenenue
MIPOU3BOTHOM, €€ HOATOTOBKA K
TEOMETPUUYECKUN U JIEKIHAM
OIIK-2 MEXaHUYECKUI [7.3.11]
HMOIIK-2.1 2 4 4 HOATOTOBKA K
cmbica. [IponsBoanas
NPaKTUYICCKUM
OT OCHOBHBIX SAHSTHSIM
JIIEMEHTAPHBIX [7.3.5]

¢yHKunit. OCHOBHBIC
TIpaBuIa
muddepeHIupoBaHAS
GyHKIUH.
Jlorapugpmuyeckoe u
HESIBHOE
nuddepeHnrpoBaHne
(GyHKIHH.
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Ilnanupyemsle
KOHTPOJIMpYyeMbIe)
pe3yJIbTaThl
OCBOECHHSI:
koa YK; OIIK;
K
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Buasbl yueoHoit

padoThI
KounrakTHas
padora 5 8
-~
HaunmeHoBanue ® 2= 8
) ]
© 30=05g’(=~ Bux CPC
pa3jaeiios, TeM S |E 8 2 S|(E >
|27 8 %559
£ E f TR = < A
= S B = =2 = o
S a8 5 E(S Y
£ |08 X El2¢e
é S s S Z 8 2
< o
= TR 7
Tema 6.2
IIpousBonHble
BBICIIUX TIOPSIIKOB. TOATOTOBKA K
JICKIAM
Juddepennuan
(yHKuMH B TOUKE M [7.3.11]
. 1 2 4 MTOJITOTOBKA K
€ro CBOMCTBA.
NMPaKTUICCKUM
[IpumeHenne 3aHATUAM
maddepernmana B [7.3.5]
TIPUOINKSHHBIX
BBIYHCIICHUSAX
Tema 6.3
Huddepenunanst
BBICIIIHX TTOPSIIKOB. TOArOTOBKA K
Huddepennupopanue J[I;I;H;If]M
HKIIMH, 3aJaHHBIX e
by ’ 2 4 4 IMOJArOTOBKA K
mapaMeTPUICCKH.
NPaKTUYCCKUM
Teopema Depma. SAHSTHSIM
Teopems! Poms, [7.3.5]
Jlarpanxa, Koy, nux
MIPUMEHECHUE

HauMmenoBanme
HCIO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
00pa3oBaTeIbHBIX

oI
TCXHOJOTUHA

Peanuzanusa
B paMKax
IIpakTHyeckoi
TOATO0TOBKH
(Tpy10eMKOCTh

B 4acax)

Haumenor
pa3padora
DJIEKTPOE
KYpc:
(Tpynoems
B Yacax
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Ilnanupyemsle
KOHTPOJHpYyeMble)
pe3yabTaThl
OCBOEHMSI:
koa YK; OIIK;
K
U MHAUKATOPbI
JOCTHKEHUSI
KOMIIeTeH M

Buael yueonoi

padoThI
KonrakTHas Peanuzanus HaunmeHor
= HaumeHnoBanue
padora s 2 B paMKax pa3padora
E = HCIO0JIb3YeMBIX AKTHBHBIX U .
HaumeHnoBanue @ ° 2= Q IIpakTHyeckoli | JIeKTPOH
o |2 o 8 o|3 & §| BuxCPC HHTEPAKTUBHBIX
pa3aesoB, TeM S | 8 ¥ S|E > 4 TOATO0TOBKH KYPC:
= 25387850 00pa3oBaTeIbHbIX
S S AFHE R 12 (TpyaoemMKocTh | (Tpyaoemi
E s B EEI2EQ TeXHOJOTHii
§ 2 o ; ; g S B 4acax) B yacax
CRER-R-KR
=12
=R
Tema 6.4 ®opmyna
TeHﬂopa ¢ IOAroTOBKa K
OCTAaTOYHBIM YJICHOM JIEKITASIM
B (hopme Jlarpanxa. [7.3.11]
IIpencraBnenue 1 2 4 MOATOTOBKA K
HEKOTOPBIX (pyHKIMI MIPaKTHICCKHM
1o popmyre 3aHATHAM
Teinopa. [IpaBuio [7.35]
Jlonurans.
Tema 6.5 Ycnosus eLearning Server 4G SUOC HI'TY
MOHOTOHHOCTH https://edu.nntu.ru/subject/course/index/subject id/1120/course id/2055
byHKIMN.
OKcTpemMyM, MOATOTOBKA K
HEo0XoauMoe U JEKIUM
JIOCTaTOYHBIE [7.3.11]
yCIOBUSA 0,5 1 4 MO/ITOTOBKA K
CYLIECTBOBAHUSA MPaKTHICCKHM
JKCTpEMYyMa B TOUKE. SaHATHAM
Haubonsmme u [7.35]
HaMMEHbIINE
3Ha4eHUS PYHKINU
Ha OTpe3Ke.
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Buasbl yueoHoit
Ilnanupyemsle
padoThI
KOHTPOJHpYyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yabTaThl ® o HaumeHnoBanue
padora =B B paMKax pa3padora
OCBOCHHUS: E = HCIIOJIb3YeMbIX AKTHBHBIX U .
HaumeHnoBanue @ @ AF5g IIpakTHyeckoli | JIeKTPOH
kox YK; OIIK; o |3 ol = 2|e x5 BuxCPC HHTEPAKTHBHBIX ‘
pa3nesioB, TeM S |E g2 8[E > MOArOTOBKH Kypc:
oK FolE e Flr B A o0pa3oBaTebHbIX
= &2 g|E° E 12 (TpyAoeMKOCTL | (Tpyzoem:
H HHIAKATOPHI = |52 = =28 ) TEXHOJIOT Wit 13
¥ g e B EHIS o B 4acax) B yacax
JOCTHKEHHUSI 2 (o8 2 BE|=9
O |E = g-g < &
KOMIIeTeH M i = l% QA O =
Tema 6.6
BrinyknocTs u [OJrOTOBKA K
BOTHYTOCTb KPUBOH, JIeKIISIM
TOYKH meperuoa. [7.3.11]
ACHUMITOTHI KPUBOH. 0,5 1 4 HOJITOTOBKA K
O6]_ua;[ cxeMa TIPaKTUYECKUM
HCCIIeIOBAHHS SAHATHAM
¢GbyHKIHA 1 [7.35]
MOCTpOCHHE TpaduKa.
7 14 24
Hroro no 6 pazgeay
CamocTosiTe1bHaAsA
pa6ora no
0CBOEHUIO 5-6
pa3aesioB: 8
JOMAIITHSS
KOHTPOJIbHAs
pa6ora
Pa3gen 7. BekTopHasi yHKIUSA CKAJSIPHOT0 apryMEHTa, KOMILJIEKCHbIE YHucaa

20



Buael yueonoi

IInanupyembie
Py padoThI
KOHTPOJIHPYEMbIe
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yabTaThl = HaumeHoBaHnue
padora s 2 B paMKax pa3padora
OCBOEHHS: z E HCIIOJIb3YeMbIX AKTHBHBIX U I | 3
Q aAKTHYeCKOoi JIEKTPOH
ko1 YK; OIIK; Hamvenosarie o |% ol & 9|3 E{ § BuxCPC HHTCPAKTUBHBIX P i
s |2 %S HOArOTOBKH Kypc:
pa3nesioB, TeM = & IS
oK = laF g 7|sk 3 o0pa3oBaTebHbIX
S |8 4 F F|E & 12 (TpynoemMKocTh | (Tpymoem:
H HHIAKATOPHI = |52 = =2 £C TEXHOJIOT M
B Yacax B 4acax
JIOCTHIKEHUSI 2 28z =28 T )
O |E = g-g R
KOMIIeTeHI Ui = l% SE S O &
Tema 7.1. MTOJrOTOBKA K
KommekcHrle unciia JICKOMSAM
M JEeUCTBUS HaJ, [7.3.13]
OHK'2 HUMH IIOArOTOBKA K
’ 1 2 4 MIPaKTUYECKUM
HOIIK-2.1 TpUroHOMETpHICCKast P
3aHATHUAM
M TIOKa3aTeabHas [7.3.7]
(hOpMBI KOMITIIEKCHBIX
YHCell.
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Ilnanupyemsle
KOHTPOJHpYyeMble)
pe3yabTaThl
OCBOEHMSI:
koa YK; OIIK;
K
U MHAUKATOPbI
JOCTHKEHUSI
KOMIIeTeH M

HanmenoBanue
pa3nesioB, TeM

Buasbl yueoHoit

padoThI

KonrakTHas
padora

Jlekum, yac
JlabopaTopHble
padoThbl, Yac
IpakTnyeckune
3aHSTHS, YaC

CaMocTosiTeTbHAs
paboTa cTyieHTOB

(CPC), uac

Bupg CPC

HauMmenoBanme
HCIO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
00pa3oBaTeIbHBIX

oI
TCXHOJOTUHA

Peanuzanusa
B paMKax
IIpakTHyeckoi
TOATO0TOBKH
(Tpy10eMKOCTh

B 4acax)

Haumenor
pa3padora
DJIEKTPOE
KYpc:
(Tpynoems
B Yacax

Tema 7.2 .BektopHas
(GYHKIHS CKATISIPHOTO
apryMeHra.
T'ogorpad, mpenen,
HETPEPHIBHOCTh
BEKTOPHON (PYHKIUU
CKaJSIPHOTO
aprymenra. [IpaBmma
muddepeHnInpoBaHAS
BEKTOPHON (PYHKIUU
CKaJISIPHOTO
apryMeHra.
CkayisipHOE TIOJIE.
IIpumeps! ckansapHBIX
nosiel. Jlunuu u
MTOBEPXHOCTH YPOBHSA
CKaJISIPHOTO TTOJISL.
[IpousBoanas mo
HaIpaBJICHUIO.
I'paguent u ero
CBOWCTBA.

14

IMOATrOTOBKA K
JICKOUAM
[7.3.13]
IIOArOTOBKA K
NMPaKTUICCKUM
3aHATHUAM
[7.3.7]

eLearning Server 4G DUOC HI'TY
https://edu.nntu.ru/subject/course/index/subject id/1120/course id/2055

HTroro no 7 pazaeny

2 3

18

Paznen 8. (I)yHK[Il(lﬂ HECKOJbKHUX IMEPEMEHHBIX
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Buael yueonoi

Ilnanupyemsle paGoTEI
KOHTPOJIHpyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yJIbTaThl ® o HanmenoBanmue
padora =B B paMKax pa3padora
OCBOECHHSI: 2 = HCIO0JIb3YeMBIX AKTHBHBIX U .
HaumeHnoBanue @ ° 2= 9 IIpakTHyeckoli | JIeKTPOH
xox YK; OIIK; 9 |2 ol = v|ls &5 BuaCPC HHTEPAKTHBHBIX
pa3aesoB, TeM S |E g2 8[E > TOATO0TOBKH KYPC:
K FolE e Flr B A 00pa3oBaTeIbHbIX
= &2 g|E° E 12 (TpyAoeMKOCTL | (Tpyzoem:
1 MHANKATOPBI =S |§2 =2E|RECT TeXHOJIOT Hi
¥ g e B EHIS o B 4acax) B yacax
JAOCTUKEHUS £ |08 X El2¢e
O |E = g-g S
KOMIIETEH Uil = é SE S O =
Tema 8.1 [Tonstue HOJrOTOBKA K eLearning Server 4G DUOC HI'TY
GyHKIMU ABYX JICKIHSM https://edu.nntu.ru/subject/course/index/subject id/1120/course id/2055
HE3aBHCHUMBIX [7313]
TIEPEMECHHBIX TIOATOTOBKA K
IPaAKTUYCCKUM
Cnoco0bl 3a1anust P
(1) 06 3aHATHUAM
HKIA. O61acTh
Y 05 1 | 4 |[737]
omnpenencHus. JInann
ypoBHs. [Ipenen.
HenpepsIBHOCTS.
[onsarue QyHKIIH
HECKOJIbKUX
OIIK-2 IIEPEMECHHBIX.
HOIIK-2.1 Tema 8.2 YacTHble
TIPOU3BOJHEBIC
GbyHKIUN IBYX U
OoJiee MepeMeHHBIX. HOArOTOBKA K
YacrHble H;I;H;I;[M
TIPOU3BO/IHBIE [7.3.17]
M 0,5 2 4 MOATOTOBKA K
CJIO’KHOH 1 HESIBHO
o MPaKTUYCCKUM
3a7aHHOH (DYHKIUH. SAHSTHSIM
ITpousBoxaHbIe [7.3.7]
BBICIITUX MMOPAIKOB.
ITonHbIN 1 yacTHBIE
nudhepeHImanbl.
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Buael yueonoi

Ilnanupyemsle
py padoThI
KOHTPOJHpYyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yabTaThl ® o HaumeHnoBanue
padora =B B paMKax pa3padora
OCBOEHHUS: = E HCIIOJIb3YeMbIX AKTHBHBIX U .
HanmenoBanue @ ° 2 =5 9 IIpakTuyeckoii | DIeKTPOH
kox YK; OIIK; 9 |2 ol = v|ls &5 BuaCPC HHTEPAKTUBHBIX
pa3nesioB, TeM S |E g2 8[E > TOATOTOBKH Kypc:
oK FolE e Flr B A o0pa3oBaTebHbIX
N A 12 (TPYI0eMKOCTE | (TpymoeMmr
H HHIAKATOPHI = |52 = =28 ) TEXHOJIOT Wit
¥ g e B EHIS o B yacax) B yacax
TOCTUKEHUSI 2 (o8| % E|=E¢e
v (& = g-g S
KOMIIeTeHI Ui = l% SE S O &
Tema 8.3 DxcTpemym HOATOTOBKA K
(byHKIMU TBYX JIEKLUSM
TIEPEMEHHBIX. [7.3.13]
YcinoBHBIN 1 2 4 MOJIrOTOBKA K
9KCTpeMyM (YHKIMU MPaKTHYECKUM
JBYX TTEPEMEHHBIX SAHATHAM
[7.3.7]
IToaroroBka K
TEeCTHPOBAHUIO O 10
Teme
Hroro no 8 pazgeny | 2 5 22
HUTOI'O3A 1 CEMECTP 34 68 | 163

2 CEMECTP

OIIK-2
HOIIK-2.1

Pa3zpnen 1 MuTerpanbHoe ucunciieHne (GyHKINU OTHOHM ITepeMEeHHOH
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Ilnanupyemsle
KOHTPOJHpYyeMble)
pe3yabTaThl
OCBOEHMSI:
koa YK; OIIK;
K
U MHAUKATOPbI
JOCTHKEHUSI
KOMIIeTeH M

Buael yueonoi

padoThI
KonrakTHas Peanuzanus HaunmeHor
= HaumeHnoBanue
padora s 2 B paMKax pa3padora
= HCIO0JIb3YeMBIX AKTHBHBIX U .
HaumeHnoBanue @ ° 2= Q IIpakTHyeckoli | JIeKTPOH
o |2 o 8 o|3 & §| BuxCPC HHTEPaKTHBHBIX
pa3nesioB, TeM S |E g2 8[E > TOATO0TOBKH KYPC:
= 25387850 00pa3oBaTeIbHBIX
I .12 (TpynoeMKocTh | (Tpyaoem:
= |E8 EEIQEDT TEXHOJIOr i
g2 |22 g & g S B 4acax) B yacax
S \©
7] S & S s <
® o &S0 =
= = = o
Tema 1.1 MOATOTOBKA K
IlepBooOpa3Has, JICKIHSM
HEOIIPECIICHHBIN [7.3.12]
IIOATOTOBKA K
WHTErpaj v ero
o NMPaKTUICCKUM
cBoiictBa. Tabnuia
2 4 3 3aHATHAM
OCHOBHBIX (hOpMyTT [7.3.6]
HHTETPUPOBAHISL.
WuTerpupoBanue mo
4acTsAM H
MHOJACTAHOBKOM.
IIOAr0OTOBKA K
Tema 1.2 JTeKIISIM eLearning Server 4G DUOC HI'TY
Wrrer H oBAHIE [7.3.12] https://edu.nntu.ru/subject/course/index/subject id/1120/course_id/2055
PHp 2 2 3 MOJITOTOBKA K
paIMOHATBHBIX
o NPaKTUYICCKUM
Hp06eH 3aHATUAM
[7.3.6]
Tema 1.3 MO/ATOTOBKA K
WHrerpupoBanue JICKIHAM
IPOCTEHUIINX [7.3.12)
anredpanvdecKux MOATOTOBKA K
. 2 2 3 MPaKTHYECKUM
UpPPaLHOHAIBHOCTEH.
3aHATUAM
Wurerpupoanune [7.3.6]
1 epeHInanTbHOTo
O6uHOMA.
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Ilnanupyemsle
KOHTPOJIMpYyeMble)
pe3yJIbTaThl
OCBOECHHSI:
ko YK; OIIK;
K
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeH M

Buasbl yueoHoit

padoThl
KonrakTHasi
pabora § 2
=
HaumenoBanue ® A= <
) =3 &
0 |F o =B Qla =| Bug CPC
pasiesioB, TeM = 23 z¢s|8F7
AL ERAER s
= S FZE5=K
E |s 8| EEIQEC
5 &5 EE|SoY
2 (o8| % E|=E¢e
% © x| S E < ®
= é =1 é’- SO
Tema 1.4 MOATOTOBKA K
Wnrerpuposanue JICKIHSIM
BBIPAKEHHIA, [7.3.12]
COIler(amI/Ix IIOArOTOBKA K
IPaAKTUYCCKUM
TPUTOHOMETPHUYCCKHE P
3aHATUAM
¢GbyHKIHN. 5 ) 3 [7.3.6]
WuTerpupoBanme
HEKOTOPBIX
HppaIOHAIBHBIX
(GYHKIHH C TOMOIIBIO
TPUTOHOMETPHYECCKHIX
MO/ICTAHOBOK.

HaumeHnoBanue
HCIO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTebHbIX

oI
TEXHOJIOTHHA

Peanuzanusa
B paMKax
IIpakTHyeckoi
TOJATOTOBKH
(TpPyA0eMKOCTh

B 4acax)

HaunmeHor
pa3padora
DJIEKTPOE
KYpc:
(Tpyaoemi
B Yacax
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Ilnanupyemsle
KOHTPOJHpYyeMble)
pe3yabTaThl
OCBOEHMSI:
koa YK; OIIK;
K
U MHAUKATOPbI
JOCTHKEHUSI
KOMIIeTeH M

HanmenoBanue
pa3nesioB, TeM

Buael yueonoi
padoThI

KonrakTHas
padora

CaMocTosiTeTbHAs
paboTa cTyieHTOB

Jlekum, yac
JlabopaTopHble
padoThbl, Yac
IpakTnyeckune
3aHSTHS, YaC

(CPC), uac

Bupg CPC

HauMmenoBanme
HCIO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
00pa3oBaTeIbHBIX

oI
TCXHOJOTUHA

Peanuzanusa
B paMKax
IIpakTHyeckoi
TOATO0TOBKH
(Tpy10eMKOCTh

B 4acax)

Haumenor
pa3padora
DJIEKTPOE
KYpc:
(Tpynoems
B Yacax

Tema 1.5 3agaun,
MIPUBOJIALINE K
TTOHSATHIO
ONPEJICIICHHOTO
uHterpana. Ilonarue
ONPEIEIEHHOTO
HHTErpania u ero
CBOIICTBA.
OnpeneneHHbli
HHTErpai ¢
TIePEeMEHHBIM
BEPXHHUM IPEIETIOM.
®opmyna HeroTona-
JletiOnuna. Metoapl
BBIYUCIICHUS
ONPEIECIIEHHOTO
HHTErpana.

IIOArOTOBKA K
JICKOUAM
[7.3.12]
IIOArOTOBKA K
NMPaKTUICCKUM
3aHATHUAM
[7.3.6]

eLearning Server 4G DUOC HI'TY
https://edu.nntu.ru/subject/course/index/subject id/1120/course id/2055
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Buael yueonoi

Ilnanupyemsle
Py padoThI
KOHTPOJHpYyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yabTaThl ® o HanmenoBanmue
padora =B B paMKax pa3padora
OCBOEHHUS: E = HCIO0JIb3YeMBIX AKTHBHBIX U .
HaumeHnoBanue @ @ AF5g IIpakTHyeckoli | JIeKTPOH
kox YK; OIIK; o |3 ol = 2|e x5 BuxCPC HHTEPAKTHBHBIX ‘
pa3nesioB, TeM S |E g2 8[E > MOArOTOBKH Kypc:
oK FolE e Flr B A o0pa3oBaTebHbIX
= &2 g|E° E 12 (TpyAoeMKOCTL | (Tpyzoem:
1 MHANKATOPBI =S |§2 =2E|RECT TeXHOJIOT Hi
E ol E B[S eI B Yyacax) B Yacax
JOCTUKEHUSI 2 (o8| % E|=E¢e
0 & & g-g S =
KOMIIeTeHI Ui = l% SE S O &
Tema 1.6 MOATOTOBKA K
HecoOcTBeHHbIE JIEKIMAM
HHTErpajbl ¢ [7.3.12]
IIOATOTOBKA K
0CCKOHCUHBIMU -
enena o NMPaKTUICCKUM
I JIaMU U OT
pe 2 4 3 3aHATHAM
HEOTpaHMYCHHBIX [7.3.6]
¢yaxunit. [Ipr3Haku
CXOAUMOCTH
HECOOCTBEHHBIX
HHTETPAJOB.
Tema 1.7 MO/ATOTOBKA K
IIpunoxenus JICKIHAM
OIIPEETICHHOTO [7.3.12]
IIOATOTOBKA K
HHTerpaja K
2 4 3 MIPAKTUYECKUM
BBIYHCIICHHIO
o 3aHATUAM
IUTOIIAACH TUTOCKUX [7.3.6]
¢uryp, o0beMOB Tel,
JUTUH YT KPUBBIX.
HoaroroBka k
TeCTHPOBaHMIO 1o 1 6
pasnenay
Hroro no 1 pasneny | 14 28 30
OIIK-2 Paznen 2 [luddepeHnmnanbHbie ypaBHEHUS
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Buasbl yueoHoit
Ilnanupyemsle
padoThI
KOHTPOJIHpyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yJIbTaThl ® o HanmenoBanmue
padora =B B paMKax pa3padora
OCBOECHHSI: 2 = HCIO0JIb3YeMBIX AKTHBHBIX U .
HaumeHnoBanue @ ° 2= 9 IIpakTHyeckoli | JIeKTPOH
xox YK; OIIK; 9 |2 ol = v|ls &5 BuaCPC HHTEPAKTHBHBIX
pa3aesoB, TeM S | 8 ¥ S|E > 4 TOATO0TOBKH KYPC:
K Folar e Ty B 00pa3oBaTeIbHbIX
N A 12 (Tpya0eMKOCTh | (Tpymoemi
1 MHANKATOPBI =S |§2 =2E|RECT TeXHOJIOT Hi 13
S el E B[S oY B 4acax) B yacax
JTOCTHKEHUSI 2|28 2228
KOMIIeTeHIMii S EHESC =
HOIIK-2.1 Tema 2.1 HOArOTOBKA K eLear_nlng Server 4G 3I/IQC HFTY
Huddepenimansabie [ —— https://edu.nntu.ru/subject/course/index/subject id/1120/course id/2055
YpaBHEHUs NIEPBOTO [7.3.14]
nopsaka. 3amgada 1 2 2 MOATOTOBKA K
Kommu. YpaBuenus c HPAKTUYECKUM
Pa3IeTAIOIMIMHUCS SaHATHAM
NIepEeMEHHBIMH. [7.38]
Tema 2.2 MOJArOTOBKA K
Huddepennnansapie f S ——
YpaBHEHUA IICPBOTO [7314]
TopsIIKa: 2 4 2 MOJITOTOBKA K
OJIHOPOJTHOE, MPaKTHIECKIM
JTUHEHHOe, ypaBHEHHUE SaHATHAM
bepnynnu. [7.3.8]
TeMa 2'3 IIOATOTOBKA K
HuddepeHnuanbHbie J[T;I;LI;I;]M
ABHEHHsI BTOPOTO -
P p 2 2 2 MOJIrOTOBKA K
TopsiIKa,
TIPAKTUYECKUM
HOHyCKa}OH.U/Ie 3aHATUAM
MIOHIDKEHUE MOPSI/IKA. [7.3.8]
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Ilnanupyemsle
KOHTPOJIMpYyeMble)
pe3yJIbTaThl
OCBOECHHSI:
koa YK; OIIK;
K
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeH M

HaumeHnoBaHue
pas3jiesoB, TeM

Buasbl yueoHoit
padoThI

KonrakTHas
padora

CaMocTosiTeTbHAs
paboTa cTyieHTOB

Jlekum, yac
JlabopaTopHble
padoThbl, Yac
IpakTnyeckune
3aHSTHS, YaC

(CPC), uac

Bupg CPC

Tema 2.4 JIuneitnsie
OJTHOPOTHBIE

i depeHnnanbHbIe
ypaBHEHHS N-TO
TopsiJiKa ¢
MIOCTOSTHHBIMHU
KOd(ppHUIHCHTaMU.
CrpykTypa o01mero
peuienus. JIunelinele
HEOJHOPO/HBIE

i depeHnnanbHbIe
ypaBHEHHS C
MOCTOSTHHBIMH

k03 puLMEeHTAMH.
MeTtons moabopa
YaCTHOTO PEIICHHUS.

IIOArOTOBKA K
JICKOUAM
[7.3.14]
IIOArOTOBKA K
HpaKTI/I‘IECKI/IM
3aHATUAM
[7.3.8]

HaumeHnoBanue
HCIO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTebHbIX

oI
TEXHOJIOTHHA

Peanuzanusa
B paMKax
IIpakTHyeckoi
TOATO0TOBKH
(Tpy10eMKOCTh

B 4acax)

Haumenor
pa3padora
DJIEKTPOE
KYpc:
(Tpynoems
B Yacax
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Buael yueonoi

Ilnanupyemsle
py padoThI
KOHTPOJHpYyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yabTaThl ® o HaumeHnoBanue
padora =B B paMKax pa3padora
OCBOEHHUS: 2 = HCIIOJIb3YeMbIX AKTHBHBIX U .
HaunmenoBanue @ ° 2 =5 9 IIpakTHyeckoli | JIeKTPOH
kox YK; OIIK; 9 |2 ol = v|ls &5 BuaCPC HHTEPAKTUBHBIX ‘
pa3nesioB, TeM S |E g2 8[E > TOATO0TOBKH KYPC:
oK FolE e Flr B A o0pa3oBaTebHbIX
= &2 g|E° E 12 (TpyAoeMKOCTL | (Tpyzoem:
H HHIAKATOPHI = |52 = =28 ) TEXHOJIOT Wit
¥ g e B EHIS o B 4acax) B yacax
TOCTUKEHUSI 2 (o8| % E|=E¢e
O (& = g-g ® &
KOMIIeTeHI Ui = l% SE S O &
Tema 2.5 JIunelinsie
HEOJHOPOAHBIE
i depeHnnanbHbIe HOATOTOBKA K
YPaBHEHHMS N-TO H;I;Hf:M
MopsaKa ¢ [7.3.14]
2 4 2 MOJrOTOBKA K
MTOCTOSTHHBIMHU
NMPaKTUICCKUM
KOd(ppHUIHCHTaMU. SAHSTHSIM
Merton Bapuanyn [7.3.8]
TIPOU3BOIHHBIX
MTOCTOSTHHBIX.
IIOAr0OTOBKA K
Tema 2.6 Cuctemsl H;I;H:ISM
OOBIKHOBEHHBIX [7:3.14]
1 2 2 MO/ATOTOBKA K
n¢ dhepeHIaTBEHBIX
A q)q) p vu NPaKTUYICCKUM
ypaBHeHHH 3aHATUAM
[7.3.8]
Hroro no 3 pa3neay 10 20 12
KonTpoabnas
padora 1o
OCBOCHHIO 2 6
pa3nena:
OIIK-2 Pa3nen 3 KparHble HHTErpajibl
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Ilnanupyemsle
KOHTPOJHpYyeMble)
pe3yabTaThl
OCBOEHMSI:
koa YK; OIIK;
K
U MHAUKATOPbI
JOCTHKEHUSI
KOMIIeTeH M

HOIIK-2.1

HanmenoBanue
pa3nesioB, TeM

Buasbl yueoHoit

padoThI

KonrakTHas
padora

Jlekum, yac
JlabopaTopHble
padoThbl, Yac
IpakTnyeckune
3aHSTHS, YaC

CaMocTosiTeTbHAs
paboTa cTyieHTOB

(CPC), uac

Bupg CPC

HauMmenoBanme
HCIO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
00pa3oBaTeIbHBIX

oI
TCXHOJOTUHA

Peanuzanusa
B paMKax
IIpakTHyeckoi
TOATO0TOBKH
(Tpy10eMKOCTh

B 4acax)

Haumenor
pa3padora
DJIEKTPOE
KYpc:
(Tpynoems
B Yacax

Tema 3.1 3agaun,
MIPUBOJIALINE K
MOHSATHUSAM JBOMHOIO
U TPOMHOIO
HMHTETPAJIOB.
KparHsie (1BoitHOI 1
TPOHHOM) WHTETPAJIbI,
HX CBOMCTBA,
TEOPEMBI
CYILIECTBOBAHMUSI.
Brruucnenue
KpaTHBIX HHTETPAJIOB
MIOBTOPHBIM
WHTETPUPOBAHUEM B
JIEKapPTOBBIX
KOOpJUHATAX.
Brruucienune
JIBOMHBIX UHTErPajoB
B IOJIAPHBIX
KOOpJIUHATAaX.

IIOArOTOBKA K
JICKIIUSAM
[7.3.15]
IIOArOTOBKA K
HpaKTI/I‘ISCKI/IM
3aHATUAM
[7.3.9]

eLearning Server 4G DUOC HI'TY
https://edu.nntu.ru/subject/course/index/subject id/1120/course id/2055
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Buael yueonoi

Ilnanupyemsle paGoTEI
KOHTPOJIHpyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yJIbTaThl ® o HanmenoBanmue
padora =B B paMKax pa3padora
OCBOECHHSI: 2 = HCIO0JIb3YeMBIX AKTHBHBIX U .
HaumeHnoBanue @ @ AF5g IIpakTHyeckoli | JIeKTPOH
kox YK; OIIK; o |3 ol = 2|e x5 BuxCPC HHTEPAKTHBHBIX ‘
pa3aesoB, TeM S | 8 ¥ S|E > 4 TOATO0TOBKH KYPC:
K FolE e Flr B A 00pa3oBaTeIbHbIX
= &2 g|E° E 12 (TpyAoeMKOCTL | (Tpyzoem:
1 MHANKATOPBI =S |§2 =2E|RECT TeXHOJIOT Hi
¥ g e B EHIS o B 4acax) B yacax
JAOCTUKEHUS £ |08 X El2¢e
O (& = g-g ® &
KOMIIeTeH M i = l% QA O =
Tema 3.2
Brruncnenue HOATOTOBKA K
TPOMHBIX UHTETPAJIOB H;I;Hng
B IMJIMHIPHYECKUX, [7.3.15]
2 4 6 MO/ATOTOBKA K
cheprudyeckux
NMPaKTUICCKUM
KOOpJHHATaX. SAHSITHSM
[Ipunoxenus [7.3.9]
KpaTHBIX HHTETPAJIOB.
Hroro no 3 pazgeny 4 8 12
OIIK-2 Pa3zpnen 4 Yucnossie 1 GyHKIHOHAIBHBIE PSIIBI.
HOIIK-2.1

Tema 4.1 Yucnossie
psansl. CXoauMocCTh U
cymma psija.
Heo0Oxonnmoe
YCIIOBHE CXOIUMOCTH.
JleicTBHS HaL
panamu. Psnel ¢
MOJIOKUTEIBLHBIMU
wieHamu. [Ipu3Haku
CXOJIMMOCTH.
[Tpu3nak JleiGHMIA.

3 6

6

IIOArOTOBKA K
JICKIUAM
[7.3.15]
IIOArOTOBKA K
HpaKTI/I‘ISCKI/IM
3aHATUAM
[7.3.9]

elLearning Server 4G DUOC HI'TY
https://edu.nntu.ru/subject/course/index/subject id/1120/course id/2055
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Buael yueonoi

Ilnanupyemsle padoThI
KOHTPOJHpYyeMble
p py ) KonrakTHas Peanuzanus HaunmeHor
pe3yabTaThl = HaumeHnoBanue
padora s 2 B paMKax pa3padora
OCBOEHHUS: z e HCIIOJIb3YeMbIX AKTHBHBIX U I | n
o1 VK: OIK: HaumenoBanue © - 2F g B — PaKTHYeCKOH JIEKTPOE
A YR 5 9 |2 o 5 2|le x5 BunCPC Y .
pa3nesioB, TeM S |E 8 £ S8l = TOATO0TOBKH KYPC:
oK FolE e Flr B A o0pa3oBaTebHbIX
g |2 4 2 98 :E 12 (TpyAoeMKOCThb | (TpyaoeMI
H HHIAKATOPHI = |52 = E|I2EC TEXHOJIOT Wit
JOCTHKEHHUSI 2 |28 2 &[28T B Jacax) B dacax
V |E =& g-g 8 <
KOMIIeTeHI Ui = l% SE S O &
Tema 4.2 3 6 6 HOITOTOBKA K
OyHKIMOHAIBHBIE JICKIHAM
psabl. CBoiicTBa [7.3.19]
paBHOMepHO IIOArOTOBKA K
NMPaKTUICCKUM
CXOSIIUXCS PAIOB.
6 3aHATUAM
O0nacTe CXOMUMOCTH [7.3.9]
CTETIEHHOTO pAJa.
Psn Teitnopa..
IloaroroBka K 7
TECTHPOBAHUIO
Hroro no 4 pasxeny 6 12 19
Jdomamnss 12
CcaMOCTOfITeJIbHAS
pa6ora 3-4
pa3neiioB:
HUTOI'O 3A 2 CEMECTP 34 68 | 91
HUTOTI'O no gucuunjinxe 68 136 | 254
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6. TEKYIIIU KOHTPO.JIb YCIIEBAEMOCTH "
HPOMEXYTOUYHAA ATTECTALMA 110 UTOI'AM
OCBOEHMUA JNCIUITJINHDBI

Texymuii KOHTPOJIb OCYIIECTBIIETCS IO BCEM BUJIaM y4eOHOTr0 Ipolecca: YCTHOe
cobeceloBaHUE 110 TEMaM JICKIIMOHHBIX 3aHSATUH, TECTUPOBAHUE, PEIICHUE MPAKTHUYECKUX 3a/1a4,
KOHTPOJIbHBIE PaOOTHI.

6.1. TunoBbie KOHTPOJIbHBIE 32JAHUSA WIHA HHbIE MATEPHAJIbI, HEO0OX0AUMBbIE
JJIS OLl€HKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA AeATEJIbHOCTH
NHnuBuyanbHBIE 33J1aHUS, TECTBI, BOIPOCHI IS TEKYIIETO KOHTPOJISA 3HAHUN 00yJaronuxcs

cdopmuposansl B eLearning Server 4G DUOC HI'TVY u Haxoasrcs B ¢cBOGOIHOM AOCTYIIE.
https://edu.nntu.ru/lesson/list/index/subject id/1120

[lepeueHp BOIPOCOB, BBHIHOCHMBIX Ha IPOMEKYTOUHYIO aTTecTaluio, chopMupoBaH B elearning
Server 4G DMOC HI'TY u HaxoasaTcs B CBOOOTHOM JOCTYTIE.

https://edu.nntu.ru/lesson/list/index/subject id/1120
6.2. Onucanmne noka3zartesieil 1 KpUTepUeB KOHTPOJIS yCII€eBAE€MOCTH,
ONMHMCAHME KA OLeHUBAHUS

Jlnisi OLIEHKY 3HAHWH, YMEHUH, HABBIKOB U (DOPMUPOBAHMS KOMIETCHIIUH 10 JUCIUILTAHE
JUISL TEKYIIETO KOHTPOJS B ceMecTpe (mepBasi M BTOpas KOHTPOJIbHAS HEACNs) W OICHKHU
BBITIOJIHCHHUS KOHTPOJBHBIX PA0OT TNpPHUMEHSETCS OaJUIbHO-PeHTHHIOBAasH/TPAIUMIMOHHAS
CHUCTeMa KOHTPOJII W OIEHKH YCIEBAaeMOCTH CTYICHTOB. Ha ycMoTpeHme mperogaBarens
NPOMEKYTOYHAs aTTECTAllMs MOXKET OBbITh NMPOBEJICHA HA OCHOBAHWM PEUTHHIA CTYJICHTa B
COOTBETCTBHUH C Ta0I.5.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OyeHUBAHUA

HIkana
JK3aMeH 3aver
OIleHNBAHNS
41-50 OtnnyHO
31-40 Xoporro 3auTeHo
21-30 Y 10BAETBOPUTETHEHO
0-20 HeynosnersopurensHo He 3aureno

[IpomexxyTOUHBIH KOHTPOJIb OCYIIECTBISIETCA C HCIOJIb30BAHMEM TPATUIIMOHHON CHCTEMBI B
ycTHO-iMCbMeHHON ¢opme. [Ipu mpomexyTodyHOM KOHTposie (9PK3aMeH) YCIeBaeMOCTh
CTYJICHTOB  OIIEHHMBACTCS IO  YETHIPEXOaUIbHOM  CHCTEME:  «OTIUYHO»,  «XOPOIIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBIETBOpUTENbHO». [lpu mpoBeneHHM 3ayeTa BBICTABISAETCS
OLICHKA «3a4YeT» WIH «HE3a4eT».
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Tabnauya 6 —Kpumepuu ouenusanusn pezyibmama 00yueHus no OUCYUNIUHE U WKAIA OYCHUBAHUSA

Kpurepun oneHuBanus pe3yibTaToB 00y4eHHs

OrneHka OrneHka OrneHka OrneHka
Koa u Kox u HauMeHOBaHME | «HEYIOBJIETBOPUTEIBLHO» | «YI0BJIETBOPHTEIHLHO» «xopomoy / «OTJIMIHOY /
HAMMEHOBaHME | MHIUKATOPA JOCTUKEHH] / «HE 3a4TEHOY / «3a4TEHO» «3aYTEHO» «3a4TEHO»
KOMIIeTEeHI[HH KOMIIeTeHI[HH 0-59% 60-74% 75-89% 90-100%
OT Mmax peUTUHTOBOI OT Mmax peUTUHTOBOI OT Mmax peUTUHTOBOM OT Mmax peUTUHTOBOI
OLICHKH KOHTPOJIA OLICHKHA KOHTPOJIA OLICHKHA KOHTPOJIA OLICHKH KOHTPOJIA
OIIK-2. Criocoben HOIIK-2.1. Ucnons3yeT He Bnaneer TeopeTnueckum IToBepXHOCTHO BiIaieeT XopoIo BiaaeeT YBepeHHO BianeeT
HUCIIOJIB30BAaTh MATEMATHYCCKHUC MCTOObI AJIA MaTepuaIoM 1o JUCHUIIIIUHE, TCOPCTUICCKHUM MaTEpUaIOM TCOPECTUICCKUM TCOPETUYCCKUM
MaAaTCMaTUYCCKHUC, peuicHu 3aga4 HE YMECT I10JIb30BaThCA 10 JUCHHMIIIMHEC, HC MartepuaaioM 1o MaTepualioB; YMECT
¢dusndeckue, npogeCCUOHATBHOM CIIPABOYHOM JTUTEPATYPOii; HE CIOCOOCH YBEPEHHO JTUCIHUIUIAHE, HO B CBOOOTHO TOJIB30BATHCS
(GU3HKO-XUMHUUECKHE, | IeATEIBHOCTH Croco0€eH MPUMEHSTH METOIbI TOJTE30BATHCS CIIPABOYHOMN OTJIENBHBIX pa3zienax CIIPaBOYHOM JIUTEPATYPOI;
XAMHYIECKHE METOIBI MaTeMaTHIECKOTO aHaIH3a U JIMTEPATypOi; He B IMOJHOM | JIOMYCKaeT HETOUHOCTH; CII0CcO0€EH MPUMEHSTH
IUTSL PEIIECHNS 3a71a MOJIETTMPOBAHUS B o0BeMe CrocobeH yMeeT MOTb30BaThCs METOIbI MATEMATHYECKOTO
npo(heCcCHOHATBHOM npo(hecCHOHATBHOM TIPUMEHSTH METOIbI CIIPaBOYHOM aHaJIN3a U MOJICIINPOBAHUS B
JeSTETbHOCTH. JIeATENLHOCTH, HE YMEET JIeNlaTh | MaTeMaTHUeCKOTo aHau3a M | JINTEPATypoif; crmocobeH | mpodecCHOHATBHOM
0000IIIEHNUS!, BBIBOJIBI, YTO MOJIETTMPOBAHUS B MPUMEHSTH METOIbI JeSATETBHOCTH U CIENAaTh
NPENSTCTBYET YCBOCHUIO npodeCCHOHATBHOM MaTeMaTU4IECKOro BBIBO/IbI
HOCTIEAYIOLIETO JIEATENHLHOCTH, aHanmM3a u
Marepuaja JOITYCKarTCA OTACIBHBIC MOJCIIMPOBAHUS B
CYIIECTBEHHBIE OIINOKH, npodeccuoHabHOM
HCTIPABJICHHBIC C IIOMOIIBIO JACATCIBHOCTHU, HO
MpernoIaBaTess 3aTPYAHAETCS CIEIaTh
BBIBOJIBI
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Ouenka Kpurepun onenuBanus
OIICHKY «OTJIUYHO» 3aCITYKUBAET CTYJICHT, OCBOMBIINI 3HAHUS,
YMEHUSI, KOMIIETCHIIUU U TEOPETUYECKUN MaTepuain 6e3 mpoOesios;
BBITTOJIHUBIINIA BCE 3a/1aHUS, IPETYCMOTPEHHBIE yUEOHBIM TIAHOM
Ha BBICOKOM Ka4YECTBEHHOM YPOBHE; MPAKTHUECKUE HABBIKH
poheCCHOHATTLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN
c(hOpMHUPOBAHBI.
OLIEHKY «XOPOILI0» 3aCTYXHBAET CTYJCHT, IPAKTHYECKH
Cpennuii ypoBeHb «4» | MOJHOCTHIO OCBOUBIIHI 3HAHUS, YMEHHSI, KOMIICTCHIIMH U

(xoporo) TEOPETUYECKHUI MaTepHall, yaeOHbIC 3a/IJaHHs HE OLIEHEHBI
MaKCUMAaJIbHBIM YHCJIOM OAJIJIOB, B OCHOBHOM C(hOpMHUPOBAI
MPAKTUYECKHE HABBIKH.
OLICHKY «y/J0BJIETBOPUTEIHLHO» 3aCITY)KHBACT CTY/ICHT, YAaCTUIHO
[ToporoBblif ypoBeHb | ¢ mpoOesiaMu OCBOUBIIHM 3HAHUS, YMEHHUSI, KOMIICTCHIIUU H

«3» TEOPETUYECCKUI MaTepHajl, MHOTHE YyU4eOHbIE 3aJaHust TH00 He

(YIOBIETBOPUTENHHO) | BBIIOJHWI, TMO0 OHU OLIEHEHBI YUCIIOM 0asIoB OJIU3KUM K
MUHUMaJIbHOMY, HEKOTOPBIC TIPAKTUYECKUE HABBIKU HE
c(OpPMHPOBAHEI.
OLICHKY «HEY/IOBJICTBOPUTEILHO» 3aCly)XKHBAeT CTYACHT, HE
OCBOMBIIMN 3HaHUS, YMCHHS, KOMIETCHIIUM M TEOPETUYCCKUI
MaTepualsl, ydeOHbIC 3aJaHHs HE BBINOJHWI, PAKTUYCCKHUE
HaBBIKH HE ChOPMUPOBAHBI.

Beicoxumnii ypoBeHb «5»
(oTIIMYHO)

MuHuManbHbIN
YPOBEHB «2»
(HEey1OBJIETBOPHUTEIIBLHO)

7. YYEBHO-METOJMYECKOE OBECIIEYEHUE
JTUCHUATIIAHBI

7.1.YueOHast iuTeparypa, nedaTHbie u3ianuss 0u01MoTevyHoro gponga

bubnuoreunsiii GoHA YKOMIUIEKTOBaH I€YaTHBIMU H3JaHHSIMH U3 pacuera He Menee 0,25
HK3EMITISIpa KaXJI0T0 M3 M3JaHHM, YKa3aHHBIX HIDKE HAa KaXJI0ro OO0ydaromierocss U3 4uciia JIHIl,
OJIHOBPEMEHHO OCBAaMBAIOIIINUX COOTBETCTBYIOUIYIO TUCIUIUIMHY (MOAYIH).

7.1.1 IIuckyno H.C. [IuddepenunansHoe u unterpaibHoe ucuuciaenue. T.1 M.: MHrerpan-
ITpecc, 2007

7.1.2 IIuckyno H.C. [uddepenunansHoe u unTerpaibHoe ucuuciaenue. T.2 M.: MHrerpan-
ITpecc, 2006

7.1.3 Hlunaues B.C. Beicmas wmaremaTtuka. ba3oBblii kypc: yueOHOoe mocobue Juis
OakanaBpos/mox pea. A.H. Tuxonora. M.: - [Ipocnexr, 2002. -600c.

7.2. CupaBouHO-0u0HOrpaduyeckas Jureparypa

7.2.1 Tlucemennsiii JI.T. Koncnekrt nekmuii o Beiciiedi matematuke / JI.T. ITuceMeHHbIit. M:
Atipuc-tipecc, 2011. — 604 c.

7.2.2 Knerenuk JI.B. COopHuK 3afau Mo aHaIUTUYecKoW reomerpuu: yuebd.mocodbue/ JI.B.
Knerenuk.- CIIO.: ITpodeccus, 2006.-240c.

7.2.3 Hdemupouu b.II. 3agaunm u ynpa)kHeHHs IO MaTeMaTUYECKOMY aHAJIU3y /I BTY30B:
yue0.1moco0. Il CTYyJeHTOB BbICII.TexH.yue0.3aBeaenuit/I.C. bapanenkoB u np.; mox pen. b.I1
Hemunosuua. - M.: ACT: Actpens, 2007. -495c.

7.2.4. Nanuxo ILE., IlonoB A.I'., KoxeBuukosa T.f. Beicmias maremMaTuka B yNpaXHEHUAX U
3agavax . Y.1 M.: Onukc 21 Bex; Mup u obpazosanue, 2012
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7.2.5. Jlaako ILE., ITonos A.I'., KoxeBuukoBa T.f. Bricuias mMaremMaTtvka B YIpPaKHEHUAX H
3amavax . Y.2 M.: Onukc 21 Bek; Mup u o6pazosanue, 2009

7.2.6 AntoHOB, B.W. DnemenTapHas MmaTeMaTHKa JJIsl IEPBOKYPCHHUKA: yaeOHOE TTOcOOue IS
By30B / B. UI. Autonos, ®. 1. Konenesuu. - CII6.: Jlans, 2013. - 101 c.

7.2.7 bponmreiin, U.H. CipaBouHMK 110 MaTeMaTUKE JJIsl THKEHEPOB U y4alIuXcsl BY30B :
YuebHoe nocobue i By3oB / U.H. bponmreiin, K.A. Cemengses. - CI16.: Jlans, 2010. - 608 c.
7.2.8 Iertspepa, O. M. MaremMaTrka B IpuMepax U 3ajiadax [ DIEKTPOHHBIN pecypc]: yueo.
nocobue / O.M. Jlertspena, JI.H. XKyp6enxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuesa. —
M. : UHOPA-M, 2017. — 372 ¢.// ZNANIUM.COM : 31eKTpOHHO-OMOIMOTEYHAsI CUCTEMA. —
Pexxum moctyma: http:// www.znanium.com/catalog.php.

7.3. Meroauvyeckue yKa3aHusl, pPEKOMEHIAIUU U IPYIrUe MaTepHaJIbl K
3aHATUAM
Memoouueckue ykazanus, pazpadomanHsle NPenooasameamu:

7.3.1. Meronuueckue peKOMEHANN K IPAKTUYECKUM 3aHATHSIM 110 TEME DJIEMEHTBI
nuneinoi anredper. CJ1O e-learning SUOC HI'TY Pexum noctyma
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2805

7.3.2. Meronuyeckre peKOMEHIAINY K TPAKTUYECKUM 3aHATHSIM 110 TeMe DIeMEHTHI
BekTopHO# anredper. CZO e-learning DMOC HI'TY Pexum nocryma
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/288

7.3.3. Meronuueckue peKOMEHIAlUY K IPAKTUUECKUM 3aHATHSIM 10 TeMe AHAJIMTUYECKAs

reometpusi. CJIO e-learning SUOC HI'TY Pexkum noctyna
https://edu.nntu.ru/subject/course/index/subject id/1117/course id/2894

https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2888
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2895
7.3.4. MeTO,I[I/I‘leCKI/Ie PCKOMCHAAUHN K ITPAKTHYCCKHUM 3aHATUAM I10 TCMC Hpez[enbl u

HenpepbiBHOCTh. CJ1O e-learning SUOC HI'TY Pexxum noctyma
https://edu.nntu.ru/subject/course/index/subject id/1120/course_id/2055
7.3.5. MeTtomyeckrue peKOMEHIalliU K MPaKTUYeCKuM 3aHsaTusM o teme [IpousBoansie. CJ1O e-
learning SUOC HI'TY Pexum moctyna
https://edu.nntu.ru/subject/course/index/subject id/1120/course id/2055

7.3.6. MeTO,[[I/ILIeCKI/Ie PCKOMCHAAIINHN K IPAKTUYICCKUM 3aHATHUAM 11O TEMC I/IHTCFpI/IpOBaHI/Ie
¢Gynxuun onHoi nepemenHoit. CJ1O e-learning DMOC HI'TY Pexum noctyna
https://edu.nntu.ru/subject/course/index/subject _id/1120/course_id/2055

737 MGTO,Z[I/ILIGCKI/IG PCKOMCHIAAIINHN K NPAKTUYICCKUM 3aHATUAM I10 TEMEC cI)yHKI_II/II/I
Heckonbkux nepemenHbix. CJ1O e-learning DMOC HI'TY Pexwum pocrymna
https://edu.nntu.ru/subject/course/index/subject _id/1120/course_id/2055

7.3.8. MeToauueckue peKOMEHAANN K TPAKTUYECKUM 3aHATHSIM 10 TeEME
Hubdepennmnanbubie ypasaenus. CJ10 e-learning DUOC HI'TY Pexum nocryna
https://edu.nntu.ru/subject/course/index/subject id/1120/course_id/2055
7.3.9. Meroauueckie peKOMeHIaIuu K npakTruueckum 3ausatusM Psapr. CJ1O e-learning DMOC

HI'TY Pexum nocryna
https://edu.nntu.ru/subject/course/index/subject id/1120/course_id/2055

7.3. 10. Jlextuu mo teme Ipeaensr. CJ1O e-learning DUOC HI'TY Pexum goctymna
https://edu.nntu.ru/subject/course/index/subject id/1120/course_id/2055
7.3.11. Jlexuuu mo teme IIpoussoanas. C1O e-learning SUOC HI'TY Pexum pocrymna
https://edu.nntu.ru/subject/course/index/subject _id/1120/course_id/2055
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7.3.12. Jlexuuu o Teme MHTErpanibHOE McuncaeHue GyHKITUN OJTHOM MMepEeMEHHOM.
Heomnpenenennsiit uarerpan C1O e-learning DMMOC HI'TY Pexum nocryma
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055

7.3.13 Jlexumu no Teme MHTErpanbHoe ucuncienue (pyHKIuu OJHOM epeMeHHO.
Omnpenenennsiit uaterpan CJ1O e-learning DMOC HI'TY Pexwum pocrymna
https://edu.nntu.ru/subject/course/index/subject _id/1120/course_id/2055
7.3.14. Jlekuuu no teme Oynkiuu Heckoabkux nepemennsix. CJO e-learning DM1OC HI'TY
Pexxum pgocrymna
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
7.3.15. Jlekuuu mo teme Auddepennuansusie ypasuerus. CJ10 e-learning SUOC HI'TY Pexum
JoCTyTa
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055

7.3.16. Jlekuuu mo teme Psaasr. CJ1O e-learning DMUOC HI'TY Pexkum mocryma

https://edu.nntu.ru/subject/course/index/subject id/1120/course id/2055

Memoouueckue ykazanus, pazpadomannvie HI'TY

7.4.1. Meroanueckue peKOMEHIAINH 110 OpraHu3aliui ayquTOpHON paboThl. [IpuHaTe YueOHo-

MeroanueckuM coetoM HI'TY um. P.E. Anekceesa, mpotokon Ne 2 ot 22 anpens 2013 r.

DIIeKTPOHHBIN azipec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.

Jara obpamenus 23.09.2015.

7.4.2 Meroauueckue peKOMEHJaluu 10 OpraHU3ally U IJIAHUPOBAHUIO CAMOCTOSTEIbHOU
paboTsl cTyaeHToB no aucuurinHe. [Ipunsarer YueOno-meroanueckum coetom HI'TY um. P.E.
Aunekceena, IIPOTOKOJI Ne 2 oT 22 arpens 2013 T. DNEeKTPOHHBIN
azapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

7.4.3 Yuebnoe nocodue «lIpoBenenue 3aHATHI ¢ TPUMEHEHHEM HHTEPAKTUBHBIX (HOPM U

MeTofioB  oOydenus», Epmakoa T.M., MWeamkun E.I'., 2013 r. DnexTpoHHBIH
anpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

8. IHOOPMAIIMOHHOE OBECHHEYEHHUE JUCIUAII/INHBI

YueOHbIi MpoIIecC MO TUCIUTIITHHE o0ecrieueH He0OXOAMMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO U
CBOOOJTHO PACIPOCTPAHIEMOr0 MPOrPaMMHOI0 00€CTIeYeHNsI, B TOM YHCIIE OTEUECTBEHHOTO
IIPOM3BOJICTBA (COCTAB M0 AUCLUHUIUIMHE onpesesieH B HacTosuei PI1J] u nopiexxut oGHOBIIEHUIO
pU HEOOXOIUMOCTH).

8.1. Ilepeyennb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«HTEpHET», HEOOXOAUMBIX /IJISI 0CBOEHMSI TUCHUIJIMHBI (MOIYJIs1)

[epeveHb MPOrpaMMHBIX ITPOIYKTOB, HCTIOIB3YEMbIX MTPU MPOBEICHUH PA3INYHBIX BHIOB
3aHSTUI 0 TUCHUIUIAHE (OTKPBITHIN TOCTYII):
1. ®denepanbHbiii moprai. Poccuiickoe odpazoBanue. http://www.edu.ru/
2. Poccutickuii o0mmeo0pa3oBarensHblil mopTai. http://www.school.edu.ru/
3. Alleng.ru O6pa3oBarenbHbIe pecypchl MHTepHETa - MaTemarnka
http://alleng.org/edu/math9.htm

8.2. Ilepevyenb MpoOrpaMMHOro odecrnedyeHusi 1 HHGOPMAUMOHHBIX CIIPABOYHBIX
CUCTEM
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http://alleng.org/edu/math9.htm

Taoauya 7 - Ilepeuenv 3neKmpoHHbIX OUOIUOMEYHBIX CUCEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymectBiasiercst ocryn k I9bC

1 KoHCynbTaHT cTyeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 HOpaiit https://urait.ru/

Taoauya 8 - Ilepeuenv npocpammmnozo obecneyenus

IIporpammHoe obecnevyenune, MCNOJIb3yeMoe B
YHHBEPCHUTETE HA JIOTOBOPHOIl OCHOBE

IIporpammHoe o0ecnieuenne
CcBO0OOTHOT0 PACIPOCTPAHEHUS

Microsoft Windows XP, Prof, S/P3 (moanmucka DreamSpark
Premium, moroBop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, nmoammcka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

B tabmmmie 9 ykazaH mnepedeHb MpoPecCHOHANBHBIX 0a3 JaHHBIX U HH(OPMAITMOHHBIX
CIPaBOYHBIX CUCTEM, K KOTOPhIM oOecrieueH nocTyI (YAaJeHHbIH qocTyI). JlaHHbIH epeYeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimMu OI'OC BO.

B manHOM pasjene MoryT ObITh IPUBEICHBI PECYPCHI (CCHUIKH HA CAlThI), HA KOTOPBIX MOXHO
HAWTH MOJIC3HYIO VIS Kypca UH(POPMAIIHIO, B T.4. CTATUCTUYCCKUE WIH CIIPABOYHBIC TAHHBIC,
y4eOHbIe MaTepUalIbl, OHJIAWH KYPCHI U T.]1.

CRPABOUYHbBLX CUCmem

Tabnuuya 9 - llepeuens cospemennvix npogheccuonHanbHbvIX 6a3 OAHHBLIX U UHPOPMAUUOHHBIX

Ne | HammenoBanue npodgeccuoHaIbHOM 0a3bl TaHHBIX, Hoctyn k pecypcey (yaajaeHHbI
HH(pOPMALMOHHO-CIIPABOYHOH CHCTEMBbI AOCTYII ¢ YKa3aHHEM
CCBHLUIKH/A0CTYI U3 JIOKAJIbHOM CeTH
YHHBEPCHTETA)
1 2 3
1 baza JTAHHBIX CTaHJIapTOB u periaMeHTOB https://www.qgost.ru/portal/gost
POCCTAHIAPT //home/standarts
2 | DnexTpoHHas 6a3a u30paHHBIX cTareil o duaocopuun http://www.philosophy.ru/
3 Enunblil apXuB 3KOHOMHYECKUX M COLIMOJIOTMYECKHX http://sophist.hse.ru/data_access.shtml
JTAHHBIX
4 ba3pl ganHpix HanpmoHanbHOro coBeTa Mo OLEHOYHOM hitp://wwWw.neva.ru
NeSTeTbHOCTH
5 | CopaBounas npaBoBas cuctema «Koncymnprantllnocy» JIOCTYTI U3 JIOKAJIbHOW CeTH
6 | MadopmaimonHo-cpaBouHas cuctema «TexkcmepT» JIOCTYII U3 JIOKAJIbHOM CETH

9. OBPA3OBATEJILHBIE PECYPCHI JUISI UHBAJINIOB U
JIVIL C OB3

B 1a6:1.10 yka3zan nepeueHb 00pa3oBaTeIbHBIX PECYPCOB, UMEIOIIUX (POPMBI, aIalITUPOBAHHBIE K
OTpaHUYCHHAM HUX 3J0POBbA, a TAKKE CBECACHHUA O HAIMYUHU CIICHUATIbHBIX TCXHUYCCKUX CPEACTB
00y4eHHUs KOJUIEKTUBHOTO U MHJIMBUIyaJTbHOTO MONb30BaHus. MHdopmaius o crienuaibHO
000pyTI0BaHHBIX YUeOHBIX KaOMHETaxX pa3MelieHa B mojpaseie «JloctymHas cpegay
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crienManu3upoBanHoro pasnena caiita HI'TY «CBexnenust 06 o6pa3zoBaTenbHOI OpraHu3aiim»
https://www.nntu.ru/sveden/accenv/

Taoauya 10 - Obpazoeamenvhule pecypcovl 013 uH8anU008 u auy ¢ OB3

Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,
Ne NMPUCTOCOOJIEHHBIX IS HCIOJIb30BAHUS
uaBaaugamMu u gunamu ¢ OB3

CaeleHNs 0 HAJTUYUM CHIEIHAIBHBIX
TeXHHYECKHUX CPeACTB 00yyeHHs
KOJUIEKTUBHOT0 ¥ HHIMBH/YaJIbHOI0

MMOJIb30BaHUA

1 OBbC «KOHCYJIBTaHT CTYJEHTa»

03BYYKa KHHT M yBeJIM4eHue mpudra

9BC «Jlaup»

CHeralbHOE MOOMIIBHOE MPUIIOKEHHE -
CHUHTE3ATOP PEYU, KOTOPBIN

2
BOCITPOM3BOJIUT TEKCThI KHUT ¥ MCHIO
HaBUTAILIUHA
3 ObC «tOpaiit» BEPCUS TSI CIIA00BUISTITUX

10. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE,
HEOBXOJINUMOE JJIAA OCYIECTBJIEHUA
OBPA3OBATEJIBHOI'O IPOIECCA 11O JUCIHUIIJIMHE

Y4eOHble ayIUTOPUH AJIS

IMPpOBCACHUA

3aHATHM 11O JUCHHUITIIMHE, OCHAIICHBI 060py,I[OBaHI/ICM

U TEXHUYECKUMU CPEACTBAMU OOYUYECHHS, COCTaB KOTOPBIX OMpPEIETICH B JaHHOM pa3Jielie.
Taonuya 11 - Ocnawgennocmos ayoumopuii u NOMeuw,eHull 0Jis1 RPOBEOCHUA YUEOHbIX 3AHAMUIL
U CamocmoamenvHoi padomul cmyO0eHmoe no OUCYUnIUHe

HaumenoBanue
ayJAUTOPHUIl U
MOMeIleHu i 119

OcHaleHHOCTh Ay IMTOPHI

ITepeyeHb JUIEH3UOHHOTO
NMPOrpaMMHOro odecreveHusl.

Ne NMpoOBeAeHUus M NOMEINEHUH 1151
. . PekBU3MTHI MOATBEPKIAKIIETO
y'leﬁHLIX 3aHATHHU U CaMOCTOATEC/IBHOU paﬁOTbI
. JTOKyMEHTAa
CaMOCTOATCIBbHOU
padoThI
6421 1. MyabTUMeMIHHBIA IPOEKTOP 1. Windows7 32 bit koprioparuBHast ); VL

r. Huwxnuit Hosropon, yi.

6

MynbTumeauiiHas
ayauropus (I

1 MIPOBECHUS 3aHATHH
JIEKIIMOHHOTO U
CEeMHMHapCKOTO THIIA,
TPYIIOBBIX U

Kazanckoe mocce, 12xoprr.

PortableProjektorMPT840;

2. TIK ¢ BbIX07I0M Ha
PortableProjektorMPT840,
KOH(UTypaLusi KOTOpOro:

MB Asus Ha unrcere
Nvidia/AMDAthlonXIl CPU
2.8Ggz/ RAM 4 Ggh/SVGA
Graphics +Ge-FORCE Nvidia
GT210/HDD 250Ggb,, moruTop 19
IIOIMOB

WHIUBUAYAIbHBIX 3.Jlocka menoBasi; IKpaH
KOHCYJIbTallui, TEKYIIEro 4.ITaptel — 20mT.;
KOHTPOJISL U 5.Pabouee mecto — 30 yen
IIPOMEKYTOUYHOHN

aTTeCTAINN)

494877S2

2. Adobe Acrobat Reader DC-Russian;
3. Microsoft Office Professional Plus
2007 (munensus Ne 42470655);

4. Dr.Web Dr.Web (c/u B241-3JB7-
6EP7-BQB4 ot 18.05.2020)

11. METOANYECKHUE PEKOMEHJIAIIUU OBYYAIOLIIUMCAA
11O OCBOEHUMIO JUCHUITJIMHBI

10.1. O0mme MeToaMYECKHEe PEKOMEHAANNHN 1JIs1 00y4arOIIUXCS 110 OCBOCHUIO TUCHHUILINHBI,
oOpa3oBaTe/ibHbIE TEXHOJIOTUH
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JlucuumimHa peanu3yercsl MOCPEICTBOM TPOBEICHHUS KOHTAKTHOW pabOThl ¢ OOYYarOIIMMHUCS
(BKJIIOUAss TPOBENCHHME TEKYIIETO KOHTPOJS YCIEBAGMOCTH), CaMOCTOSITEIBHOM PabOTHI
00ydJaroumxcsi ¥ MpOMEXyTOYHOM aTTeCTalUH.

KonTaktHas pabora MokeT OBbITh ayAUTOPHOM, BHEAYAUTOPHOM, a TakKe IPOBOAUTHCA B
AIIEKTPOHHON HH(OpPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcurera (namee - OHOC). B
ciIy4yae MPOBEJCHUS YacTU KOHTAKTHOW pabotel mo aucuuminae B DMOC (B COOTBETCTBUU C
pacnrcaHueM YYeOHBIX 3aHSTHI), TPYAOEMKOCTh KOHTakTHOW padoTel B DMOC 3KBUBaICHTHA
ayIuTOpHOM paboTe.

[IpenogaBanvie AMCHUILIMHBI BENETCS C MPUMEHEHHEM CIEIYIOIIUX BHIOB 00pa30BaTEIbHBIX
TEXHOJIOTHI:

- BJICKTPOHHOE 0OyUeHHE;

- KOHTpOJIbHas paboTa;

- TECT;

- cobeceoBaHue.

[Tpu npenoaBaHuy AUCIUTUTMHBI HCTIOB3YIOTCS COBPEMEHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH,
MO3BOJIAIOIINE TOBBICUTh AKTUBHOCTD CTYJEHTOB IIPH OCBOCHHH MaTepHala Kypca
MPEIOCTABUTHh UM BO3MOXKHOCTH 3(PPEKTUBHO peaiM30BaTh Yachl CAMOCTOSITEIILHON paOOTHI.

Bech nekIMoHHBIN MaTepHall Kypca COMPOBOXKIACTCS KOMITBIOTEPHBIMU MIPE3CHTALIUSIMH, B
KOTOPBIX HATJISTHO MPEMOAHOCITCS MaTeprall pa3IndHbIX pa3aesioB Kypca U U4TO J1aeT
BO3MOXXHOCTh OOCYJTUTh MaTe€pHall CO CTyIEHTaMH BO BPEMS UTEHUS JICKIIHI, aKTUBUPOBATh UX
JESTEIIbHOCTH IPU OCBOSHUH MaTeprasia. Marepualibl JISKIUKA HaXOAATCS B CBOOOTHOM JTOCTYTIC B
eLearning Server 4G DMIOC HI'TY u MOryT ObITh MOJYYEHBI 10 YTCHHS JICKIUI U TPOPaOOTAHBI
CTYJICHTaMH B X0JI¢ CAMOCTOSTSIILHON paOOTHI.

Ha nexkumsix, mpakTHYECKUX 3aHATHIX PEATU3yIOTCSl HHTEPAKTUBHBIE TEXHOJIOTUH,
MPUBETCTBYIOTCSI BOIIPOCHI U OOCYKICHWS, UCITOJIB3YETCs JIMYHOCTHO-OPUEHTHPOBAHHBIN TIOIXOI,
TEXHOJIOTHS pabOThI B MaJIbIX TPYIINAX, YTO MO3BOJIAET CTYJCHTAM MPOSIBUTH Ce0sl, MOTYYHUTh
HABBIKM CAMOCTOSITEIILHOTO H3yUCHHS MaTepralia, BRIPOBHATH YPOBEHb 3HAHHI B TPYIIIIC.

Bce Bonpochl, BO3HUKIIUE PU CAMOCTOSITETIbHOM paboTe HaJl JOMAIIHUM 33JJaHUuEM, TOAPOOHO
pa3OuparOTCs HA TPAKTHYSCKHUX 3aHATUSAX U JCKIUsIX. [IpoBOASTCS HHIUBUyaTbHBIC U
TPYNIOBbIE KOHCYIBTALUU C UCTIOJIb30BAaHUEM, KaK BCTPEY CTYACHTAMH, TaK U COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJOTUM: YaT, JJIEKTpOHHas 1odTa, Skype.

Huunuupyetcst akTHBHOCTh CTYJICHTOB, TTOOMIPSIETCS 3aJjaHKe TI00BIX BOIPOCOB IO MaTepuany,
MPAKTUKYETCS WHIANBUAYATBHBIA OTBET HA BOMPOCHI CTYICHTA, PEKOMEHIYIOTCS METOIbI
YCIIENTHOTO CAaMOCTOATEIHFHOTO YCBOCHUS MaTepuala B 3aBUCHMOCTH OT YPOBHS €ro 0a30Boii
MIOJITOTOBKH.

Jl71st o1leHKY 3HAHUH, YMEHUI, HABBIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMITETEHIIUU
MPUMEHSICTCS OATbHO-PESUTHHTOBAsI CHCTEMa KOHTPOJIS U OIIEHKH YCIIEBAaeMOCTH CTYACHTOB B
mpolecce TeKyIero KoHTpos. [lo utoram Tekyiei ycreBaeMOCTH CTYIEHTY MOKET OBbITh
BBICTABJICHA OIICHKA MO MPOMEXYTOYHOM aTTeCTAllMi B COOTBETCTBHH C HAOpAaHHBIMH 32 CEMECTP
Oamnamu. CTyACHTHI, BHITIOJIHUBIIUE BCE 00sI3aTEIbHBIE BU/IbI 3aTUIAHUPOBAHHBIX YUSOHBIX
3aHSITHIA, JOITYCKAIOTCS K TPOXOXKIACHHUIO POMEKYTOTHON aTTeCTaIlUH.

PesyabTraT o0O0ydeHusi cuurtaercsi cGOPMHPOBAHHBIM HA MNOBBLIINIEHHOM YPOBHE, €CIU
TEOPETHUECKOE COJIEP’KaHHE Kypca OCBOEHO MOJIHOCTHIO. [Ipu yCTHBIX coOecenoBaHMIX CTYIACHT
MCYEPIBIBAOIIIE, MTOCIEIOBATENIBHO, YETKO U JIOTUYECKH H3JaraeT yueOHBI MaTepuait;, CBOOOIHO
CIPABIIIETCSA C 3aJladyaMH, BOIPOCAMH M JIPYTHMMH BHUJAMH 3aJaHHUN, HWCIOJB3YeT B OTBETE
JOTIONTHUTENIBHBIA MaTepuan. Bce mpemycMoTpeHHBIe paboueill ydeOHOU mporpamMmoi 3aaaHus
BBITIOJTHCHBI B COOTBETCTBHU C YCTAaHOBJICHHBIMH TPeOOBAaHUSAMH, CTYJIEHT CIIOCOOCH
AHAIM3UPOBATh TIOJIYUCHHBIE DPE3YyIbTAaThl, MPOSBISET CAMOCTOSTEIHHOCTh TPU BBITOJIHEHUU
3aJaHuH.

PesyiabTaT o00yueHusi cumTaercsi Cc(pOPMHPOBAHHBIM HAa TMOPOrOBOM YPOBHE, €CIH
TEOPETHUECKOE COJIepKaHNE Kypca OCBOEHO MONMHOCThIO. [Ipm yCcTHBIX coOecemoBaHUAX CTYIEHT
MOCIIEI0BATENHHO, YETKO M JIOTHYECKH CTPOMHO H3JaraeT y4eOHBI MaTepual; CIpaBisieTCs C
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3aJauaMy, BONPOCAMHM M JPYTUMHM BHAAMHU 3aJaHHid, TpeOYyIOUIMX NPHUMEHEHHUs 3HaHW, Bce
MIpeayCMOTPEHHBIE paboueld y4eOHOW MpOrpaMMOM 3aJaHHs BBITIOJIHEHBI B COOTBETCTBUH C
YCTaHOBJICHHBIMUA TpCGOBaHI/DIMI/I, CTYACHT CHOCOGGH AHAJIIM3UPOBATH TTOJYUYCHHBIC PE3YJILTATHI,
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBIITOJHEHUH 33/1aHUN

Pe3yabTar 00y4eHHsI CcUUTAETCsl HeC(POPMHPOBAHHBIM, €CIM CTYJAEHT IPHU BBINOJHECHUU
3aJJaHUil HE JAEMOHCTPUPYET 3HAHUN Y4eOHOro marepuala, JIOMYyCKaeT OIIMOKH, HEYBEPEHHO, C
OOJILIINMHA 3aTPYAHCHUSAMU BBIIOJHACT 3adaHUA, HC ACMOHCTPUPYCT HCO6XOHI/IMLIX YMGHI/If/'I,
KayeCTBO BBINOJHEHHBIX 33J]JaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAaHUSIM, KAUE€CTBO UX
BBITIOJTHEHUS OIICHEHO YUCIIOM OasllIOB HIDKE TPEX MO OICHOYHON CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

11.2.MeToauyecKkue yKa3zaHus IJIsl 3AaHATHH JJEKIMOHHOT0 THIIA
JlekuMOHHBIA Kypc TMpeArnoiaraeT CUCTEMATHU3UPOBAHHOE H3JIOKEHUE OCHOBHBIX BOIPOCOB
TEMaTUYECKOT0 TUTaHa. B X0/e JTeKIMOHHBIX 3aHATHH PAaCKPBIBAIOTCS 0a30BBIE BOIPOCHI B paMKax
KKJIOM TeMbl AUCHUIUIMHBL (Tabnuna 4). O003HA4arOTCs KIIOYEBBIE ACHEKTHI TEM, a TaKxkKe
JIeNAr0TCs aKIICHThl Ha HaumOoJiee CIIOKHBIE M BaKHBIC IOJIOKEHHUS H3y4aeMOro maTepuara.
Marepuansl JEKIHUI  SBISIOTCS OMOPHOM OCHOBOWM JIJIi TOATOTOBKU OOYyYaroOIUXCA K
MPaKTUYECKUM 3aHATHSM / JaOOpaTOPHBIM paboTaM M BBIMOJHEHHUS 3aJaHHH CaMOCTOSTEIbHOM
paboThl, a TaKXKe K MEPOINPHUATHUSIM TEKYIIEr0o KOHTPOJIS YCIEBAEMOCTH U IMPOMEXKYTOUYHOU
aTTecTalMy M0 JUCIIAILINHE.

B Xxome neKnMOHHBIX 3aHITHH PEKOMEHAYETCS BECTH KOHCIEKTUPOBAaHUE Y4eOHOTO
Marepuaa.

11.3. MeToan4yeckue yKa3aHHus 10 OCBOCHHUIO JMCUMILIMHBI HA J1a00PATOPHBIX padorax
JlaGopatopHbie pabOTHI IO JUCHUIUIMHE HE MPEIYCMOTPEHBI Y4€OHBIM TUTAHOM.

11.4. MeToauuecKkue YKa3aHUusi 10 OCBOCHMIO JUCHMUIVIMHBI Ha 3aHATHAX CEMHUHAPCKOIo
THIIA

[IpakTuyeckue (CeMUHApPCKWE) 3aHATUS TPEACTABISAIOT COOOW JIETANM3alUI0 JIEKITHOHHOTO
TEOPETUYECKOr0 MaTepHualia, MPOBOJATCS B LENAX 3aKpeIyieHHs Kypca M OXBaTbIBalOT BCE
OCHOBHbIE pazzenbl. OCHOBHOM (OpMOIl MpPOBEAECHUS CEMUHApPOB U MPAKTUYECKUX 3aHIATUN
ABIIsIeTCA O0CYXJIeHHue Hauboisiee MPOOJIIEMHBIX U CIOXKHBIX BOIPOCOB IO OT/AEIbHBIM TEMaM, a
TaK)Ke pelIeHue 3a/1a4 U pa300p NpUMEPOB U CUTYallul B ayTUTOPHBIX YCIOBHSIX.

[TpakTyeckue (ceMUHApCKUE) 3aHATHS 00YydYaIOIIMXCs 00eCIeUnBalOT:

- IPOBEPKY M YTOUYHEHHUE 3HAHUI, TOJIyUEHHBIX Ha JIEKLIMSIX;

- MOJIyuYeHHE YMEHMI U HaBBIKOB COCTAaBJICHUS JOKJIAJ0B M COOOIIEHUH, 00CYKIEHHUS BOIPOCOB
1o yueOHOMY MaTepuany AUCIMILINH.

Ha npaktudeckux 3aHATHAX OPOBOJUTCS pellIeHHE 3a/1a4 U YIPaXHEHUH B Ipolecce MpopadoTKu
HauboJee CI0KHBIX B TEOPETUUYECKOM IIJIaHe MPOoOJIeM U MPOBOIATCS B TpeX popmax:

- YCTHBIN OINPOC CTY/IEHTOB MO KOHKPETHOW TeMaTHKE MPAKTUUYECKOTO 3aHATHS;

- pelieHne U 00bSICHEHHE TUIIOBBIX 33/1a4 10 JaHHOM TEME;

- camocTosATeNbHas padoTa CTYAEHTOB C HCIOJb30BaHMEM Y4YeOHBIX NOCOOMH, JeKIuid u
KOHCYJIbTAIlMM NMpenojaBaTelis P BHIITOJIHEHUU UM KOHTPOJIbHBIX 33aHUH.

11.5. MeToanuyeckne yKa3aHus 10 CaMOCTOSITeIbHOI padore o0y4aromuxcs

CamocrosiTenpHas paboTa 006ecreunBaeT MOATOTOBKY 00yUYaromIerocs K ayAUTOPHBIM 3aHATUSIM U
MEPONPUATHUAM TEKYILETO KOHTPOJIS U MPOMEKYTOYHOM aTTECTALMU 110 M3YyYaeMOW THUCIUILIMHE.
Pe3ynbTaThl 9TON TOATOTOBKH MPOSIBISIOTCS B aKTUBHOCTH OOYYAIOIIETOCS HA 3aHATHSIX U B
KaueCTBE BBIITOJIHEHHBIX MTPAKTHUECKUX 3aaHUN U APYTUX (POpPM TEKYIIEro KOHTPOJIS.
[Ipu BBIMONHEHMHM 3aJaHUN JIT CAMOCTOSITEIPHOM palOThl PEKOMEHIyeTCsl MpopadboTka
MaTepUANIOB JIEKIUH MO KAKIOW NIPOUACHHOM TEME, a TaKKe HW3YyUYEHUE PEKOMEHIAYEMOU
JIUTEPATYpPhI, IPEJICTABIECHHON B pa3aene 7
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B nporiecce camocToATenbHOM paboThl PU U3yYEHUH JUCLUUIUIMHBI CTYACHTHI MOTYT paboTaTh Ha
KOMIIbIOTEPE B CIELUAIN3UPOBAHHBIX AYAMTOPUAX AJI CaMOCTOSATENbHON paboThl (yKa3aHO B
Tabmn. 11). B ayauropusix uMeeTcs JoCTym yepe3 HHPOPMALNOHHO-TEICKOMMYHUKAIMOHHYIO CETh
«MHTEpHET» K JIEKTPOHHON MH(pOpManMoHHO-00pa3oBareabHoi cpeae yHuBepcuteta (OMOC) n
aNeKTpoHHOK 6nbanoTeuHoi cucreme (IBC), rie B 3MeKTPOHHOM BHJE pacHojararoTcs yuyeOHbIe
U y4eOHO-METOANYECKHE MaTepUallbl, KOTOPbIE MOT'YT ObITh HCIOJIb30BAHBI Il CAMOCTOATEIBHOM
paboThl IPU U3YYEHUH TUCLUILINHBI.

Jis oOydaromuxcs 1o 3a04Hoi hopMe 00ydeHus: caMocTosITebHAsA paboTa ABIAETCS OCHOBHBIM
BUJIOM Y4€OHOH JEATEIbHOCTH.

12. OHEHOYHBIE CPEACTBA AJIAA KOHTPOJISA OCBOEHUA
AU CIHHUIIJINHbI

12.1. TunoBbie KOHTPOJIbHBIE 32JAHUS UJIM HHbIe MATEPUAJIbI, HEOOXOAMMbI€ JIJI51 OLleHKH
3HAHMi, yMEHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYIero KOHTPOJIsl YCIIeBAeMOCTH
BOHpOCBI JUIA CO6€C€I[OB3,HI/I$I 158 TGCTI/IpOBaHI/ISI, I/IHI[I/IBI/II[yaJIBHBIe 3adaHUsT JIA KOHTpOJIBHBIX
pabor chopmupoBansl B  elLearning Server 4G DBOUOC HITY mno anpecy
https://edu.nntu.ru/lesson/list/index/subject_id/1120

Ilpumepvrt munoevix 3a0anuii:

11.1.1. TunoBble 3a1aHNs K NPAKTHYECCKUM (CEMHHAPCKHUM) 3aHATHAM

Pa3nes 1 Matpunsl 1 onipenenurenu
Tema 1.1 Omnpenenutenu BTOPOTO U TPETHETO MOPSAKOB, UX CBOMCTBA. OmpeAenurenud n-ro
HOPSAJKA U METO/Ibl X BHIYMCIICHUS.

B ) -1 4 3 6 a
1 BEIUHCIHTE OIIpPeIe/THTeIH: a _ &) _ B,
P -5 2 5 10 a  a
a+1 6—c cos¢r —SINA
0| , _ : o).
a +a ab—ac SIN&X  COSK
2 PelllUTE YpaBHEHHUS:
2 y—4 v x+l1
a) =0 : 6) =
1 4 -4 y+1
3x —1 3 -4 -1
B) A= r) =0.
¥y 2y—3 2- ¥r—2 xy+2
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4 BBEIUHCIHTE OIIPeICIHTEeIH. HCIIOIE3VA IIPABHIIO TPEYTOJIEHHKOB!

3 =2 1 I 20
a) |-2 3 6 (0 1 3
0o 0 =2 5 0 -1

5.BEIUHCIIHTE OIIpedCTHTEeIH. HCIIOIB3VA CBOJICTRA:

1 1 -1 1 17 -7 2 0 5
a) |l -1 1}:8 |1 13 1|:8 (I 3 16
-1 1 1 I 7 1 0 -1 10
6.PeliTE ypaBHeHHA: |
13 ¥ 3 y —4
a) 4 5 -=1=0: 0) 2 -1 3 |=0.
2 -1 5 y+10 1 1
7.PelnTE HepaBeHCTBA:
3 -2 1 2 y+2 -1

a) 1 7 =2<1: & |l | —2/>0.

11.1.2. TunoBble 3aJaHusi A KOHTPOJIBHBIX padoT
KP

TEMA «BEKTOPHAS M TUHENHASI AJITEBPA. AHAJTUTUUYECKASI TEOMETPHSI»
1. IIpoBepUTb HEBBIPOXKIEHHOCTb CHUCTEMBl JIMHEHHBIX YpPAaBHEHUH M PpEHIUTh HX TpeMms
criocobamu: o opmynam Kpamepa, MaTpudnbsiM MeTo10M, MeToioM ['aycca

(2%, + 3%, — X; =5,
33X, — X, + X3 =4,

N

X, + X, + X; = 6.

-

2. HCCJ’IC,Z[OB&TL CUCTEMY U B CIIy4a€ COBMCCTHOCTHU PCUIUTH €C.
[ 3x, +2x, — X, =1;

X, +3X, +2X, =5;

) 5x, +8x, +3x, =11;

X, + X, =1.

-

—

3a—-2b, mromans
" 3a-b,

3. HaiiTh ckalapHOE M BEKTOPHOE IIPOM3BENEHMS BEKTOpOB 2d +

+ !
(SN

napajuiesorpamma MMOCTPOEHHOTO Ha BEKTOpax a
=5 —]+9k, b=2i+3]-6k.

4. JlaHbl KOOPAMHATHI BEPUTUH MUPaMUbl A1, Ay, A3, As. Tpebyercs Haiitu: 1) mmuHy pedpa A1 A
; 2) yron mexay pedpamu A; A, u Ay Ag; 3) nomane rpanu Ay Az Az ; 4) o0beM nmupamMuabl; 5)
ypaBHEHUE NpsAMON A1 A4 ; 6) ypaBHEHUE TIIOCKOCTH A1 A2 Az; 7) yroa mexny pedpoM A As u
rpaHbio A1 Ay A3 ; 8) ypaBHEHHE BBICOTHI, OMYIIIEHHOMN U3 BEPIINHBI A4 Ha TpaHb A1 Ay A3. Cinenathb
geptex. 41(3,3,9), A»(6,9,1), A3(1,7,3), A4(8,5,8).

5. IlocTpouTh Ha MIOCKOCTH KPUBYIO, IPUBEAS €€ YpPaBHEHHE K KAHOHUYECKOMY BUY:
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x2 +8x+2y+20=0.

12.1.3. TunoBbI€ TECTOBLIE 3aaHUSA
NPUMEPHBIN TECT 1O TEME «JIUHENHAS AJITEBPA»

0 4

1.Onpenenurens PaBEH ...

W o= N =
S O = W

35
0 2
05

)2 2)1 3)5 4)-9

2. Ecian AZ{ 3 1} I/IB:|:1 2} , To B-2A=...
-2 0 Equation.3 03 Equation.2
4 4 -5 0
1)12)-19 3 4
s aft Y o [
3 A 1 3 B 1 2 0
JlaHnbl MaTpuIbl 5 7 31 0
Kakwue u3 onepanuii MO>XHO BBITIOJIHUTh
DA+B  2)4"+B  3)AB 4)BA
4. Kakue 3 MaTpuIl UMEIOT 00OpaTHbBIE
2 1 0 01 1 2 3 1 2 3
A=[3 1 B={0 0 2| C=({0 2 3 D=2 3 4
0 6 0 0 3 0 0 3 3 5 7

I)tombko C 2)AuB 3)BuD  4)Bce marpuiisl

1 2

2 -3 2 3 -2 3 2 3
1) 2) 3) 4)
-1 2 1 2 1 2 1 -2
6. Pemuth cucremy:
X, —2X, +3X; =6
2X, +3X, —4x; =-1
3X, —2X, —5X; =—6
1) Her pemennii  2) (2;1;2) 3)(1;-1;2) 4) (0;1;1)

2 3
5. Haiitu o6paTHyt0 MaTpHIly AZ( j

12.1.3. TunoBbie BONPOCHI JJIs1 YCTHOIO ONMPOCa
TEMA «BekTopHas ajiredopa»

1. OcHOBHBIE TOHATHSI BEKTOPHOU aJIre0pbl: BEKTOP, KOOPAWHATHI BEKTOPA, AJIMHA BEKTOPA,
MMPOCKIHA BEKTOPA, KOJJIMHCAPHOCTE BEKTOPOB, KOMINIAHAPHOCTH BEKTOPOB, JIMHEHHBIE ornecpanun
HaJl BEKTOpaMH.
2. CkanspHoe pou3BeieHrne BeKTopoB. Omnpenenenue, CBOMCTBA, CIOCOOb! BRIYUCICHHUS,
FEOMETPUUECKOE MPUITOKEHHE.
3. BekTopHoe npousBeieHHe BeKTOpoB. OnpesieneHne, CBONCTBA, CIOCO0 BHIYUCICHHUS,
FEOMETPUUECKOE MPUITOKEHHE.
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4. CmemanHoe npousBeAeHne BeKTopoB. Onpeenenre, CBOMCTBa, ClIOCOOBI BEIYUCIICHUS,
TCOMETPHUYECKOE MPUITOKCHHE.

12.2. TunoBble KOHTPOJIbHBbIE 32JaHUSl WM MHble MaTepuajbl, He00X0AUMbIE ISl OLeHKH
3HAHWIl, YMeHHMii, HABBIKOB W (WJH) OMBITA B XOJ€e MNPOMEXKYTOYHOIl aTTeCTAUHH IO
AUCHUILINHE

DK3aMeH MPOBOJUTCS YCTHO-MMMCBMEHHON (hopMe MO0 BCceMy MaTepuaty H3y4aeMmoro Kypca.
DK3aMEeHAIMOHHBII OUJIET COEP)KUT BOMPOCHI U3 Pa3HBIX TEM Kypca.

INPUMEP DK3AMEHAIIMOHHOI'O BUWIETA IIEPBOI'O CEMECTPA

Buaer 1
Bonpoc 1. Jlate onpenenenue JTUHEHHOW 3aBUCUMOCTH M HE3aBUCHUMOCTH CHUCTEMBbI BEKTOPOB.
CBoiicTBa JIMHEWHOW 3aBUCUMOCTH.
Bonpoc 2 .ChopmynupoBath T€OpeMy O BHIMTYKJIOCTH (YHKIIMH B TOUKe . Touka meperuda

3apava 1.Pemnts MaTpUuyHOE ypaBHEHUE

R

3anaua 2 IlpuBectu ypaBHEHUE PSAMON K KAHOHUYECKOMY BULY
x—2y+3z2-4=0
3X+2y—-5z2—-4=0

3agaya 3.Haiitu npousBoHbIE Yy.

y=39%; v= ¥X gquation.3

3amaua 4.Berauciuth npeess GYHKIMN, He MOJIb3ysch npaBuiom Jlonurans-bepuysu:
: x —1)? :
Ilmg—), lim(1-5/x)%.
x=» 3X° +2X -5 X

3amaua 5.Haiiti Touky neperuba pynkuun y=x/Ix-1

o . __ Y
3anaua 6. Haiitu nonusiit auddepenuunan GpyHkuuu z = PR

e

IIepeyeHs BONPOCOB U 32JaHUM AJI51 OATOTOBKHU K MPOMEKYTOYHOM
arrecramuu (OITK-2: MOTIK-2.1):

Bonpocul 0nsa noozomosku k yxzameny(1 cemecmp)

Bonpocs! pis1 npoBepku ypoBusi «3HATDb»
Pasnea 1.1 MaTpuusl 4 onpeaenurenn

Ornepanuy HaJ MaTpUIIAMHU U UX CBOKCTBA.
Onpenenureny 2-ro ¥ 3-T0 NOPSAKOB.
Onpenenuresnb n-ro NOpsAJiKa U €ro CBOMCTRA.
OnpeneneHnre MUHOpPA, TOTIOJHUTEILHOTO MUHOpA M alre0pandeckoro AonojHeHus. Teopema
0 MPOU3BEACHUN MUHOpA Ha €ro alredpanyeckoe JOMOTHEHHE.
Paznoxxenue onpenenuTens mno cTpoke (CTonoiy).
6. OnpenenuTens BEPXHETPEYTOILHONW MATPHIIBI.
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36.
37.
38.
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40.

41

Teopema 00 onpeaenuTesne MPOU3BECHUS MaTPHII.

Onpenenenne oOpaTHON Marpuilbl. TeopemMa O HEOOXOAUMBIX M JOCTATOYHBIX YCIOBHSX
CYIIECTBOBaHMS 00pAaTHOW MaTPHIIBI.

Omnpenenenne HEBbIPOXKIEHHOM MaTpHilbl. CBOIICTBA HEBBIPOXKIECHHBIX MATPHII.

Paszgen 1.2 O6masi Teopusi cucTeM JHUHENHHBIX AJIre0pandecKuX ypaBHeHui
OCHOBHBIE OMNpENEICHUS TEOPHUH CHUCTEMBbl JIMHEHHBIX aireOpanyuecKux ypaBHEHHM.
MatpuyHas 3a11UCh CUCTEMBI.

Merton I'aycca.
CucreMbl n JIMHEHHBIX YpaBHEHUM ¢ n Heu3BecTHBIMU. Dopmyibl Kpamepa.
JIuneiiHasi 3aBUCHMMOCTP M HE3aBHCHUMOCTb CHUCTEMBI BEKTOpoB. CBoilcTBa JIMHEHHOMN
3aBHCHUMOCTH.
basuc. Koopaunate! Bektopa B 6azuce. CBOHCTBa KOOPAMHAT BEKTOPA.
Panr maTtpuist
MeTon «OKaMIISIOUIMX» MHHOPOB. JJIEeMEHTapHble IpeoOpa3oBaHMA MATPHIBI, HE
MEHSIOLME €€ PAHT.
Teopema Kponekepa-Kanemnu. HaxoxieHue pemeHuid 1jis COBMECTHOM CUCTEMbI YPABHEHUU.
OcHOBHBIE U CBOOO/IHBIE IEPEMEHHBIE.
OnHOpOHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUI. CBOICTBA pelIeHUH.

Pa3nen 1.3 DiieMeHTHI BEeKTOPHOM aJredpbl
Jluneiinbie onepanuu Haj BekTopamu. CBOWCTBaA ornepanui.
basuc. Koopaunatsl Bekropa B 6aszuce. CBoiicTBa KoopAMHAT BekTopa. AQQHuHHAs cuctema
koopauHat. Koopaunats! Touku. KoopinHaTel BEKTOpa Kak pa3HOCTh KOOPJMHAT €ro KOHIA U
Hayaja.
dopmyna eneHus 0Tpe3Ka B JTaHHOM OTHOILICHHUH.
[TpsamoyronbHas cucrema koopauHaT. OpTOHOPMHUPOBaHHBIHM Ga3uc.
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB, €r0 CBOKCTBA. BrIuncieHrne B KOOpAMHATAX.
Onpenenenue npaBol TPONKU BEKTOPOB. BEKTOpHOE NpOU3BEACHHUE BEKTOPOB, €TI0 CBOMCTBA,
F€OMETPUYECKHM CMBICI. BbIUKCIIEHHE B KOOpAVHATAX.
CmemanHoe MNpou3BeNEHUE 3-X BEKTOPOB, €ro CBOMCTBA. ['€OMETpUYECKHMH CMBICIL.
Boruncnenue B koopauHatax. HeoOxonuMoe U 10CTaToOYHOE yCIOBUE KOMIUIAHAPHOCTH 3-X
BEKTOPOB.

Paznea 1.4. DiieMeHTBbI aHAJIMTHYECKOI reOMeTPpHH

Kpussie Ha muiockocTu. Anredpanyeckue kpuBble. CriocoObl 3a/1aHUs KPUBBIX.
Bunel ypaBHeHuit IpsiMoii Ha TUIOCKOCTH: 00111ee, KAHOHUYECKOE, B OTPE3KaX, C YTIIOBBIM
ko3 duurentom. HenonaHoe ypaBHeHUE NPSIMOH.
HopmanbHoe ypaBHeHUE npsamoil. PaccTossHME OT TOYKH 10 MPSMOI.
B3anmHOe pacrosokeHne AByX NPSAMBIX Ha INIOCKOCTH, YTOJI MEXAY IPSIMbIMHU.
[ToBepxHOCTH B IpOCTpaHCcTBE. AllreOpandeckue MOBEPXHOCTH.
Bunp! ypaBHeHui miuockocTu: ol1iee, B 0Tpe3kax, HopMaibHoe. HernonHnoe ypaBHeHMe
IJIOCKOCTH. PaccTosiHME OT TOYKH 10 TUIOCKOCTH.
B3anmHOe pacronoxeHne qByX INIOCKOCTEH, yrojl MEXAY MIIOCKOCTSMH.
Kpussie B npoctpanctse. CriocoObl 3a/1aHNs KPUBBIX B TPOCTPAHCTBE.
Buns! ypaBHeHui npsMoii B IPOCTPAHCTBE: KAHOHUYECKOE U ob1ee. PaccTosiHue OT TOUKHU 10
IPSIMOIA.
B3aumHoe pacnionoxenue JByX MpsIMbIX B IPOCTPAHCTBE, YTOJI MEXAY IPSIMbIMU.
B3anMHOe pacnonoxeHue nNpsiMor 1 IMIIOCKOCTH, YTOJI MEXK1y HUMHU.
KaHoHn4eckoe ypaBHEHUE DJUINIICA, SKCLIEHTPUCUTET, AUPEKTPHUCA.
Kanonuueckoe ypaBHeHHE rumnepO0Iibl, SKCIIEHTPUCUTET, TUPEKTPUCA, ACUMIITOTHI.
KanoHnnveckoe ypaBHeHUE MapadoJIbl.
O61ue cBoiicTBa KpUBBIX BTOpOro nopsaka. Ooiee onpeaeneHre KpuBbIX BTOPOTo MOpsaKa.
. [lunuHIprYecKre NOBEPXHOCTH.
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44,

45.
46.
47.
48.
49.
50.
51.
52.
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56.
57.
58.
59.
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61.
62.
63.
64.
65.
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67.
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69.
70.
71.

72.

73.
74.

75.

76.
77.
78.
79.
80.
81.
82.

DIMUNTHYECKUH U TUIIEPOOIMUECKUI TapadoIon/Ibl.
Konunyeckne noBepxHOCTH.

Pa3gen 1.5 Beeaenne B MaTeMaTHYCCKHI aHAIN3
UYucno. [Tepemennas. @yHKIus ASWCTBUTEIHLHOTO IGPEMEHHOT0. DJIeMEeHTapHbIe (YHKINN U
ux rpaduKu
Oynkuus. CiocoOsl ee 3aganus. OOparHas, clI0XKHas, HesIBHASA, 33aHHAs TAPaMETPUUYECKH .
Yucnosas nocienoBarenbHOCTh. OmpeieseHne mpeena YuciIoBOM Moclie0BaTeIbHOCTH.
Cxopdiuecs nocie10BaTeIbHOCTH U UX CBOMCTBA.
OcHoBHbIe TeOpeMbl 0 nipenenax. [losaTue HeonpeneaeHHOCTH.
Omnpenenenue npenena Gynkuuu (Kommu, I'eiine).
[Tpenen pynkuuu. M3mMenenue GyHKIMM IPU X, CTpeMsIIIeMcsl K 0ECKOHEUHOCTH
[Mpenen Gpyakumuu. OyHKIHS, CTPEMSIIAsACT K 0ECKOHEYHOCTH
beckoHEe4YHO Masble U UX CBOMCT
[ 3ameuarenbHbIN IpEnEn
Il 3ameuarenbHBIN TpeAeI.
HenpepsiBHOCTh QyHKITNHN B Touke. Kitaccudukamms Touek pa3pbiBa GyHKINH.

Paznen 1.6. IluddepenunanbHoe ucuucjaeHue GyHKIUUH OTHOM el CTBUTEIbHOM

nepeMeHHOM
[TpousBoanas. Onpenenenue. Cpoiicta. [loHsATHE N€BOI 1 ITPaBOW IPOU3BOIHBIX
IIpousBoanas. ['eomeTpuyeckuil CMBICI. Y paBHEHUE HOPMAJIU U KacaTeIbHOM.
OcnoBHbIe nipaBuita AuddepeHnrpoBanus GyHKIUN B TOUKE
Tabnuia nmpou3BoIHBIX. BeIBO
Huddepennman. Onpenenenne. I 'eomerpudecknii cMpici. [Ipunoskenue K mpuoOImKeHHOMY
BBIUHCIICHUIO
HuddepernnrpoBanue cI0KHON MOKa3aTeNIbHONU GYHKINU
[TpousBomnas I u Il mopsinka pyHkumu, 3aJaHHON HESBHO U MapaMeTPUYECKH
[TpousBonnas u quddepernnan Bpicuero nopsaka. Gopmysna Jleonmma
®opmyna Teltnopa . Pa3noskeHne OCHOBHBIX 371€MEHTAPHBIX PYHKIIU I
IIpaBuno Jlonurans
OcHoBHBIE TeopeMbl AuddepennranbHoro ucunciaenus ( T.depma, Poms, Jlarpanxka, Komn)
[TonsiTue nokanbHOTO 3KcTpeMyma. HeoOxomMoe yciioBue 3KCTpeMyma B TOUKE
Teopemsl 0 JOCTaTOUHBIX YCIOBUSAX IKCTPEMYMaA
Teopema o Beiyk0cTH (PYHKIIMHU B TOUKE . Touka nepernda
AcuMnToTHI K rpaduKy GyHKIUU
[TonHOE MccnenoBanne PYHKIIMU U IOCTPOEHUE ee rpaduka

Paznesn 1.8. @yHKIIUM HECKOJIBbKHX IepPeMEHHbIX

Omnpenenenne GyHKIUN HECKOJIBKUX IIEPEMEHHBIX. [ 'eomeTpruueckoe n300paxenue QyHKIUN
JIByX NIEPEMEHHBIX.
[Tpenen. HempepbIBHOCTH (DYHKIIUU IBYX IT€PEMEHHBIX.
YacTHOe U MoJHOE NpupalieHne GyHKIUHU IBYX epeMeHHbIX. YacTHbIE MPOU3BOIHBIE
(GYHKIMM IBYX NIEPEMEHHBIX (ONpesiesieHue, FTeOMETpHUYECcKast HHTEPIpETaIus).
[TonHOe mpuparenue u noaHbi Auddepenuan GyHKIUU IByX IepEMEHHBIX.
['eomeTpuyeckuii cMpic nmojHOTO AuddepeHiana.
YpaBHEHME KacaTeIbHOU IJIOCKOCTH M HOPMAJIU K TIOBEPXHOCTH.
[TpousBoHas CI0KHON (PYHKIIMHM HECKOJIBKUX NepeMeHHbIX. [loHas mpousBogHast.
WNuBapuanTHOCTH (hOpMBI IEpBOro auddepeHIrana.
[Tpon3BoHBIE BBICIINX MOPSIIKOB. Teopema 0 paBeHCTBE CMEIIaHHbBIX TPOU3BO/IHBIX.
[Tpou3BoHas OT PYHKIMH, 3aJJAHHON HESIBHO.
IToBepxHOCTH ypoBHS. [Ipon3BOIHASA 110 HATIPABJICHMUIO.
['panuent (ompeneneHue, OCHOBHbIE CBOMCTBA)
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DkcTpeMyM (pyHKIMU ABYX MepeMeHHBIX. He0OX0aMMbIE 1 TOCTaTOYHBIE YCIOBUS
JKCTpeMyMa. Y CIIOBHBIN AKCTpeMyM (DYHKIIMH JABYX TIEPEMECHHBIM.

Bonpocsl s npoBepku yposusi «YMETb»
Paznea 1.1 MaTpuusl 4 onpeaeuTenu

[Tpou3BoaUTH Ollepalvy CIOKEHHS MAaTPUL], YMHOXKEHUS Ha YUCIIO, YMHOKATh MaTPULIbI,
TPAaHCIIOHUPOBATb.
Breruucnars onpeaenuteny 2-ro 1 3-ro NopsigKoB.
Haxoauts MUHOpPHI 1 alireOpanyecKue JT0NOJIHEHHUS.
BbraucnsaTs onpeneauTenu CTapiiux HOPSIKOB C UCIIOJIb30BAHUEM PA3JI0KEHHUS 10 CTPOKE
(cTosOITy) ¥ CBOWCTBA OMPEACITUTEINS.
BbraucnsaTs onpeneanTenu CTapiiux HOPSIKOB C UCIIOJIb30BAHUEM PA3JI0KEHHUS 110
HECKOJIBKUM CTPOKaM (CTOJIOIam).
Haxoauts 00paTHyio MaTpuiry

Pa3zpnen 1.2. O0mas Teopusi cucTeM JIMHEHHBIX aJiredpanyecKux ypaBHeHU
Pemath cucTeMbl TUHEHHBIX anreOpandecKux ypaBHEHH MeTo10M ["aycca.
Haxoautsb perieHue A HEBBIPOKISHHBIX CUCTEM N TUHEHHBIX YPAaBHEHUI ¢ N HEU3BECTHBIMU
no ¢popmyinam Kpamepa.
HaxoauTs panr MaTpHIlbl METOAOM «OKAMMIISIONIUX» MUHOPOB U METOJIOM MPUBEICHUS K
TpaneuuoAaJIbHOMY BUIY C IIOMOILBIO 3JIEMEHTAPHBIX PeoOpa3oBaHUM.
Pemmath cuctembl TMHEHHBIX alredpanyecKux ypaBHEHUN, HAX0/1sl OCHOBHBIE IEpEMEHHbBIC U
IepeMEHHbIe-I1apaMeTphl.
Haxoauth pyHaaMEeHTaIbHYIO CUCTEMY PEIICHUN OJTHOPOAHON CHCTEMBI.
Pemats MaTpuuHbIE YpaBHEHUS C IOMOIIBIO JIEMEHTAPHBIX [TPE0OPa30BAHUM.

Pa3nes 1.3. DiieMeHTHI BEeKTOPHOIi aJredpbl
[Tpon3BoNTH TMHEHHBIE ONIEPALIMU HAJ] BEKTOPAMHU.
Ornpenensatb, 00pa3yeT Ju AaHHAs CUCTEMA BEKTOPOB Oa3uc.
HaxonuTh pa3noxeHue BeKTOpa o 6as3ucy.
Haxoauts npoeknuio BEKTopa Ha OCh.
HaxonuTh KOOpMHATHI BEKTOpA 110 KOOPJUHATAM €r0 Hayaua ¥ KOHIA.
IIpon3BOUTE IMHEHBIE ONIEPALIMHN HAJL BEKTOPAMH B KOOPJAMHATAX.
HaxonuTh KOOpJMHATHI TOUYKH, JEJIAIIEH OTPE30K B JAHHOMY OTHOLIEHUU.
BbraucnaTe ckanspHOe pou3BeIeHHE, UCTIONB3Ys ONpeesICHIE U CBOHCTBA.
BbIuucnsaTh ckansipHoe MPOu3BeeHUE BEKTOPOB, 33JaHHBIX KOOPMHATAMH.
HpOBepflTb OpPTOrOHAJIbHOCTDb BEKTOPOB U BBIYUCIIATH YIOJI MCXKAY BEKTOpaMu, €CJIM OHU JJaHbI
CBOMMH KOOpPJIMHATAMHU.
BbraucniaTe BEKTOpHOE MPOU3BEIEHIE BEKTOPOB, UCTIONB3Ys OMPEIeIEHUE U CBOWCTBA.
BbIuuciaTh BEKTOpHOE MPOU3BEICHHE BEKTOPOB, 33JaHHBIX CBOUMH KOOPAMHATAMH.
HaxoauTs mumomaap napaiienorpaMMa i TpeyroJIbHUKa, IIOCTPOCHHBIX Ha BEKTOpaXx.
Bbruucnare cMenanHoe Npou3BeeHue 3-X BEKTOPOB, 3aJaHHBIX CBOMMHU KOOpIUHATAMHU.
[TpoBepsATH KOMITTIAHAPHOCTH BEKTOPOB, UCTIOJIB3Ysl CMEIIAaHHOE MPOU3BEICHHE.
Brruucnare 060beM napanienenunena U TeTpadapa, IOCTPOSHHBIX Ha TPeX BEKTOpax.

Pa3nea 1.4. DiieMeHTbI AaHAJMTHYECKOI reoOMeTpHH
3anuchIBaTh YpaBHEHHE NMPSAMOM Ha IUIOCKOCTH U B IPOCTPAHCTBE, POXOISIIEH Yepes IBe
TOYKH.
3anuchIBaTh ypaBHEHHE IJIOCKOCTHU, MPOXOASIEH Yepe3 TPU TOUKH.
HaxoauTe paccTossHHE OT TOUKH 10 PSIMOM Ha INIOCKOCTH U B IPOCTPAHCTBE.
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41.

42.
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44,
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46.

. HaXO,Z[I/ITI: PACCTOSAHUC OT TOUYKHU O IIJIOCKOCTH.

Haxoauts yrosn Mexay npsMbIMHU Ha IIJIOCKOCTH U B IIPOCTPAHCTBE.

Haxoauts yron Mexay npsiMoi U INIOCKOCTBIO.

Haxoauts yron Mexay INIOCKOCTSIMHU.

HaXO[[I/ITB 10 KAHOHNYCCKOMY YPaBHCHHIO 3JUIUIICA SKCUCHTPUCUTCT, AUPCKTPUCY.
HaxonuTh o KaHOHMYECKOMY YPaBHEHUIO THIEpOO0IIbl 3KCLIEHTPUCUTET, TUPEKTPUCY,
ACHUMIITOTHI.

N300pakaTh KpUBYIO BTOPOro MOPAIKA, 3aJaHHYI0 B KAHOHUYECKOM BUJIE.
[TpuBOIUTE ypaBHEHHE KPUBOM 2-T'0 MOPSAJIKA K KAHOHUYECKOMY BUAY C IIOMOILBIO
HapajIesIbHOro MepeHoca 1 MOBOPOTa OCe KOOPAMHAT, U300pakaTh 3Ty KPUBYIO.
[IpuMeHATh METOJ] CEUEeHHUS JIs IOCTPOCHHUS MOBEPXHOCTEH 2-T0 MOPsIIKa, 3aJaHHBIX
KaHOHUYECKHMH YPaBHECHHUSMH.

Pa3nen 1.4. BBeaenne B MaTeMaTHYECCKHI aHAJIN3

Onpenensats Tun 3ananus yHkuun (OOpatHas, cloXHasl, HesIBHAs, 3aJaHHas
apaMeTpUUECcKn)

HaxonuTh npenen 4McaoBoi nociie0BaTeIbHOCTH

Haxoxuts npeaen GyHKINH, UCTIONB3YS CBOWCTBA OECKOHEYHO MaJIbIX
Haxonuts npenen QyHKIMH. UCTIONB3YS 3aMeyaTelbHbIe MPeeibl
OnpenensTe HENPEPHIBHOCTH (PYHKITUU

KnaccugunupoBars TOUKH pa3pbiBa GyHKIUN

Paspnen 1.6. InddepenunanbHoe ucuuciaeHne QyHKINH OAHOM 1eHCTBUTEIbHOM
NepeMeHHOH

47. HaxomuTh JIEBYIO U MPABYIO POU3BOIHYIO (DYHKITHH
48. Mcnonb30BaTh B peILIEHUH F'€OMETPHUECKUI CMBICIT IPOU3BOAHOMN
49. CocTaBisTh ypaBHEHUsI HOPMAJIIM U KacaTeIbHOM.
50. Ucnonb3oBath nmpasuiia auddepeHunpoBanus GyHKINN B TOUKE
51. Mcnionp30BaTh TaOIMIy IPOU3BOJHBIX.
52. Haxonuth muddepeHuan GyHKIUH.
53. Ucnonp3oBaTh quddepeHnman K mpuOInKEHHOMY BBIYUCICHUIO
54. lupdepeHnpoBaTh CI0KHYIO OKA3aTEIbHYIO (PYHKIUIO
55. MuddepennmpoBars GyHKINH, 3aJaHHON HESIBHO U MTApaMETPUUYECKU
56. HaxomuTh Mpou3BoHYI0 U AU depeHtnan BpICIIero nopsaKa.
57. Ucnionws3oBath Gpopmyity Jleitoauia
58. Hcnonb3oBath Gpopmyny Teitnopa .
59. 3anmcate paznoKeHne OCHOBHBIX AJIEMEHTAPHBIX ()yHKIIUN
60. IIpumenuTs npasuiio Jlonurans
61. OnpenenuTs JTOKATBHBIA SKCTPEMYM B TOUKE.
62. OnpenenuTs BBIMTYKJIOCTh 'paduKa GYHKIIUU B TOUKE .
63. Onpenenuts TOUKY nepernda rpaduka GyHKIUNA
64. HaiiTu acuMnToTy K rpaduky GyHKIHUA
65. UccrnenoBaTh QyHKITUIO ¥ TOCTPOUTH €€ TpaduK

Paszgea 1.7. DineMeHTHI BEKTOPHOI0 aHAJIM3a
66 OmnpenensTb BEKTOPHOE MOJIE

67 OmnpenensaTh CKATSIPHOE ITOJIE

Pa3pnen 1. 8. @®yHKIMH HECKOJIBKHX NEPEMEHHBIX
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68 HaxonuTh yacTHOE U TOJHOE MpHpalieHne QyHKIUH IBYX IIepeMEHHbIE, YACTHBIC
MPOU3BOAHBIEC QYHKIIMH ABYX ITEPEMEHHBIX

69 HMcnonb30BaTh MOIHOE MPUPAILECHUE U MONHBIH Auddepernnan GyHKIuu AByX
NepEeMEHHBIX B MPHOINKEHHOM BBIUUCICHUN

70 CocTaBUTh YpaBHEHUS KacaTeIIbHOM IIIOCKOCTU M HOPMAJIU K TTOBEPXHOCTH.

71 HaxoanuTb MPOU3BOJHYIO CIOKHON (QYHKIIMH HECKOJIBKUX MIEPEMEHHBIX.

72 HaxonuTh NMPOU3BOAHBIE BBICIINX MOPSAKOB. JJ0OKa3pIBaTh paBEHCTBO CMEIIAHHBIX
MPOU3BOIHBIX.

73 HaxonuTh pou3BOAHBIE OT (PYHKIMH, 3aJaHHON HESIBHO.

74 CTpouTh MOBEPXHOCTH YPOBHS.

75 HaxoauTh mpoU3BOAHBIC IO HATIPABJICHHUIO.

76 HaxomuTh rpagueHT QyHKIHHA

77 WccnenoBaTh Ha 3KCTpeMyM (DYHKITUH IBYX ITEPEMEHHBIX.

Bonpocsl past npoepkn ypoBHsi «<BJIAJETDH»
Pa3nes 1.1. MaTpuusbl 1 onpeaeuTeIn
Jlns matpun A u B Berauciauts 24 — 3B, AB, BA, A%, |A|, B™1, ecnu
2 2 5 2 3 3
A=<4 3 4], B=<1 -1 1).
3 3 6 1 -2 -1
Brraucnuts onpenenurens 4-ro nopsaka.

3 -3 -2 -5
2 5 4 6
5 5 8 7
4 4 5 6
Haiitu o6patHyro matpuity Juisi JaHHOW MaTpPUIIbI
2 2 3
1 —1 0

—1 2 1

Pa3nesn 1.2. O0mas Teopusi CHCTEM JHMHEHHBIX aJredpanyecKux ypaBHeHH I
Pemmute cucremy: a) meromom Kpamepa; 6) cpeactBamMu MaTpUYHOTO HUCHHUCICHHUS C
UCIIOJIb30BaHUEM 00paTHOM MaTpuIlbl; B) MeToJj0M [aycca.

X +X,—=3%X, =0
3X, +2X, +2X; = -1,
X, — X, + 5X; =2

Haiitn panr matpuisl

0 4 10 I
4 8 18 7
10 18 40 17
1 7 17 3

Pemmts cucremy metosiom ["aycca.
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11.

12.
13.

14.

15.

16.

17.

18.

19.

20.
21.

1+ To+3z3 — 224+ 325 =1,
271 + 2z9 + 423 — 24+ 325 = 2,
3z1 + 3zp + Sx3 — 224 + 325 =1,
2z + 2x9 + 8x3 — 314 + 925 = 2.
Haiitu pyHgameHTaaIbHyO0 CUCTEMY pEIIEHUH OJTHOPOHON CUCTEMbI YPaBHCHHIA.

l"le — X, +3x; —2x, +4x. =0
d 41‘1 - 2.“‘2 + 5.-\‘3 + .1(_1 + ?'-\.S = O
(2 | —3 2 —2 4\
X =
3 2 5 —3, 3 —1)
Pa3nea 1.3. DiieMeHTbI BEeKTOPHOM a/1redpsbl
JlaHbl TpH BEKTOpa a = {4;7;8} , b= {9;1; 3}, C= {2;—4;—1}. Jlokaszate, 4TO a, b u ¢ — 6asuc

Pemnth MaTpruHOE ypaBHEHHE.

Y HalTH Pa3jI0KEHHUE BEKTOpa d= {1;—13;—13} no Oasmcy a, buc.
Jansl  koopaumHaTel BepmuH Tpeyrombamka ABC:A(L -1 2),B(-2,0,2),C(2,1-1).

- -
Haiitu: 1) kocunyc yrima Mexay Bektopamu AB uAC; 2) koopauHaThl BeKTOpa

- - -

a=2AB-5CD; 3) anrcOpanueckyto mpoekiuio Bektopa BC na Bekrop a; 4) miuHy
MeIaHbl, ONMYIIEHHYIO Ha cTopony BC .

HaiiTu 1utomiane mapaiieiorpamma, IOCTPOSHHOro Ha BekTopax M=3p+20 un=p—-20u

€ro BBICOTY, OMYIIEHHYIO Ha BekTop N , ecrn |r)| =2, |(j| =1, (p,G) = z

6
Jlexar nmu rouku A(2,4,0),B(2,-2,4), C(1,8,—4), D(2,7,—2) B 01HOi1 IUIOCKOCTH.
Jaubr koopauHatel Bepna mupamuns ABCD: A(3,-2,2), B(1,-31), C(2,0,4), D(6,—4,6).
Haiitu: 1) mnomans rpanu ABC ; 2) 00bem nupamuast ABCD ; 3) nnuHy BBICOTBI TUPAMUJIBL,
OIyILEHHOM 13 BepIuHbl D .
Paznea 1.4. DiieMeHTbI aHAJIUTHYECKOI reOMeTpUH
Hanbl nee Bepmmnsl A(3, —1) u B(5,7) tpeyronsuuka ABC u Touka N (4, —1) nepeceueHust
ero BeIcOT. COCTaBUTh ypaBHEHUSI CTOPOH 3TOTO TPEYTOJIbHUKA.
CocTaBuTh ypaBHEHHE IJIOCKOCTH, MPOXOAsIIEH uepe3 npsamyto x = 2t + 1,y = =3t + 2,z =
2t — 3 u Touky A(2,—2,1).
Touka M (2, —1) nexurt Ha autunce, pokyc koroporo F(1,0), a cooTBeTCTBYIOIIAs
IUpeKTpuca gaHa ypaBHeHueM 2x —y — 10 = 0. CocTaBuTh ypaBHEHHE 3TOr0 3JUIUIICA.
Omnpenenuth BUJ MOBEPXHOCTH BTOPOTO MOPSI/IKA M HAPHCOBATH €€
x=2y%+(z—- 1)~
Paznen 1.5. BBenenue B MaTeMaTH4YeCKHI aHAJIN3
Haiitu 06macth onpeaeneHust U MOCTPOUTh rpaduku PyHKITUH.
a) y=3log,(x+2) 6) y=-tg2x+1
X =t
y=t>+2t
ITocTponTh KpHUBYIO B MOJIIPHOM CUCTEME KOOPAUHAT. O = 3C0S2¢p

Haiitn yxa3aHHble peesnsl, HE MOJIb3ysACh paBuwiioM Jlonurans

3T+ Tx —2x . 9-x?
x>+2 5X° +6X° —4 x>-32X° +3x-9

HOCTpOI/ITI) KPHBBIC, 3a/IaHHBIC MTAapaMCTPHUICCKU. {

. ) X+ X .
B) lim r) lim——— ) lim

3x 2 9)\*
.
x>0 14+ X —+/1—X x=0 aresin© 3X X—® X
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22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

3amana pynkius Y = f (X) Y JIBa 3HAUCHUS apryMeHTa. Tpebdyercs:

1) ycTaHOBUTH, SBJIAETCSA JIM MaHHAs (DYHKIUS HENPEPHIBHOW WM Pa3pbIBHOW IS
Ka)KJIOTO U3 JIaHHBIX 3HAYCHUI apryMeHTa;
2) B caydvae pa3pbiBa GYHKIMH HAWTH €€ Tpeiel B TOUKE pa3phbiBa ClieBa U CIIPaBa;

3) chenarb CXeMAaTHYECKUH YEePTEK.
1

f(x)=9%x X =—1 X, = -3

3agana ¢yHkuusa Y = f(X). Haiitu TOukM paspbiBa (YyHKIHMH, €CIM OHU CYIIECTBYIOT.

COSX ecim X<0
Crenatb CXeMaTHYSCKUI YePTEK. f (X) =ix*=2 ecm O<x<1
-1 ectm X1

Paspnen 1.6. InddepenunanbHoe ncuncjieHue GyHKUMU OTHON NeHCTBUTEIbHOM
nepeMeHHOMH

dx

Haiitu npou3sBoiHbIC d_ JAHHBIX (YHKIIHIA:

X COS2 X sin 6x cOS X 2 .
aA) y=— "= 6) y= B) V=2 r) y=(ctg x ) X°y =arcsin
Y= Oy ) y=(ctg x) ) X7y y

2

Haiitu ix u d 3/ a) Y =Ctg°x 6) X=v1—-1°; y:t2 +1

X X

Haiiti HanGoJblee 1 HaUMEHbIIEe 3HAUCHUS | (X) Ha OTPE3KE [a; b] :
f(x)=7-3x° [-1; 2]
HccnenoBats Metonamu nuddepennuanbHoro ucuncaenus opyaxuun Y = f (X); UCIIONB3YSI

2 3
pe3yIbTaThl HCCIIE0BAHMS, TOCTPOHTH ee rpaduk: Y =3X° —2 — X

CocTaBHUTh ypaBHEHHUs KacaTeNbHO u HopManu K kpusoit Y = f (X) B TOuke X =X, .

Crenats ueprex: Y = X° — 2X, Xo =2
Haiitu npenens! ¢pyHkunit no npasuity Jlonurans:
. X —arctg x . X 1
a) I|m—3 6) lim| —— - —
x—0 X x>\ Xx—=1 InXx

Pa3znen 1.7. DiieMeHTHI BEKTOPHOTO aHAIU3A

3
Haiitu mpou3BOIHYIO CKaJISIPHOTO OIS u(X, Y, z) = (X2 + y2 + 22)E B Touke M (1,1,1) 10

HarpasyieHnio Bekrtopa | =1— j+K .

HaiiT BeKTOpHBIE JIHHAK B BEKTOPHOM 1oJie a = 4yi—9X |

Pa3nes 1.8. @®yHKIMM HECKOJIBbKHX IepeMEeHHbIX

3xy
(2x—=5Y)
Haiitn yacTHBIE TPOU3BOIHBIC IEPBOTO MOPsAKA QYHKIUU  Z = arcsin 4/ Xy .

Haiitu u nmoctpouts o6nacts onpeaeneHus GyHKIMU Z =
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34. Haiitu rpaauent ¢pynkiuu f(X,y,z) B Touke M . BeIducanTs Npon3BOJHYIO 110

HarpasieHuIo Bekropa | ot ¢ynkuun f(X,y,z) B TOUKe

f(x,y,2)=x"+y*-xz*, M,(13,2),

M,V =2+ ]2k

2.2
35. HaiiTu yacTHBIE IPOU3BOIHBIE BTOPOTO mopsiaka GpyHkimu zZ =€ 7 . VoeauTbest, uto

0’z 9z
OX0y Oyox
36. Haiitn muddepennnan II-ro mopsiaka GyHkmmm F=—¢" 5rouke (0,1)

37.

Haiitu sxcTpemyM GyHKIMU.

z=x>+8y> —6xy+5

38. Haiitu yacTHbIE MPOU3BOIHBIE OT CIOKHON QpyHKIMH. Z = Ctg(X+Yy), raeX = u?v®, y=u'
39. CocTaBuTh ypaBHCHHE KacaTeIbHOH IJIOCKOCTH U YPaBHEHHS HOPMAJIH K
moBepxHOCTH Z = X~ —2Xy+ y° —x + 2y B Touxe M(1, 1, 1).

40. Hanncath ypaBHEHUsI KacaTelbHBIX MJIOCKOCTEH K MOBEPXHOCTH X2-3X+22+2-2y=0 B TOYKE
nepecedeHus ¢ ocbio Oy

Bomnpocsl k 3k3ameny 2 cemecTp

el A

10.

Bonpocs! gist nposepkn ypoBus «3HATDb»

Pa3nesn 2.1 UnTerpajbHoe ucuncienue GyHKIUM OAHOI epeMeHHOMH
ITepBooOpazHas GyHKIMS U HEONPEIeNEHHBIA HHTErpaJl.
OcHOBHBIE CBOMCTBA HEOTPEICIEHHOTO HHTETpaa.
Meton 3amensbl nepemeHoi. @opmyna HHTErpUPOBAHHUS 10 YaCTSIM.
[Ipocreiimme HHTETpalIbl, COAEPKAINE KBAAPATHBIN TpEXwieH. IHTerpupoBanue
panMoHaIbHBIX JpoOei.
WHuTerpupoBanne uppanoHaibHbIX BeIpaKeHUN. TpuronomeTpuieckue nojacTaHOBKH.
Teopema I1.JI. YebbIieBa 06 MHTErpupoBaHuu AU depeHnnanbHoro GMHOMA.
WHuTerpupoBanne TpUroHOMETpUYeCKUX (PyHKIUN. YHUBEpCcalbHAas TPUTOHOMETpUYECKast
MIOJICTAaHOBKA.
3ajauun, TPUBOISIIKNE K TIOHITHIO OMPEIEIEHHOTO HHTEerpasa. Teopema CylecTBOBaHMS
onpeaenéHHoro nurerpana. OCHOBHbIE CBOWCTBA.
[Ipon3BoHas OT MHTErpalia C IepeMEeHHBIM BEPXHUM IpenaesoM, popmyna HeloToHa-
Jleiionuna. dopmysa 3aMeHbl IEPEMEHHON Y MHTETPUPOBAHUS 110 YaCTSIM B
ONIPEACIEHHOM UHTETpaJe.
DopMyIIbl HaX0XKJIEHHS IO MII0CKOH (PUTYpPBI, JUIMHBI YTH C TIOMOIIBIO
ONPEACIIEHHOTO NHTETpaia
DopMysIbl HAX0XKACHUS KOOPIUHAT LIEHTPA TSKECTH MIIOCKON TIACTUHBI U TUIOCKOM 1yTHu ©
MIOMOLIBIO ONPEAECIEHHOIO HHTErpajia

11. HecoOGcTBEHHBIE HHTETPANIBI C OECKOHEUHBIMHU MpEAeIaMi HHTETPUPOBAHUS U OT

HeorpaHnueHHbIX QyHKIMHA. [Ipu3Haku cpaBHEHHUSI.
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Paznen 2.2. /IndppepennuaibHbie ypaBHEeHUs

12. Teopema Komm o cymecTBOBaHUHU M €IMHCTBEHHOCTH perieHus 1uddepeHnnanTsHoro
ypaBHEHHUS NIEPBOTO nopsiaka. 3anaua Komu.

13. OcHoBHBIE THIIBI ypaBHEHUH MEPBOTO MOPsiAKa. METOIbl UX PELICHHUS.

14. JIuneiinbie muddepeHmansabie ypaBHeHUs 1-ro mopsiaka. CTpyKTypa 00IIero pemeHusl.
BriBoa hopmysibl 001IeT0 perieHust MeToI0M BapHUallii IPOU3BOIbHON MOCTOSIHHOM.

15. VYpaBuenus B nonubix aupdepennuanax. Haxoxaenne QyHKIUY 110 €€ IOTHOMY
muddepennmany.

16. Iuddepennnanpabie ypaBHeHUs 2-ro opsaka. Teopema Komm o cymectBoBanuu u
€IMHCTBEHHOCTH pelieHus. 3agada Komm.

17. Muddepennmanbabie ypaBHEHUS, TOMYCKAIOIIUE TIOHIKEHHE MOPSAKa.

18. JIunetinas 3aBucuMocTh GyHKIHH. OnpenenuTesb BpoHCKOro 1 ero OCHOBHBIE CBOMCTBA.
Teopema o cTpykType 00IIero pemeHus: OJHOPOAHOTO YpaBHEHHUS.

19. JIuneiinbie ogHOpOAHBIE AU(depeHLInaIbHble ypaBHEHUS C TOCTOSTHHBIMU
kod(pdunmeHTamMu.. XapakTepUCTUIECKOe ypaBHEHHE.

20. JIuneitnble HeOAHOPOAHBIE AU(depeHIInaTbHbIe YPAaBHEHUS C IIOCTOSIHHBIMU
KodpdunrenTamu.. Teopema o CTpyKType 0OIIEeTo pemeHus TMHEHHOT0 HEOJHOPOAHOTO
ypaBHeHHUs. OThICKaHHE YaCTHBIX PELICHUI B Cllyyae MpPaBbIX YacTel CHEIMAIbHOTO BUAA
(MeTox HeonpeeIEHHBIX KOA((UIIUESHTOB).

21. MeTo BapHaluy MPOU3BOIBHBIX MOCTOSIHHBIX

22. Cuctemsl muddepeHnaIbHbIX ypaBHEHUN

Pa3znen 2.3. KpaTrHble HHTerpaJibl

23. JIBoitHOl uHTerpai (onpezeneHe, OCHOBHbIE CBOMCTBA, FEOMETPUUYECKUNA U PU3NUECKUI
CMBICII).

24.Bpruucnenue JBOWHBIX MHTEIPajloB MMyTEM CBEIEHUS K IIOBTOPHBIM.3aMeHa IEPEMEHHBIX B
JBOMHOM HHTerpaje. SIkobuaH, ero reoMeTpu4ecKuil CMbICII, ABOMHON UHTErpaj B
MOJIAPHBIX KOOPAWHATAX

25. TpoiiHoit uHTErpan (omnpeaeieHue, OCHOBHBIC CBOMCTBA, TEOMETPUUYCCKUN U PU3NICCKUI
cMbIcil). Bbruncienne TpoHHBIX MHTETpajioB MyTEM CBEIEHUS K IIOBTOPHBIM.

26.3amMeHa repeMeHHBIX B TPOIHOM HHTETpasie. TpoitHON HHTETrpall B IUIMHIPUYESCKUX
MOJIAPHBIX KOOPAWHATAX

Pa3nen2. 4. YucJioBble psiabl.

27.Yucnossle psaasl. Cymma psaa. CBoiicTBa cxonsammxcs psaoB. HeoOxoaumelil mpu3Hak
CXOAUMOCTH pAJa.

28.3HakonocTosHHbIE psAbl. OlleHKa ocTaTKa 3HAKOMOJIOXKHUTEIBHOTO ps/a.

29.TIpu3HaKku CpaBHEHHS.

30.ITpusnak [lanambepa.

31. PapukanbsHBIN ¥ MHTETPATbHBIN pu3Haku Korm.

32.3Hakouepenyronecs psjapl. OlieHKa ocTaTka 3HaKOYepelyrolerocs psjaa.

33.[Ipuznak JleitOHMIIA AJTs1 3HAKOYCPEAYIOMIUXCS PSAIOB.. AOCOTIOTHAS M YCIIOBHAS
CXOAUMOCTBD PSAJIOB.
Crenennsie psasl. Teopema Abens. MaTepBan u paguyc cxoaumoctu. [lownennoe
MHTErpupoBanue u AuddepeHunpoBaHie CTENEHHBIX PSAI0B.

35. Psipg Teitnopa. Teopema ¢ HEOOXOIMMOM H JOCTATOYHOM YCIIOBHSAX PA3IOKEHUS QYHKITUH
B psan Teitopa.

36. Psimpt Teitnopa amst seMeHTapHBIX QYHKIUN U UX TPUITOKECHUSI.

Bonpocsl st npoBepku ypoBusi «YMETDb»
Pa3nes 2.1 UnTerpajbHoe ucunciaeHne GyHKIUM OAHOM NepeMeHHOH
1. IlpumeHsTH CBOICTBa HEOMPENEIEHHOTO UHTErpajia MPU BIYUCICHUN
2. IlpumeHSTH METOJ] 3aMEHBI ITepeMeHOH, (popMyIiay HHTETPUPOBAHUS 110 YACTSIM.
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w

WNuTerpupoBarh panroHaIbHBIE TIPOOH.

4. WurterpupoBaTh HppalMOHaJIbHbIE BbIpaxeHUs. [[puMEHSATh TPUTOHOMETPHYECKHE
MIOJICTAHOBKH.

a. Ilpumensars reopemy I1.JI. YUeOnimeBa 06 naTerpupoBanuu au¢hepeHnaib»HOTro
OuHOMaA.

5. UurerpupoBarh TpuroHomeTpudeckue GyHkIuu. Vcrnonb30BaTh yHUBEPCATbHYIO
TPUTOHOMETPUYECKYIO TIOJICTAHOBKY.

6. Hcnomb3oBath dhopmyna Herotona-Jleitoauiia, popmMyiry 3aMeHbI IEpEMEHHON U
MHTETPUPOBAHUS 110 YACTSIM B ONPEEIEHHOM HHTETpae.

7. IlpumeHsTH onpeneaEHHbBIMUHTErpajlak BHIYUCICHUIO T€OMETPUYECKUX BETUYHH
(momrank IOCKON GUTypHI, ATHHA TYTH).

8. IlpumeHsTH OnpeeEHHbIN HHTErpajia K BEIYUCICHUIO KOOPIMHAT LIEHTPA TAKECTH
IIJIOCKOM IUIACTHUHBI U TUIOCKOU JIYTH.

9. UccnenoBaTh HECOOCTBEHHBIE MHTETPAJIBI C OECKOHEUHBIMU MIPEIeIaMU HHTETPUPOBAHUS U

OT HEOTPAHWYCHHBIX (YHKIIMHA HAa CXOAUMOCTh. [[pUMEHSTh IPU3HAKU CPAaBHEHUSI.

Paznen 2.2 luddepeHunanbubie ypaBHEHUSA

10. Pemats nuHeitHble nuddepenimanbable ypaBHeHHs 1-ro mopsaka.

11. Pemmath ogHOponHbIeAH(PepeHInaIbHbIE ypaBHEHHS |-T0 opsiaKa.

12. Pematsb ypaBHeHUd B MONHBIX quddepennnanax. Haxoauts ¢GyHKIUH MO €€ MOJTHOMY
muddepeHmany.

13. Pemarba uddepeHnuanpubie ypaBHeHUS, OMYCKAIOIIIE MOHMKEHUE MOPSIKA.

14. PemaTh TUHEWHBIE OJHOPOAHBIE TU(GEepeHIMaTbHbIC YPABHEHUS C TOCTOSTHHBIMU
Kod(hULIMeHTaMH.. UCTIONB3YS XapaKTEPUCTUIECKOE YpaBHEHUE.

15. Pemats Jlunelinsie HeogHOpOoAHBIE MU PepeHnnaIbHbIe YPABHEHUS C TOCTOSTHHBIMH
koadpdunmentamu.. Teopema o CTpyKType 00IIero pelieHus JMHEHHOTO HEOJHOPOTHOTO
ypaBHeHHsI. HaX0ouTh YaCTHBIE pelieH s B CIIy4ae MPaBbIX YacTel CIeNHUaIbHOTO BH/IA
(MeTon HeonpenenEHHBIX KOA(PPHUITUESHTOB).

16. IlpuMeHsTh METO BapHaLlUU MPOU3BOIBHBIX TTOCTOSTHHBIX

17. HaxoauThb peuieHre cucteMsl AU depeHnnanbHbIX ypaBHEHUH

Pa3nes 2.3. KpaTHble HHTErpanl
18. BeraucnsaTh TBOWHBIC HHTETPATHI.
19. MeHsTh npeaessl HHTErPUPOBAHUS IIPU BBIYUCICHUH JBOWHBIX HHTETPAJIOB
20.ITpoBOIUTH 3aMEHBI IEPEMEHHBIX B JIBOHHOM HHTETpae.
21. BBIYuCIATH IBOMHOMN MHTErpall B MOJIAPHBIX KOOPAWHATAX
22. BBIYUCIIATh TPOWHBIC HHTETPAIIBI TyTEM CBEJICHHSI K TIOBTOPHBIM.
23.I1poBOUTH 3aMEHBI IEPEMEHHBIX B TPOMHOM MHTErpaje.
24. BeIYUCIIATh TPOWHOM MHTETPaAT B IMIIMHAPHYECKUX U TIOSIPHBIX KOOPAMHATAX

Pa3nen 2.4 YucnoBblie psabl.
25. Haxoauth cymmy psiaa. [IpumMeHsITh CBOWCTBA CXOASIINXCS PAOB , HEOOXOAMMBIN
MPU3HAK CXOIMMOCTH Ps/Ia.
26. Jloka3aTh, 4TO €CJIM BCE WICHHI psla YMHOKUTH Ha 4ucI0 o # 0, TO CXOJUMOCTh HE

®© ®©
HU3MCHUTCA, IpUICM, CCIIN Zan =A , TO Za an =aA.
n=1 n=1

0
27. HpOBOI[I/ITL OLICHKY OCTAaTKa 3HAKOIIOJIOKHUTCIILHOI'O psAaa. I[OK@B&TB, 4TO €CIIN Zan -

n=1

cxonutes, 10 R ———0.
28. [IpuMeHSTh TPU3HAKK CPABHEHUS MPH UCCIIEIOBAHUH PAIOB Ha CXOAMMOCTD
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29. Ilpumensts npuszHak [lamamOepa. mpu ucciae10BaHUU PSIJOB HA CXOIUMOCTb

30. [IpumeHsATh paIuKaTbHBIA U UHTETPAIbHBIN Tpr3Haku Ko nmpy ucciae10BaHuy psIOB Ha

CXOOUMOCTh
31.TIpoBoaUTH OIIEHKY OCTaTKa 3HAKOUYEPEAYIOMIETOCs PsIa.

00 00
32. HOKaBaTB, 4qTO CCJIIN Z|an| -CXOIHNTCA, TOZan - CXOJUTCA

n=1 n=1

33. Ucnonb3oBath npu3Hak JIeOHuIa 1715 3HaKOYepeAyommxces psaoB.. Onpenensirsb

a0COJIIOTHYIO M YCIIOBHYIO CXOAMMOCTD PSIJIOB.
34. HaxonuTh UHTEPBAT U PAINYC CXOJUMOCTH. CTETIEHHBIX PSIOB

35. [IpumeHsTh TEOpEMY O HEOOXOJUMOM U JOCTATOYHOM YCIIOBUSIX Pa3I0XKEHHUS (PYHKIIMH B

pan Teiopa.
36. [IpumensTs psiapl Teinopa nis aneMeHTapHBIX GYHKITUN

Bonpocel s nposepku ypoBusi «BJIAJETDb»

Pa3nea 2.1. UnTerpajbHoe ucunciaeHue GyHKIUM OAHOM NepeMeHHOH

I arcsin® x — x dx
| 2
37. BerunciuTh HeOnpeAeIeHHbII HHTerpa 1-x
. j(5x+6) cos2xdx
38. BEIUMCIUTh HEONPEIEICHHBIA HHTErpall
In? xdx

39. BEIUUCIUTh HEONPEIeIeHHBIA HHTErpall Vx
2x% —x* —7x-12
dx
X(X+1)(x—=3)

X—-3
j—z dx
41. BBIYHCIIATH HEOTIPEEIEHHbIM HHTErpan Vv X" +4x+8

2+1gx

40. Beruncnuth HeonpeaeneHHbIH HHTEerpall

o 2
42. BBIYHCIINTH HEONpe/eeH b uaTerpan” SIN° X+2C€0s” X -3
VY1+x
e,
. X}/ x?
43. BBIUMCIIMTH HEOTIPEIEIEHHBIN HHTETPaT

2
VX549 I

o 4
44. BeluyncIuTh HEOoNpeAeIeHHbIA HHTETpal X

3
45. BBIYMCIIUTH OTPEIENIEHHBIN HHTETPall _[ In xdx.

1 +00 2

[ xe™ dx
46. BeruncnuTh HeCOOCTBEHHBINM MHTETPAIl WIIH JI0OKa3aTh PaCX0IuMOCTh. O
2 dx
47. BeraucnuTh HECOOCTBEHHBIN MHTETPAJ HIIA IOKA3aTh PACXOIUMOCTh I—z
0 (X - 2)
48. BeraucimTh TI0maae GUrypsl, OrpaHHYeHHON YKa3aHHBIMH JTHHHSIMH.
2
Craenarp 4epTex. y=Xx y= \/;
49. BeryucnuTh wiomans GUrypsl, OrpaHideHHON 3aJaHHBIMU JIMHUSIMU.
x=a(t-sin t), y=a(l-cost), y=0, 0 <t <2nx.

Paznen 2.2 [IndpepenunaibHbie ypaBHEHHSA
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50. .Haiitu o6mmii naTerpan nud@epeHnnaIbHOTO YPaBHEHUS

,  Ax+ 2xy°

y= 3x%y+3y

51. .Haiitu pemenue 3anauu Komm
y+xy=@1+x)ey? y(0)=1

52. Haiitu o6muii uaTerpan nuddepeHaabsHOr0 ypaBHEHUs
3x%eYdx+ (x*eY =1)dy =0

53. Haiitu o6mmii uaTEerpan nuddepeHmaib,HOro ypaBHeHUS
x+4y+4yy'=0

54. Haiitu o6miee pemenue nuddepeHmaibHOro ypaBHEHUS
Y'(y+)-()* =0

55. Haiftu obuwee petenue muddepenunansioro ypapuenus Y '+2y'+5y = 7e**.

56. Haittu ob1uee petenue muddepenuuansioro ypasuerus Y '+ Y = (Sin X) ™

57.Pemuth CUCTCMY MCTOAOM HCKIIFOYCHHA HEU3BECTHBIX

i=x+3%
. , X(0)=1,y(0)=2.
y=x-Yy.

Pa3znen 2.3 KpaTrnble HHTerpajibl

58. U3MeHHTD MOPSIOK UHTETPUPOBAHUS

1 x2 \/5 \/ﬁ
jdxjf dy+-jdx j f dy _
o © 1 0 Equation.3 .

59. BeluuciuTs.

_” (27xy? + 48x°y® ) dxdy;
D

D: x=1, y=x?, y=—%Xx.
60. BEIuuciauTsb.
H y cos xy dxdy;
D

D:y=x/2,y=n, x=1, x=2.
61. BEIYMCITUTh HHTETPAITBI B TIOJSIPHOW CHCTEME KOOPIMHAT:

J-J‘W/ R? —x* — y’dxdy, rae o 3amaHa cucTeMoii HepaBeHCTB: X~ + y> <R% y > X,y < J3x.

62. BeIuuCIuTh TPOHHBIE HHTETrpalibl B AEKapTOBOI cuCTeMe KOOpAUHAT

J :Ijjzdedde, V:y=0,x=0,2=0,z=x+Yy, Xx+y=1
\Y)

63. BeruuciauTh 00beMBI TCJI, OTPAHUYCHHLIX ITOBECPXHOCTAMMU:

V- X?+y?+2°<1,
T z% < X+ yc.
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Pa3nen 2.4 YucnoBblie psabl.

= n-4
64. Haiitu cymmy psna Z

= n(n-1)(n-2) Equation.3 |

65. ccenoBaTh psiJi Ha CXOJUMOCTD: Z 1
~'nlnn
0 (_ 1) n+1
66. UccnenoBaTh psAl HA CXOJUMOCTh z -
=13/n® +2n-1
L Ccosn
67.VccienoBath psiJi Ha CXOJAMMOCTD Z 2
2 (=D)"n
68. McciiemoBath psiji Ha CXOJAMMOCTD Z —_—
n=1 4n - 3
& (x=5)

69. UccnenoBaTh Ha CXOQUMOCTb: Z _
=3"nIn®n

z (-D)°

70. OueHuTh OMIMOKY, TOMyCKaeMylo MpH 3aMeHe psiaa Z |

n=1 n!

CYMMOﬁ €TI0 IICPBLIX

YCTBIPEX YJICHOB.

71.Pa3noxuTh B cTeneHHOH psaa GyHkuio Y = V27 + X
72. Paznoxwuts B creneHnoi psag gpyakuuo Y = In(L+ X + x?)

73. Haittu V19 ¢ tounoctsio 0,0001.

1
5

74. BBIYHCIIUTH ONPE/ICIICHHBIA HHTETPaJI jM dx ¢ rounocteio ¢ = 0,001.
0 X

[TonubIil QOHA OIEHOYHBIX CPEACTB ISl KOHTPOJS OCBOSHHS JUCUUIUIMHBI pa3MelleH B OaHKe
BOIMPOCOB JIAHHOTO Kypca auciuiuimabl B elearning Server 4G DMOC HI'TY mo aapecy
https://edu.nntu.ru/lesson/list/index/subject _id/1120
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YTBEPXJIAIO:
Hupekrop uncrturyra UTC

« 7 202 1.

Jucr aKTyaJiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSI TIOATOTOBKHU OaKanaBpoOB/ CIIEIUATNCTOB/ MarUCTPOB
Hamnpagnenue: {mudp — Ha3BaHue}
HamnpaBieHHOCTB:
dopma 00yueHus
['ox Hauana MOATOTOBKHU:

Kype

Cemectp

a) B paGouyro nporpaMmy He BHOCATCA U3MeHeHHs. [I[porpamma akTyalin3upoBaHa Jsis
20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj
HayvaJa MOJTOTOBKH):

1) ;

)
Pa3zpaboTtuuk (n):

(®UO, yueHas CTENICHb, YUCHOE 3BaHHE) « » 202 1_1".

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3acefaHuu Kadeapbl
poTOKOJI Ne OT «__ » 2021 .

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBenyrouuii Beimyckatomnien kapeapoii (TOII) « » 2021 r.

Metonnueckuii ornen YMYVY: « » 2021 .
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