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1. UENU N 3A0AYN OCBOEHUA OUCLUUMINHBI (MOAOYIA)

1.1. LleJ'IbI-O OCBOEHUA OUCUUNIINHBI ABNAETCA OBJlageHune CctyaeHTaMum OCHOBHbIX MOHATUNA BbICLLEN
MaTeMaTukn 1 MmaTeMaTnyeCcKnx MeTogoB UccneaoBaHUd, a Takxke BblpaGOTKa Y HUX HaBbIKOB peLlleHnA TUNoBbIX
3aad.

1.2. 3apgaden ocBoeHust sBnseTca HOPMUPOBAHME CMNOCOOHOCTM  MCMNOMb30BaTb
MaTemaTUyeckui annapart Ans peweHns 3agad MHXeHEepHON OesaTenbHOCTH.

2. MECTO OUCLUMMNWHBbI B CTPYKTYPE OBEPA30OBATEJIbHOMN
NMPOrPAMMbDI

YyebHaa gucumnnumHa (mogynb) B1.5.6. MatemaTtuka BkntoyeHa B 06s3aTenbHbIN nepedeHb
ancumnnuH  obsizatenbHOM 4acTu obpasoBaTesfibHOM MporpaMMbl BHE 3aBUCUMMOCTU OT ee
HanpasneHHocTn (npodoung). ducumnnuHa peanusyeTtcd B COOTBETCTBUM C TpeboBaHUAMMU
OrocC, On BO u YT, nocneumansHoct11.05.01PaanoanekTpoHHbIE CUCTEMbI U KOMMSEKCHI.

OucumnnuHa GasvpyeTcs Ha cnegylowmux AUcUuMninHax: mMateMatvka B OoObEMe Kypca
cpefHen LIKOonbI.

Pesynbtatel 00Oy4eHWsa, MoOmyYeHHble MpyM OCBOEHUN AUCUUNMWUHLI, Heobxoanmbl npwu
n3ydeHun cnegyrowmx amcunnnud dusmnka, OcHoBbl Teopun uenewn, OucKpeTHass maTemaTuka,
Teopus BepoOSATHOCTEN U MaTeMaTuyeckasd CTaTUCTUKA,ONeKTpogMHaMuka u pacnpocTpaHeHue
paguoBonH, Pagvomartepuanbl M paguoKOMMOHEHTblI, @ Takke MpW BbIMNOSIHEHUN BbIMYyCKHOW
KBanudgukaynoHHom paboTbl.

Pabouyas nporpamma gucumnnumHbel «MaTtemaTuka» Ana  vMHBaNMAOB U vy C
OrpaHMyYyeHHbIMWU BO3MOXHOCTSIMW  30pPOBbS  paspabaTbiBaeTcsa uMHAMBUAOYANbHO C  y4eToM
OCOBEHHOCTEN MCUXOMU3NYECKOro pPasBUTUS, WUHAMBMAOYASIbHbIX BO3MOXHOCTEM W COCTOSHWUS
300pOBbs Takux obyyaroLmxcs.

3. KOMMETEHUUUN OBYYHAIKOLWLEITOCA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA OUCUUIMIIUHBI (MOOYIIA)

Tabnuua 1.- PopmmnpoBaHne KOMNeTEHUNN SUCUMNIIMHAMU O4HOW DOPMbI 0BYYeHus

Haumenosanue CemecTpsl, pOPMHUPOBAHHS TUCIUIUINHBI
JUCLUIUINH, Komnerenmuu 6epyTcs u3 Y4eOHOro IIaHa Mo HalpaBIeHUIO IIOATOTOBKH OakaiaBpa
(hOpMHUPYIOLITIX /crienuancTa/MarHeTpa»
KOMIICTEHITHIO 1 2 3 4 5 6 7 8 9 10 11
COBMECTHO
OIIK-1
MaremaTtuka
duszuka

OcCHOBBI TEOpHH LieTIEN

DJeKTpOoIMHAMUKA U
pacnpocTpaHeHHe
pasiuoBONIH

JuckpeTHas
MaTeMaTHKa

Teopus BeposiTHOCTEN
U MaTeMaTu4ecKas
CTaTHUCTHKA

BrmmosiHeHune u 3ammura
BKP

OIIK-2




HaumenoBanue Cemectpsl, GOpMHUPOBAHHUS TUCLUITITHHBI

JHACLMILINH, Kommerenmun 6epyrcst 3 YaeOHOTo IiiaHa 1o HampaBJIeHHIO TIOATOTOBKY OakaliaBpa
(hopMHUpYIOLITIX /crienMaiCTa/MarHETPa
KOMIICTCHITUIO 1 2 3 4 5 6 7 8 9 10 11
COBMECTHO
MaremaTuka
dusnka

OCHOBBHI TEOpHH TeTIeH

DNeKTpoIUHAMUKA 1
pacnpocTpaHeHue
paaroBOIH

HuckperHas
MaTeMaTHKa

Teopus BeposTHOCTEH
U MaTeMaTUYeCKas
CTaTUCTHUKA

P aaruoMarcpualibl U
PaaAOKOMIIOHCHTLI

BrimosHeHnue u 3amura
BKP




4. NMEPEYEHbB NINAHUPYEMbIX PE3YJIBTATOB OBYYEHWA MO ANCUUTTTIMHE, COOTHECEHHbIX C
NNAHUPYEMbIMA PE3YJIbTATAMW OCBOEHWA OMNBO

Tabnuua 2. - NepeyeHb NNaHMpyemblx pe3ynbTaToB 00y4YeHUsl No ANCUUNITMHE, COOTHECEHHbIX C MaHNPYEMbIMU pe3yrnbTaTamu

OCBOEHUA

KOI{ U HAMMCHOBaHHE

KO)_] H HAMMCHOBaHHE

OueHo4HbIE CPeACTBA

KOMITCTeHIHMN HHIHKATOPA J0CTHKEHHUS IInanupyemMbie pe3yJbTaThl 00yYeHUs MO JUCIUTLIHHE Tekymrero IpomeskyTouHOI
KOMIIETEHIIHH KOHTPOJIsI aTTecTAlluN
OIIK-1Cnocoben HOIIK-1.1.Ucnons3yer 3HaTh. YMmerh: Baanern: KouTponbHbie Bunersr qs
MPECTaBUTH aJICKBATHYIO (dbyHIaMeHTanbHbIC 3aKOHbl | DyHIaAMEHTABHBIC [TpumeHsITH TToHATHITHBIM U paboThI, JK3aMeHa, 3aUeTa
COBPEMEHHOMY YPOBHIO MIPUPOIBI K OCHOBHBIC MaTeMaTHYeCKHe MaTeMaTHYECKHE (dhopMaTbHBIM TECTUPOBAHKE B
3HAHHMI HAYYHYIO KapTUHY | usnueckue u O0OBEKTHI K UX METOIEI ISt MaTeMaTHYECKUM cucrteme E-
MHpa Ha OCHOBE 3HAHUS MaTeMaTHYECKHE 3aKOHEI. CBOICTBa, OCHOBHEIE MPOBEICHUS anmnapaToM JHHEHHOU learning.
OCHOBHEIX ITOJIOKEHHIA, TTOHATHSA, METOIBI ¥ MaTeMaTHYECKHX anreOpbl, aHATMTHYECKOIN
3aKOHOB U METOIOB AITOPUTMBI pacyeros, reOMETPUH U
€CTECTBEHHBIX HAYK U JTIOTHYECKUX U MaTeMaTHIECKOTO
MaTeMaTHKH MaTeMaTHYECKHX aHam3a,
paccyXIeHui. i depeHInanbHbIX

YpaBHEHUU U TEOPUU
TOJISL 17151 JalibHEeNIIero
HCIIOJIb30BaHUS B IPYTUX
JIMCLIUTUIMHAX
€CTECTBEHHOHAYYHOTO U
po¢heCCHOHATHLHOTO
HaIlpaBJICHUH.




OIIK-2. Cnocoben
BBISBIISITH
€CTECTBEHHOHAYYHYIO
CYIITHOCTB MPOOIIEeM,
BO3HHUKAIOIIUX B XO/€
po¢eCCHOHATBHOM
JeATEeIbHOCTH, H
HNPUMEHATD
CYIIECTBYIOIMIUN (PU3UKO-
MaTeMaTHYeCcKHui anmnapar
Ut UX hopMai3anum,
aHaJM3a M PUHSITUS
pemeHus

HOIIK-2.1.Ilpeacrasnsier
COBPEMEHHOE COCTOSIHUE
obmactn
po¢eCCHOHATBHO
JEATETbHOCTH

3HaTh:
CoBpeMeHHEBIE
MaTeMaTHIeCKUe
METOJIBI ¥ AJITOPUTMBL,
OCHOBHBIC
TPHIIOKSHHUS
MaTeMaTUKH U ee
CBSI3U C IPYyTHMH
€CTECTBEHHOHAYYHbBIM
U ¥ TEXHUYECKUMHU
JUCHUIUTMHAMY.

YMmers:
IIpumensaTs
COBPEMCHHBIE
MaTeMaTHIECKHe
METOJIBI U
ITOPUTMBI JJIst
penIeHus 3aga4d
npodeccuoHaIbHOM
JIeSITEbHOCTH,
aHaJIM3a ¥ MPUHSITUS
peleHus.

Baaners:

criocobamu
(dhopmanmzary u
pereHus 3aad,
BO3HHUKAIOIINX B X0JIE
po¢eCCHOHATBHOM
JesATeIEHOCTH,
MaTeMaTHYeCKUMH
METO/IaMH, HaBBIKAMH
MaTeMaTH4ecKOro
MO/JIEITUPOBAHMSI.

KonTtponbHsie
paboTsl,
TECTUPOBAHKE B
cucteme E-
learning.

Bunersr qns
JK3aMeHa, 3aueTa




5. CTPYKTYPA U COOEPXAHUE AUCLUUNNUNHDI
5.1 PacnpegeneHuve TpyaoOEMKOCTU AUCLUMNIIUHBI MO BUaam paboT no cemecTpam
O6Lwan TpyaAOEMKOCTb AMCUMNINHBI cocTaBnsaeT 243ad.eq 864 yacos, pacnpegeneHue
YacoB no Bmaam paboT cemecTpam npeacrasneHo B Tabnuue 3.
Tabnuua 3. - PacnpegeneHne Tpya4oEMKOCTU ANCLMNIIMHBI MO BMAam paboTno

cemecTpam
TpyaroéMKoCTh B 4ac
B T1.4. mo cemecTpam
Buj yueOHoi padoThl Bcero Necem | Ne Ne
yac. e 2 ceM3 | ceM
1
4
®opmaT U3yYeHHUs AU CHUTLTHHBI C UCIIOJIb30BaHNEM JJIEMEHTOB
AJIEKTPOHHOTO O0yYEeHHUS
O6masi  TPyaoéMKOCTh  JTUCHUILIMHBI 1{ 864 270 270 180 144
yueOHOMY IIaHy
1. KonrakTHas padora: 354 140 72 72 70
AynutopHasi paboTa,B TOM YHUcJIe: 340 136 68 68 68
3aHATHUS JIeKuonHoro tuma (JI) 170 68 34 34 34
3aHATUS ceMuHapckoro tuna (I13-cemmuapsl, 170 68 34 34 34
NpakT. 3aHsATHS U JIP)
nabopaTtopHbie padoTs (JIP)
BHeaynuTopHasi, B TOM 4YucJie 14 4 4 4 2
KypcoBasi pabora (poexkT) (KP/KIT)
(KOHCyNbTalKs, 3aL1UTA)
TEKYIIUHA KOHTPOJb, KOHCYJIbTALIUH o
JVICIIATUTAHE ! 2 2 2 .
KOHTaKkTHass paboTra Ha IPOMEKYTOYHOM - 9 9 9 1
koHTpose (KPA)
2. Camocrositesasnasi padora (CPC) 366 76 144 72 74
pedepar/scce (MOATr0TOBKA)
pacuérHo-rpadudeckas pabora (PT'P) 60 20 10 20 10
(moAroToBKa)
KOHTpOJIbHAs paboTa
kypcoBas padora/mpoext (KP/KII) (moaroroska)
CaMOCTOSITEIIbHOE U3YYCHUC pasnenos,| 306 56 134 52
CaMOIOJTrOTOBKa (TMpopaboTka M MOBTOPEHUE 46
JEKIIMOHHOTO  MaTepuajia W MaTepHuana)
yu4eOHUKOB M Y4e€OHBIX MOCOOWH, MOATOTOBKA K|
7a00paTOPHBIM M TPAKTHYECKUM  3aHITHSM,
KOJIJIOKBHYM H T.JI.)
IMoaroroBka K 3k3aMeHy (KOHTPOJIb) 144 54 54 36
IloaroroBka K 3a4ety 18




5.2. CogepXaHue AUCLUNNUHBI, CTPYKTYPUPOBaHHOE NO TeMaMm

Tabnuua 4-C01:|,ep>i<aH|/|e OncunnimnHbl, CTPYKTYpUpoBaHHOE No TeMaMm

ILnanupyem Bunnl yueonoii
ple pa6oTsl (Yac)
(KOHTpOJIMPY KounrakTnas « Haumenona
[ Peanuzanus
eMble) pabora e Hue
= B pamMKax
pe3yJIbTaThl S ~ HaunmeHoBanue paspadoran
5 2g IIpakTnyec
OCBOCHHUSI:KO = T HCHO0JIb3YeMbIX AaKTHBHBIX U - HOT'0
s
A YK; OIIK; HaumenoBaHue pa3genos, TemM £ T oo Bug CPC HHTEePaAKTUBHBIX DJIEKTPOHH
- = 4 2 NMOJAr0TOBKH
K u g g3 o 5 E 00pa3oBaTeIbHBIX (XpyaoesIO 0ro Kypca
HHAMKKATOP g So| £ = z TeXHOJI0rui py. (Tpynoemko
18| s %5 g2 |e2 T B CTh B
= |Fal £ |5 & Jacax)
JOCTHUKEHUS E S yacax)
KOMIETEHIIH 2| =
. = @)
i
lcemectp
OIIK-1 Pa3gen 1. DieMeHTH THHEWHON anreOphl
NOIIK-1.1;
OIIK-2 Tema 1.1. Onepauuu Hag MaTpULIAMH. 2 2 2 nmpopaboTKa U moBTOpeHue | MHTepakTHBHASL JIEKLIHS,
WOIIK-2.1. JIEKIMOHHOTO ~MaTrepuaia | JIEKIHs c 3apaHee
U MaTepHuajia yueOHUKOB U | 3aIUITaHUPOBAHHBIMHU
Tewma 1.2. Onpenenureny. 2 2 2 p y N P
y4eOHbIX nocoOuil, | omudkamu, mpobieMHast
MOJIrOTOBKA K | JIeKIus, rpyImnoBas
Tema 1.3. Obpatnas mMatpuua. 2 2 2 [PaKTHYECKUM 3aHATHAM | JIACKYCCHSl, METOJ PaboThl B
Tema 4. Cucrembl NuHEHHBIX anreOpaundeckux | 4 4 4 Majplx - TpyImax, — MCETOA
ypaBHeHHil. «MO3TOBOM HITYpM
Pa3nen 2.BekropHast anreOpsl
OIIK-1 Tema 2.1. Bektopsl. 2 2 1 popaboTKa U MoBTOpeHue | MHTepakTHBHAS JIEKITHS,
HNOIIK-1.1; JIEKLIMOHHOTO ~ MaTepuaja | JIEKLHs C 3apaHee
OIIK-2 Tema 2.2. CkanspHoe NpoU3BEACHUE 2 2 1 1 Marepuaja y4eOHUKOB M | 3allJIaHUPOBAHHBIMHU
HOIIK-2.1. y4eOHBIX mocobui, | ommbOkamu, npoOIeMHast
Tema 2.3. BekTopHOE poU3BeIEHUE 2 2 1 MOATOTOBKA K | JeKuus, rpynmnosas
MPAaKTHYECKUM 3aHSITHAM | JUCKYCCHs, METOJ paboThl B
Tema 2.4. CMmemanHOE IPOU3BEICHUE 2 2 1 MaJIbIX rpynnax, METOJ,
«MO3rOBOM HITYPM
OIIK-1 Pasnen 3. Ananutuueckas reoMeTpus




Ilaanupyem Buasbl yueoHoii
ble padoTsI (4ac)
(KOHTpOJIMPY KonrakTHas - Haumenona
e Peanmzanus
eMble) pabora e HuUe
S B paMKax
pe3yJbTaThl & ~ HaumenoBanue pa3pa6oran
® 23 IIpakTnuec
OCBOCHHSA:KO g 5 5 HCI0JIB3YeMBbIX aKTHBHBIX U - HOTO
s
1 YK; OIIK; HaumeHnoBaHnue pa3aesioB, TeM E E : Bux CPC HHTEPAKTHBHBIX HOATOTOBKH DJIeKTPOHH
K u = s 2| 0 = 2 00pa3oBaTeIbHBIX 0ro Kypca
E |85l g | 8= . (TpyaoeMKo
HHINKKATOP g e8| E =g TeXHOJIOT Hii (TpynoemMko
bl s %] & |2 cre B CTh B
= |58 £ |55 Jacax)
OCTHKEHHUS E g yacax)
KOMIIETeHIH 2 | =
i = Q
HOIIK-1.1; Tewma 3.1. [IpsiMast Ha TUIOCKOCTH 2 2 4 mpopaboTKa U MoBTOpeHue | MHTepakTHBHASA JIEKITHS,
OIIK-2 Tema 3.2. [LIOCKOCTE 2 2 3 JIEKIMOHHOTO ~ MaTepuaja | JEKIHs c 3apaHee
HOIIK-2.1. W Marepuaia y4eOHUKOB M | 3aIlJIaHUPOBAHHBIMH
Tewma 3.3. [IpsiMast B mpocTpaHCTBE 2 2 3 p y . P
y4eOHBIX nocobuit, | ommbkamu, npoOeMHast
Tewma 3.4. Kpusbie BToporo mpsaka 2 2 2 IOATOTOBKA K | nexuus, rpymmoBas
Tewma 3.5. [IpuBeneHne KPUBBIX BTOPOTO IpsaKa K | 2 2 2 NPAaKTHYECKUM 3aHSATHSAM | JAUCKYCCHs, METOJ] paboThl B
KaHOHHYIECKOMY BULY MalBIX ~ Ipynmax,  MeTon
Tema 3.6. TToBepXHOCTH BTOPOTO HOPSIIKA 2 2 3 «MO3TOBOM IITYpM
OIIK-1 Paznen 4. [luddepenipanbHoe HCUUCACHUE PYHKIIUH OJHOM MEPEMEHHOM
(;41'([)1?12(-1.1, Tema 4.1. @OyHkuuM OJHOH mNepeMeHHOil. | 2 2 2 npopaboTka 1 noBropeHue | MHTepakTHBHAas JIEKITHs,
I/IOHi< 21 OCHOBHBIE TTOHSATHSI JIEKIIMOHHOTO MaTepuaa | JICKIUSI c 3apaHee
" Tewma 4.2. [Ipenen mocnenoBaTeNbHOCTH 2 2 4 1 Marepuaia yieOHUKOB U | 3aryIaHUPOBaHHBIMHU
y4eOHbIX nocoOuii, | omudkamu, mpobieMHas
Tema 4.3. Ipenen GyHKInu 4 4 4 MOATOTOBKA K | JeKuus, rpynmnosas
Tema 4.4. HempepriBHOCTB. TOYKH pa3phiBa. 2 2 2 NPAKTHIECKUM 3aHATHAM JHCKYCCHs, METOH pPaboThl B
MaNplX  Tpymmax,  MeTOJ
Tema 4.5. IIpoussoauas. uddepeniuar. 2 2 6 «MO3TOBOM IITYPM
Tema 4.6. Teopembl 0 auddepeHUUpyeMbIX | 2 2 2
(GYHKIHAX.
Tema 4.7. [Tpaswio Jlonurars. 2 2 4
Tema 4.8. ®opmyna Teiinopa. 2 2 4
Tema 4.9. VccnenoBanue GyHKIUH ¢ moMomblo | 4 4 4
MIPOU3BOTHOM
OIIK-1 Paszpen 5.OyHKIMY MHOTUX NIEPEMEHHON

10




Ilaanupyem Buasbl yueoHoii
ble padoTsI (4ac)
(KOHTpOJIMPY KonrakTHas - Haumenona
e Peanmzanus
eMble) pabora e HuUe
S B paMKax
pe3yabTaThI & ~ HaumenoBanue pa3pa6oran
® 23 IIpakTnuec
OCBOCHHSA:KO g 5 5 HCI0JIB3YeMBbIX aKTHBHBIX U - HOTO
s
1 YK; OIIK; HaumeHnoBaHnue pa3aesioB, TeM E E : Bux CPC HHTEPAKTHBHBIX HOATOTOBKH DJIeKTPOHH
K u g dE o 5 = 00pa3oBaTeIbHBIX (TpynoemMKo 0ro Kypca
HHAUKKATOP g S S g = z TeXHOJI0Tui py (TpyaoemMko
bl 2 .S s| & e = ¢re B CTh B
= & £ | S5 Jacax)
JNOCTHKEHUsI E S yacax)
KOMIIETeHIH 2 | =
. = @)
i
HOIIK-1.1; Tema 5.1. OyHKIUM HECKOJBKHX IEpPEMEHHBIX. | 2 2 2 mpopaboTKa 1 MOBTOpeHue | MHTepakTHBHASA JIEKITHS,
OIIK-2 OCHOBHBIE IOHSTHUS JIEKLIMOHHOT'O MaTepuana JIeKUus c 3apaHee
HOIIK-2.1. Tema 5.2. YacTHble TNPOU3BOJHBIC, MOJHBINA | 2 2 2 U MaTepuaya yucOHUKOB U | 3aIUIaHUPOBAHHBIMHU
i depernman yueOHBIX TOCOOUH, OIHOKaMH, npoOeMHast
Tema 5.3. ®opmyna Teitnopa. 2 2 2 MOATOTOBKA K JIeKIus, IpyINoBas
NPAaKTHYECKUM 3aHSATHAM | JAUCKYCCHs, METOJ] paboThl B
Tema 5.4. be3ycnoBHbIH U yCIOBHBIN 3kcTpeMyM | 4 4 2 MajblX  TpyMNmax, METO]I
«MO3rOBOM HITYPM
Tema 5.5. Haxoxnenue skcrpemyma ¢ynkuuu 2- | 4 4 3
X NepEMEHHBIX Ha KOMITAKTHOM MHOXECTBE
Tema 5.6. TI'paguenr, mpousBogHas 10 | 2 2 2
HaTpaBJICHUIO
Hroro 3a cemecTp 68 68 76
2 cemecTp
OIIK-1 Pasnen 6./uTerpanbHoe ucuucienre GyHKIUN OJHON TepeMEeHHOM
HOIIK-1.1; Tema 6.1. IlepBooOpa3nas. HeomnpeneneHusiii | 2 1 14 mpopaboTKa U MoBTOpeHue | MHTepakTHBHAS JIEKLIMS,
OIIK-2 HHTErpaj JIEKIIMOHHOTO MaTepuaa | JICKIUSI c 3apaHee
MOIIK-2.1. Tema 6.2. MeTobI HHTETPUPOBAHUS 4 4 12 1 MaTepHuajia yueOHHUKOB U | 3aIUITaHUPOBAHHBIMHU
Tema 6.3. MHTerpupoBaHHE paLMOHATLHBIX, | 6 6 12 | yuebHbIX nocobui, | omubkamu, npoOneMHas
TPUTOHOMETPUUECKHUX u HppaLOHAIBHBIX IIOArOTOBKA K | JIeKIus, rpynmosas
(GyHKIHIA, MPAaKTUYCCKUM 3aHATHAM | JTUCKYCCHS, METOA pabOThl B
Tema 6.4. OnpeniesieHHbIA HHTETPaJl. 4 4 14 MaJIbIX rpymnmax, METOA
Tema  6.5. Ilpumoxenuss  onpeneneHHoro | 4 4 12 «MO3rOBOM HITYpM
WHTErpaia
Tema 6.6. HecoOcTBEeHHBIE MHTETPAIIbI. 2 2 12
OIIK-1 Pa3nen 7.[Anddepennmansasie ypaBHEHUS
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Ilaanupyem Buasbl yueoHoii
ble padoTsI (4ac)
(KOHTpOJIMPY KonrakTHas - Haumenona
e Peanmzanus
eMble) pabora e HuUe
= B paMKax
pe3yJbTaThl & ~ HaumenoBanue pa3pa6oran
® 23 IIpakTnuec
OCBOCHHSA:KO = 5 5 HCI0JIB3YeMBbIX aKTHBHBIX U - HOTO
s
1 YK; OIIK; HaumeHnoBaHnue pa3aesioB, TeM E E : Bux CPC HHTEPAKTHBHBIX HOATOTOBKH DJIeKTPOHH
K u = s 2| 0 = 2 00pa3oBaTeIbHBIX 0ro Kypca
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bl s %] & |2 cre B CTh B
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JNOCTHKEHUsI E S yacax)
KOMIIETeHIH 2 | =
. = @)
i
HOIIK-1.1; Tema 7.1. J. y. l-ro mopsmka. OcHOBHBIE | 2 2 12 mpopaboTKa U MoBTOpeHue | MHTepakTHBHASA JIEKITHS,
OIIK-2 TIOHSTHSA JICKIMOHHOTO ~MaTepHuaia | JIEKIH c 3apaHee
HOIIK-2.1. Tema 7.2. OgHoponusie a.y. Jluneinsie a.y. 1-ro | 2 2 14 U MaTepHuaja yYcOHHUKOB U | 3aIUIaHUPOBAHHBIMHU
nopsiAka. YpaBHeHHs bepHyu. y4eOHBIX nocobuit, | ommdkamu, npoOeMHast
Tema 7.3. Jl.y. BBICIIMX NOPSAKOB. YpaBHeHHs, | 2 2 14 MOJATrOTOBKA K | JEeKIusd, Ipynnosas
JIOIYCKAIOLIHe TOpsIKa MPAKTUYECKUM 3aHATUAM | JTUCKyCCHS, METOA paboThl B
npopa0boTKa U MOBTOPEHHE | MajbIX  Ipynmax,  MeTo[
Tema 7.4. JluneiilHple 1.y. ¢ TOCTOSHHBIMH | 4 4 14 JICKIHOHHOTO MaT66pHana (MOSTOBOH HITYpM
K03 DUIHEHTAMH. " MgTepHana yge OHUKOB 11
YeOHBIX TOCOOMH
Tema 7.5. Cucremsi 11.y. 2 2 14 y ’
MOJTOTOBKA K
MPaKTHYECKUM 3aHSATHAM
Hroro 3a cemecTp 34 34 144
3 cemecTp
OIIK-1 Pa3zpnen 8.Yucnossie 1 GyHKIIMOHAIBHBIE PSIIIBI
WOIIK-1.1; Tema 8.1. Ilpu3sHakm CXOAMMOCTH UHCIOBHIX | 4 4 8 npopaboTka 1 noBropeHue | MHTepakTHBHAas JIEKLIUS,
OIIK-2 psAAoB. YcinoBHas ¥ aOCOIIOTHASI CXOAUMOCTb. JIEKIIMOHHOTO MaTepuaa | JICKIUSI c 3apaHee
MOIIK-2.1. Tema 8.2. ®ynkuuoHanbHbie psigel. OOmacTs | 2 2 8 1 MaTepuaja yYcOHHUKOB U | 3aIUIaHUPOBAHHBIMHU
CXOAUMOCTH. y4eOHbIX nocoOuil, | omubdkamu, mpobieMHas
Tema 8.3. CrerneHHbIe pszbL. | 2 2 8 HOJrOTOBKa K | JICKIHS, rpymmnoBas
Iuddepenuuposanue u UHTETPUPOBAHKE NPAaKTHYECKUM 3aHSATHAM | JAUCKYCCHs, METOJ]] paboThl B
CTETICHHBIX PSIJIOB MaJBIX ~ Tpymmax,  MeTox
Tewma 8.4. Psn Teiinopa. 1 1 4 «MO3TOBOM IITYPM
Tema 8.5. [lpuMeHeHne cTemeHHBIX pAgoB K | 1 1 4
NPUOIMKEHHBIM BBIYHCIICHUSIM.
Tema 8.6. Psan @ypre. Psaget @ypre it yeTHBIX U | 4 4 12
HEUYCTHBIX (DYHKIIUH.
OIIK-1 Pazpnen 9. VHTerpasipHoe ncuncienne QyHKINA HECKOJIBKUX NMEPEMEHHBIX
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1 YK; OIIK; HaumeHnoBaHnue pa3aesioB, TeM E E : Bux CPC HHTEPAKTHBHBIX HOATOTOBKH DJIeKTPOHH
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HOIIK-1.1; Tema 9.1. [IBoiiHO# HHTETpAI 4 4 4 - nmpopaboTKa u | HTepakTHBHASA JIEKITHS,
OIIK-2 Tema 9.2. TpoitHO# HHTErpaJL. 4 4 4 MOBTOPEHHE JIEKIIHOHHOTO | JICKIHS c 3apaHee
NOIIK-2.1. Tema 9.3, KpHBOMHHGHHEIC HHTCTpATE 2 Z 2 Marepuaga M MaTepuana | 3alUlaHUPOBAaHHBIMU
o y4EOHUKOB W y4eOHBIX | OMIMOKaMH, npobiaeMHas
NocoOMH, MOATOTOBKA K | JIEKIHA TIIOBAst
Tema 9.4. [ToBepXHOCTHBIC HHTETPANEI TIepBOTO U | 4 4 6 ’ A T, Py
NPAaKTHYECKUM 3aHSATHSAM | JAUCKYCCHs, METOJ] paboThl B
BTOporo poxos. Popmynsr OcTporpaickoro-
Taycea u Crokca MalBIX ~ Ipynmax,  MeTon
«MO3TOBOM LITYpM
Tema 9.5. DneMeHTHI TEOPUH TIOJIS 4 4 10 P
Hroro 3a cemecTp 34 34 72
4 cemecTp
OIIK-1 Pazpnen 10.Teopust pyHKIHMIT KOMIUIEKCHOTO NEPEMEHHOTO
HOIIK-1.1; _
OIIK-2 Tema 10.1. KoMiiekcHble 4ucna, OEWCTBUS Ham | 2 2 4 mpopaboTKa U MoBTOpeHue | MHTepakTHBHAS JIEKLINS,
NOTIK-2.1 HUMHU. KopeHb U3 KOMILIEKCHOTO YHUCIA. JIEKIIMOHHOTO MaTepuaa | JICKIUSI c 3apaHee
Tema 10.2. OyHkuMM KOMIUIEKCHOTO | 6 6 4 W Marepuaia y4eOHUKOB M | 3aIlJIAHUPOBAaHHBIMH
NIEPEMEHHOT0: OCHOBHbIE MOHATHUS. y4eOHBIX nocoOuii, | ommoOKaMu, npoOIeMHast
DneMeHTapHbIe byHKIMN KOMIUIEKCHOTO MOJIrOTOBKA K | JIeKIus, rpyImnoBas
MIEPEMEHHOTO. NPaKTHYECKUM 3aHSTHSAM | JAUCKYCCHs, METoJ paboThl B
Tema 10.3. TIpouwsBomnas. VYcnosus Komm- | 4 4 6 MajJblX  TpyMmax, METOJT
Pumana. Ananutudeckast pyHKuusi. «MO3TrOBOM LITYPM
Tema 10.4. Uurterpan ot QpyHKIMH KOMILIEKCHOTO | 4 6 6
IIepEeMEHHOTO.
Tema 10.5. Psaner Teitnopa u Jlopana. 4 4 6
Tema 10.6. Knaccudpukanmss wu30iupoBaHHBIX | 4 4 10

0COOBIX TOYEK.
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Tema 10.7. Brraersr. Boruncnenue maTETpanios ¢ | 4 4 8
TIOMOIIBIO BBIYETOB.
Tema 10.8. IIpuoskeHHUS BEIYETOB 2 2 4
OIIK-1 Paspen 11. OnepaiioHHOE UCUYKCICHUE
NOIIK-1.1;
OIIK-2 Tema 11.1. TIpeoopa3oanue Jlamaaca. | 2 2 4 npopaboTka u noBropeHue | MHTepakTuBHAs JIeKITHS,
NOIIK-2.1. IIpeobpa3oBanue Jlanaca u ero CBOWCTBa. JIEKLIMOHHOI'O0  MaTepuaja | JICKIMs c 3apaHee
Tema 11.2. Pemenue nupdepeHnuanbHbIX | 2 2 4 W Marepuaia y4eOHUKOB M | 3aIlJIaHUPOBAHHBIMH
ypaBHeHmii W cucreM aupdepeHnnaATbHBIX y4eOHBIX nocobuit, | ommdKamu, npoOeMHast
ypaBHeHMii onepanoHHbIM MEeTO/I0M. MOJIrOTOBKA K | JeKIus, rpyImnoBas
Pemenve muddepeHumanbHblX  ypaBHEHHH H NPaKTHYECKUM 3aHSITHSAM | JAUCKYCCHs, METOJ paboThl B
cucTeM nuddepeHnnanbHBIX ypaBHEHUH MalBIX ~ Tpymmax,  METox
OTIEPAIIIOHHBIM METOIOM. «MO3TOBOW IITYPM
Hroro 3a cemectp 34 34 46
Hroro mo pucunminue 170 170 | 366
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6. TEKYLWW/ KOHTPOJ1b YCMNEBAEMOCTU M MPOMEXYTOUYHAS
ATTECTAUNA MO NTOTAM OCBOEHNA OUCUUTTTINHDBI

TeKylWnn KOHTPONb OCYLLeCTBNAETCA Mo BceM Buaam YyyebHoro npouecca:
YyCTHOe cobecenoBaHMe NO TEMaM FNEKLMOHHbIX 3aHATWUW, BbINOSIHEHWE MPaKTU4ECKUX
3agaHuin. [1poOMEeXyTOYHbIN KOHTPOSIb MPoBOAMTCA B (popMe TECTUPOBaHUSA WU B
YCTHO-NMUCbMEHHON dhopMme.

6.1. TunoBble KOHTPOSbHbIE 3a4aHMA UMK UHble MaTepuansl, Heobxoanmele A5
OLEHKM 3HaHWW, YMEHWA WU HaBbIKOB W (MNX) onbiTa AEATEeNbHOCTU AeATerIbHOCTU
ocBelleHbl B pasgene 12.

MHavBuayanbHble npakTuyeckue 3afaHus U BOMPOChl ANA TEKYLLero KOHTpons
Mo TeopeTU4eckoMy maTtepuany XpaHdaTcsa Ha kadpeape «[llpuknagHas martemaTukar»
aya. 1204 no agpecy H.Hosropoga, yn. MunuHa, 24 un HaxoasaTtcs B cBOO60OAHOM JOCTyne.

TecTbl ONa MPOMEXYTOYHOro KOHTponsa cdopmupoBaHbl B cucteme E-learning w
HaxogaTca B cBOOOAHOM AOCTyne:

https://edu.nntu.ru/quest/question/list/subject _id/798/quest _id/5804
https://edu.nntu.ru/quest/question/list/subject id/1475/quest id/4769
https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1668
https://edu.nntu.ru/quest/question/list/subject _id/798/quest id/1343
https://edu.nntu.ru/quest/question/list/subject _id/798/quest_id/1348
https://edu.nntu.ru/quest/question/list/subject _id/798/quest id/1919
https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1817
https://edu.nntu.ru/quest/question/list/subject _id/798/quest id/1674

6.2 OnucaHue nokasaTenen U KpUTepueB KOHTPONSA ycrneBaeMoCTU, onucaHue
LWKan oueHUBaHusA

Tabnuua 5. - MNpn Tekywem KOHTpone (KOHTPOmbHbIE HeAEeNW) N OLEHKa BbIMNONTHEHUS
KOHTPOIbHbIX paboT

Hxana IK3ameH/
3auer
OlleHHUBAHMS
40<R<=50 OTanvHO
30<R<=40 Xopouio 3a4eT
20<R<=30 Y 10BIETBOPUTEIHEHO
O<R<=20 HeynosnerBopurenbHo HE3a4eT
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Tabnuua 6.- Kputepun oueHmBaHus pesynbtaTa 00y4eHns no AUCUMNINHE 1 LIKana oLeHUBaHNS

Kpurepuu oueHnBaHus pe3y/jibTaToB 00y4eHUs

K Kon u HanMeHOBaHMe OrneHka OueHka OrneHka OrneHka
04 M HaUMEHOBaHUE HHIMKATOPA JOCTHKEHHs | «HEYIOBJIETBOPUTEILHO» | «YAOBJIETBOPHTEIbHO» / «xopouio» / «OTJIUYHOY /
KOMIIE€TEHIMH KOMITETeHIHH / «HE 3a9TEHOY «3aUTCHOY «3aUTEHOY «3aUTCHO»
0-59% 60-74% 75-89% 90-100%
OT max PeUTUHIOBOU OT max PeUTUHIOBOU OT max PeUTUHIOBOM OT max PEeUTUHIOBOM
OLICHKHW KOHTPOJIA OLICHKU KOHTPOJIA OLICHKHW KOHTPOJIA OLICHKHW KOHTPOJIA
OIIK-1 HOIIK-1.1.Vcnons3yer He 3Haer onpenenenuit ®DparmMeHTapHbIE, 3Haer Marepuain Ha joctaroyHo | Mmeer riyOokue 3HaHMS BCEro
Crocoben IpEeACTaBUTH (byHI[aMCHTaJ'IBHI)Ie 3aKOHbI BaKHEHIITUX HOHSITHﬁ, CBOﬁCTB, TIOBEPXHOCTHBIE 3HAHUA 1o XOpoueM YpOBHE; ITPEACTABIISAET MaTepuaia CTPYKTYPbI
AICKBAaTHYIO COBPEMEHHOMY TIPpUPOJbl 1 OCHOBHBIC (1)14314'-[601(1/[6 u (bOpMyJ'I MaT€MaTUuKH, HE MOXCT MaTE€MaTHKE. OCHOBHBIC 3a1a4H B JUCHHMIITIMHBI; OCBOMJI HOBAIlMHU
YPOBHIO 3HaHUI Hay4yHYyH0 | MaT€MaTUYECKUE 3aKOHBI. c(hopMyIUpOBaTH OCHOBHBIE M3noxxeHue nonyyeHHbIX paMKax IIOCTaHOBKH JIEKLIMOHHOT'O Kypca 1o
KapTUHY MHpa Ha OCHOBE 3HAHUA YTBEPKACHUSA, YTO NPENATCTBYET 3HAHMI HCIIOJIHOC, OJHAKO 3TO HE uenefz’[ n BBI60pa OIITUMAJIBHBIX CPaBHEHHUIO C
OCHOBHBIX IIOJIOKEHHUH, 3aKOHOB U YCBOGHHIO MOCJIEIYIOIIEr0 MPENsTCTBYET YCBOGHHIO | CIIOCOOOB MX JJOCTHXKEHHUSI. y4ueOHO JIUTEPATypON;
METOHAOB €CTCCTBCHHBIX HAYK H Marepuaa. TIOCIIEAYIOLIETO Marepuaia. H3JI0KEHHUEC MTOJTYYCHHBIX 3HAHUI
MaATCMAaTHKH Z[OHyCKa}OTC}I OTACIIBbHBIC TIOJTHOE, CUCTEMHOC.
CyLIECTBEHHBIE OLIMOKH,
HCIIPpaBJICHHBIC C IIOMOIIBIO

IperoaaBartels. 3aTpyIHEHUS IPU
(opMyIIpOBaHUH PE3YJIbTATOB H
HX peIIeHUi

OIIK-2. CriocobeH BEISBISTH
€CTECTBEHHOHAYYHYIO CYII[HOCTh
po6IIeM, BOSHUKAIONINX B XOJIE
npo¢eccHOHaTEHON
JIeATETLHOCTH, ¥ IPHUMEHSTh
CYIIECTBYIOIIMH (PU3HKO-
MaTeMaTHYECKHUI alapar s ux
(hopMmanM3annm, aHaIH3a 1
TIPHHSTAS PEIIeHHsT

HOIIK-2.1.IIpencrasiser
COBPEMEHHOE COCTOSIHHE 001acTi
PO ecCHOHANBHON JIEATETEHOCTH

He npencrasisier coBpeMeHHOE
COCTOSIHUE 007TacTH
npoeccHoHATEHON
JIeSITETILHOCTH , HE yMeeT
(hopMyIHpOBaTh 3a/1a4U
npoeccHoHaTEHON
JIeTEILHOCTH Ha OCHOBE
COBPEMEHHBIX MAaTEMAaTHYECKUX
METO/I0B

®dparmeHTapHsble,
MIOBEPXHOCTHBIE
MaTeMaTHKe.
N3noxenne nonyueHHbIX
3HAHUM HETOJIHOE, OTHAKO 3TO
HE IPEeISITCTBYET YCBOCHUIO
MOCIIEYIOIIEro MaTepHaa.
JlomyckaroTcs OT/IeNbHbIE
CYLIECTBEHHBIE OIUOKH,
HCIIPaBIICHHBIE C IOMOLIBIO
MperoaaBaTels. 3aTpyIHEHHS
npu GOpMyIUPOBAHHU
pPe3yJIbTaTOB U UX PELICHUI

3HaHUA o

IIpencrapnsier coBpeMeHHOE
COCTOSIHUE 007TacTH
npoeccHOHATEHON
JIeSTETLHOCTH , yMEeT
(hopMyITHpOBaTh 3aMa4H
npoeccHOHATEHON
JIeATEILHOCTH Ha OCHOBE
COBPEMEHHBIX MAaTEMAaTHYECKUX
METO/IOB

Hmeer rimyOokue 3HAHHS BCETO

Mareprana CTPYKTYpBI
JIMCLMILUIMHBL, OCBOWJ HOBALHU
JIEKLIHOHHOTO Kypca 1o
CPaBHEHHIO C

y4aeOHoM JINTEPaTypoi;

H3JI0KCHUEC TTOJTYYCHHBIX 3HAHUI
TTOJTHOE, CHCTEMHO..
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Ounenka Kputepun onenuBanus

OLICHKY «OTJIMYHO» 3aCIyKUBAET CTYACHT, OCBOUBIIUI 3HAHUS,
Bricokuii ypoBeHb «5» | yMEHHUs, KOMIIETCHIIMU M TEOPETUYECKH MaTepual 06e3 mpoOesnos;
(0TIM4HO) BBINOJIHUBUIMN BCE 3a/1aHUs, IPEyCMOTPEHHbIE y4EOHBIM IJIAaHOM Ha
BBICOKOM Ka4€CTBEHHOM YPOBHE; IPAKTUYECKUE HABBIKH
1po¢eCCHOHATILHOIO IPUMEHEHHUS] OCBOCHHBIX 3HAHUH CPOPMHUPOBAHBI.

OLICHKY «XO0pOoUIO» 3aCIYKHUBACT CTYACHT, IIPAKTUYCCKHU IMOJTHOCTBIO
OCBOUBIIHM 3HaHUs, YMECHUSA, KOMIICTCHIUU U TeopeTI/I‘leCKI/Iﬁ
Marcpuall, y‘-ICGHBIe 3agaHusg HE OICHCHbI MaKCUMAJIbHBIM YU CJIOM
6a.]'IJ'IOB, B OCHOBHOM C(bOpMI/IpOBaJ'I IMPAKTHUYCCKUEC HABBIKH.

Cpennuii ypoBeHb «4»
(xopor10)

OIICHKY «Y/OBJIETBOPUTEIbHO» 3aCITY>KUBACT CTYJEHT, YaCTUYHO C
[Toporosslii ypoBeHb «3» | mpoberamMu OCBOMBIIHM 3HAHUS, YMEHUS, KOMIETCHIINU U
(YIOBIETBOPUTENHHO) | TEOPETUUYECCKUI MaTepuall, MHOTHE Y4eOHbIC 3a1aHus THO0 HE
BBITMIOJIHIIL, JIUOO OHH OLIEHEHBI YHCIIOM 0alyIoB OJIM3KUM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYECKIE HABBIKUA HE COPMUPOBAHBI.

MUHAMAIBbHBIHN YPOBEHb OLOCHKY «HCYIOBJICTBOPHUTCIIbHO» 3aCIIYKUBACT CTYIACHT, HC OCBOMBIIHI
Q» 3HAaHUWA, YMCHUAI, KOMIICTCHIIUNU U TeopeTI/I‘IeCKI/Iﬁ MaTcpual, y‘lC6H]':>IC
(HGYIIOBJIGTBOPI/ITGJH)HO) 3aaaHus HEC BBIIIOJIHUII, IIPAKTUYCCKHNEC HABBIKH HE C(I)OpMI/IpOBaHI)I.

7. YHEBHO-METOOWYECKOE OBECINEYEHUE ANCLUUIMJINHDbI

7.1 YyebHasa nutepaTtypa,nevyaTHble usgaHus 6monumorteyHoro ¢poHaa

7.1.1 lwuckyHoB H.C. [OuddepeHumansHoe U UHTErpanbHOE  UCYUCIEHUSA
:Yueb.nocobme:B 2-x T. T.1 / H. C. lNuckyHoB. - N3a.ctep. - M. : UnTerpan-lpecc, 2006. -
416 c. - Npegm.ykas.:.c.410-415. - ISBN 5-89602-012-0(T.1). - ISBN 5-89602-014-7.

7.1.2 TlwnckyHos H.C. [OudppepeHumansHoe U WMHTerpasibHoe  UCYUCNEHUSA
:Yuyeb.nocobme:B 2-x 1. T.2 / H. C. MNuckyHoB. - N3a.ctep. - M. : UnTerpan-lpecc, 2006. -
544 c. - lNpeam.ykas.:c.539-544. - ISBN 5-89602-013-9(1.2). - ISBN 5-89602-014-7.

7.1.3 Wvnauyee B.C. Kypc Bbicwen matemaTtukn : YuyebHuk / B. C. Wunaues ; lNoa
pen.A.H.TuxoHoBa. - 3-e uag.,ucnp. - M. : OHuke, 2007. - 600 c. : un. - ISBN 978-5-488-
00925-7.

7.1.4 HataHcoH W.[1. KpaTkum Kypc Bbicllen matematuku :Yyeb.nocobme / W. TI.
HataHcoH. - 9-e wusa..ctep. - CI6. : Jlanb, 2007. - 736 c. - (Y4ebBHukn ans
By30B.CneunansHas nuteparypa). - ISBN 978-5-8114-0123-9.

7.1.5 bepmaHT A.®. KpaTkun Kypc maTemaTtudeckoro aHanmsa :Y4yeb.nocobue / A. O.
BepmaHT, W. I'. ApamaHoBuud. - 16-e n3g.,ctep. - Cl16.; M.; KpacHogap : Jlanb, 2010. -
736 c. : un. - (Knaccudeckasn yyebHasa nutepartypa no maremaTuke). - bubnuorp.:c.736. -
ISBN 978-5-8114-0499-5.

7.1.6 MNucbmeHHbIn [.T. KoHcnekT nekumin no Bbicuen matematuke / [1. T. NMMCbMEHHbIN.
- 10-e uag.,ucnp. - M. : Anpuc-npecc, 2011. - 603 c. : un. - (Beicwee obpasoBaHue). -
Mpwnn.:c.599-603. - ISBN 978-5-8112-4351-8.

7.1.7 3anopoxel .. PykoBOACTBO K pelueHuto 3aday No MmaTeMaTUd4ecKkoMy aHanmsy:
Yyueb.nocobue / I'. . Banopoxel. - 7-e uag.,crep. - CI16. : Jlanb, 2010. - 461 c. : vn. -
(YyebHukn ansa BysoB.CneumansHaga nutepatypa). - ISBN 978-5-8114-0912-9.

7.1.8 bepmaH IN.H. C6opHMK 3agay no Kypcy mMaTematuyeckoro aHanusa. PelweHue
TUMWYHBLIX U TPYOHbIX 3adad :Yyeb.nocobue / . H. bepmaH. - 3-e uag.,crep. - Cl16. :
JNTanb, 2007. - 608 c. : un. - (YyebHukn gns By3oB.CneuunanbHasa nutepatypa). - ISBN
978-5-8114-0657-9.
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7.1.9 Bbicliag matemaTuka B yrnpaxxHeHusaX 1 3agadax :Ydeb.nocobue:B 2-x 4. YH.2 /1. E.
[aHko [v gp.]. - 6-e n3a. - M. : OHuke 21 Bek; Mup n obpasoBaHue, 2007. - 416 c. : vn. -
Bubnuorp.:c.416. - MNpun.:c.409-415. - ISBN 978-5-488-01070-3(OHukc). - ISBN 978-5-
488-01072-7(4.2). - ISBN 978-5-94666-366-3(Mup 1 obpasoBaHue); 978-5-94666-389-
2(4.2).

7.1.10 KneTtenuk [1.B. C60pHMK 3a4a4 No aHanMTM4eckon reometpun: Yyeb.nocobue / L.
B. KneteHnuk ; lMNoa pea.H.B.Ecdmmosa. - 17-e n3a.,ctep. - Cl16. : MNpodeccus, 2006. -
200 c. : vn. - ISBN 5-93913-037-2.

7.1.11 KysHeuoB JI.A. COGopHMK 3a4aHui Mo BbICLLIEN MaTeMaTuKke. TUMNOBbIE pacyEThI
:Yueb.nocobume / J1.A. KysHeuoB. - 9-e wu3g.,ctep. - CI6. : Jlanb, 2007. - 240 c. -
(YuyebHukn ans BysoB.CneumanbHas nutepatypa). - pun.:c.234-238. - ISBN 978-5-
8114-0574-9 : 131-50.

CnpaBo4Ho-6ubnuorpacunyeckas nurepartypa

7.2.1 TobepHuk, H.C. JlInHenHasa anrebpa n aHanutnyeckaa reomeTtpus: Yueb.nocobue/
H.C. lNobepHuk, A.A. KypkuH, W.B. JTanwuH, W.B. Jincayenko, C.H. HaropHbix, E.B.
®ponarnHa, A.A. YepHoBa, T.H. Akosnesa; HI' TY um. P. E. Anekceea. - H. Hosropoga;:
[U3p-Bo HITY], 2017. - 206 c. - ISBN 978-5-502-00956-0.

7.2.2 MaTtematnyeckmn aHanua: Ydeb.nocobme. Y.1: [duddepeHumanbHoe u
NMHTEerpanbHoe ncuncnenne dyHkunin ogHon nepemenHon / B.B.Mapgkos, O.M. Ncaesa,
N.B.Konbuuk, J1.H. KpnsoHocos, A.A.KypkuH; HI'TY nm.P.E.Anekceesa. - H. HoBropog:
[U3p-Bo HI'TY], 2019. - 213 c. - bubnuorp.:c.213. - ISBN 978-5-502-01182-2; 978-5-502-
01183-9 (4.1).

7.2.3 baraeB, A.B. MaTtematnyecknin aHanua [ONEKTPOHHblE TEKCTOBbIE [aHHbIE]:
Yyeb.nocobue. H.2: JuddepeHumnanbHoe n nHTerpanbHoe ncuncrneHne gyHKUMn MHOrmx
nepemeHHbix / A.B.baraes, H.C.l06epHuk, U.B. Nopoxoea, U.B.Konbunk, A.A.; KypkuH;
HITY wum.P.E.Anekceesa. - H. Hosropoa: [Wsg-seo HITY], 2020. - 183 c. -
Bubnuorp.:c.181-182. - ISBN 978-5-502-01182-2.

7.24 AnekceeHko C.H. [OuddepeHumanbHble ypaBHeHus: Y4yeb.nocobue /
C.H.AnekceeHko,A.B.baraes, A.C.EnudgaHoBa, W.B.Konbumk, A.A.KypkuH; HITY
nm.P.E.AnekceeBa. — H. Hosropoga: [U3a-Bo HI'TY], 2019. - 280 c. - bubnuorp.:c.279-
280. - ISBN 978-5-502-01205-8.

7.2.5 KypknH, A.A. KpatHble uHTerpansl: Yyeb.nocobue / A.A.KypkuH, O.E. KypkuHa,
N.B.Konbuuk, A.B.baraes, A.WN. 3anues; HI'TY nm.P.E.Anekceesa. - H. Hosropoa: [b.1.],
2014. - 140 c.: un. - bubnwuorp.:c.138-137. - ISBN 978-5-502-00379-7.

7.2.6 AnekceeHko, C.H. KomnnekcHbin aHanm3 un OnepaumoHHOE WCYUCIIEHME:
Yyeb.nocobmne C.H./ AnekceeHko, A.B.baraes, J1.KO. KataeBa, A.C Kosenkos; HITY
nm.P.E.AnekceeBa. - H. Hosropoa: [U3g-Bo HITY], 2017. - 154 c¢. : wn. -
Bubnuorp.:c.153-154. - ISBN 978-5-502-00969-0.

7.2.7 OyHKUMOHaNbHbIE NOCNenoBaTEeNbHOCTU U paabl. PeweHne 3agay: Yyeb.nocobue/
B. B. Magkos, N.W. Oupenkynosa, A.N. 3anues, J1.KO. Kataesa, /.B. Konbuumk, A.A.
KypkuH; HI'TY um. P. E. Anekceesa. - H. Hosropog: [U3a-so HI'TY], 2016. — 120 c.- ISBN
978-5-502-00853-2.

7.3 MeToguM4yeckue ykasaHusl, peKOMeHAauMm u apyrue matepuarbl K 3aHATUAM

7.3.1 KokoynuHa, M.B. lNMpakTukyMm no BbICWIEN MaTeMaTuKe [ONEeKTPOHHbIE TEKCTOBbIE
AaHHble]: Yyeb.nocobue:B 2-x 4. 4.1 /KokoynuHa M.B., Konbumk N.B., Kypkun A.A.n ap.;
HITY wum.P.E.Anekceesa. - H.Hoeropog : [M3g-Bo HITY], 2020. - 176 c. -
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Bubnuorp.:c.174-175. - ISBN 978-5-502-01366-6.— Pexum pgocTyna: Ons aBToOpu3.
nosrb3oBaTernen.

7.3.2 MeToan4yeckne pekomeHgauun no opraHus3aumm aygutopHon paboTbl. MpuHATHI
YyebHo-meToandeckum cosetom HITY wm. P.E. Anekceea, npotokon Ne 2 ot 22
anpens 2013 r. OnEKTPOHHbIN agpec:
http://mwww.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
HaTa obpaweHna 23.09.2015.

7.3.3 MeTognyeckne  pekoMeHgauuM N0 oOpraHMs3auMnm M NJIaHMPOBAHUIO
caMoCToATENbHOM paboThl CTYAEHTOB NO AvcuunnunHe. NpuHATbE Y4ebHo-MeToaMYeCcKnm
cosetom HI'TY um. P.E. AnekceeBa, npoTtokon Ne 2 ot 22 anpensa 2013 r. ONeKTPOHHbLIN
agpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_sa
moct_rab.pdf?20.

7.3.4 YyebHoe nocobue «lMpoBeaeHne 3aHATUN C NPUMEHEHNEM MHTEPAKTMBHBLIX (OOPM U
meToqoB o00yyeHusi», EpmakoBa T.U., Weawkun E.[., 2013 r. OnNeKTpPOHHbIN
agpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-
sprimeneniem-interakt.pdf.

Mamepuanei no ducyunnuHe «Mamemamukay» 8 35IeKMPOHHOM 8apuaHme Haxo0simcs 8
cucmeme E-learning 4G ro adpecy:

https://edu.nntu.ru/storage?page id=m9908

8. AHPOPMALMOHHOE OBECINEYEHUE OANCLUUIMIIUHDbI

Y4ebHbIr npouecc no gucumninmHe obecneyeH HeoBXoaNMbIM KOMMNEKTOM NNLEH3NOHHOIO U
CcBOOOAHO pacnpoCcTpaHAEeMOoro nporpammMHoro obecnevyeHunsi, B TOM Ynmcrne oTe4eCTBEHHOro
npomnsBoAcTBa (cocTaB Mo AncuMninHe onpegeneH B Hactodwen P n nognexur
0BGHOBMNEHMIO MPU HEOBXOOMMOCTN).

8.1. lNepeyeHb pecypcoB MH(POPMALUOHHO-TENIEKOMMYHUKALMOHHOMN CEeTn
«UHTepHeT», HeOGXO0AUMBIX AN OCBOEHUS AUCLMNIIMHBI (MOAynNs)

[MepeyeHb NporpaMMHbIX NPOAYKTOB, MCMOMNb3yeMbIX NPy NPOBEAEHNN pa3SiIMYHbIX BUL4OB
3aHATUM NO ANCUMNANHE (OTKPbITBHI JOCTYN):

1. KoHcynbTtaHTlntoc [OnekTpoHHbIn pecypc]: CnpasBovHas npaBoBas cuctema. - Pexxum
poctyna: http://www.consultant.ru/.

2. Hay4yHas anektpoHHasa 6ubnunoteka E-LIBRARY.ru. — Pexxum goctyna:
http://elibrary.ru/defaultx.asp

3. OnekTpoHHas bubnuoteyHasa cuctema NoBOMKCKOro rocyaapCTBEHHOIO yHMBEpcUuTeTa
cepBuca [OneKkTpoHHbIN pecypc]. — Pexxum pgoctyna:http://elib.tolgas.ru./ - 3arn. ¢ akpaHa.
4. JNeKTpoHHO-6MbnunoTevHas cuctema Znanium.com [QNEKTPOHHbIN pecypc]. - Pexum
poctyna:http://znanium.com/. — 3arn. ¢ akpaHa.

5. OTkpbITOE 06pa3oBaHMe [ONEKTPOHHLIN pecypc]. - Pexum goctyna: https://openedu.ru/. -
3arn ¢ aKkpaHa.

6. Polpred.com. O63op CMW. MNMonHoTekcToBasi, MHorooTpacnesas 6asa gaHHbix (bBL1)
[OnekTpoHHbIN pecypc]. - Pexxum goctyna:http://polpred.com/. — 3arn. ¢ akpaHa.

7. Basbl faHHbIX Bcepoccumckoro MHCTUTYTa Hay4YHOW U TEXHUYECKOW MHdopMaumm
(BUHUTW PAH) no ectecTBEHHbIM, TOYHBIM Y TEXHUYECKUM HayKam ONEKTPOHHbIN pecypc]. -
Pexum goctyna: http://www.viniti.ru. — 3arn. ¢ akpaHa.

8. YHuBepcuTeTCckasa nHopmaumoHHasa cuctema Poccus [QnekTpoHHbIN pecypc]. - Pexum
poctyna: http://uisrussia.msu.ru/. — 3arn. ¢ akpaHa.

8.2 lNepeyeHb NporpamMMHbIX NPOAYKTOB, UCMOMNb3yeMbIX NMPU NPOBEAEHUUN PasfUYHbIX
BUOOB 3aHATUN NO ANCUMNINHE (OTKPbIThLIA AOCTYN):
Tabnuua 8. NepeyveHb 3NeKTPOHHbIX ONBNOTEYHBIX CUCTEM
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Ne HaumeHnoBaHue Ccplika k 9BC
9BC
1 Koncynprant http://www.studentlibrary.ru/
CTyJEHTa
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/

8.3[NepeyeHb NUUEH3MOHHOrO UK CcBOGOOHO pPacnNPOCTPaAHAEMOro MpPoOrpamMmMHOro
obecneyeHns,B TOM 4YMCre OTEYEeCTBEHHOro MpoM3BoACTBa HeobGxoaAMMoro Ans

OCBOEHUNA anCUUNNInNHbI

Tabnuua 9. NepeyeHb NporpaMMHOro obecneveHns

IIporpamMHoe obecnieyeHue, HCNOJIb3yeMoe B
YHHBepCUTeTe Ha JOTOBOPHOii 0CHOBe

IIporpamMHoe oGecnieyeHue cBOOOIHOTO
pacnpocTpaHeHus

Microsoft ~ Windows  XP, Prof, S/IP3
(mommuckaDreamSpark ~ Premium,  gorosop
NeTr113003 ot 25.09.14)

Open Office 4.1.1 (nuuen3us Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689,
noanuckaDreamSparkPremium, morosop Ne
Tr113003 ot 25.09.14)

AdobeAcrobatReader (FreeWare)

Visual Studio 2008 (roamuckaDreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007
(muniensus Ne 42470655)

Microsoft Office (turiensus Ne 43178972)

Windows XP muit. Ne 65609340

Office 2007 ymur. Ne 43178971

Microsoft Windows XP Professional (uriensus
Ne 43178980)

MicrosoftOffice 2007 (nmuuensus Ne 44804588)

1C npeanpusrue 8.1 (UIIEH3MOHHOE
cornamenue Ne§00908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (nuniensus Ne
65112135)

Dr.Web (morosop Ne 31704840788 ot 20.03.17)

Koncynprautlnroc (JJorosop Ne 28-13/16-313
ot 27.12.16)

Texoskcnept (Jorosop Nel00/860 ot 22.12.2016)

ﬂepequb COBpPEeMEeHHbIX I'IpOd)eCCVIOHaanbIX 0a3 AaHHbIX U MH(*)OpMaLWIOHHbIX
cnpaBO4YHbLIX CUCTEM

B Ttabnuue 10 yKkaszaH rfepeyeHb npodeccuoHanbHblx 6a3 [aHHbIX U
NH(OPMAaLMOHHBIX CMPaBOYHBLIX CUCTEM, K KOTOpbIM obGecrniedeH AoCTyn (yAaneHHbIN
goctyn). [aHHbIA nepeyveHb Noanexut obHOBNEHUIO B COOTBETCTBMM C TpeboBaHMAMM

®rocC BO.
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B paHHOM pasgene moryT ObiTb nNpuBeOeHbl pecypcbl (CCbIIKM HA CalTbl), Ha
KOTOPbIX MOXHO HaWTW NONE3Hyl ANnA Kypca MHopMauumio, B T.4. CTaTUCTUYECKME UMA
CrpaBoOYHble JaHHble, y4ebHble MaTepurarnbl, OHTanH Kypcbl U T.4.

Ta6bnuua 10 - NepeyeHb coBpeMeHHbIX NMpocgeccuoHanbHbIX 6a3 AaHHbIX U
MH(OPMaLIMOHHBLIX CMPABOYHbIX CUCTEM

Ne | HaumMmeHoBaHme npodecCHOHATBHON 0a3bl JaHHBIX, HocTtyn K pecypcey (yaaJieHHbIH
UHGOPMALMOHHO-CIIPABOYHOM CHCTEMbI JAOCTYI ¢ YKa3aHUueM
CCHLUIKH/A0CTYI U3 JIOKAJIbHOM CeTH
YHUBEPCHUTETA)
1 2 3
1 baza JTAHHBIX CTaH1apTOB u pEeriaMeHToB https://www.gost.ru/portal/gost
POCCTAHIAPT [[home/standarts
2 | DnextpoHHas 0a3a M30paHHBIX cTaTei 1Mo gurocopun http://www.philosophy.ru/
3 EnuHblidi apXuB SKOHOMHYECKHX M COLMOJIOTMYECKUX http://sophist.hse.ru/data access.shtml
JAHHBIX
4 ba3pl nansbix HanumonanbHOro coBeTa MO OLEHOYHOU hitp://Awww.ncva.r
NEeSATEIbHOCTH
5 | CnpaBounas npaBoBas cucteMa «Koncynerantllirocy JIOCTYII U3 JIOKAJIbHOM CETH
6 | UudopmannonHo-cnpaBoyHas cucreMa «Texkcnepr» JIOCTYII U3 JIOKAJIbHOM CETH

canTa

9. OBPA3OBATEJIbHbIE PECYPCbI AJ1A UHBANTMAOB U JINL C OB3

B Tabnuue 10 ykasaH nepeveHb oGpa3oBaTenbHbIX PECYPCOB, UMEKLLMX hOopMBblI,
afanTUpoBaHHbIE K OrpaHWYEeHUsM WX 300POBbS, a TaKKe CBEAEeHUs O Hanuiuu
cneumanbHbIX TEXHUYECKUX CpeacTB OOy4YeHUs KOMMEKTUBHOrO W MHAMBUAOYaNbHOro
nonb3oBaHua. pu 3anonHeHun Tabnuubl MOXeT ObiTb MCMoNnb3oBaHa MHdOpMaLus,
pasMellleHHaa B noapasgene «J[ocTynHas cpega» CrneuvanuavpoBaHHOrO pasgena

HI'TY «CBepgeHnusi

opraHusauumn»https://www.nntu.ru/sveden/accenv/

Y4yebHble ayanTopunananpoBeaeHuns

06 obpasoBaTtenbHOM

Tabnuua 10. - ObpasoBaTenbHble pecypcbl Ans nHeanuaos u nuy ¢ OB3

Ne ITepeuenn 00pa3oBaTeNbHBIX
pecypcoB, IPUCTOCOOTEHHBIX ISt
HCNO0JIb30BaHNsI HHBAJIUIAMH H
aunnamu ¢ OB3

CBEI[eHI/Iﬂ 0 HAJITMYHH ClIeHUAJTBHBIX
TEXHUYECKHUX CPEACTB Oﬁy‘le]-ll/lﬂ
KOJIVIEKTUBHOIO U MHIAUBUAYAJIBHOTI'0

Mm0JIb30BaHUSA

1 ObC «KOoHCYNIBTaHT CTYJCHTa»

03BYyYKa KHHT U yBeJIHUEHHE mpudTa

OBC «JIaub»

CMeHaIbHOE MOOWIBHOE MIPUIIOKEHHUE -
2 CHHTE3aTOpP PeuH, KOTOPHII BOCIIPOU3BOIUT
TEKCThI KHUT ¥ MEHIO HaBUTallH

3 OBC «lOpaiiT»

Bepcus 1A CJ'Ia6OBI/IZ[$IH.II/IX

10. MATEPUAJIbHO-TEXHUYECKOE OBECIMNEYEHUE, HEOBXOAUMOE OJ1A
OCYLLUECTBINEHUA OBPA3OBATEJIbHOIO NPOLECCA NO ANCUUNNUHE

3aHAaATUN

no ancuumninHe,oCHalleHbl

O60pyﬂ,OBaH|/leM N TEXHN4YEeCKMMun cpeacrsamm o6yqum-|

B tabnuue 11 nepeymcneHsi:
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— y4yebHble ayauTopun Ansi NpoBeAeHUs1 YY4eOHbIX 3aHATUIW, OCHAaLLEHHble
060pyaoBaHMEM N TEXHUYECKMMU CPEACTBAMU O0YYEHUS;

JOJDKHbI

— MNOMELLEHUs Aansa camocToAaTeNbHOM paboTbl 0Oyyarwmxcs, KoTopble
OCHaLleHbl  KOMMbIOTEPHOW  TEXHUKOM C  BO3MOXHOCTbIO
cetn «WHTepHeT» wn obecnevyeHnem p[octyna B

NOAKNMKYEHNA K

3MEKTPOHHYI0 MHOPMaLNOHHO-006pa3oBaTtensHyto cpeay HITTY.
Tabnuua 11 - OcHalEeHHOCTb ayaAnTOPUIA Y MOMELLEHUIA A1 CaMOCTOATENbHOM

paboTbl CTYAEHTOB NO AUCUMNINHE

Ne HaumenoBanue OcHalIEHHOCTH IlepeyeHb JIMIEH3MOHHOTO
ayAMTOPHUIl U ayAMTOPHUIl IOMeIIeHn NMPOrpamMMHOI0 o0ecreYeHus.
NOMelleHu 115 M NOMeIIeHU PexBHU3MTHI NOATBEPKIAOLIETO
NpoBeJIeHUus y4eOHbIX AOKYMEHTa
3aHATHI U
CaMOCTOATEJIbHOM
padoThI
1 1 2 3
1 6421 Kowmmiekr * Microsoft Windows7
yueOHas ayIuTopus ANl | JEMOHCTPAlMOHHOTO (moamuckaDreamSpark Premium, morosop
MIPOBEICHUSI 3aHATUI 000pyIOBaHUS: NeTr113003 ot 25.09.14)
JIEKIIMOHHOI'O U * [IK, ¢ Beixomom Ha| * Gimp 2.8 (cBobomuoe IIO, nwmeH3us
CEMHUHAPCKOTO THUIIA, MYJTbTUMETHHHBIHI GNU GPLvV3);
IPYIIOBBIX U npoekrop, Ha 6aze AMD | « Microsoft Office Professional Plus 2007
HHIMBUIYaTbHBIX Athlon 2.8 Trm, 46 O3V, | (mumensus Ne 42470655);
KOHCYJTBTAIHH, 250 T'b HDD, wmonwmrtop | * OpenOffice 4.1.1 (cBobomnoe IO,
TEKYILETO KOHTPOJIS U 19” — 1. muuen3ust ApacheLicense 2.0)
MPOMEKYTOYHOM * MynbTHUMeTUIHBIN + AdobeAcrobatReader (FreeWare);
atrecranuu; r. Hmkauit mpoektop Epson- 1 mt; o 7-zip TUTS Windows
Hogsropon, Kazanckoem., | ¢ Dxpad — 1 mrT.; (cBOOOIHOpACTIpOCTpaHIeMOE I10,
12 HaGop  yueOHo-Harnsanbix | jurensues GNU LGPL);
mocoomit Dr.Web  (Cepruduxar  NeEL69-RV63-

YMBJ-N2G7 ot 14.05.19).

6543

KOMITIBIOTEPHBIH KJ1acc -
nomemienne s CPC,
KypCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUST KyPCOBBIX
pabort), r. Hikauit
Hogropon, Kazauckoe .,
12)

* IIpoexrop Accer — 1mT;

* TIK na 6a3e IntelCoreDuo

293 1T, 216 03Y,32010
HDD, mounuTop Samsung 19°

— 11 mr..

IIK mnoakirodeHsl K CETH
«HTepHeT» u
o0ecreynBaoT  JOCTYN B
3JIEKTPOHHYIO
nH(OPMAITMOHHO-
00pa3oBaTeIbHYIO cpeny
YHUBEPCUTETA

* Microsoft Windows 7
(moamuckaDreamSpark Premium, moroeop
Ne Tr113003 ot 25.09.14);

* Microsoft Office (siuriensust Ne
43178972);

 Adobe Design Premium CS 5.5.5
(mumen3ust Ne 65112135);

» Adobe Acrobat Reader (FreeWare);

e 7-zip mis Windows
(cBobonHOpacmpoctpansemoe 110,
munensuess GNULGPL);

* Dr.Web (Cepruduxar NeEL69-RV63-
YMBJ-N2G7 ot 14.05.19)

» KoncynprautlImroc(I'TI Ne
0332100025418000079 ot 21.12.2018);
Gimp 2.8 (cBobomnoe IO, nuueH3us
GNUGPLV3)

11. METOOUWYECKUE PEKOMEHOALWU OBYYHAKOLLMMCA MO
OCBOEHUIO AUCLUMIIUHDbI
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11.1. O6bwme meToanYeckme pekoMmeHaaUMm Ansi ooyyarLWmxcsa No OCBOEHUIO
AVUCLUMNIINHBbI, OOpa3oBaTenbHble TEXHONOIUn

OucumnnuHa peanu3yetca MNocpeacTBOM MNPOBeAEeHUs KOHTakTHOW paboTbl C
obyvatowmmmcs (BknMoYass npoBedeHME  TEKYLLEro KOHTPONS  yCneBaemocTw),
CaMOCTOATENbHOM PaboTbl 06yHaOLLMXCA N MPOMEXYTOYHON aTTecTaunn.

KoHTakTHaa paboTa: ayauTopHas, BHeayaMTOpHasi, a Takke NpoBOANTLCHA B
9NEKTPOHHOM WH(OpPMaUNOHHO-0Opa3oBaTenbHOM Cpede  yHuBepcuTeTa (ganee -
ANOC).

lMpenogaBaHne ANCUMNIWHBI BeOeTCsas C MNPUMEHEHWEM Crnefylwmx BuOOB
obpasoBaTenbHbIX TEXHOMOMNIA:

- GannbHO-peNTUHIroBasi TEXHONOrMs oueHnBaHns B cpeae E-learning 4G;

Mpu npenogaBaHun ancunnnuHel «MatemaTuka», UCMOMb3YTCA COBPEMEHHbIE
obpasoBaTenbHble TEXHOMOrMK, NO3BOSISIOWINE MOBbLICUTL AKTUBHOCTb CTYAEHTOB Mpu
OCBOEHMM MaTepmana kKypca U NpedocTtaBUTb WM BO3MOXHOCTb  3MEKTUBHO
peann3oBaTtb 4Yacbl CaMOCTOATENbHOW paboThl.

Ha nekumsx, NpakTUYecKnx 3aHATUAX peanu3yoTCa UHTEPaKTUBHbBIE TEXHOMNOMMN,
NPUBETCTBYKOTCHA BOMPOCHI U 0OCY>XAEHMWS, UCNOSMb3YEeTCA NIMYHOCTHO-OPUEHTUPOBAHHbIN
noaxopn, TexHonorna paboTbl B ManblX rpynnax, 4to no3BondeT CTyAeHTaM NpOSABUTb
cebs1, NoNy4YnMTb HaBbIKM CaMOCTOATENBHOIMO M3yYeHUs maTepuana, BbIpOBHATb YPOBEHb
3HaHWUK B rpynne.

Bce Bonpocbl, BO3HUKLWIME MpM CaMOCTOATENbHOW paboTe Hag AOMaLlHUM
3agaHueM, nogpobHO pas3bmpaloTca Ha NPakTUYECKUX 3aHATUAX U nekuuax. MNposogaTcs
UHOMBMAOYanbHbIE W TPYNMNOBble KOHCYyNbTauuu C WCMNOSb30BaHWEM, Kak BCTped
CTYAEHTaMK, Tak U COBPEMEHHbIX UH(POPMALMNOHHbBIX TEXHOMOMMI: 3NEKTPOHHAsA noyTa,
ZOOM.

MHnummpyeTca akTMBHOCTb CTYOEHTOB, moowlpseTcs 3agaHve niobbiX BONpOCOB
no martepuany, npakTUKyeTCss WHOMBMAYaNbHbIN OTBET Ha BOMPOCHbI CTyAeHTa,
PEKOMEHAYIOTCS MEeTOAbl YCMELWHOro CaMOCTOSATENbHOIO YCBOEHWUS MaTtepuana B
3aBMCUMOCTM OT YPOBHS ero 6a3oBon NOAroTOBKN.

[na OoueHKMn 3HaHWMW, YMEHWN, HaBblIKOB W YPOBHSA CHOPMUPOBAHHOCTU
KOMMNeTeHunmn npuMmeHsaeTca 6annbHO-pEeNTUHIOBasiCCTEMA KOHTPONSA U OLIEHKU
yCneBaeMoCTU CTYAEHTOB B NpOLieCcce TEKYLLEro KOHTPOss.

lMpomexyTodHaa aTTecTaumsi NPOBOAUTCSA B (hOpMe 3K3aMeHa 1 3a4yeTa C y4eToM
TEeKyLLen ycneBaemocCTH.

11.2 MeToan4eckue ykasaHuUsa AnNs 3aHATUM NIEKLUMOHHOro Tuna

JTeKUMOHHBIN Kypc npeanonaraeT CUCTEMATU3NPOBAHHOE WU3MOXEHUEe OCHOBHbIX
BOMPOCOB TEMATUYECKOro nnaHa. B xoae NeKkunoHHbIX 3aHATUA packpbiBaloTcA 6a3oBble
BOMPOCHI B paMKax Kaxgon Tembl aucumnnuHbl (Tabnuua 4) . O6o3HavaloTCs KntoyeBble
acnekTbl TEM, a Takke OenalTcs akLeHTbl Ha Hanbornee CNoXHble N BaXKHbIE MONOXEHUS
n3yyaemoro wmatepuana. MaTepuanbl nekuun SBASKOTCA OMNOPHOW OCHOBOWM AfiS
NOArOTOBKM OOyYaloLWMXCA K NpakTU4ecknm 3aHatusam /| nabopatopHbiM paboTtam wu
BbINOSIHEHNSA 3a4aHWUIA CaMOCTOATENBHOM paboTbl, @ Takke K MeponpusTUSAM TEKyLLEro
KOHTPONS YCNEeBaeMOCTN N MPOMEXYTOYHOM aTTecTaumm no AUCUUNINHE.

B xoge nekunoHHbIX 3aHATUA peKoMeHAyeTCsl BECTU KOHCNEKTUpoBaHUe y4ebHoro
mMaTtepuana.

11.3 MeToan4yeckune ykasaHuMsA No OCBOEHUNIO ANCLUNIIMHBbI HA NaboOpPaTOpPHbIX
paboTax
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He npegycmMoTpeHbl.

11.4. MeToanyeckue ykasaHMA Mo OCBOEHUIO ANCLUMIIUHbI HAa 3aHATUAX
CeMMHapCKoro Tuna

lMpakTuyeckne 3aHATUA NpeacTaBnAwT cobon [eTanusauuio  NEeKLMOHHOro
TeopeTU4ecKoro matepmana, NpOBOAATCS B LENsiX 3aKpenneHus Kypca u oxBaTbiBaloT
BCE OCHOBHble pasfernbl. OCHOBHOM OOPMOWN MPaKTUYECKNX 3aHATUN SBMSIETCA peLleHne
3agad u pasbop Nnpumepos.

MpakTnyeckne 3aHATUA obyyatowmxcs obecneynsatoT:

- MPOBEPKY U YTOYHEHME 3HAHUI, NOSTYYEHHbIX HA NEKUNSX;

- NoNyyYeHne yMeHU N HaBblKOB 0BCYXaeHUs BONpOCOB Mo y4ebHoMy maTepuany
ANCUUNIINHBI;

- YMeHu1e pellaTb TUNOBbIE 3a4a4u;

- nogBegeHne UTOroB 3aHATUM MO PEUTUHIOBOM  CUCTEME, COrfacHo
TEXHOMNOrMYeckon KapTte ANCUUNIINHBI.

3agaHus K npakTudeckum paboTtam onmncaHbl B y4ebHoM nocobun 7.3.1.

11.5. MeToan4yeckue ykasaHusi No camocTtosiTenibHOM paboTte obyyarowmxca

CamoctoaTenbHass pabota obecnednmBaeT MOAroTOBKYy oOyyatowerocs K
ayaAUTOPHBIM 3aHATUAM U MEPONPUATUAM TEKYLLEro KOHTPONA U MPOMEXYTOYHOM
aTTectaumm no M3y4yaemon amcumnnuHe. PesynbTaTbl 3TOM NOArOTOBKN NPOSABASIOTCS B
aKTMBHOCTM oby4varolierocs Ha 3aHATUAX U B KavyeCTBE BbIMOMHEHHbIX MPaKTU4EeCKUX
3agaHun 1 gpyrmx popm TeKyLLLero KOHTPONS.

Mpn BbINOMHEHUN 3afaHUA Of1I1 CaMOCTOATENbHOW paboTbl pekoMeHayeTcA
npopaboTka maTepuarnoB NEeKUMA MO Kaxaon NpoOMaeHHOW TeMe, a Takke M3yvyeHue
pekomMeHayeMon nutepaTtypsl, npeacraBneHHon B Pasgene 6.

B npouecce camoctosiTenbHOM paboTbl NPU U3yYeHUU OUCUMMAWHBI CTYOEHTbI
MOryT paboTaTb Ha KOMMbOTEPE B CreuManuM3vpOBaHHbIX —ayguTopusix Ans
camocToAaTenbHON paboThbl (ykasaHo B Tabnuue 11). B ayautopusax mmeetca goctyn
yepe3 WMHHPOPMALMNOHHO-TENEKOMMYHUKAUNOHHYKO ceTb «WHTEepHeT» K SOneKTPOHHOW
MHOopMaUNOHHO-06pasoBaTenbHon cpeae yHuBepcuteta (ANOC) m  anekTpoHHOM
6ubnuoteyHon cucteme (OBC), roe B 9NeKTpoOHHOM BuAe pacnonararTca yyebHble u
yyebHO-MeTOOMYECKME MaTepuanbl, KOTopble MOryT ObiTb MCMONb30BaHbl  ANS
CaMOCTOATENbHOM PaboTbl NpY N3yYeHUN SUCLUMNINHBI.

11.6. MeToaunyeckme ykaszaHusa ansi BbinonHeHus PI'P

Mpn n3yyeHumn kypca «MatemaTtuka» NpoBogMTCA 6 pacyeTHO-rpadmyeckmx paboT
(2 B nepBom cemecTpe, ogHa BO BTOPOM CEMECTpE, 2 B TPETbLEM CEMECTpE, 1 B
YyeTBEPTOM CeEMeCTpe)

B pacueTtHo-rpadmnyeckyto paboty Ne 1 BxogaT 3agaHusa no pasgeny 1 (tabnuua

4).

B pacueTHo-rpacmnyeckyto paboty Ne 2 BxogaT 3agaHusa no pasgeny 4 (tabnuua
4).

B pacyeTHo-rpacmnyeckyto paboty Ne 3 BxoasaT 3agaHusa no pasgeny 7 (tabnuua
4).
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4).

4).

B pacyeTHo-rpacmnyeckyto paboty Ne 4 BxogaT 3agaHusa no pasgeny 8 (tabnuua

B pacyeTHo-rpachmnyeckyto paboty Ne 5 BxogaT 3agaHusa no pasgeny 9 (tabnuua

B pacueTtHo-rpacmnyeckyto paboty Ne 6 BxogaT 3agaHus no pasgeny 10

(Tabnuua 4).

3agaHns k npakTnyeckum pabotam onucaHbl B ydebHOM nocobum7.1.11.

11.7. MeToan4eckune ykasaH1A ANA BbINOSIHEHUA KYPCOBOro npoekra / paboTbl

He npegycmMoTpeHbi.

12.0LLEHOYHbIE CPEACTBA AJ1A KOHTPOJ1IA OCBOEHUA
ANCLUMIINHDBI

ﬂ,]’lﬂ Tekyuwero KOHTpPOINA 3HaHUN CTyAeHToB Mno AgucuuniinHe npoBoOAUTCA

KOMMMEeKCHas oueHKa 3HaHUMU, BKNoYatoLas

9.

N~ wWNE

— obcyxaeHne TeopeTUYECKNX BONPOCOB;
—  peLleHre TUNOBbIX 3a4ay;

— ayauTopHasi NnpoBepoYHas paboTa;

— TecTUpOoBaHUE;

— 9K3ameH

— 3ayer.

Bonpochl k 3k3ameHy (1 cemecTp)
Bonpockl ans npoBepku ypoBHs o6ydyeHHocTn «3HATb»
Paspen 1. dnemMeHTbl IMHEMHOW anreopbl

Onepauuun Hag maTpuuamm 1 nx CBOMCTBA.

Onpepgenutenu 2-ro n 3-ro NOpsiaKoB.

OnpegeneHne MnHopa n anrebpanyeckoro AONOsHEHUS.

dopmyna pasnoxeHus onpeaenuTenst N-ro Nopsiaka no CTpoke u ctonoéuy.
CsoncTtBa onpegenuTtenen.

OnpepeneHne obpaTHoM maTpuLbl. TeopemMa cyLlecTBOBaHUA 06paTHOM MaTpuLbl.
Teopema Kpamepa.

MeTtop lNaycca.

Pa3pen 2. BektopHas anrebpa
JInHenHble onepaumn Hag BEKTOpaMM.

10. OnpegeneHne NUHENHON 3aBUCUMOCTU U HE3ABUCUMOCTUN BEKTOPOB.
11. Heobxogumoe 1 gocTatoyHoe YCnoBme NMHENHON 3aBUCMMOCTH 2-X N 3-X BEKTOPOB.
12. OnpepeneHune 6asuca.
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13.
14.

15.
16.

17.

18.

19.
20.
21.
22.

23.

24,
25.
26.
217.
28.

29.

30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45.

OnpepeneHve anrebpanyeckon Npoekumnn BekTopa Ha ocb. Ee cBoricTBa.
lMpamoyronbHasa cuctema koopanHaT. KoopanHatbel TOYKW. JIMHEWHbIE onepaumn Hag
BEKTOpaMu B KOOPAMHATHOW dhopMe.

dopmyna geneHus oTpeska B JaHHOM OTHOLLEHUMN.

OnpepeneHne ckanspHOro NpousBeaAeHWsi BEKTOPOB, ero ceoncTea. Heobxoanmoe m
AOCTaTOYHOE YCMoBME OPTOroHaNbLHOCTU 2-X BeKTOpoB. dopmyna BblYUCIEHUA B
KoopauHartax.

OnpepneneHve npaBon Tpovikn BekTopoB. OnpeaerneHne BEKTOPHOro NpousBeneHus,
ero CBOWCTBa, reomeTpuyeckun cmbicil. HeobxogmMmoe u gocTatoyHoe YCroBue
KONMMHeapHOCTU 2-x BEKTOpoB. Popmyna BbIYUCIIEHUSA B KOOpAMHATAX.
OnpepeneHne CcMelaHHOrO npomsBedeHuss 3-X BEKTOpOB, €ro CBOMCTBA.
feomeTpuyeckmn cmbicn. Heobxoaumoe u OocTaToOvyHOE YCNoBME KOMMaHapHOCTH
3-X BEKTOPOB.

Pasgen 3. AHanuTuyeckasa reomeTpus

Buabl ypaBHEHUN NPSAMOM Ha NMOCKOCTH.

dopmyna BblMUCIEHUSI PACCTOAHUS OT TOYKM 4O NPSMOMN.

B3anMHoe pacrnonoxeHue AByX MPsiMbIX Ha MAOCKOCTU, Yron Mexay NpsMbIMu.
Buabl ypaBHeHUI nnockoctn. dopmyra BblYMUCIIEHNA PACCTOAHUS OT TOYKN O
NIOCKOCTU. B3anmMHoe pacnosnioxXeHne AByX NSIOCKOCTEN, Yron Mexay NOCKOCTAMM.
Buabl ypaBHeHUI NpaMon B npocTpaHcTBe. PopMyna BbIYUCNEHUS PACCTOSHUA OT
TOYKM OO NpsiMon. BaavMHoe pacnonoxeHne AByX NPAMbIX B MPOCTPAHCTBE, Yron
Mexay NpaMbIMU.

B3anmMHoe pacrnonoxeHue npsiMmon 1 NiIOCKOCTU, Yron Mexay HUMMU.
KaHoHWM4Yeckoe ypaBHeHne annunca, 9KCLLEeHTPUCUTET, AMpeKTpuca.

KaHoHuMYeckne ypaBHeHUe runepbonbl, SKCUEHTPUCUTET, AMPEKTPUCA, aCUMNTOThI.
KaHoHun4yeckne ypaBHeHne napabonsbl.

MpuBeaeHue ypaBHEHNSA KPUBOW 2-r0 Nopsiaka K KAHOHUYECKOMY BUAY C MOMOLLLHO
noBOpOTa U NapansenbHOro nepeHoca.

MoBepxHoCTM 2-ronopsigka. lNosepxHocTn BpaweHuna. LinnuHapudeckune
nosepxHocTn. dnnuncoua. MNmnepbonong. KoHyc. Snnnntnyecknin um
rmnepbonunyeckuin napadononapl.

Paspen 4. ucddepeHumanbHoe ncumcneHme pyHKkLuMmM ogqHoOu nepeMeHHOn
OnpepeneHne yHKUuMM ogHon nepeMeHHon. ObnacTtb onpeaeneHus. Obnactb
3Ha4yeHun. Cnocobbl 3agaHns OYHKLNN.

OnpepeneHne Bo3pacTtaHus (YobiBaHMs) YHKLUMN.
OnpepeneHve YeTHOW (HeYeTHOM) PYHKLNN.

OnpepgeneHne nepnognyeckon oyHKLnN.

OnpepeneHne obpaTHOM (PyHKLUMN.

OcCHOBHble aneMeHTapHble PYHKUUK 1 UX TpadonKu.
OnpepeneHne npegena 4YMcnoBoun nocnefoBaTenbHOCTH.
BeckoHeuyHo Gornblume n 6ecKOHeYHO Marble YACIOBbIE NOCNef0BaTENbHOCTH.
CeowcTBa BECKOHEYHO MarbliX.

OcHoBHbIE TEOPEMBI O Npeaenax nocrneaoBaTerbHOCTEN.
[MepBbIN 1 BTOPOW 3ameyaTenbHble npeaenosl. Yucro e.
Onpepgenexne npegena pyHKUnK. BeckoHeuHO mManblie PyHKUUN.
OcHoBHble TeopeMbl 0 Npegenax MyHKLUMNA.

3amevatenbHble npeaenbl OYHKLMWNA.

CpaBHeHune 6eckoHe4YHO MarnbiX 1 6ecKoHe4YHO BoMbLUMX.
OnpepeneHve HenpepbIBHON OYHKLNN.

Knaccudgukaumnsa Toyek paspbisa.
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46.
47.
48.
49.
50.

51.
52.
53.
54.
55.

56.
57.
58.
59.

60.

61.
62.
63.
64.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

76.

N

CowcTBa HenpepbIBHbIX PYHKUMA. OCHOBHbIE TEOPEMbI O HEMPEPbIBHbLIX (PYHKLUAX.
OnpepgeneHne Npon3BoagHON, ee reOMEeTPUYECKNN U MEXaHNUYECKNN CMbICIT.

CBs3b andepeHunpyemMocTn n HenpepbIBHOCTMU.

MpaBuna gnddepeHunpoBaHus.

dopmynbl NPON3BOAHON CNOXHOW (PYHKUUK, OYHKUUK, 3aaHHON HEABHO, 3aJaHHOM
napamMmeTpu4eckn, obpaTHoOm OyHKLUN.

[Mpon3BoaHbIE OCHOBHbIX 3fIeMEHTapHbIX (PYHKLUMNA.

OnpepeneHne gudpdepeHumana m ero reomeTpuyeckmini CMbICr.

MponsBogHble n anddepeHymnansl BbICLLUMX NOPAOKOB.

dopwmyna JlenbHuua.

TeopeMmsbl 0 guddepeHumnpyemMblx PyHKUMSX: Teopema Pepma, Teopema Pons,
Teopema JlarpaHxa, Teopema Kowuu.

MpaBuno Jlonutans.

dopmyna Tennopa. Popmyna Tennopa Ansi OCHOBHbIX 3flIeEMEHTAPHbIX OYHKLMNA.
OKCTpeMyM (pyHKUMK: HEOBXOAUMbIE U [OCTATOYHbIE YCITOBUS.

AcnMnToTbl rpadomka pyHKUNIA: onpeneneHne, HaxoXXaeHne BepTukanbHbIX U
HaKSOHHbIX aCUMMTOT.

OnpepgeneHns BbiNyKNocTK (BOrHYTOCTN) (OYHKUUKM M TOYKM nepernba. Heobxoaumblie
N 0OCTaTOYHbIE YCNOBUSA BbIMYKNOCTMW.

Pasgen 5. ®yHKLUN HECKOSNbKUX NepeMeHHbIX

OnpepgeneHne yHKuMK 2-x nepemMeHHbIx. ObnacTtb onpeaenenus. 'paduk yHKUNN.
Mpenen dyHKUMM 2-X nepeMeHHbIX. HenpepbiBHOCTb.

OnpegeneHne YacTHOW NPON3BOLAHOWN.

YacTHble MpoM3BOAHbIE BbLICLIMX MNOPSAOKOB. TeopeMa O paBEeHCTBE CMeLLaHHbIX
NPOU3BOAHbIX.

MonHoe npupatleHne pyHKumn. NonHein gnddepeHuman. Teopema 0 NOIHOM
anddepeHumane.

OndpepeHumnpoBaHmne CNoXHON OYHKLMN.

MHBapmaHTHOCTL hopMbl NOMHOrO anddepeHumnana.

MpnbnmxeHHoe BblYMCNEHME 3HAYEHMI (PYHKLMIN ¢ nomoLbio anddepeHumnana.
OunddepeHumans! BbICLUNX NOPSLAKOB.

dopmyna Tennopa.

YpaBHeHuUs1 KacaTeNlbHOW NSIOCKOCTU U HOPMariv K MOBEPXHOCTM.

OKCTpeEMYM (PYHKLMM 2-X NepeMeHHbIX: onpeaeneHe, Heobxoanmble YCNoBus U
A0CTaTO4YHbIE YCOBUS KCTpEMyMa.

Hanbonblwee n HaMmeHbLLee 3Ha4YeHNst PYHKUNN B 3aMKHYTOW OrPaHNYEHHOMN
obnacrtn.

YcnoBHbIn akcTpemMymM. PyHkuma JlarpaHxa. Cxema oTbICKaHUS YCITOBHOIO
3KCTpemyma.

OnpepeneHve npou3BO4HOM MO HanpaeneHuo. dopmyna Ans  BblYUCIIEHUSA
NPOW3BOLHOM MO HaNpaBeHUHo.

OnpepenerHne rpagueHta. Cwmbicn  rpagmeHta. CBA3b € NPOM3BOAHOW MO
HanpasfiEHMIO.

Bonpocbkl ans npoBepku ypoBHs o6y4yeHHOoCcTU «YMETb»

Paspen 1. dnemMeHTbl IMHEMHOW anreopbl

MponsBoauTb onepauum CrioKeHUa MaTpul, YMHOXEHUSS Ha 4MCho, YMHOXaTb
MaTpuubl.

Bbluncnate onpegenutenn 2-ro n 3-ro NopsiaKoB.

HaxoguTbe MUHOpPLI 1 anrebpanyeckne OOMNOSNHEHUS K 3fieMEHTY MaTpuLbl.
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o

17.

18.
19.
20.

21.
22.

23.

24.
25.
26.
217.
28.
29.
30.
31.

32.
33.

34.
35.
36.
37.

38.
39.

Bbluncnate onpegenuteny ctaplinx rnopsiaikoB C UCMONb30BaHMEM PasfoXeHus no
CTpOKe (CTonbuy) n cBoMUCTBa onpeaenuTens.

Haxoantb obpaTtHyto maTpuuy.

PewaTb cuctemy nMHENHbIX anrebpandeckux ypaBHEHUM MeToaoM obpaTHown
MaTpuubl, METOAOM onpeaenuTtenen, metogom [aycca.

Paspen 2. BekTopHas anrebpa

Mpon3BoanTb NMHENHBIE ONepauun Hag BEKTOPaMM.
OnpepensTb, obpasyeT nu AaHHas cMcteMa BeKTopoB 6asuc.
Haxoantb pasnoxeHue BekTopa no 6asucy.

. HaxoanTb npoekuuto BekTopa Ha ocCb.

. HaxoanTb koopavHaTbl BeKTOpa No KOOpAMHATaM ero Hayana u KoHua.

. MponsBoanTb NUHENHbIE Onepauny Hag BEKTOpaMM B KOOpAUHATaXx.

. HaxoanTb koopAavHaThl TOYKKM, Aenslel OTPpe30oK B AaHHOMY OTHOLLEHUN.

. Belumcnate ckanspHoe npousseaeHne, UCMNonb3ys onpeaeneHne n CBOMCTBa.

. BblumcnaTb ckanspHoe nponsseaeHne BEKTOPOB, 3afaHHbIX KoopAuHaTaMu.

. NMpoBepsiTb OPTOroHanbHOCTb BEKTOPOB U BbIMMCIATL Yron Mexay BeKTopamu, ecnwu

OHW JaHbl CBOMMU KOoOpAMHaTaMu.
Bblumcnsate BeKTOpHOE Npou3BEAEHME BEKTOPOB, WCMNONb3ys OnpedernieHne wu
CBOMUCTBA.

BbluncnsaTbe BEKTOPHOE Npon3BeLeHNE BEKTOPOB, 3a4aHHbIX CBOMMUW KOOpAMHATaMM.
HaxoaouTe nnowaab napannenorpamMmma u TpeyrosisHuKa, NoOCTPOEHHbIX HAa BEKTOpaX.
Bblumcnate cmelwaHHoe npou3BedeHMe  3-X  BEKTOpPOB, 3adaHHbIX  CBOUMM
KoopAuHaTamu.

[MpoBepsATb KOMMNAHAPHOCTb BEKTOPOB, UCMOSb3ya CMELLAHHOE NPOon3BeaEHME.
Beluncnate 06bemM napannenenunega n TeTpasgpa, NOCTPOEHHLIX HA TPEX BEKTOpaX.

Pasgen 3. AHanuTu4yeckasa reomeTpus

3anucbiBaTb ypaBHEHWE MNPAMOM Ha MMOCKOCTU W B MNPOCTPAHCTBE, MNPOXOoAsiLuen
yepes ABE TOYKMU.
3anuncbiBaTb ypaBHEHME MIOCKOCTU, MPOXOAsLLEN Yepes TPU TOYUKM.
HaxoauTb paccTtosiHMe OT TOYKM 40 NPAMOK Ha MIIOCKOCTU N B MPOCTPaHCTBE.
HaxoguTb paccTosiHMe OT TOYKM A0 NSIOCKOCTH.
HaxoguTtb yron mexay npsamMbIMyn Ha NIOCKOCTU U B NPOCTPAHCTBE.
HaxoauTb yron mexay npsiMon 1 NNOCKOCTLIO.
HaxoouTb yron mexay nnocKOCTAMM.
HaxoauTb N0 KAHOHMYECKOMY YPaBHEHMIO SNSIMNCA SKCLEHTPUCUTET, OUPEKTPUCY.
HaxoauTb N0 KAHOHWUYECKOMY YPaBHEHWUIO rMnepbosibl 3KCLLEHTPUCUTET, OUPEKTPUCY,
acuUMNTOTbI.
N3o06paxaTb KpuBYHO BTOPOro Nopsiaka, 3agaHHyt B KAHOHUYECKOM BUAE.
MpuBOOUTL ypaBHEHME KPUBOW 2-r0 nopsigka K KaHOHMYECKOMY BuOYy C MOMOLLbHO
napannenbHOro nepeHoca n nobpaxaTtb 3Ty KPMBYIO.
MpUMeHATL METOL CeYeHUst Ans NOCTPOEHNSA NMOBEPXHOCTEN 2-ronopsaka, 3agaHHbIX
KaHOHUYECKUMUN YPaABHEHUSMMN.

Pazpen 4. ucddepeHumanbHoe ncumcneHme pyHKLMmM ogHON nepeMeHHOn
BbluncnaTte TMNOBbIE Npeaeribl NocnenoBaTeNlbHOCTEN N PYHKLNIA.
MpumMeHsaTb Tabnuuy aKBMBaNEHTHbIX 6ECKOHEYHO MarnblX, a Takke 3amMmedaTesibHble
npegesnbl K BblYUCIIEHNIO NPeaenoB.
HaxoauTb 1 onpeaensaTb TMMN TOYEK pa3pbiBa.
HaxoanTb NnponsBogHYy0 (byHKLMN, 3a4aHHOM ABHO, NapamMeTpUYeckn, HESIBHO.
HaxoguTte anddepeHumnan oyHKUUN 1 MPUMEHATL €ro Npu NPUBAMKEHHbIX
BbIYNCMEHUSX.
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40.
41.
42.
43.
44,
45.
46.
47.
48.

49.
50.
51.
52.

53.
54.
55.

56.
57.

[MpuMeHsTb norapnMuyeckyo NPON3BOOHYHO.

Bbluncnate nponsBoaHble 1 audpdepeHumarns! BbICLUMX MOPSAKOB.

3anucbiBaTh ypaBHEHUE HOpMariv U KacaTeslbHOW K rpadouky OyHKLUNN B TOYKE.
3anucbiBaTb hopmynbl Tennopa n MaknopeHan-ro nopsigka ansa sagaHHom OyHKUUN.
HaxoguTb NPOMEXYTKM MOHOTOHHOCTU N 9KCTPEMYMbI (OYHKLIUN.

HaxoguTbe MakcumansHOe U MUHUMabHOE 3Ha4YeHUsT (PYHKLUKN Ha OTpe3Ke.
HaxoanTb NpoMeXyTKM BbINMyKNOCTU (BOrHYTOCTU) U TOUKM nepernba dyHKLnn.
HaxoanTb acuMnToTbl OYHKLMN.

MpoBoanTb NONHOE nccrneaoBaHne YHKUUKN 1 n3obpaxaTb 3CKn3 ee rpaduka.

Pasgen 5. ®yHKLUN HECKOSMbKUX NepeMeHHbIX

BbluncnsaTb YacTHble NPOM3BOAHbBIE NEPBOro N BbICLUNX NOPSAKOB.

HaxoauTb nonHbin anddepeHuman.

MpnBnNMKeHHO BbIYNCIATL 3HAaYEeHNSA (PYHKLMI C NomoLLbo anddepeHumana.
3anucbiBaTb hopmyny Tennopa ons 3agaHHoM YHKLNN C OCTAaTOYHbIM YSIEHOM B
dopwme lNMeaHo.

3anucbiBaTb YpaBHEHUS KacaTeNbHOM NMIIOCKOCTU U HOpMaru K MOBEPXHOCTMW.
HaxoguTb aKCTpeMyM (PyHKUUM 2-X NepeMEHHbIX.

HaxoguTbHanbonbluee n HauMeHbLlee 3Ha4YeHU PYHKLMN B 3aMKHYTOMN
orpaHuyeHHon obnacTtu.

HaxoauTb YCNOBHbLIN 3KCTPEMYM C MOMOLLIbIO PyHKUMK JlarpaHxa.
BbluncnsaTe NpoM3BOAHYIO NO HAaNPaBfeHUO U rPaaUEHT.

Bonpocbl ansa npoBepku ypoBHA o6yyeHHocTn «BJITAOETb»
Paspen 1. dnemMeHTbl IMHEMHOW anredpbl
Ona maTtpuy, A UB BbluMcnuTb 24 — 3B, AB, BA, A%, |A|, B™1, ecrin

2 2 5 2 3 3
A=14 3 4|, B=|1 -1 1 |
3 3 6 1 -2 -1

BblumMcnnTb onpegenntens YeTBEPTOro nopsiaka

2 5 4 6
31 21
-1 4 2 5f
2 0 1 1

PewunTb cuctemy: a) metogom Kpamepa; 6) cpegcrBamm MaTpuyHOro UCYMUCINEHUS C
ncnonb3oBaHMeM obpaTHOM MaTpuubl; B) MeTogom [raycca.

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

Paspen 2. BekTopHas anrebpa

[anbl Tpu BekTopa a=1{4;7;8},b ={9;1,3}, €=1{2,—4;—1}. flokasaTb, 4to d,b u € —
6asnc n HanTK pasnoxeHne BeKTopa a:{l;—13;—13} no Gasucy a, b un C.
[aHbl KoopAuHaTbl BeplKnH TpeyronbHuka ABC: A -1, 2),B(-2,0,2),C(2,1,-1).

Hantu: 1) KocuHyc yrna mexay BeKTopammu AE nAC; 2) koopamHaTtbl BeKTopa

29



a=2AB-5CD; 3) anrebpanyeckyto npoekumto Bektopa BC Ha BekTOop a; 4) OnNvHY
MeauaHbl, ONyLLEeHHYI0 Ha CTOpoHy BC'.
6. Hantv nnowagb napannenorpaMmma, MOCTPOEHHOro Ha BekTopax M=3p+24 wu

fi = P—20 1 ero BbICOTY, ONyLLeHHyto Ha BekTop M, ecrim || =2,|g| =1, (ﬁ?q) =5

7. Jlexat nu Toukn A(2,4,0),B(2,-2,4), C(1,8,—-4), D(2,7,—2) B 0QHOM NIIOCKOCTWN.

8. HaHbl koopauHaTtbl BepwwuH nupamuabl  ABCD:A(3-22), B(L-31), C(2,04),
D(6,—4,6) . Hantu: 1) nnowaap rpaHn ABC ; 2) o6bem nupamuabl ABCD ; 3) anuHy
BbICOTbI MMpPaMnAbl, ONyLLEHHON U3 BEPLUMHbI D .

Paspgen 3. AHanuTM4yeckas reomeTpus

9. [OaHbl koopamHaThl BepwnH nupamugbl ABCD : A(3-2,2), B(L,-31), C(2,0,4),
D(6,—4,6) . Hantu: 1) kaHOHMYecKkne 1 napameTpuyeckme ypaBHeHUs npsimon AB; 2)

ypaBHeHue nnockoctn ABC ; 3) ypaBHeHME BbICOTbI MMPaMUAbI, ONYLLIEHHON U3
BepLwuHbl D; 4) yron mexay pedpom AD u nnockocTeto ABC .

10. Ucnonb3ys npeobpasoBaHua napannensHoro nepeHoca, NpUBECTN ypaBHEHWUS NUHUI
BTOPOro nopsigka K KAHOHUYeCKOMY BUAY U NOCTPOUTL KpUBLIE:
1) 4x* +9y° +8x—-36y+4=0;2) y—x*-6x-6=0.

Paspen 4. ucdepeHumanbHoe ncumcneHme pyHKkLuMmM ogqHOu nepeMeHHOU

11. Belumncnutb npegensol:

. 3x* -2  x¥-x?—x+1 X+ 2-46-X _ (x?+5x+4)
a) Im —; 6) lim = 7 . B) lim 2 ; r) lim Q< |
X—>00 ,X8+3X+4 x>l X° + X —x—-1 X—2 X —4 xoo| X —3x+7
) lim —'”(f:of X).
X=>2n SN < X

-X, Xx<0,

12. WccnepoBatb yHkumio f(X) = JX, 0<x<1, Ha HEeNpPepbLIBHOCTb: HAUTU TOYKM
3%*2, x>1

paspbiBa YHKUMN U onpefenutb Ux Tun. Belumcnntb XIi_r)r+loof(x),xli_r)rilmf(x). MocTpouTb

rpadouk pyHKLMN.
13. Hantn npounssogHble yHKLNN:

] . i 3
sin X 1+sin x X=sin"t )
a)y=——_+h ;6 ., B)x’y —xsinxy? = 0.
COS“ X COoS X y =cos”t
. x-sinx
14. Beluvcnutb npegen, ucnonb3ysa npasusno Jlonutanalim,._,, eyl

2

1+Xx
15. lNMpoBecTn nonHoe ncecnegosaHmne PyHKUUKM y = 1 N NOCTPOUTb ee rpadomk

2

Paspgen 5. ®yHKUMUN HECKONBKUX NepeMeHHbIX

16. Haintn yacTHble Npon3BOHbIE BTOPOro nopsaka PyHKUMnN z = eV

17. Hanucatb ypaBHeHue KacaTernbHOW MMOCKOCTU U HOpManu K NMoBEepXHOCTU z = x2 —
y

y?B Touke M(1,1).
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18. PasnoxuTb B OKPECTHOCTU Hyns no dopmyrne Tewnnopa OO BTOPOro nopsgka
BKIMOYMTESBHO C OCTATOYHbIM YnieHoM B oopme [NeaHo pyHkumio z = In(1 — x — y).
19. ViccnepoBatb Ha 3KCTPeMyM yHKUMIO Z = X° + y° —3xy .

20. HaTu ycnoBHbIN 3KCTpeMyM OYHKUMKU z = xy NpuW yCrnoBumx? + y? = 2.

T T TE)
4'3'2°°
22.Haiti npon3BoaHyto doyHKUMM U = Xy>z® B Touke M, (3,2,1) B HanpasneHun BekTopa

21. Haiitv rpagmeHT doyHKUMKM U =tg X — X +3sin y—sin®y+z+ctgz B Touke M (

M.N, roe N(5, 4,2).

Bonpochl K 3Kk3ameHy (2 cemecTp)
Bonpocbl ansa nposepku ypoBHsA o6ydyeHHocTn «3HATb»
Paspen 6. UHTerpanbHoe ucuucreHme yHKLMM OAHOWN NepeMeHHOM

OnpegeneHne nepsoobpasHoOn U HeEONpPeaeNneHHOro NHTerpana.

CBoncTBa HeonpeaeneHHoro nHTerpana.

Tabnuua nHTerpanos 1 NepBoobpasHbIX.

OCHOBHblE METOAbl UHTENPUPOBAHUSA: UHTEIPUPOBAHNE METOLOM BHECEHUS DYHKLMM

non 3Hak gudpdepeHuymnana, 3ameHa nepeMeHHOn B HeornpeaeneHHoM uHTerpane,

NHTErpupoBaHMeE Mo YacTsM.

YHuBepcanbHas TPMroHoMeTpuyeckas 3aMeHa.

OnpepeneHve onpefeneHHoro nHTerpana. TeopemMbl CyLLeCTBOBaHUSA

onpeaeneHHoro nHTerpana.

CBoncTBa onpegeneHHoro nHTerpana.

dopmyna HetoToHa-JlenbHuua.

3ameHa nepemMeHHoN B onpeaeneHHoM NHTerpane, MHTErpupoBaHmne no 4YacTsaMm.

10. dopmynbl BblMMCNEHUSA Nnowaan urypbl, OrpaHMYEHHON KPUBbIMW, 3a4aHHbIMK: a) B
sABHOM Buae; 6) B napameTpuyeckom Buae; B) B MOMASIPHOM CUCTEME KOOPAMHAT.

11. dopmynbl BblMUCNEHUSA OMNNHBI OYTM KPUBOW, 3a4aHHON: a) B sBHOM BuAe; 6) B
napameTpu4eckoM BUAE; B) B NOSISAPHON CUCTEME KOOPAMHAT.

12. BbluncneHne o6 beMoB TeN C M3BECTHOM NOLLAAb0 NONEPEYHOro ceyeHus.

13. BbluncneHne o6beMoB Tes, NofyYeHHbIX BpaweHnem curypbl BOKpyr ocuOxu Oy.

14. OnpegeneHne HeCOBCTBEHHOIO MHTErpana no 6eCKoOHe4YHOMY NPOMEXKYTKY.
CxogumocTb. lNpusHakn cpaBHeHus. [NMpuaHak abcontoTHON CXOANUMOCTMN.

15. OnpegeneHne HeCOBCTBEHHOMO MHTErpana ot HeorpaHMYEeHHON OYHKLINN.

CxoamnmocTb. MNMpun3HaKkm cxoauMocTH.

oo P

© oo~

Pasgen 7. QudcepeHumnanbHble ypaBHEHUS

16. OcHoBHble NoHATUA: onpegenenune Y, nopsgok AY, pewenne Y, nHterpansHas
Kpusas. [1Y 1-ro nopsagka.

17. 3apgayva Kowu. Teopema cyLLeCTBOBaHUSA U eAMHCTBEHHOCTU peLueHns 3agadn Kowm.
O6uwee n yactHoe peweHus Y 1-ro nopsagka. Nnterpan Y. N'eomeTpnyeckas
HTepnpeTaums. V30KnnHbI.

18. 1Y ¢ pasgensaoowmnmMmcsa nepeMeHHbIMn 1 ceoadaLlumecs K HuM. OgHopoaHblie [1Y.

19. Teopema 0 CTpyKType pelieHus nuHenHoro 1Y 1-ro nopsiaka.

20. MeToa Bapuauuu npon3BosibHOM NOCTOSAHHOM NS NUHENHbIX [1Y 1-ro nopsiaka.

21. YpaBHeHna bepHynnu.

22. IHTerpmpoBaHue NonHbIx A depeHumnanos.
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23.

24.

25.

26.

27.

28.

29.

30.

oukrwndE

8.

9.

10.
11.
12.
13.

14.

Y 2-ro nopsagka. 3agada Kowun. Teopema cyLiectBoBaHUSA N €QUHCTBEHHOCTU
peweHna 3agadn Kown. Obwee n yactHoe pewenna [1Y 1-ro nopsaka. Y,
AonycKaroLLme NoHWXeHUs nopsaka.

JInHennble [IY 2-ro nopsigka. Ceonctea peleHnin. CBOMCTBO onpenenntens
BpoHckoro anst NIMHENHO HE3aBUCUMbIX peLleHnin IMHENHOro ogHopoaHoro [1Y.
Teopema o CTpyKType 00LLero peleHnsa nMHenHoro ogHopogHoro 1Y 2-ro nopsigka.
Teopema o CTpykType 06Lero peleH1s IMHENHOro HeogHopoaHoro Y 2-ro
nopsigka. Metop Bapmawmm Npon3BOSIbHbIX MOCTOAHHbIX 4K NUHENHbIX 1Y 2-ro
nopsigka

JInHenHble ogHopoaHble [1Y 2-ro nopsigka ¢ NOCTOAHHBLIMU KO3huLmeHTamu.
Xapaktepucrtudeckoe ypaBHeHne. CTpykTypa obLiero peleHns B 3aBUCMMOCTH OT
KOPHEN XapaKTepUCTUYECKOrO ypaBHEHUS.

JInHenHble HeogHopoAHble [1Y 2-ro nopsgka ¢ NOCTOAHHBIMU KO3 UUMeHTaMmmn n
cneumanbHOM NpaBown YacTbio. [puHUKMN cynepnosnumnm.

AY Bbicwnx nopsakos. 3agaya Kowun. Teopema cyllecTBoBaHUSA U e AMHCTBEHHOCTU
peweHnsa 3agaumn Kowmn. Obuwee peweHune. JInHenHble ogHopoaHble 1Y BbICLINX
nopsagkos. JInHenHas 3aBMcMMOCTb (pyHKUn. CBONCTBO onpeaenutensa BpoHckoro
AN IMHENHO He3aBUCUMBbIX pelleHnin. CTpyKTypa oOLLero peLleHums.

JInHenHble ogHopoaHble [1Y BbICLUMX NOPSAKOB C MOCTOAHHBIMU KO3dhunumeHTamu.
Xapakrtepuctmnyeckoe ypaBHeHue. JlInHenHble HeogHopoaHble [1Y: CTpykTypa obLiero
peweHnda. Metog Bapuaumm Npon3BOSibHbIX MOCTOSIHHbBIX AN AMHENHbIX [Y BbICLLMX
nopsiaKoB.

Cuctembl [1Y. 3agaya Kowu. Teopema cyLeCTBOBaHUSA U €ANHCTBEHHOCTU peLleHns
3agayum Kown. Obuiee pelueHne. MeTon UCKNIOYEHUS.

Paspen 6. UHTerpanbHoe ucuncneHme yHKLMM OAHOWN NepeMeHHOMU

[MpUMeHsTb OCHOBHbIE MeTOAbI K BbIYUCIIEHUIO HEONPEeEeNeHHOro nHTerpana.
WHTerpmnpoBaTb paunoHanbHble YHKUMN.

WHTerpupoBaTb TPUroHOMETPUYECKNE (PYHKLMMW.

WHTerpmnpoBaTb NpocTenLLMe nppaunoHanbLHOCTH.

BbluncnsaTe onpegeneHHsbIn MHTerpan oT TeX Xe KnaccoB yHKLUMNA.

MpuMeHATb onpeaeneHHbIv MHTerpan K BbIYUMCNEeHUIo nrowanen puryp, anuH ayr
KpuBbIX, 00 EMOB TeET.

MccnepoBaTtb Ha CXOAMMOCTb HECOBCTBEHHbIE MHTErpanbl 1 1 2-ro poaos.

Pasgen 7. udcdepeHumnanbHblie ypaBHEHUSA

Pewatb 1Y ¢ pasgensiowmmMmmncs nepeMeHHbIMN U CBOASALLMECS K HUM, B TOM YnChe
ogHopoaHble Y.

Pewate nuHenHoe 1Y 1-ro nopsigka.

PewaTtb ypaBHeHWe BepHynnu.

Pewatb ypaBHeHWe B NonHbIX AnddepeHumnanos.

Pewatb [1Y BbicWwero nopsgka, gonyckarowme NOHMKeHUs nopsiaka.

Haxoantb obuwee peweHne nuHenHoro 1Y ¢ NOCTOSIHHbIMU KO3 ULNEHTAMUN U
cneumanbHOM NpaBou YacTbHo.

HaxoguTb pelueHne HopmManbHOW cuctembl [1Y MeTOA0OM UCKIIOYEHUS.

Bonpocbl ansa npoBepku ypoBHsi ooydyeHHocTu «BJITAOETb»

Paspen 6. UHTerpanbHoe ncumcneHue pyHKLUMnN ogHON nepeMeHHOMN
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11.

12.

13.
14.
15.
16.
17.
18.
19.
20.

BbIYMCAUTbL MHTErparbi:
jarctg(\/4x —1)dx , J.(x2 +X +1)- cos X dx , sz -In (2 + 3x3)dx .

Bbluncnutb MHTEerparbl.

J‘ x4+x+3dx J‘5tgx+2 dx
V33X — X2 —x—6 2sin 2x +5

Bblumncnutb MHTEerparbl.
272' 3
J xcos(X)dx , [ xvI+ xdx,
0 0

Haiitv nnowaas dourypbl orpaHUYeHHON MUHUAMK Y = X> +1 ux+y =3,
HanTtn nnowanb o6nactu orpaHUYEeHHON AMNUNCOM x = acost, y = bsint.
HanTtu nnowanbs kapavouasl p = a(l+ cos(p)).

Hantu anuHy ayr nonykybudeckoi napaéonsi y = x¥? oTx = 0 4o x = 5.
Haintu anuny ayrv actpouapl x = cos3t, y = sin®t,0 < t < 2.

Haitv anuny aym kpusoiip = 5e%¢/12 —r < ¢ < .
2 2

. Hantn o6bem Tena, 06pa3oBaHHOro BpalLeHMeM annunca X72+y72 _1 BOKpYr ocu Ox.
b

a
MccnenoBaTtb Ha CXOOMMOCTb HECOOCTBEHHbIE MHTEerpanbl:

o r arctg(x + x?
/ 2 _ 1 g( ) dx,
f 1+§/§+2de; 1 i/(x4+2\/§)(3x2+2x+11)
1
1 -
jln(l + 2x sin x) dx. cos® 1/x ]
X.
s Vi+VxS—1 0\/4X4+2xz+3x

Paspen 7. QucddepeHumanbHblie ypaBHEHUS

PewnTtb ypaBHeHne ' = Z(ln R IJ.
X X

PewwnTb 3agavy Kowm: y'=y-cosx+x,y(0) =1

PelwunTb ypaBHeHne xy’' —4y =x?.[y.

Pewwnts ypaBHeHue (3x° +10xy)dx+ (5x> —1)dy =0.
Hawntun obwee pewenne: xy" +y"+x=0.

Haintu obluee pelieHve ypasHeHus yy" —(3')> —4yy’ =0.
Hawntun obwee pewenne: y"—5y"=50ch5x.

HanTtu obwee peweHne y"—2y"+ y =3e”.

PewnTb ypaBHeHne y" + y = x —sin 2x.

Bonpochbl kK 3k3ameHy (3 cemecTp)
Paspen 8. YUncnosble u hyHKUNOHaNbHbIE psAabl
Bonpochl ans npoBepku ypoBHs o6y4yeHHocTn «3HATb»
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10.

11.

12.
13.
14.
15.
16.
17.
18.

19.

20.
21.

22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.

33.
34.
35.
36.

37

Uucnosble pagbl: onpegeneHne, YyactuyHasa cymMma psiga, cymma psiga, CXxoammocTb.
MeomeTpuyeckun pag. OctaTok psiaa u ero CBOMCTBO AN CXoaswerocs psaa.
CeoiicTBa cxogawmxcs pagos. Heobxogumoe ycrnosue CXoanMMOCTMU.

[MepBbIN 1 BTOPOW MPU3HAKM CPaBHEHNSA 3HAKOMONOXUTENbHbIX PSA0B.

MpusHaku Janambepa n Koww.

MHTerpanbHbin npusHak. Psg Oupuxne.

3Hakoudepeayrowmecs pagpl. MNMpusHak JlenbHuua. AGcontoTHas U ycrioBHas
cxogmMmocTb. [pr3Hak abCconoTHOM CXOOMMOCTM.

dyHKUMOHanNbHbIE psabl: onpegeneHne, obnacte cxogumMmocTn. CXoanmMocTb U
paBHOMepHasi CXoAMMOCTb psifa B obnactu. Npu3Hak paBHOMEPHOM CXOOUMOCTW.
CBowncTBa paBHOMEPHO CXOOALMNXCA PAOOB.

CTteneHHble pagbl. llemma Abensi. Paguyc cxogmMmocTu n TeopemMa o ero
CyLLLEeCTBOBaHUM.

CBoOMCTBa CTEMNEHHbIX PAOOB.

Teopembl 0 HEO6XOOUMBIX M AOCTATOYHbIX YCITOBUAX Pa3noXXeHnsa pyHKuMn B
creneHHown psaa. Pag Tennopa.

PasnoxeHune HEKOTOPbIX dNeMeHTapHbIX PYHKUUK B pag Tennopa B OKPeCTHOCTU
HynS.

MpunoxeHna cTeneHHbIX PsSaoB.

OnpegeneHne psaga dypbe.

Teopema Oupuxne.

Pagbl ®ypbe ONa YETHbIX N HEYETHbIX QOYHKLMN.

PasnoxeHue dyHkumn B psg Pypbe, 3agaHHon Ha oTpeske [0,1T].

PasnoxeHune B psg Pypbe nepmnogmyeckon oyHKLMm ¢ nepunogom 2.
MwnHUMansHOe CBOMCTBO OTPe3KOB psiga Pypbe. YObiBaHME KO PULMEHTOB psiaa
dypbe. CxogmmocTb psiga Pypbe B cpegHeM. PaBeHcTBo MNapcesans.

Pag ®ypbe B komniekcHon popme. KoMmnnekcHas rapMoHuka. AMAAUTYAHbIA CNEKTP
nepmoanyeckon oyHKUMN.

Pasgen 9. UHTerpanbHoe ncuucrneHne PyHKUUN HECKOJNbKNX NepeMeHHbIX
OnpegeneHve OBOWNHOIO UHTErpana, ero CBOMCTBa N reoMeTpUYECKUN CMbICHT.
OnpegeneHve npaBuibHON 06nacTy Ha NIIOCKOCTU U CBA3b MOBTOPHOrO MHTerpana ¢
ABOWHbLIM.

OnpepgeneHne akobnaHa 3aMeHbl.
dopmyna 3aMmeHbl MEPEMEHHbIX B IBOMHOM UHTEerparne.
[1BoMHOM nHTErpan B NONSPHbIX KooOpAUHaTax.
MpunoxeHna oBONHOIO UHTerpana.
OnpegeneHne TPONMHOroO MHTEerpana, ero CBOMCTBa, reOMETPUYECKUIA CMbICTT.
OnpegeneHve npaBunbHOM 00MnacTM B MPOCTPaAHCTBE M Nepexoq K NMOBTOPHOMY B
TPOWHOM MHTErpane.
dopmyna 3aMmeHbl MEPEMEHHbIX B TPOMHOM UHTEerparne.
TponHOW MHTEerpan B UMNNHAPUYECKNX KoopauHaTax.
TponHon nHTerpan B chepudecknx KoopguHartax.
MpunoxeHna TPOMHOIo UHTerpana.
OnpegeneHne KpUBOSIMHEMHOrO MHTerpanal poda, ero CBOWCTBA, reOMeTpUYECKUN
CMbICH.
MpunoXxeHnsa KPMBONIMHENHOIO MHTErpana NepBoro poaa.
OnpepneneHve KPUBONMHENHOrO MHTErpana2 poga, ero CBoOucTaa.
dopmyna NpuHa.
dopmyna Bbl4MCNEHUS NIoLagen ¢ NOMOLLbIO KPUBOSTMHENHOW NHTErpana.
. YcnoBnsa HE3aBUCMMOCTU KPUBOSTIMHENHOTO UHTErpana ot NyTU MHTErpMpoOBaHusI.
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38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.

oakrwdE

7.

8.
9.

OnpepgeneHne NoBEPXHOCTHOrO MHTerpan 1 poga, ero CBOUCTBA.
MpunoxeHna NOBEPXHOCTHOro MHTerpana 1 poaa.

OnpepgeneHne CTOpOoHbI NoBepxHOCTU. OnpeaeneHme ogHOCTOPOHHEN U
ABYCTOPOHHEN NOBEPXHOCTM.

OnpepeneHne NOBEPXHOCTHOIO MHTErpan 2 poaa, ero CBOMCTBA.

CBs13b NOBEPXHOCTHLIX MHTErpanos 1 1 2 poaa.

®opmyna OcTtporpagckoro-Iaycca. ®opmyna Ctokca.

OnpepeneHne ckansipHOro 1 BEKTOPHOrO Mos4.

OnpepeneHve NoBEPXHOCTU U JIMHUM YPOBHS.

OnpegeneHns Npon3BOAHON NO HanpaBreHuo N rpagmeHTa. CBoOKCTBa rpagueHTa.
OnpepgeneHve NoToka BEKTOPHOro nonsi.

Onpepenexne gusepreHumn. CBoMCTBa AMBEPreHUNN.

dopmyna OcTporpagckoro-lraycca B BEKTOPHOM hopMe.

OnpegeneHne coneHomnaanbHOro BEKTOPHOIo Nossi.
OnpepeneHneunpKynsaumm BEKTOPHOMO NOns.

OnpepgeneHnepoTopa BEKTOpHOro nons. CBonctea portopa.

®dopmyna CTokca B BEKTOPHOWN hopMme.

OnpegeneHne NOTEHUMaNbHOro BEKTOPHOIO Nossi.

OnpepeneHuns onepatopa NamunbToHa 1 onepaTtopa Jlannaca, nx cBoncTea.
OnpegeneHne NoTeHUManbHOro BEKTOPHOIO Nosis.

OnpepeneHne rapMOHMYECKOrO BEKTOPHOO MONS.

Bonpocbl ansa npoBepku ypoBHSA o6yyeHHocTn «YMETb»

Pasgen 8. Yucnosble U pyHKUMOHaNbHbIE pAAbI

MpUMeEHATbL NPU3HAKM CXOOUMOCTU K UCCIeLOBaHNI0 CXOANUMOCTM paja.

Haxoantb obnacTtb cXogMMoCTN hyHKLMOHaNbHOro psaa.

PacknagbiBaTb oyHKUMIO B pag Tennopa.

MprMeHATb paabl K NPUBNMKEHHBIM BbIYUCIIEHNSIM.

Bbluncnate koadhduumneHTol paga dypbe.

[oonpenensasa Ha BCIO YMCIOBYO NpsMY0 3agaHHyto B npomexyTke (0, 1) dpyHkuuio o
nepuoanyveckon, nonyyaTb Ansa Hee psaabl Pypbe No KOCUHYCaM U CUHYCaM.

Pasgen 9. UHTerpanbHoe ncuucrneHne PyHKUUN HECKONMbKNX NepeMeHHbIX
3anucbiBaTb NOBTOPHBIM MHTErpasn Ans 4BOMHOro MHTerpana.

MeHsaTb nopAaaoK MHTeErpupoBaHnA B ABOVHOM MHTEerpane.
Bbluncnatb skobnaH 3ameHbl nepemMeHHbIX B ABOVHOM UHTEerparne.

10.MepexoanTsb K NOMSAPHLIM KOOPAMHATAM B ABOMHOM UHTerparne.
11.Bbluncnate nnowaas nnockon gurypslt.

12.BbluncnsaTb Maccy Nnockon urypel.

13.HaxoauTb koopauHaThl LLEHTpa Macc Mockon urypei.

14.3anucbiBaTh NOBTOPHbLIA UHTErpPan Ans TPOWHOro MHTerpana.

15.MeHaTb NOpsSiAOK UHTErPUPOBaHNS B TPOMHOM MHTErparne.

16.BbluncnsaTth AskoGuaH 3ameHbl NepeMeHHbIX B TPOMHOM MHTerpare.
17.MepexoanTb K LMNMHAPUYECKUM M chepuyecknM KoopauHaTam B TPOMHOM

NHTerpane.
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18.BbluncnsaTte maccy o6beMHoro Tena.
19.HaxoauTb KoopANHaTbLI LeHTpa Macc 06 bEMHOro Tena.

20.BbluncnATb KPUBOMMHENHBIN MHTerpan 1 poaa no KpuBoOW 3a4aHHON B sBHOM BUAe, B

napameTpu4eckoM BUAE 1 B NOSISIPHOM CUCTEME KOOPAUHAT.

21.BbluncnaTh KpMBOMNMHENHBIA MHTerpan 2 poaa no KpUBoW 3afaHHOW B ABHOM Buae, B

napamMmeTpu4ecKom Buae.
22.MpumeHATb dopmyny MpuHa K BbIYMCIIEHNIO KPUBONMUHENHOIO MHTErpana.
23.BbluncnaTh nnowanb ourypbl ¢ NOMOLLIbIO KPUBOTNMHENHOTO UHTEerpana.
24 .BblMMCNATb NOBEPXHOCTHLIV MHTerpan 1 1 2 poaa.
25.Bbluncnatb nnowanb NoBEPXHOCTY C MOMOLLIO NMOBEPXHOCTHOIO MHTerpana.

26.MpumeHaTb dopmyny OcTporpanckoro-raycca K BbIMMCNIEHNIO MOBEPXHOCTHOIO
NHTerpana.

27.Bbluncnatb NPon3BOAHYH MO HANPaBMeHWo U rPaaueHT.
28.BblunCnATL AMBEPreHLMIo CKansapHoro nons.
29.BbluMCnATL POTOP BEKTOPHOIO Mons.

30.BbluncnaTb NOTOK BEKTOPHOTO MOSS Yepes3 NMoBepXHOCTb.
31.BbluncnaTh LUMPKYNALMIO BEKTOPHOIO Moms BAOMb KPUBOW.

Bonpocbl ansa npoBepku ypoBHsA obyyeHHocTn «BJITAOETb»
Paspen 8. YUncnosble u hyHKUMOHanNbHbIE psAabl

1. MiccnepoBaTb Ha CXO4MMOCTbL psabl:
2n+l © 2 ©
2 n n°-+1 n
. Y arct , .
;(3n+1j nz_l: J n+3 ;./3“

i n+2 i2+sinnlz°°:(—1)”(6n—5)_

“~Inn+1)’ 4% n ~ 10"

2. Pasnoxntb pyHKUMIO B psg Tennopa no cTeneHsim x.

20 — x — X?
3. Hawntmn obnactb cxogumocTtu 1 obnactb abCcontoTHON CXO4MMOCTM CTENEHHOrO psiga
[ee]
—1)™/n
—( 2) \/_(x —2)%,
n‘+1
n=1

4. Hantu cymmy psiga
n

9]

Zx
n.

n=1

5. BbluMcnnTb NPUGNMKEHHO C TOYHOCTLIO A0 10~* nHTerpan
1/4

sin x
dx.
X

0

6. Joonpenenssa HeobxoaMmbiM obpa3om 3agaHHyto B npomexyTtke (0, TT) dyHKuUuio

f(X) =%—x A0 nepuoguyeckoun, NonyyYnTb Ans Hee psabl Pypbe NO KOCUHYycaM U

CUHycaMm.
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Pasgen 9. UHTerpanbHoe ncumncrieHne PpyHKLUN HECKOSbKMUX NepeMeHHbIX

7. PacctaBuTb npeaenbl MHTErpMpoBaHNS B NOBTOPHLIX MHTErpasax, K KoTopbiM
CBOAWTCS OBOVIHOM MHTerpan oT yHKunnf (x,y), raeD :y = x>+ x,x —y + 3 = 0.

8.BbluncnnTb NOBTOPHBLIN UHTErparn

5 vy
fdyf xydx.
1 0
9. lNMepeMeHUTb NOPSAOK MHTENPUPOBAHNSA B NMOBTOPHOM UHTErpane
4 V16—x2
fdx f f(x,y)dy.
0 4x—x2

10. Bbiuucnutb

ﬂw/4x2—y2dxdy, D: y=x,y=0,x=1.
D

11. Mepenas kK NONSAPHbLIM KOOPAMHATaM, BbIYUCIIUTL UHTErparn

ﬂ(xz + y3)dxdy,D : x*+y? =ax,x*+y?=2ax,y =0,y <0.
D

12. Hantu nnowaab purypbl, orpaHU4eHHON NINHUAMM:
x2+y2=9x*+y?2—6x=0,y =0.
13. Beluncnutb 06bem Tena, orpaHUYEeHHOro NOBEPXHOCTAMM:
z=1-x2—y%y=x,y=V3x2=0.
14. HaiTu UeHTp TAKEeCTU OJAHOPOAHONM MMACTUHBI, OrPAHNUYEHHON MUHUAMKN ¥ = x2; x +
y =2
15. PaccTaBuTb Npeaersl MHTErpupoBaHus B TpoitHom uxTerpane [[f. f(x,y, z)dvana
TeTpasgpa, OrpaHUYEHHOro MoCKOCTbIO X + 3y + 6z = 18 1 KoOpAUHATHBLIMK
NSIOCKOCTAMMN.
16. Bblumcnutb

fff Vx% + y2dxdydz, V:z2 =x?+y%,z=1,z = 0.
v

17. MNepenaqa K UMNMHOPUYECKUM KOoOpaAHaTaM, BblYUCIIUTL MHTEerparn
ﬂ (x?2 —y¥)dv,G : x* + y? =2z,z=2.
G

18. lNMepenasa k cchepuyeckmm koopamHaTam, BblYUCIINTL UHTErparn

dv
fff ,G: x2+y? + z2<24z,x +y? + 2% > 62
J Jx2 +y? + z2

19. BblumcnuTb 06beM Tena, orpaHnYeHHOro NoBEPXHOCTAMM
x? + y>=Rx,x* + y*+2z2=R?%2z=0.

20. Haittn maccy koHyca (z — h)? = (x% + y2?)h?,0 < z < h,ecnu NNoTHOCTb p = |xy|.
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21. HanTu KoopaMHaThl LIEHTPa TSKECTU OHOPOAHOMO Tena, orpaHNYeHHOro
yKasaHHbIMU NOBepxXHOCTAMU x2 + y% + z2 =3,x% + y? = 2z

22.

23.

24,

25.

26.

27.

28.

Bornennte [, (x +y)dlecnm L — KOHWTYp TpeyronbHuka ABO C BepnHamu
A(1,0),B(0,1),0(0,0).

Bolumcnute [, (x* + y?)dlecnul-ayra norapudgmmudeckoin cnmpanm r = ae*?ot
Toukn A(a, 0)ao Toukn 0(0,0).

Hantu maccy nepBoro BUTKA BUMHTOBOM JMHUM X = acost,y = asint,z = ht,t €
[0,27],ecnn NNOTHOCTbY = y(X,y,Z)B KaXXOOW €e TOYKe MpornopuMoHanbHa AfMHe

paguyc-BeKkTopa aTon TouKN: y(x,y,z) = k/x? + y? + z2.

BbILIVICJ'II/IbeL y2dx + x%dy, rae L — gyra BepxHei NosoBuHbI annmnca x =
5cost,y = 2sint, «xnpoberaemasa» no xoQy 4acoBOW CTPESIKMN.

[MpumeHuB cdoopmyny 'puHa, BbIYUCINTL gﬁL y2dx + (x + y)*>dy, rae L — KOHTyp
TpeyronbHuka ABCc BeplunHamm B Toukax A(3,0), B(3,3), €(0,3).

Bblumncnute paboty cunbl F=(X+y)i — Xj npu nepemeLleHnn MmaTepuanbHON TOUKN
BOOMb OKPYXXHOCTU x2 + y2 = 4 no Xxo4y 4aCcoBOW CTPESKM.

Bbluncnntb ffs xyzdS, ecnn S — 4yacTb NOBEPXHOCTU Napabonounaa z = x2 + y?,
oTcekaemas niockocTbio z = 1.

29. HanTtu nnowagb Yactu runepbonuyeckoro napabonouvga z = xy,x > 0,y > 0,
BbIPE3aeMoro UMnuHapom x2 + y% = R

30.

31.

32.

BbluncnnTb Maccy nonycdepbl z = /a2 — x2 — y2, el NOBEPXHOCTHAS NMNOTHOCTb
B KaXXOOM ee Touke d=x>+y>.

MpumeHsa dopmyny OcTporpagckoro-laycca, Belumcus ff. x*dydz + y*dxdz +
z3dxdy,roe S — BHelHAs cTopoHa cdpepblx? + y? + z2 = 1.

HanTtn noTok BEKTOPHOro nonsa=xi— 2yj— zk yepes3 3aMKHyTYy0 NOBEPXHOCTb S,

OrpaHUYEHHYH NOBEPXHOCTAMU 1 - z = x? + y2, z = 0, B HanpaBneHU BHELLHEN
HopManu.

Bonpochl Kk 3a4eTy (4 cemecTp)
Bonpochbl ansa nposepku ypoBHsi o6ydyeHHocTn «3HATb»

Paspen 10. Teopusa pyHKLMN KOMMNIIEKCHOro NepeMeHHOoro
Anrebpanyeckasa popma KOMMNEKCHOro Yncna.
KomMmnnekcHas nnockocTb.
Onepaumm Hag KOMNEKCHbIMU YCTIaMu.
OnpepgeneHne Moayns U apryMeHTa KOMMSIEKCHOro Yucna.
TpuroHomeTpudeckas u nokasaTternbHas doopmMma 3anucu.
dopmyna Myaspa Bo3BeeHNA B CTENEHb KOMMIIEKCHOIO Yncna.
dopmyna nssreyeHne KopHs -on cTeneHn n3 KOMMNIIeKCHOro Ymicrna.
OnpepgeneHne yHKLMM KOMMNIEKCHOIO NEPEMEHHOrO.
OnpepeneHve nokasaTtenbHON OYHKLNN.
10 OnpepeneHve norapnMmnyeckon yHKLUUN.
11. OnpegeneHune cteneHHon PyHKUUN.
12. OnpegeneHnsi TPUrOHOMETPUYECKNX PYHKLINIA.

©®NDOTAWN
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13. Onpegenexus rmnepbonnyecknx yHKLNIA.

14. TNoHaTre 06 obpaTHbLIX TPUFOHOMETPUYECKNX U rMNepbonnyeckmnx pyHKUUNX.

15. OnpegeneHne npegena yHkuum Kr.

16. OnpegeneHne HenpepbIBHOCTM doyHKUMK KI1.

17. Onpegenexne npounssogHoun yHkumm Krl. Ycnosusa Kowun-Pumana.

18. OnpegeneHne aHanutuyeckon dyHkumn. OnpegeneHne  rapMOHUYECKOM
PYHKUMN.

19. OnpegenexHune nHTerpana ot dyHkumm Krl.

20. Teopema O He3aBMCUMOCTU MHTerpana oT aHanuTU4Yeckon (OYHKUMU OT MyTn
WUHTErpnpoBaHus.

21. Teopema Kowmn.

22. OcHoBHasi opmMmyra UHTerpanbHOro UCHYUCIIEHWS.

23. NHTerpanbHaga popmyna Kowwuw.

24. Teopema 0 BbICLUNX NPOU3BOAHbIX.

25. ObnacTtb CXOAMMOCTM CTEMEHHOro paaa.

26. Teopema 0 pasnoXeHUn aHanUMTUYeCKon oyHKUMK B KonbLe B pag JlopaHa.

27. Teopema 0 pasnoXeHUn aHannTu4eckon yHkumMn B pag Tewnnopa.

28. OnpepeneHne n3onnpoBaHHOM 0COBOMN TOYKM.

29. OnpegeneHue ycTpaHMMon ocobon TOYKN.

30. OnpenenexHune nosntca N-ro nopsgka.

31. OnpegeneHune cywecTBeHHO 0CODOM TOYKM.

32. Bug psiga JlopaHa goyHkumm Kl B OKpeCTHOCTN N30NMPOBaHHOM 0COB0MN TOYKMN.

33. OnpegeneHune BblyeTa.

34. dopmynbl AN BbIYUCIIEHNSA BbIYETOB.

35. TeopeMmsbl 0 BblYETAX.

36. dopmyrnbl  ONA  BbIYUCNEHUA WHTErpanoB OT  (PYyHKUMW  OENCTBUTESIbHOM
nepemMeHHON C MOMOLLIbIO BblHETOB.

Bonpocbl ansa npoBepku ypoBHsi o6ydyeHHOCcTU «YMETb»

Paspen 10. Teopusa pyHKLMN KOMMNIEKCHOro NepeMeHHOoro
37.Haxoantb Moaynb 1 apryMeHT KOMMMEKCHOro Yncna.

38.CTpounTb Ha KOMMNIEKCHOW NMOCKOCTU TOYKM BUAAX + iy,0KPY>KHOCTY BMaa
|z —zy| = R.

39.MpeacTaBnaTb KOMMNIEKCHOE YMCHO X + iy B TPUrOHOMETPUYECKON U
nokasaresibHou popme.

40.Bo3BoauTb B CTEMEHb KOMMMIEKCHOE YMCHO.

41.HaxoauTb BCe 3HAYEHUSI KOPHS OT KOMMIEKCHOro Yncna.

42.HaxoanTb 3HaYEHUS OCHOBHbIX (PYHKLIMIA KOMMeKcHoro nepemeHHoro (KIM) un
npeacTaBnATb 3TN 3Ha4YeHUsA B anrebpavyeckon opme:
e?,sinz,cosz,Ln z,a?,sh z,ch z.

43.MpoBepsATb, ABNAETCA N AaHHas KOMMMEKCHO3HaYyHasa oyHKLMUS
AndpepeHUnpyemMon.

44 .BoccTaHaBnuBaTb aHaNMTUYECKY0 (PYHKLMIO MO ee AeACTBUTENBbHON (MHUMOWA)
yacTu.

45.BblumcnsTb UHTerpan ot yHKLUM KOMMIIEKCHOTO NepeMeHHOro.
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46.MpumMeHaTb MHTErpanbHyo dopmyny Koy Ans BblMUCNEHUs UHTerpana ot
PYHKUMM KOMMNEKCHOTO NePEMEHHOIO MO 3aMKHYTOMY KOHTYPY.

47.|-|pl/IMeHFITb cbopmyny A4 BbICLUNX NPOnN3BOAHbIX K BbIYMUCIEHUIO MHTErparna oT
beHKLI,I/Il/I KOMIMJIEKCHOIro nepemMeHHOro rno 3aMkKHyTOMY KOHTYpPY.

48.PacknagpiBath dyHKumio KM B pag JlopaHa B konbLe.

49.0npegenatb TMN U30NMPOBaAHHOW 0COBOIN TOYKM PYHKLIMK.

50.BbluncnaTh BbIYET B M30MUPOBaAHHON 0COBON TOYKE.

51.MpuMeHATb TEopUIo BbIYETOB K BbIYUCIEHNIO MHTErpanos oT dyHKLUuM K.
52.BbluncnaTb MHTErpanbl 4eACTBUTENBHOIO NepeMeHHOro C NMOMOLLIbIO BbIYETOB.

Bonpocbl ans npoBepku ypoBHs o6y4yeHHocTn «BJITAOETb»

Paspen 10. Teopusa pyHKLMN KOMMNIIEKCHOro NepeMeHHOoro

53. [laHbl ABa KOMMMAEKCHbIX Ynucna z; = 2 — i,z, = 3 — i.Hant z; + z,,z; — z,, 7,25,
Z1
ZZI
_ . 2\12 3
54. [laHbl ABa KOMMMEKCHbIX Ynucna z; = —4,z, = 1 + iv3.Hantu (Z—) =
4
55. BbluncnuTb Ln i,sin i, i,

56. BblumMcnuTb uHTErpan fC (2+ 2Z)dznopyre C : x = y2 OT TOYKN z; = 0 OO TOYKU
z, = 4 — 21
57. BoccTaHoBuTe aHanuTu4eckyo oyHKUMIOf (z)No ee AeNCTBUTENBHOM YacTn
u(x,y) =x* —y*—2y.

eZd
2(1_22)33 3aBMCUMOCTM OT TOrO, rAe HaxXoOsaTCs: a) Touka

0 nexuT BHYTpK, a Touka 1 BHE KOHTYypa C; 6) Touka 1 nexuT BHYTpU, a Touka 0
BHe KOHTypa C; ¢) Toukn O 1 1 BHYTpM KOHTYypa C.

59. PasnoxuTe yHKUUIO %B psag JlopaHa B obnactax: a) 3 < |z| < 4, 6)
lz| > 4,
B)O < |z + 4| < 7.

60. [Ansa cnegyowmnx yHKUUM HAUTU 0COObIE TOYKN, BBISCHUTL UX TUM U BbIYUCINTD

eZ-1 2
BblyeT:——; sh-.
SIN1TZ Z

61. Bblumcnutb nHterpan

58. BbluncnnTb nHTerpan fC

sin? z
7C0S Z

dz.
|z|=2

62. Vicnonb3ys Bbl4ETbI, BLIMUCUTL MHTErpan
+00

J cosxd
x2+1 X

—o00
63. Micnonb3ays BblYeTbI, BbIYUCNTL UHTErparn
21

f dx
3sinx+5°
0

TunoBon 6uneT ak3ameHa (1 cemecTp)
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MMHOBPHA VKU POCCHU
®EJIEPAJIBHOE T'OCY JIAPCTBEHHOE BIOJ[)KETHOE OBPA3OBATEJIBHOE
YYPEXJIEHWE BBICILIEI'O ITPO®ECCUOHAJIBHOI'O OFPA30OBAHU A
HUKXEIOPOJCKHUM I'OCYJIAPCTBEHHBIM TEXHUYECKHI
YHUBEPCHUTET um. P.E.AJTJEKCEEBA

N

&

Kadenpa «[TPUKIIATHAS MATEMATUKA»
Jucinummmaa «MATEMATUKA »

3K3AMEHAIIMOHHBIN BUJIET Ne

Janel koopauHathl BepmuH terpasapa A(0,—1,—2),B(2,0,0),€(2,0,—1),D(5,0,1).
Beruncinuts 00beM TeTpaszpa, IUIOMIAJb €0 OCHOBAHHS W BBICOTY, OIYIICHHYIO W3
BEpIIUHBI D.
Haiitu npoekmuto Touku A(—2,0,3)Ha mnockocts 2x — 2y + 10z + 1 = 0.
BbIUHCIUTE TPEIeNt, HCIOb3Ys PpaBuIto Jlomuras

. x—sinx

im——

x>0 x —tgx
Wccnenosats Ha SkcTpeMyM GyHKIHIO Z = e?*(x + y? + 2y).
CkaJsipHOE TIPOM3BEJICHHE BEKTOPOB, €ro CBOWCTBA. HeoOXoauMoe W JI0CTaTOYHOE
YCJIOBHSI OPTOrOHAIILHOCTH 2-X BEKTOPOB. BhIunciieHre B KOOpAWHATAX.

DK3aMeHaTop 3aB. kag.
noueHnt [llepctuena JI.B. npod. Kypkun A.A.

TunoBon 6uneT ak3ameHa (2 cemecTp)

MUHOBPHAVYKU POCCUU
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/[)KETHOE OBPA3OBATEJIbHOE
YUYPEXXIEHUE BBICHIET'O ITPO®ECCHUOHAJIBHOI'O OFPA3OBAHUS
HUXKETOPOJCKHM T'OCYJJAPCTBEHHBII TEXHUYECKHNN
YHUBEPCHUTET um. P.E.AJJEKCEEBA

Kadenpa «ITPUKIIATHAS MATEMATUKA»
Huciunnuaa KMATEMATUKA»

BUJIET Ne

1. BeuucnuTh UHTETpa
4

f(ﬁ—%)lnxdx.

1
Berauciuts miomans Gurypsl orpanndeHHoi uanei p = 2(1 — cos ).

3. Pemmuts 3amauy Komu

N

Y- y _1-—cosx (E)_ﬂ

sinx  sinx Y 2/~ 2

B

Beruncnenve 1nuHbI 1yTy KpUBOH, 3aJaHHOM MapaMeTPUYECKU.
5. ITlpenenpHbIi IpU3HAK CXOAUMOCTH YHCIOBOTO PSa.
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OK3aMeHaTop 3aB. kag.
noreHt [llepctaena JI.B.. npod. Kypkun A.A.

TunoBoun 6uneT ak3ameHa (3 cemecTp)

MMHOBPHA VYK POCCHU
®EJEPAJIBHOE T'OCY IAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIBHOE
YYPEXJIEHWE BBICILIEI'O ITPO®ECCUOHAJIBHOI'O OFPA30OBAHU A
HMUXKXEIOPOJICKUM I'OCYJJAPCTBEHHBIM TEXHUYECKHUA
YHUBEPCHUTET um. P.E.AJIEKCEEBA

Kadenpa «[TPUKJITAJTHAS MATEMATUKA»
Jucuummmaa «KMATEMATUKA»

3K3AMEHAIIMOHHBIN BUJIET Ne

1. HaiiTi 061aCTh CXOUMOCTH CTEIICHHOTO Psijia
(o]

(=1)™/n 2n
2y O™

n=1

2. BBIMHCINUTH TPOMHOM MHTETPAIT

J‘ f f dxdy
2 Jx? + y2

rie G3anaHa HepaBeHcTBaMu x2 — 2x +y2 < 0,x +z <2,y >0,z > 0.
3. BobruncnauTh KpUBOJIMHEHHBINA HHTET AT

$ (22T Hy)

c
rae C - KOHUYEecKas BUHTOBAst JIMHUA X = tcost,y = tsint,z = t,t € [0,2m].

4. BpIUMCINUTH TOBEPXHOCTHBIN UHTErpal

ff x3dydz + y3dxdz + z3dxdy,
s

rae S — Bepxusist monycdepaz = /1 — x2 — y2.

5. HpeI[GJ'ILHHﬁ MMPpU3HAK CXOAUMOCTU YHUCJIIOBOTO pAda.

Ox3amenatop  poueHT lllepcTHesa JI.B. 3aB. ka¢.npod. Kypkun A.A.

Tumnosoii Ouset 3auera (4 cemecTp)

MUHOBPHA VKU POCCUN
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE BIOJ[P)KETHOE OBPA3OBATEJIbHOE
VYPEXJEHWE BBICIIET'O ITPOPECCUOHAJIBHOI'O OFPA3OBAHU S
HUKETOPOJCKHNM T'OCYJAPCTBEHHBIV TEXHUUYECKHN
YHUBEPCHUTET um. P.E.AJIEKCEEBA

Kadenpa «[TPUKIIATHASA MATEMATUKA»
Jucuummmaa «MATEMATUKA »

3K3AMEHAIIMOHHBIN BUJIET Ne
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1.  Pemenue auddepeHMaIbHbIX YpaBHEHUH U cucTeM auddepeHIInaIbHbIX YpaBHEHUN
OTIEPAITMOHHBIM METOOM.

2.  Haiiti nopanoBckoe pasiioskeHue (QyHKIHH 1o crenensM Z B koibie 0 < |z]| < 1.

z(z+1)

3. Breruncnuts HHTErpal ¢ IOMOLIbIO BEIYETOB
21

f dx
4sinx +5°

0

Ox3amenarop goueHt Lllepcruesa JI.B. 3aB.xad. npod. Kypkun
AA.

PernameHT npoBeaeHus TeKyLweroKkoOHTpons B d)opme KOMNbOTEPHOro

TeCTupoBaHusA
Koa-Bo 3apannii B 6aHke Koa-Bo 3apanmnii, Bpems Ha
BOIIPOCOB npexbsBIAEMBbIX TecTHPOBaHMe,
CTYIEeHTY MMH.
He MeHee S4MTnyKa3bIBaloT
KOHKPETHOE KOJIMUECTEO 5 45
TECTOBBIX 3aJ[aHUH 110 TEMeE
paszena

MonNHbIM  (POHO OUEHOYHbIX CpedcTB Ans  NpoBedeHUd  MPOMEXYTOYHOW
atTectauum pasmelleH Ha kadeape «[lpuknagHas matemaTtuka» ayqn. 1204 no agpecy
H.Hosropoga, yn. MunHuna, 24 n Haxogurtca B cBO6OAHOM AoCTyne.
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YTBEPXXIAHO:
HAupekTop nHctutyta UPUT

¢ § 2021__r.

NucT akTyanusauum pa6oyeit nporpaMmbl AUCLMNNUHBI

« bBb1.B.6 MaTtemaTtuka »
MHAOEKC no yqe6H0|\/|y nnaHy, HanmMeHoBaHue

ANs NOAroToBKM GakanaBpos/ cneunanncTtoB/ MarMcTpos
CneuwnanbHocTb: 11.05.01 PagmoanekTpoHHbIE CUCTEMbI U KOMMIEKCHI
HanpaBneHHocTb(Cneunanusaumus): PagnoanekTpOHHbIE CUCTEMbI U KOMMEKChI

dopma 0byyeHus oYyHag
[lop Havana nogrotoBkn: 2021
Kypc 1-2

Cemectp 1-4

?a) B pabouyto nporpaMmMy He BHOCATCS MameHenus. Mporpamma
akTyanusupoBaHa anga 2020 r. Hayana noaroToBKM.

6) B pabouyto nporpaMmmy BHOCATCA criegytome namMeHeHns (ykasaTb Ha Kakou
rog Havyarna nogroToBKn):

1) . ;

PaspaboTtuuk (1): LepcTtHeBa J1., K.(b.M.H.

(PUNO, yyeHas cTeneHb, y4eHoe 3BaHne)

«_» 2021 _r.
Pabo4as nporpamma nepecmoTpeHa n ogobpeHa Ha 3acegaHun kadeapsbl
[MpuknagHaa maTtemaTtuvka npoTtokon Ne Ne9/1 oT «4»utoHsa 2021 .

3aBegyowmnn kadgeapon a.d.-m.H.. npodeccop KypkmH A.A

JNluct akTyanusaumm NnpuHAT Ha XpaHeHue:

3aBeayowmi Bbinyckawwen kadgeapon (HaumeHogaHue) «_»
2021 .

MeTtoauyecknn otoen YMY: «_» 2021 _r.

1Paboyvast mporpaMma JIUCIUILTHHBI aKTyaTU3uPYETCs €KETOIHO Mepe i Ha4aaoM HOBOTO Y4eOHOTO
roja

2Pa3paboT4rK BEIOMpPAET OJIMH U3 NPEACTABICHHBIX BAPUAHTOB
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