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1. TIEJIM M 3AJIAYM OCBOEHMSA IV CIUTIIAHBI (MOIY.JIST)

1.1. Ilenpt0 OCBOEHUS IUCHUIUIMHBI SIBIISICTCS OBJAJICHUE CTYIEHTAMU OCHOBHBIX MOHSATHUH
b depeHIMaTbHOTO U WHTErPAIbHOTO HMCUMCIICHHS, a TaKKe BbIPA0OTKAa Y HUX HABBIKOB PEIICHUS
TUIIOBBIX 3a/a4.
1.2. 3apmaveil ocBoeHus sBiIAETCA (QOPMHUPOBAHUE CIIOCOOHOCTH HCIONB30BaTh ammapar
QG epeHIMaIbHOr0 U HHTETPATBHOTO UCYUCICHUS IS PELICHHUS 33124 HMHKCHEPHOH eI TeTbHOCTH.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHPOI'PAMMBbI

VYuyebOnas gucuumiuHa (Moaynb) b1.b.11. Marematudeckuii aHanu3 BKIIOYEHA B O0S3aTEINBbHBIN
nepeyeHb TUCIUILUIMH 0053aTelbHOM 4YacTH 00pa3oBaTENbHON MpOrpaMMbl BHE 3aBHCHUMOCTH OT €€
HanpasjieHHocTH (npoduiis).JucuunianHa peanusyeTcst B cooTBeTcTBUM ¢ TpeboBanusmu ®I'OC, OIT BO
u Y11, no nanpasnenuto noaroroBku 01.03.02 [Ipuknannas matemaruka u nHGOpPMATHKA.

JucuummHa 6a3upyercs Ha CISAYIONNX AUCIHUILIMHAX: MaTeMaTHKa B 00bEMe Kypca cpemHeit
IKOJIBI.

Pe3ynbrarel 00ydeHusi, MOTy4YeHHbIE TP OCBOCHUM JTUCHUILIINHBI, HEOOXOIUMBI MPU U3yYECHUU
CIenyIIUX TucHuIuinH AnreOpa u reomerpusi, @usuka, KommnekcHslii ananus, CnenuaibHble TTIaBbl
MaTeMaTU4YecKoro aHanus3a, Beicmias anrebpa, Teopusi BEpOsSTHOCTEH M MaTeMaTHYeCKas CTaTUCTHKA,
JluckpeTHas MaTeMaTHKa, a TAK)KE MPY BHITOJHEHUH BBITYCKHON KBaTU(UKAIIMOHHON PabOTHI.

Pabouass mporpamma AUCHHMIUIMHBI «MaTeMaTUYECKUH aHAMM3» JJIs WHBAIAJIOB W JIUI[ C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsI pa3padaThiBacTCd MHANBUAYAIBHO C YU€TOM OCOOEHHOCTEH
NCUXO(U3HUECKOTO PA3BUTHS, WHIUBUIYATbHBIX BO3MOXKHOCTEH U COCTOSIHHSI 3J0POBbSI TaKHX
oOyJaromuxcs.

3. KOMIOETEHLUU OBYYAIOLIETOCSl, ©OPMHUPYEMBIE B
PE3YJBTATE OCBOEHWS JUCIUATIIMHBI (MOIYJIA)

Tabnuna 1.- PopMupoBaHre KOMIETEHIIMH JUCIUILIMHAMU OYHOU (hOPMBI 00yUEHHUSI

HaumenoBauue CemecTpbl, GOPMUPOBAHUS JUCIIUITITUHBI
JHMCLHTLIAH, (OPMHPYIOIIIX Komnerenuuu 6epyTest u3 Y4eOHOTO M1aHa Mo HalpaBJICHHUIO NOATOTOBKU OakanaBpa
b
kommetenuo OITK-1 /CTIeITATICTa/ MATUCTPaY
COBMECTHO 1 2 3 4 5 6 7 8

Anrebpa 1 reoMeTpus

MareMaTHUecKH aHAJIN3

dusuka

KominekcHbIl aHamu3

CHCHI/IaHLHHe TJ1aBbI
MAaTCMaTU4YCCKOro aHaJiu3a

Beicnias anredpa

Teopus BeposiTHOCTEN U
MaTeMaTH4yecKast
CTaTHCTHKA

I[I/ICKpCTHaSI MareéMaTHuKa

Brinonnenue u 3amura
BKP




4. TIEPEYEHD [INTAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110 JUCHUIIIMHE, COOTHECEHHBIX C
I[NIAHUPYEMBIMU PE3YJIbTATAMM OCBOEHHNA OIIBO

Tabnuma 2. - [lepeueHs MIaHUPYEMBIX PE3yIbTATOB 00YUEHHUS MO TUCHUILUIMHE, COOTHECEHHBIX C INIAHUPYEMBIMU PE3yJIbTaTaMU OCBOCHHS

Koa u OueHoYHbIE CpeICTBA
Kon n HAMMEHOBaHHeE
IIpome:xxyTOoUHO
HAHMeHOBaHUe HHAMKATOPA Ilnannpyemble pe3yabTaThl 00y4eHHs 0 THCHUIIIHHE Texyuero i
KOMIETEeHIINU AOCTHKEHHS KOHTPOJIsI
aTTecTalun
KOMIIETEeHIIUT
OIIK-1. Criocoben | UOIIK-1.1. 3namu: OCHOBHBIC Ymemv: BerunCIATH Braoemy: nHaBbikamMu Kontponbuel | bunetst ms
NPUMEHSTH Oo6mamaer MTOHSATHS MPOM3BOJIHBIE, HHTETPAIIBI, NPUMEHECHUS e paboThl, 3a4era, SK3aMeHa
(dhyHnameHTanpHbIe | QYHIaMEHTAIBHBIM muddepeHIMansHOr | paguyChl CXOIMMOCTH PSIOB; | MATEMaTHICCKOro 3aganus PI'P
SHaHWA, 1 O U UHTETPATbHOTO | MCCIIE0BaTh (QYHKIHH, aHajnsa UL PCHICHHS Kak
ngnyquHLIe B MATEMATHYECKUMH | proyn om0 PACKIIA/IBIBATH (DYHKITHH B MaTeMaTHYEeCKUX, TaK 1
obmactu 3HAHUSAMH JUIS (yHKIHi OMHOM U DSUIBI; HCCIENOBATS MPHKIIAJHBIX 327121,
MaTEeMaTHYCCKUX U | PeIICHHUS METOIMKO# BBIBOJIA
MHOTHX (bYHKIIMOHAIBHbBIC
(mm) po(heCCUOHATBHBIX AHATTUTUIECKUX,
MePEMEHHBIX, UX MOCJICIOBATEIILHOCTH U PSIIbI
€CTECTBEHHBIX 3ama4y N ITOPUTMUYECKHUX U WHBIX
HayK, u cBoifcTBa U Ha PaBHOMEPHYIO 3AKOHOMEPHOCTEi
HCITOTb30BAT HX B B3aUMOCBSI3b; CXOJIIMOCTb
1pOheCCHOHAIBHO OCHOBHBIE IOHSTHUS

U 1eITeNbHOCTH

TEOPUHU YHCIOBBIX U
(YHKLINOHAIBHBIX
PAO0B, a TAKKE
psanoB Dypee;
HPUEMBI U3yUEHUS
MoBeIeHUS (YHKITHH
OJTHOIM U MHOTHUX
[IEPEMEHHBIX




5. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBI
5.1 Pacnpenesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT Mo ceMecTpam
OO0mast TpyA0EMKOCTh AUCHUILIMHBI cOcTaBisieT 9 3au.ea. 324 yaca, pacnpeielIeHue 9acoB M0 BUIaM
paboT cemecTpam MpeAcTaBieHo B Tabuuie 3.
Tabnuma 3. - Pacnipenenenne TpyA0EMKOCTH TUCIUIUIMHBI TI0 BUJaM pabOTIIO ceMeCTpaM

TpynoémkocTh B yac

Buj yueOHoii padoThl Bcero B 1.4. o cemecrpam
yac. Ne cem 1 | Ne cem 2 Ne cem 3
®opMaT U3yueHHUs TUCHUIIHHbI C HCIIOJIb30BAaHUEM 3JIEMEHTOB
AIIEKTPOHHOT'O O0YYEHUs

O0masi  TPyAOEMKOCTH  JIUCHUUIUIMHBI I 324 108 108 108
y4eOHOMY IIIaHY
1. KonrakTHas padora: 128 53 37 38

AyautopHasi paboTa,B TOM YHcJIe: 119 51 34 34
3aHATHUSA JEKIUOHHOTO THNa (JI) 51 17 17 17
3aHsaTHsL ceMuHapckoro Ttuna (I13-cemunapsl, 68 34 17 17

MPaKT. 3aHATHS U JIP)

nabopaTtopHbie paboTs (JIP)

BHeaynuTopHasi, B TOM 4YucJie 9 2 3 4

KypcoBas pabora (poexkr) (KP/KII)
(KOHCYNBTAIMS, 3aIUTA)

TEKYIIMd KOHTPOIIb, KOHCYJIbTAI[UU o 3 1 1 1
JICITUTUIAHE

KOHTaKkTHas paboTa Ha IPOMEKYTOUYHOM 6 1 2 3
koHTpose (KPA)

2. CamocrosiTesannasi paéora (CPC) 160 55 71 34
pedepat/scce (MMoAroToBKa)

pacuéTtHo-rpaduyeckas pabora (PT'P) 65 25 26 14
(moAroToBKa)

KOHTpOJIbHAs paboTa

kypcoBasi pabora/mpoext (KP/KII) (moaroroska)

CaMOCTOSITEIIEHOE W3YYCHHE pa3enos, 95 30 45 20
CaMONOJTOTOBKa (mpopaboTka M HOBTOPEHHE
JEKIIMOHHOTO  MaTepualia W Marepuania
y4eOHUKOB M y4eOHBIX MOCOOMH, MOATOTOBKA K
7a00paTOPHBIM M TMPAKTUYECKUM 3aHATHUSM,
KOJUTOKBUYM H T.J.)

IMoaroroBka K I3Kk3amMeHy (KOHTPOJIb) 36 36

IToaroroBka K 3a49€Ty




5.2. Conep:xxanue TUCHMILUIUHBI, CTPYKTYPHPOBAHHOE 10 TEMaM

Tabmuua 4-Conepkanue JUCUUIUIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

ILianupyemsie Bunsbl yueOnoit Peanuzanu | Haumeno
(KoHTpOUpYe padoThI (dac) B BaHHE
Mble) KonTakTHas @ HanmeHoBaHue pamMkax pa3pa6ot
Pe3yJabTaThl pa6orta e HCIOJIb3yeMBIX MpakTnye aHHOTO
OCBOEHMSI: KO/ @ 5 AKTHBHBIX H CKOIi DJIEKTPOH
HaunMenoBaHue pa3aeiioB, TeM > = Bunx CPC
YK; OIIK; IIK = = % = 2 HHTEPAKTUBHBIX | MOATOTOBK HOI'0
u = é“[; E E ik 00pa3oBaTe/IbHbIX u Kypca
UHAUKKATOPbI b é‘g £ = =~ TeXHOJOTHH (Tpynoemk | (Tpynoem
JIOCTHIKEHUST = =15 °k § 0CTh B KOCTDb B
KOMIIeTeHI Uil = = qacax) yacax)
1cemecTp
OIIK1 Pa3nen 1. HenpepbIBHOCTD (YHKIIUH B TOUKE.
HOIIK-1.1 Tema 1.1. Touku paspeiBa. [leiicTBus Hax | 2 4 |5 |- vureHME OCHOBHOH W
HENPEPHIBHBIMU GyHKUUAMH. JOTOJTHUTENBHON
HenpepsiBHOCTH OCHOBHBIX JUTEPATYPHI,
AIIEMEHTAPHBIX (PYHKIHH. PEKOMEHIOBAHHOM 110 KypCy:
711,713
- mpopaboTKa JEKIHOHHOTO
Marepuaia;
- pelIeHre TOMaIHUX
3aIaHUI
Paznen 2. [IpousBoaHast u quddepenipan
Tema 2.1. IIpousBoaHbIE u|3 4 6 - YTeHWe OCHOBHOM U | AyIuTopHas
muddepenuunanst 1 nopsaka JOTIOJTHUTENbHON MIPOBEpOYHas
Tema 2.2. IIpouzBoanbIe u|l 4 4 JIUTEPATYPHL, pabora, PI'P
TG hepeHITnaTbl BRICIIAX MTOPSTKOB PEKOMEH/IOBAHHOH 10 KypCy:
Tema 2.3. Teopemsl o3 4 8 71.1,7.13
T bepeHIHpyeMbIX dyHKIHAX. - npopalboTKa JIEKIMOHHOTO
ITpasuiio JlonuTans MaTepHana,
Tema 2.4. ®opmyna Teinopa u ee | 2 6 |10 |-  pemeHne  JOMAIIHUX
MPUMEHEHHUE K BBIUMCIICHHIO NIPEEIIOB 3aflatHin
Tema 2.5. Uccnemoanue ¢yHkiuu ¢ | 4 8 12
MTOMOIIBIO TIPOU3BOJIHBIX
OIIK1 Pa3nen 3. HeonpeneneHnslii HHTErpa




IInannpyemsbie Buasbl yueOHoi Peasmzanu | Haumeno
(KoHTpOHpYe padoThI (dac) B BaHHE
Mble) KonTakTHas @ HanmeHoBaHue pamMkax pa3pa6ot
Pe3yJabTaThl pa6orta e HCIOJIb3yeMBIX MpakTnye aHHOTO
OCBOEHMSI: KO/ g 5 AKTHBHBIX H CKOIi DJIEKTPOH
VK; OIIK; IIK Hauvenosanue pasienos, rem > > 7 Bin CPC MHTEPAKTUBHBIX | MOATOTOBK HOTO
9 ’ = 23| 2 R = P |
u = g‘g = ik o0pa3oBaTeJbHbIX n Kypca
HHIUKKATOPBHI = g% E = g TEXHOJIOTH I (Tpyaoemk | (Tpyaoem
JOCTHIKEHHSI = |5a g 8EQ ocTh B KOCTb B
KOMIleTeHI Uil = P yacax) yacax)
NOIIK-1.1 Tema 3.1. [lepBoobpaszHas u|2 4 10 |- ureHme OCHOBHOH U | AyAuTOpHas
HeolpeaeNeHHblii  uHTerpan.  Oomue JOTIOJTHUTENBHON npoBepoYHas
METObl UHTEIPUPOBAHUS JIUTEPaTyphl, pabota, PT'P
PEKOMEHIOBAaHHOM 1O KypCy:
711,713
HToro 3a cemecTp 17 34 | 55 | - mpopaboTKa JEKLUHOHHOIO
MaTepHana;
- pelieHHWe  JIOMAaIIHHUX
3alaHUN
2 cemecTp
Paznen 3.Heonpenenenusiii mHTErpai (MpOAOIKEHUE)
OIIK1 Tema 3.2. Wnterpuposanue | 2 3 5 - YTeHWE OCHOBHOM U | AyIuTopHas
NOIIK-1.1 palMOHATBHBIX (YHKITHA. JIOTIOJIHUTENBHOM IIPOBEPOYHAS
JIUTEPaTyphl, pabota, PT'P
PEKOMEHIOBaHHOMW 1O Kypcy:
Tema 3.3. UaTerpupoBanue 4 4 21 711713
TPUTOHOMETPHHCCKIX U - TpopaboTKa JEKIHOHHOIO
HppaOHATBHBIX (PYHKIIHH. MaTepuana;
- peumieHWe  JIOMAallHHX
3alaHUM
OIIK1 Paznen 4. OyHKIINN HECKOIBKIX TIEPEMEHHBIX
MOIIK-1.1 Tema 4.1 IlonsTue ¢bynkumm | 3 2 10 |- urenme ocHoBHOH U | TecTsl s
HECKOJIbKMX mepeMeHHbIX. [Ipenen wu JOTIOJTHUTENBHON TEKYLIETO
HETPEPHIBHOCTb. JUTEPATYPHI, KOHTPOJISI 3HAHUH
Tema 4.2. YacTtHble npPOM3BOJHBIC. | 3 3 10 | peKOMEHIOBAHHOM IO KypCy: | oO0ydaromuxcs B
Huddepenuupyemocts. 711,713 cucreme
Huddepennman. YacTHple Npou3BOAHBIE - mpopabotka sekuuonuHoro | E-learning




IInannpyemsbie Buasbl yueOHoi Peasmzanu | Haumeno
(KoHTpOHpYe padoThI (dac) B BaHHE
Mble) KonTakTHas @ HanmeHoBaHue pamMkax pa3pa6ot
Pe3yJabTaThl pa6orta e HCIOJIb3yeMBIX MpakTnye aHHOTO
OCBOEHMSI: KO/ g 5 AKTHBHBIX H CKOIi DJIEKTPOH
VK; OIIK; IIK Hauvenosanue pasienos, rem > > 7 Bin CPC MHTEPAKTUBHBIX | MOATOTOBK HOTO
9 ’ = 23| 2 R = P |
u = g‘g = ik o0pa3oBaTeJbHbIX n Kypca
HHIUKKATOPBHI = g% E = g TEXHOJIOTH I (Tpyaoemk | (Tpyaoem
JOCTHIKEHHSI = |5a g 8EQ ocTh B KOCTb B
KOMIleTeHI Uil = P qacax) yacax)
u nuddepeHmanbl BEICIINX MOPSIKOB MaTepHana,;
- pelieHHWe  JOMAalIHHUX
Tema 4.3. ®opmyna Teitnopa 1 1 4 3aIaHuii
Tema 4.4. YcioBHBI U 0Oe3yCIIOBHBIN | 3 3 16
IKCTPEMYM.
Tema 4.5. HesiBHBIE DyHKIHN. 1 1 5
HTroro 3a cemecTp 17 17 |71
3 cemecTp
OIIK1 Paznmen 5.YucnoBbie psbl
HOIIK-1.1 Tema5.1. Tlonstue umcioBoro psaa u | 1 1 2 - YTeHWE OCHOBHOM U | AynuTopHas
ero cymmbl. Ilpocreiimme cBoiicTBa JOTOJTHUTENbHON MPOBEPOYHAs
cxomsmuxes  psagoB.  HeoOxommmebrit JINTEPaTypPhl, pabota, PT'P
MpU3HAK CcXOAMMOCTH psina. OcTtaTok PEKOMEHIOBAHHOM 110 KYpCy:
paga. Kpurepuit Komm cxomumoctu 711,713
YHCIIOBOTO Psja. - npopalboTKa JIEKIMOHHOTO
Tema 5.2. llpusHakm cxommumocTty | 2 2 4 Marepuana;
3HAKOTIOJIOKUTEIBHBIX PAJIOB - peumieHWe  JIOMAallHUX
Tema 5.3. TlpusHaku CXOAMMOCTH | 2 3 4 3a/laHui
3HAKOIEPEMEHHBIX PSIIOB.
Tema 5.4. YmHoxeHue psagoB. Teopemsr | 1 2
Komm u Meptenca.
OIIK1 Paznen 6.DyHKIIMOHAIBHBIC PAIBI M TOCIEA0BATEIBHOCTH
HNOIIK-1.1 Tema 6.1. CxomumocTh u paBHOMepHas | 2 2 4 - UYTEHHWE OCHOBHOM U | AyautopHas
CXOIUMOCTb (yHKIMOHATBHBIX JOTIOJTHUTENBHON MpoBEpOYHas
[IOCJIEI0BATENBHOCTEN U PSIOB. JINTEPATYpHI, pabora, PI'P
Tema 6.2. CpolicTBa paBHOMEPHO | 2 2 4 PEKOMEHIOBAaHHOM 10 KypcCy:
CXOOAIINXCS (hyHKITMOHATBHBIX 7.1.1,7.1.3




IInannpyemsbie Buasbl yueOHoi Peasmzanu | Haumeno
(KoHTpOHpYe padoThI (dac) B BaHHE
Mble) KonTakTHas @ HanmeHoBaHue pamMkax pa3pa6ot
pe3yJbTaThl pa6oTa e HCIO0JIb3yeMBbIX IIpakTye aHHOTO
OCBOECHUSI: KO/ g 5 AKTHBHBIX U cKOM DJIEKTPOH
VK; OIIK; IIK Hauvenosanue pasienos, rem > > 7 Bin CPC MHTEPAKTUBHBIX | MOATOTOBK HOTO
9 ’ = 23| 2 R = P |
u = g‘g = ik o0pa3oBaTeJbHbIX n Kypca
HHIUKKATOPBHI = g% E = g TEXHOJIOTH I (Tpyaoemk | (Tpyaoem
JOCTHIKEHHSI = |5a g 8EQ ocTh B KOCTb B
KOMIleTeHI Uil = P yacax) yacax)
MOCJIEI0BATENILHOCTEN U PSAAOB - TpopaboTKa JEKIHOHHOTO
Tema 6.3. Crenennsle psagsl. Pamgmyc | 2 2 4 MaTepuaia;
cxoguMmocTH. CBOMCTBa  CTENEHHBIX - peuieHue JOMaITHUX
panoB. Psag Teinopa. PasnoxeHue 3alaHui
¢byukuuit B psag Teitnopa. [Ipunoxenns
CTETIeHHBIX PSJIOB.
OIIK1 Paznen 7. Psanpt Oypre
HOIIK-1.1 Tema 7.1. OproronansHOCTS | 1 1 3 - 4YTeHHe OCHOBHOM u | TecTsl mis
TPUTOHOMETPUYECKOU CHUCTEMBI JOIOJIHUTEILHON TEKYILETO
¢ynkumii. Psg  Oypee.  Teopema JINTEPATYPHL, KOHTPOJISI 3HAHUU
Hupuxne.Paznoxenne B psag Dypbe PEKOMEHIOBAaHHOH TI0 KypCy: | OOyJarommxcs B
MEPUOTNYECKON QYHKIUH C TIEPHOIOM . 711,713 CUCTEME
Tema 7.2. Psg ®Dypre ans deTHvIX # | 2 2 4 - mpopabotka Jekuuonuoro | E-learning
HedeTHbIX GyHKIMA. Psn ®Dypse B MaTepuana;
KOMIIJICKCHOH (hopme - pelIeHHEe  JOMAIIHHUX
Tema 7.3. MuHHMaIbHOE CBOWCTBO | 2 2 |3 | 3amanmii
otpe3koB psga Dypre. CXomIuMOCTH B
cpeaneM. CBoiicTBa K03 (UIMEHTOB
pina Dypee s QyHKOMM  C
WHTETPUPYEMBIM KBaJpaToM. PaBeHCTBO
[TapceBansi.
HToro 3a cemecTp 17 17 | 34
Hroro no gucuunianHe 51 68 | 16
0

10




6. TEKYIII KOHTPOJIb YCIIEBAEMOCTH U ITPOMEXYTOYHA I
ATTECTALIMA 11O UTOI'AM OCBOEHUA ICHUITJIMHBI

Texymuit KOHTPOJIb OCYIIECTBIIETCS MO BCEM BHAAM Y4eOHOro TMpoliecca: YCTHOE
cobeceloBaHUE MO TE€MaM JICKIIMOHHBIX 3aHSATHH, BBINOJIHEHUE MPAKTHUYECKUX 3aJaHUi U
3amanuii PI'P. [IpomexxyTO4YHBINH KOHTPOJIb TPOBOJAMUTCS B YCTHO-ITMCBMEHHOH (hopMme.

6.1. TunoBble KOHTPOJBbHBIC 3aJaHUs U UHBIE MaTEepUaNIbl, HEOOXOAUMBIC JIJISi OLEHKU
3HAaHUN, YMEHUH U HaBBIKOB U (WUJIM) OMbITA JAEATEILHOCTU OCBEIIEHBI B pasaene 12.

6.2 Onucanue noxkasarejieil 1 KpuTepueB KOHTPOJIA YCIIEeBA€MOCTH, ONMUCAHUE IIKAJI
OlLleHUBAHUS

Tabmuna 5. - [Ipu Tekymem KOHTpoJie (KOHTPOIbHBIE HEJIEH) U OLICHKA BBHITIOTHEHUS
KOHTPOJIbHBIX paboT

Hlkana JK3aMeH
OIleHUBAHUS
40<R<=50 OTnan4HO
30<R<=40 Xoporio
20<R<=30 Y 10BIETBOPUTEILHO
O<R<=20 HeynosnerBopurensHo

[IIxana ounennBanug mig PI'P

® OLCHKa «3a4YT€HO0» BBICTABIACTCA CTYIACHTY B TOM Cliy4da€, €CJIM BCC 3aJadyu PCUICHBI, K
3aZla4aM IIPUBCJACHBI ITOSACHCHUS, ITIOCTPOCHDBI Fpaq)I/IKI/I (rz[e 9TO Tpe6yeT YCJ'IOBI/IC);

® OICHKa «HE€ 3a4YTE€HO0» CTAaBHUTCA B TOM Cliydac, CCIIN KaKas-JInoo 3aaa4a OTCYTCTBYCT HIJIN
IMPUBCACHBI HEAOCTATOUYHBIC ITOACHCHU K PCIICHUIO 3a1a1H.
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Tabnuua 6.- Kputepun onieHnBaHus

C3yJibTaTa OGy“IGHI/IH IO AUCHUIIIIMHE U IIKaJla OLICHUBAaHUA

Kpurepuu ouenuBanus pe3yjibTaToB 00y4eHUs

Koa n
Kox u HaUMeHOBAHUE Orenka Orenka Orenka Orenka
HAMMEHOBAHHE HHIUKaATOpA «HEYAOBJETBOPUTEIBHO» «YAOBJIETBOPUTEJIBLHO» / «Xxopo1iio» / KOTJITHYHO» /
KOMIIETEHIIUN TOCTHKEHU S / «HE 3a4TEHOY «3aYTCHO» «3adYTCHO» «3aYTCHO»
KOMIIETeHIIN T 0-59% 60-74% 75-89% 90-100%
OT Max PEUTUHIOBOU OT max PEUTUHIOBOM OLIEHKH OT max PEUTUHIOBOU OT max PEUTUHIOBOU
OILIEHKU KOHTPOJIS KOHTPOJISt OIIEHKH KOHTPOJIS OIIEHKH KOHTPOJIS
OIIK-1 Cnocoben | MOIIK-1.1. He 3Haer onpenenenuii 3HaeT onpezeaeHus OCHOBHBIX 3HaeT onpeaeneHus Bcex 3HaeT onpeAeneHus Bcex
IIPUMEHSTh Ob6nanaer BaXXHEHIIINX MOHITUHN MOHATUHN TUCLUIUINHEL, MOHATHH JUCHUIUINHBI, MOHATHH JUCLUIUINHBI,
¢dbyHnameHTanbHple | QyHAaMEHTAIBHBIMU | JTUCLUILIHHBI, CBOWCTB, HE (bopMynupyeT BaxkHeime MOXeT chopMyIUpOBaTh (C | CBOMCTBA, YETKO M IPAMOTHO
3HaHU, MaTeMaTHYECKUMHU MOXeT chOpMyIUpPOBATH CBOWCTBA U yTBEP)KICHUS. HeOOJIBLIIMMU (bopMynHpyeT yTBEpKICHUS,
MOJIyYCHHBIE B | 3HAHUAMH I OoCHOBHBIE yTBepkJIeHud. He | Moxer nokasaTh npocTeiiine HETOYHOCTSAMH) CBOMCTBA U | CBOOOJHO OPHEHTHPYETCS B
obmactn peleHus MO3KET BOCIIPOHU3BECTU CBOWCTBA U yTBEPKICHUSI. YTBEPXKIECHHS JUCHUILUIMHBL | MaTepuane. ApryMeHTHPOBAHO,
MaTeMaTHYeCKUX M | MPOECCHOHANBHBIX | JOKa3aTeNbCTBA MPOCTEHINNX | MOXKET pemunTh NpocTerme MoxeT 10Ka3aTh IOYTH BCE | YETKO U JIOTUYHO IIPOBOJIUT
(nn) 3a1a4 yTBepxkIeHnH Kypca. He 3a[a4u Kypca YTBEPXKIECHHUS, B JIOKa3aTeNnbCTBa BCEX
€CTECTBEHHBIX MOJKET peIaTh MPOCTEHIINE JI0Ka3aTeNnbCTBE UMEIOTCS YTBEPXKIEHUH. Y CIIEIIHO
HayK, u 3a[a4u, IPOU3BOIUTH HeOOoJIbIINe TTPOOEITH. BIAJEET MPEIIOKEHHBIMH B
HCTONB30BaTh HX B JJIEMEHTAPHBIX BBIYUCICHHM. Pemraet Bce npeanoxkeHHble | Kypce METOJAMH U TEOPUSIMH,
npodeccHoHaIBLHOMN 3a/la4y Kypca, BO3MOXHO, C | alIapaToM
JIeSITeNTBHOCTH HeOOJIBLIIMMU HeloyeTaMu; ¢ | AuddepeHIraIbHOro 1

HEOOJILIINMH 3aMEUYaHUSIMHA
MPUMEHSIET OCHOBHBIC
METOIBl I TEOPHUH MPH
pelIeHUH 33134 Kypca.

HUHTETPAJIbHOT'O UCUHCIICHUA.
Pemaet Bce npenoxeHHbIE
3a7]a4M Kypca.
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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 3aaaHusg HE OICHCHBI MaKCUMAaJIbHBIM YU CJIOM
6aJ'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) | TEOPETUUECCKUI MaTepuall, MHOTHE YdeOHbIC 3a1aHus 100 HE
BBITMIOJIHIIL, JIUOO OHH OLIEHEHBI YHCIIOM 0alyIoB OJIM3KUM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.

OLOCHKY «HCYIOBJICTBOPHUTCIIbHO» 3aCIIYKUBACT CTYIACHT, HC OCBOMBIIHI
3HAaHUWA, YMCHUAI, KOMIICTCHIIUNU U TeOpeTI/I‘ICCKI/Iﬁ MaTcpual, y‘lC6HBIC
3aaaHus HEC BBIIIOJIHUII, IIPAKTUYCCKHNEC HABBIKH HE C(l)OpMI/IpOBaHI)I.

MuHMMaIIbHBIN YPOBEHb
«W2»
(HEey/10BJIETBOPUTEIILHO)

7. YYEBHO-METOANYECKOE OBECIIEYEHUE JUCIHUIIJINHBI

7.1 YueOHasi iuTepaTypa, neyaTHble U31aHUsA OMOIM0TEedHOro (poHaa

7.1.1 TIuckynoB H.C. luddepenunanpHoe 1 HHTErpajibHOE UCUUCIeHUs :Yueb.mocobue:B 2-x T.
T.1 / H. C. Iluckynos. - Uzn.crep. - M. : Unrterpan-Ilpecc, 2006. - 416 c. - [Ipeam.yka3s.:c.410-
415. - ISBN 5-89602-012-0(t.1). - ISBN 5-89602-014-7.

7.1.2 TTuckynos H.C. luddeperunanboe U HHTETpaIbHOE UCUHCICHUs :Y4eb.mocodue:B 2-x T.
T.2 / H. C. Iluckynos. - U3a.ctep. - M. : Unrerpan-Ilpecc, 2006. - 544 c. - [Ipeam.yka3.:c.539-
544. - ISBN 5-89602-013-9(t.2). - ISBN 5-89602-014-7.

7.1.3 Ilunaue B.C. Kypc Bbicmielt marematuku : Yuebnuk / B. C. HlumaueB ; Ilox
pen.A.H. Tuxonosa. - 3-¢ m3a.,ucnp. - M. : Onukc, 2007. - 600 c. : mi. - ISBN 978-5-488-00925-7.
7.1.4 Harancon W.I1. Kpatkuii kypc Bbiciieit MmaremaTuky :Yue0.nocodbue / U. I1. Hatancos. - 9-e
usa.,crep. - CII6. : Jlanb, 2007. - 736 c. - (YueOHuku s By30B.CrienuaibHas JIUTEpaTypa). -
ISBN 978-5-8114-0123-9.

7.1.5 bepmant A.®. KpaTkuii Kypc MaTeMaTH4YeCKOro aHaiusa :Yueb.mocooue / A. ®@. bepmanr,
U. T. ApamanoBuu. - 16-e usa.,crep. - CII6.; M.; Kpacnonap : Jlans, 2010. - 736 c. : ui. -
(Kimaccuueckast yueOHast nurepaTypa 1Mo mareMatuke). - bubmmorp.:c.736. - ISBN 978-5-8114-
0499-5.

7.1.6 IMucemennsrit JI.T. Koncnekt nekmmii o Beicineid Mmaremaruke / [I. T. [Tucemennsrid. - 10-¢
u3. ucnp. - M. : Aiipuc-tipecc, 2011. - 603 c. : un. - (Beicuiee obpazoBanue). - [Ipuin.:c.599-603.
- ISBN 978-5-8112-4351-8.

7.1.7 3anopoxen I'.M. PykoBOJACTBO K peHIEHHIO 33jJad IO MaTeMaTHYeCKOMY aHalIu3y:
VYueb6.mocobue / I'. W. 3amopoxen. - 7-e usna.,crep. - CII6. : Jlans, 2010. - 461 c. : un. -
(YueOuuku 1i1s By30B.CriennanbHas tutepatypa). - ISBN 978-5-8114-0912-9.

7.1.8 bepman I'.H. CO60pHHK 33ama9 110 KypCy MaTeMaTHYECKOTO aHan3a. PeleHne TUIMHYHBIX U
TPYAHBIX 3aja4 :Yueb.mocodbue / I'. H. bepman. - 3-e u3z.,ctep. - CII6. : Jlans, 2007. - 608 c. : ui.
- (YueOnuku 11 By30B.CriennanbHas mutepatypa). - ISBN 978-5-8114-0657-9.

7.1.9 Bricmiasg MaTeMaTuKa B YIPaXHEHUAX U 3a/1adax :Yued.mocobue:B 2-x u. Y.2 / I1. E. Jlanko
[m nmp.]. - 6-e m3a. - M. : Onukc 21 Bek; Mup um obOpazoBanme, 2007. - 416 c. : wr -
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bubmuorp.:c.416. - Ipun.:.c.409-415. - ISBN 978-5-488-01070-3(Onuxc). - ISBN 978-5-488-
01072-7(4.2). - ISBN 978-5-94666-366-3(Mup u odpazoBanue); 978-5-94666-389-2(4.2).

7.1.10 ®uxtenronsil, I'. M. OCHOBBI MaTEMAaTHYECKOTO aHAIM3a | YUCOHHUK IS BY30B : B 2 4aCTsIX
/ T'. M. ®uxrtenronbll. — 14-e¢ u3n., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 1 :
OcHoBbl MaTematuueckoro ananmza — 2022. — 444 c¢. — ISBN 978-5-8114-9104-9. — Tekcr :
AJICKTPOHHBIN // Jlanb : AIIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/184192.

7.1.11 ®uxrtenronsi, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaiIM3a : y4yeOHUK i By30B / . M.

@uxtenronsl. — 13-e u3n., crep. — Cankr-llerepOypr : Jlanp, 2022 — Yacts 2 : OCHOBBI
MaTemaruueckoro anammza — 2022. — 464 c. — ISBN 978-5-8114-9256-5. — Tekcr :
AJIEKTPOHHBIH // Jlanp : ANIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/189424

CnpaBouHo-0udanorpadguueckas Jureparypa

7.2.1Matematuueckuii aHanm3: Yueb.mocobuwe. UY.1: JluddepennmanbHoe M HMHTErpagbHOE
ucuncieHne ¢GyHkui omHoi nepemennoi / B.B.I'maakos, O.M. HcaeBa, 1.B.Konbuuk, JI.H.
Kpusonocos, A.A.Kypkun; HI'TY um.P.E.AnekceeBa. - H. Hosropoxa: [U3n-so HI'TVY], 2019. -
213 c. - bubmuorp.:c.213. - ISBN 978-5-502-01182-2; 978-5-502-01183-9 (u.1).

7.2.2 baraes, A.B. MareMaruueckuii aHanu3 [ DJIEKTPOHHbBIE TEKCTOBBIC JaHHbIE]|: Yuel.mocodue.
Y.2: [duddepeHuuarbHoe U HMHTETPaIbHOE HCYUCIEHHWE (YHKUUNA MHOTHX MEPEeMEHHBIX /
A.B.baraes, H.C.I'obepuux, W.B. Topoxoa, W.B.Kompuuk, A.A.; Kypxun; HITY
uM.P.E.AnekceeBa. - H. Hosropoa: [M3a-Bo HI'TY], 2020. - 183 ¢. - bubmuorp.:c.181-182. -
ISBN 978-5-502-01182-2.

7.2.3 OyHKIMOHATBHBIEC MOCIENOBATEILHOCTU U pAnbl. Pemenue 3amau: Yue6.mocobue/ B. B.
I'mankos, U.W. dunenkynosa, A.W. 3aitnes, JI.IO. KaraeBa, 11.B. Konbuuk, A.A. Kypkun; HI'TY
umM. P. E. Anekceesa. - H. Hosropon: [M3a-so HI'TY], 2016. — 120 c.- ISBN 978-5-502-00853-2.
7.2.4 COopHUK 3a/1a4 110 MaTeMaTHYeCKOMY aHanm3y : yaeoHoe mocooue / JI. JI. Kynpsisues, A. /1.
Kyracos, B. M. Yexnos, M. U. [llabynun. — 2-e wu3zg., nepepadb. u non. — Mocksa :
OU3SMATIIAT, [6. r.]. — Tom 1 : IIpenen. HenpepsisHOCTB. Juddepenmmpyemocts — 2010, —
496 c. — ISBN 978-5-9221-0306-0. — TekcT: »anekTpoHHBbIN / JlaHb : 3JIEKTPOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/2226

7.2.5 COopHUK 3a/lad 1O MaTeMaTUYECKOMY aHanu3y : yuyeOHoe mocobme : B 3 Tomax / JI. JI.
KynpsiBues, A. JI. Kyracos, B. W. Yexmnos, M. W. lllabyaun. — 2-e u3n., nepepad. u 0. —
Mocksa : DUSMATIINUT, 2021 — Towm 2 : Unrterpansl. Paast — 2021. — 504 ¢. — ISBN 978-5-
9221-0307-7. — Texkcr : anexkrpoHHsbIii // JlaHp : anekTpoHHO-OnOmmoreynas cucrema. — URL:
https://e.lanbook.com/book/185639

7.2.6 COOpHUK 3a7a4 110 MaTeMaTUYeCcKoMy aHanu3y : yueoHnoe nmocooue / JI. 1. Kynpssues, A. /1.
Kyracos, B. 1. Yexnos, M. U. lllaOynun. — 2-e u3zf., nepepad. . — Mocksa : DUIMATIIUT, [6.
r.]. — Towm 3 : @ynkuun Heckonmbkux mepemeHHbIX — 2003. — 472 c. — ISBN 5-9221-0308-
3.— Tekcr: oanexkrtpoHHslii / Jlanb : 3nekTpoHHO-OMOnMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/2220

7.3 MeToanyecKue yKa3aHHusl, peKOMEHAAlMH U IpyrHe MaTepraJibl K 3aHATHAM

7.3.1 Meroanuecknue peKOMEHIANNN 10 OPTaHU3alUN aAyJAUTOPHOW paboTel. [IpuHATE YueOHO-
metoaudyeckum cosetom HI'TY wum. P.E. AnexkceeBa, mpotokon Ne 2 ot 22 ampens 2013 .
DIIEKTPOHHBII azpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod _dokym_obraz/met rekom_ aydit rab.pdf?20.  [lara
obparmenus 23.09.2015.

7.3.2 Meroauueckue pPEKOMEHJAIMKM II0 OpraHu3aluy M IUIAaHUPOBAaHUIO CAMOCTOATEIbHON
paboTHI CTyNEeHTOB 1Mo aucturuHe. [TpuHsaTe Yuebno-metonuueckum coetom HI'TY um. P.E.
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Anexceesa, IIPOTOKOJI Ne 2 oT 22 amnpes 2013 T. ONEeKTPOHHBIN
agpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab
.pdf?20.

7.3.3 Yuebnoe mocobue «lIpoBeneHue 3aHATUH C TPUMEHEHHWEM HWHTEPAKTUBHBIX (opM
MeTronoB  oOyuenusi», EpmakoBa T.WM., MHWeamkun E.I'., 2013 r. DiekTpoHHbII
anpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-
sprimeneniem-interakt.pdf.

8. TH®OPMALNOHHOE OBECIIEYEHUE JUCHUIIJINHBI

YueOHbIii poriece Mo AUCIUILINHE 00€CTIeYeH He0OXOAMMBIM KOMIUIEKTOM JTUIICH3NOHHOTO H
CBOOOHO PaCIPOCTPAHAEMOTO MPOTPAMMHOTO 00ECIIEYEHHSI, B TOM YHUCIIe OT€YECTBEHHOTO
MPOMU3BOCTRA (COCTaB IO AUCIMILIMHE onpesereH B HacTosmel PIT/[ u moaiexxut 0OHOBIICHUIO TpH
HEOOXOAUMOCTH).

8.1. [lepeuens pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKANUOHHOM ceTu «AHTEepHETY,
HEe00XO0JUMBIX /IJI51 OCBOEHUS JUCIHUIJIMHBI (MOIYJIA)

[Tepedens mMporpaMMHBIX TPOILYKTOB, HCIIOIB3YEMBIX IPH MIPOBEACHUH PA3INYHBIX BUIOB 3aHATHUI 110
JUCUUIUTNHE (OTKPBITBHIN TOCTYII):

1. Koncynprantlimtoc [DnexTponHsiii pecypc]: CripaBouHasi mpaBoBas cucteMa. - Pesxxum gocryma:
http://www.consultant.ru/.

2. Hayunas snextponnas oubnuoreka E-LIBRARY .ru. — Pexxum nocryma:
http://elibrary.ru/defaultx.asp

3. DnexktpoHHas 6ubmoreynas cucrema [10BOIKCKOTo rocyJapCTBEHHOTO YHUBEPCUTETA CEPBUCA
[DnexTponnsIii pecype]. — Pexum moctyma:http://elib.tolgas.ru./ - 3arn. ¢ s3kpaHa.

4. DneKTpOHHO-O0MOIMOTeYHas cucTeMa Znanium.com [DIeKTPOHHBIN pecypc]. - Pexxum
noctyma:http://znanium.com/. — 3ari. ¢ 3kpaHa.

5. OTkpbITOC 0Opa3oBaHue [ IICKTPOHHBIN pecypc]. - Pexxum nocrtyma: https://openedu.ru/. - 3ari ¢
JKpaHa.

6. Polpred.com. O630p CMMU. I[TosmHOTEKCTOBasI, MHOTOOTpacieBas 6a3za ganHbIX (bJ1) [DnekTpoHHbII
pecypc]. - Pexxum noctyna:http://polpred.com/. — 3ari. ¢ skpana.

7. ba3el nanHbIX Beepoccuiickoro HHCTUTYTa Hay4HOU M TexHn4eckoil nupopmanuu (BUHUTU
PAH) no ecrecTBeHHBIM, TOUHBIM U TEXHUYECKHM HayKaM DJIEKTPOHHBIN pecypc|. - Pexxum qocrtyma:
http://www.viniti.ru. — 3arm. ¢ skpaHa.

8. YHuBepcurerckas nHdopmanuonHas cucrema Poceuns [DnexkTpoHHsIi pecypc]. - Pexum goctyna:
http://uisrussia.msu.ru/. — 3ar. ¢ ’xpana.

8.2 IlepeueHb NMpOrpaMMHBIX MPOAYKTOB, MUCIHOJB3YEMBIX MpPH MPOBEACHUH PA3IUYHBIX BHUJIOB
3aHITHIA 1O TUCIUTUIMHE (OTKPBITHIM TOCTYM):
Tab6nuia 8. [lepeueHb 37EKTPOHHBIX OMOTUOTEUHBIX CHCTEM

Ne HaunmenoBanue Cceblika k 9BC
9BC
1 Koncynprant http://www.studentlibrary.ru/
CTYACHTA
2 Jlanb https://e.lanbook.com/
3 Opaiit https://biblio-online.ru/

8.3IlepedyeHpb JMIIEH3MOHHOTO U CBOOOJHO PACIHPOCTPAHSIEMOT0 MPOrPaMMHOTO OOECIeYeHUs,B
TOM YHCJIE OTE€YECTBEHHOTO MTPOM3BOICTBA HEOOXOAMMOTO JIISI OCBOSHHSI TUCIIATUTHHBI

Tabnuma 9. [lepeyeHp mporpaMMHOTO OOeCTIeueHuUs

IIporpamMmmHoe o0ecnieueHue, MCNOJIb3yeMoe B I[IporpammHoe oGecrieueHue cBOOGOIHOTO

YHHBEPCHTETE HA TOTOBOPHOI OCHOBE pacnpocTpaHeHust
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1

2

MicrosoftWindowsXP/7/8.1/10 (moamucka
DreamSparkPremium, gorosop Ne 0509/KMP ot
15.10.18)

Calculate Linux (cBo6omuoellO)

Microsoft Visual Studio 2008/2010/2013/2015/2017
(moxmucka DreamSpark Premium, morosop Ne
0509/KMP ot 15.10.18)

Open Office 4.1.1 (nmuuen3us Apache License
2.0)

MicrosoftOffice IIpodeccuonanbhsiii miroc 2010
(mmunensust Ne 49487732)

AdobeReader 11 (mponpueraproellO)

Microsoft Office Standard 2007 (umensus Ne
43847744)

Libre office 5.2.4.2 (cBo6oano0ellO,
munensus Mozilla Public License)

Microsoft Office Access 2013/2016 (moamwucka
DreamSpark Premium, moroop Ne Tr113003 ot
25.09.14)

Visual Prolog (mpomnpuerapuoellO)

Microsoft Office Visio 2013/2016 (moamucka
DreamSpark Premium, goroop Ne Tr113003 ot
25.09.14)

MicroCAP (OecrutaTHast CTyJCHUECKAs
Bepcus)

Microsoft Project 2010 (moamucka DreamSpark
Premium, norosop Ne Tr113003 ot 25.09.14)

Pascal ABC.NET (cBo6oauoe 10, nuiien3us
LGPL)

Mathcad 15 (muuensusPKG-7543-FN, MNT-PKG-
7543-FN-T2, norosop Ne 28-13/13-057 ot 26.02.13)

FreePascal IDE(cBo6oan0el1O, nmuieH3us
GNU GPL 2)

AutodeskAutoCAD 2019 (c/u571-21012977, n10
08.07.22)

Python 2.7 (cBoGonnoe I10, nuiensus
Python Software Foundation License)

Autodesk Inventor 2019 (c/u 570-41739728,
1008.07.22)

Code::Blocks (cBoboanoellO, nuiieH3us
GNU GPLV3)

MatLABR2008a (nmumen3ust Ne 527840)

Eclipse (otkpsiToe [10, nuuensus Eclipse
Public License)

P7 Odpuic (c/u 5260001439)

Python 3.6 (cBo6onoe I10, nuuensus
Python Software Foundation License)

Kommnac 3D-V16 (munen3unonnoe cornamienue Ne K-
080298)

Wing IDE (nponpuerapuoe I10)

Dr.Web (c/n H365-W77K-B5HP-N346 ot 31.05.2021,
710 26.05.22)

IntelliJIDEA (cBo6oanoe T10, muieH3us
Apache)

SolidWorks (c/a 9710004412135426), norosop
Ne32110779827 ot 08.11.21

Blender (cBoGonnoe I1O, nuuensust GNU
GPL 2 u GNU GPL 3)

Mendeley (nponpuerapnoe I10)

DeductorStudioAcademic (6ecruiaTHas
CTyJeHYECKas Bepcus)

IlepeyeHb coBpeMeHHBIX MPO(PeCCHOHATBHBIX 023 TaHHBIX U HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B Ttabmuue 10 ykasan mepeuyeHb npodeccCHOHaNbHBIX 0a3 JaHHBIX M MH(OPMAIMOHHBIX
CTIPAaBOYHBIX CHCTEM, K KOTOPBIM OOecredeH AOCTyN (yAaJeHHBI nocTym). /laHHBIA mepedeHb
MOJUIEXKHUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusmMu ®I'OC BO.
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B nanHOM paszene MOryT ObITH NMPHUBEACHBI PECYpChl (CCBUIKM Ha CAMTHI), HA KOTOPBIX
MOYKHO HalTH MOJNE3HYI Al Kypca MHPOpPMAlMIO, B T.Y. CTATUCTUYECKUE WIIM CIIPABOYHBIE
JTaHHbIe, yuyeOHbIe MaTepHalIbl, OHJIAWH KypPCHI U T.JI.

Taoauna 10 - [lepeyenb coBpeMeHHBIX PO eCCHOHAIBbHBIX 023 TAHHBIX U
HHG(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

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

9. OBPA3OBATEJIBHBIE PECYPCBI UIs1 UHBAJIM10B U JIMI C OB3

B Tabnune 10 yka3zaH mnepedeHb 00pa30BaTENBbHBIX PECYPCOB, HUMEKOIMIUX (HOpMBL,
a/IalITUPOBAHHBIE K OTPAaHMYCHHUSM HX 3/I0POBBS, @ TaK)KE€ CBEACHUS O HAIMYUH CIICIHATBHBIX
TEXHUUYECKUX CPEACTB OOy4YeHUs KOJUIEKTUBHOTO W WHIUBUAYAIbHOTO MOJb30BaHus. [lpu
3aroJIHEHAH TAaOJUIBI MOXET OBITh HMCIIOJNIb30BaHa WH(pOpMAIHs, pa3MelleHHas B TOApa3ferne
«octynmHas  cpena»  cneuuanusupoBaHHoro pasnena caiita HITY  «Csemenuss 00
obpasoBatenbHOM opranusaruu»https://www.nntu.ru/sveden/accenv/

Tabnuma 10. - Obpa3zoBaTenbHbIC peCypCHI 711 HBATUI0B U Jinil ¢ OB3

Ne Ilepeyenn 00pa3zoBaTeIbHBIX CBeeHUs 0 HAJIUYHNH CIIEIHAJIBLHBIX
pecypcoB, IPUCTOCOOIEHHBIX IJIs TeXHHYECKHUX CPe/ICTB 00y4YeHHsI
HCTO0JIb30BAHNS MHBAINIAMH H KOJUIEKTUBHOTO M MHAUBUAYAJIbHOTO
aunamu ¢ OB3 M0JIL30BAHUSA
1 OBbC «KoHCYJIBbTaHT CTYIEHTa» 03BYyYKa KHWT ¥ YBEIMYCHUE MpUPTa
p | PBC Jam A —
,
TEKCTbl KHUI' © MCHIO HAaBUT'alTUU
3 9BC «}OpaiiTy Bepcus 7Sl CI1a00BHSIINX

10. MATEPAAJILHO-TEXHNYECKOE OBECIIEYEHUE, HEOBXOJUMOE JIUISI
OCYIECTBJEHUS OBPA30BATEJBLHOI'O IMMPOLIECCA 1O
JTUCIUATIIAHE

VYueOHbIe AYJUTOPUN IJIsA IPOBCACHUSA 3aHATHH 110 JAUCIHUIIIIMHC, OCHAIIICHBI 060py,Z[OBaHI/ICM
U TCXHUYCCKHUMHU CPEACTBAMU 06y11eH1/151
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

B Tabnuue 11 nepeunciensr:

— yueOHbIe

AyIUTOPUU IS

MPOBEACHUS  YYCOHBIX

3aHATHH, OCHaIICHHBIC

000pyZI0BaHUEM U TEXHUUECKUMH CPEJICTBAMH O0yUYCHHS;

— IOMEIICHHS IS CaMOCTOATENBHOM paboThl O0YYarOMIMXCS, KOTOPBIE IOJKHBI
OCHAIIEHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOXHOCTHIO IOIKJIKOUECHHS K CETH
«MHTepHeT» © 00eCHeYeHHEM JOCTylla B OJIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarenbHyto cpeny HI'TVY.

Tabnuma 11 - OcHalleHHOCTh Ay TUTOPHUI U MOMEIICHUH TS CAMOCTOSTEIBHON pabOThI

CTYACHTOB 11O JUCHUIIJIMHC

ayuTopus (Iuis
MPOBEJICHUS 3aHITUI
JICKITUOHHOI'O U

PortableProjektorMPT840;
2. TIK ¢ BeIXOZOM Ha
PortableProjektorMPT840,

Ne HaumenoBanue OcHalIEHHOCTH IlepeyeHb JIMIEH3MOHHOTO
ayIMTOPHUIl U ayAMTOPHUIl OMelIeHn i NMPOrpaMMHOI0 odecreyeHus.
NoMeleHu | s M HOMeIeH il PexBHU3MTHI OATBEPKIAIONIIETO
NMpoBeIeHUus y4eOHbIX JOKYMEHTA
3aHATHHA U
CaMOCTOATEJIbHOM
padoThI
1 1 2 3
1 1344 1. Tocka menoBas; 1. Windows XP, Prof, S/P3 (mommucka
MynsTUMeIuiHasS 2. MynbsTumenuiineiii | Dream Spark Premium, JIOTOBOP
ayauropus (ass npoextop Epson X12; NeTr113003 oT 25.09.14);
NPOBEICHHS 3aHITHIA 3. Kowmmpiorep PC ¢ | 2. Microsoft Office Professional Plus 2007
JICKIIMOHHOTO U BeixofgoM Ha Epson X12, | (munensus Ne 42470655);
CEeMHHAPCKOTO THIIA, Intel  Core7-3820/8 Gb | 3. Dr.Web (C|H B241-3jB7-6EP7-BQB4 or
IPYIIOBBIX U RAM/NVIDIA GeForce | 18.05.2020)
WHAWBHTY ATbHBIX GTX 560/HDD 500;
KoHCynbTanwmii, Tekymero | 4. Crym — 34 mir.;
KOHTPOJIA U 5. ITapTel — 18 mwit.;
MPOMEKYTOYHOM
aTTectauuu) r. Huxanii
Hosropona, yn. Mununa, 24,
Kopr. 1
2 1343a 1.IlepconanbHbie 1. Windows 7 (momnmcka DreamSpark
KommerotepHsiii knace (st | komnetorepst  PC AMD | Premium,  gorosop ~ NeTr113003 ot
MIPOBEICHUS 3aHATUN Athlon 64 X2 Dual Core | 25.09.14);
JIEKIIMOHHOTO U Processor 4600+ 2.40 GHz/4 | 2. Koucynerant Ilmtoc (JoroBop Ne28-
CEeMHHAPCKOTO THIIA, Gb RAM/ATI Radeon XI | 13/17-358);
IPYIIOBBIX U 200/HDD 250Gb/DVD- | 3. 1C upenmpusitue 8.1 (JIMLEH3UOHHOE
WHIUBUYaJIbHBIX ROM, wmonmtop 177, B |cormamenune Ne800908353 ¢ 3A0 «1C»);
KOHCYJIBTAINH, TEKYIIETO cocTaBe mokameHoOM | 4. Visual  Studio 2008  (mommmcka
KOHTPOJIA U BBIYMCIHTEIBHONH ceth, ¢ | DreamSpark Premium, norosop NeTr113003
MPOMEKYTOUHON MTOIKITFOYEHUEM K | OT 25.09.14);
aTTecTalllt, KypcoBOTo MHTEpHeTY-231IT; 5. Microsoft Office Professional Plus 2007
IIPOEKTUPOBAHMS], 2. MynbTUMeUIHBIH | (JTHIEH3Ms Ne 42470655);
BBITIOJTHEHHST KYPCOBBIX MPOEKTOP BenQ; | 6. Dr.Web (C|H B241-3jB7-6EP7-BQB4 ot
padoT) 3.Cron - 24mrr.; | 18.05.2020)
r. Hmxuanit Hosropon, yi. 4. PaGouee mecto-1 mT.
Mumnuna, 24, xop. 1
3 6405 1. Mynsrumenuiinbiii | 1. Windows7 32 bit xopmoparuBnas );VL
MyneTumenniinas MIPOEKTOP 494877S2

2. Adobe Acrobat Reader DC-Russian;
3. Microsoft Office Professional Plus 2007
(munensus Ne 42470655);
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CEMHMHApPCKOTO THIIA, koH(purypauust ~ kortoporo: | 4. Dr.Web Dr.Web (c/u B241-3JB7-6EP7-
TPYIIOBBIX U MB Asus w©a uuncere | BQB4 ot 18.05.2020)
WH/IMBHTy aTbHBIX Nvidia/AMDAthlonXIl CPU
KOHCYJIbTalU#, TEKYIETO 2.8Ggz/ RAM 4 Ggb/SVGA
KOHTPOJISL U Graphics +Ge-FORCE
POMEKYTOIHOM Nvidia GT210/HDD
aTTeCTalllN) 250Ggb,, MOHHTOD 19
r. Huxxnuit Hosropog, IIOMMOB
Kazanckoe m1., 12, xop. 6 3.Jlocka MeJIoBas; IKpaH
4.I1apTsl - 20mt.;
5.Pabouee mecto — 30 yen

11.METOAUYECKHE PEKOMEHIAIINU OBYYAIOLIUMCH 1O
OCBOEHHIO IUCIUITJIMHBI

11.1. O0uue MeTogUYeCKHE PEKOMEHIANH 1JIs1 00y4aIOIMXCH M0 OCBOEHUIO
AMCUHMILINHBI, 00pa3oBaTe/ibHbIE TEXHOJOTHHI

JlucimriHa — peanu3yercsi IOCPEACTBOM  IMPOBEICHMS  KOHTAKTHOHW  paboThl ¢
oOyyaromuMucs (BKJIIOYasi MPOBEJCHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH), CAaMOCTOSATEIIbHOM
paboTHI 00yUAIOIIUXCS M MPOMEKYTOUHON aTTeCTalHH.

KonrtaktHas paboTa: ayIuTOpHas, BHEAYAUTOPHAS, a TAaK)KE MPOBOIUTHCS B SJICKTPOHHOM
nH(pOpMalMOHHO-00pa30BaTenbHOM cpene yHuBepcuteTa (ganee - O1OC).

[Ipu npenogaBaHWW TUCHUIUIMHBI HCIIOJNB3YIOTCS COBpPEMEHHBIE 00pa30BaTEIbHbIC
TEXHOJIOTUH, TTO3BOJISIIOIIHIE MOBBICUTh aKTHBHOCTh CTYJICHTOB IIPH OCBOCHHH MaTepHaja Kypca U
IPEOCTABUTh UM BO3MOXKHOCTB d(PPEKTHBHO PEaIn30BaTh YaCchl CAMOCTOSITEIBHON paboTHI.

Ha nexnusx, NpakTHYeCKUX 3aHATHAX PEATU3yIOTCS HHTEPAKTHBHBIC TEXHOJIOTHH,
MIPUBETCTBYIOTCSI BOIIPOCHI M OOCYKJICHHS, UCTIOIB3YETCs JIMYHOCTHO-OPHUEHTUPOBAHHBIHN TTOAXO/,
TEXHOJIOTUSI pabOThl B MaJIbIX IpPYIIAaxX, YTO IMO3BOJIET CTYAECHTaM HPOSIBUTH ce0s, MOIY4YHUTh
HaBBIKH CAaMOCTOSITEIIbHOTO N3YUEHHS MaTeprala, BRIPOBHATH YPOBEHb 3HAHUH B TPYTIIIE.

Bce Bompochl, BO3HMKIIHE MPHU CaMOCTOSTEIbHOM paboTe Haja JOMAlIHUM 33JaHUEM,
NoPOOHO pa3OMPAIOTCs HA MPAKTHUECKUX 3aHATUAX U JeKIHsIX. [IpoBOasSTCS MHIMBHU Y IbHBIE U
IPYNIOBbIE KOHCYJBTALUU C MCIOJIb30BAaHHEM, KaK BCTpPEY CTYJEHTaMH, TaK MU COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH: dNieKTpoHHas nouta, ZOOM.

Wunnuupyercs akTUBHOCTh CTYJIEHTOB, IOOLIPSETCS 3aJaHHe JIOOBIX BOIPOCOB IO
MaTepHuany, TpPaKTUKYeTCs WHAWBUIYAIbHBI OTBET Ha BOIPOCHI CTYAEHTA, PEKOMEHIYIOTCS
METO/bl YCIEUIHOTO CaMOCTOSITENIbHOIO YCBOGHMs MaTepHuaja B 3aBHCHMOCTH OT YPOBHS €ro
0a30BOIi MOATOTOBKH.

Jlns OLIEHKM 3HaHUM, YMEHUH, HAaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH
npUMeHsieTcss 0auTbHO-PEUTUHTOBAsICHCTEMAa KOHTPOJS M OLIEHKH YCIEBAaEMOCTH CTYACHTOB B
npoliecce TeKyIIero KOHTPOJIs.

[TpomesxyTodHasi aTTecTalys IPOBOJUTCSA B OPME dK3aMEHa U 3a4eTa C YIeTOM TEeKYIIeH
yCIIEBaEMOCTH.

Pe3ysabTat 00yuenusi cuuraercsi cGOpMUPOBAHHBIM HA TOBBIIIEHHOM YPOBHE, €CITH
TEOPETUYECKOE COJIep’KaHNe Kypca OCBOEHO MOJHOCThI0. [IpH yCTHBIX coOeceoBaHUsSX CTYAEHT
MCUEPITBIBAOIIIE, MTOCTIEIOBATEIbHO, YETKO H JIOTUYECKH U3JIaraeT y4eOHBI MaTepuai; cBOOOIHO
COpaBisieTcss C 3ajJayaMM, BONpPOCAaMU M JIPYTMMH BUIAMHU 3aJaHUN, HCIIONB3YeT B OTBETE
JOTIONTHUTEIbHBIA MaTepuan. Bee mpenycMoTpeHHble pabouel yuyeOHON mHporpamMmon 3aJaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJIEHHBIMH TpeOOBAHUSAMH, CTYACHT CIIOCOOEH
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AHAJIM3UPOBATH I[IOJYYECHHBIE PE3YyJIbTAThl, IPOSBIAECT CAMOCTOSTEIBHOCTh IIPU BBITOJIHEHUN
3aJaHUH.

Pe3yabTaTr 00yuyeHusi cumrtaercss C()OPMHUPOBAHHBLIM HA NOPOTrOBOM YPOBHE, €CIHU
TEOPETUUECKOE COJIepKAHUE Kypca OCBOCHO MONHOCTBIO. [Ipu ycTHBIX coOeceioBaHUSAX CTYIEHT
MOCIIEIOBATEIHHO, YETKO W JIOTHYECKH CTPOMHO M3JIaraeT y4eOHBI MaTepuai; CHpaBIIICTCS C
3aJayaMy, BOINPOCaMU M JPYTMMH BHUAAMH 3aJaHUl, TpeOyIOIIUX MPUMEHEHUs 3HaHUMN; BCe
MPEeyCMOTPEHHBIE paboueil y4eOHON mnporpaMMoil 3aaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAaHUSAMHU, CTYACHT CIHOCOOEH aHAIM3UPOBATh MOJYYECHHBIE PE3YNIbTAThI;
MPOSIBIISIET CAMOCTOSITENIbHOCTD IIPHU BBIIIOJIHEHUHU 3aaHUM.

PesyabTar 00y4yeHus1 cuuTaeTcss HeCOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3a/laHuil He JEMOHCTPHPYET 3HAHWK y4eOHOTO Marepualia, JIONMyCKaeT OIMOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBIMIOJIHAET 3a/laHusi, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHHI,
KaueCTBO BBIMOJHEHHBIX 33/IaHUM HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSIM, KAUECTBO UX
BBITIOJTHEHHS OIICHEHO YMCJIOM OajuloB HMKE TPeX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

11.2 MeToauyeckne yKazaHus Il 3aHATHI JIEKIMOHHOI0 THIIA

JIeKMOHHBIN KypC MPEANonIaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHNE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro I1aHa. B Xo/e TEeKIMOHHBIX 3aHATUH pacKpbIBalOTCs 6a30Bble BOIPOCHI B PAMKAX
Kol Tembl aucuumuinHel (Tabmuna 4) . OGo3HadalOTCS KIIHOYEBBIE ACIEKTHI TEM, a TaKKe
JIeNIAl0TCsl aKLEHThl Ha Hanbojee CIIOKHBIE M BaXKHbIE MOJOXKEHMS H3y4yaeMoro MaTepuala.
Marepuansl JEKIHUI  SBISIOTCS OMOPHOM OCHOBOM JUJIi TOATOTOBKU OOYyYaroOImUXCA K
NPAaKTUYECKUM 3aHATHSM / J1a00paTOPHBIM pabOTaM M BBIMOJHEHUS 3a/laHUil caMOCTOSATEIIbHON
paboThl, a TaKkke K MEPONPUATHUAM TEKYIIEro KOHTPOJS YCIEBAEMOCTH M IMPOMENKYTOUHOU
aTTecTalllu 110 JUCLIUILIMHE.

B Xxozme neKUMOHHBIX 3aHATUH PEKOMEHJYEeTCS BECTH KOHCIIEKTHPOBAHHE Y4e€OHOTO
MaTepuaia.

11.3 MeToauyeckne yKazaHHs 110 OCBOCHHUIO JMCUMILIMHBI HA J1a00paTOPHBIX padoTax

He npeagycMmoTrpeHsl.

11.4. MeToauuecKkue YKazaHus 10 OCBOCHHUIO JUCHHUIVIMHBI HA 3AHATUAX CEMUHAPCKOI'0
THIIA

[IpakTudeckre  3aHATUS  TPEACTABISAIOT  COOOW  JeTanu3alio  JIGKIIMOHHOTO
TEOPETHUECKOT0 Marepuasna, MPOBOIATCS B IENSAX 3aKPEIUICHHS Kypca M OXBaTBhIBAIOT BCE
OCHOBHBIE paznenbl. OCHOBHOW (hOpMOI MpaKTUUYECKUX 3aHSATHIH SBJISETCS peUIeHHe 3adad U
pazbop mpumMepoB.

[IpakTudeckue 3aHATHS 00YJarOIIUXCSl 00ECIIeUNBAIOT:

- MPOBEPKY U YTOYHEHUE 3HAHUM, TTOJTYYECHHBIX Ha JICKIUX;

- TIONy4YeHHEe YMEHHUHW M HaBBIKOB OOCYXKICHHS BOMPOCOB MO Y4eOHOMY MaTepHuany
JTHUCIHATIIHNHEL

- YMEHHUE peliaTh TUIOBBIC 3a/1a4U;

- TMOJBEJEHUE WUTOTOB 3aHATHUM MO PEUTHUHTOBOM CHCTEME, COTJIACHO TEXHOJOTHYECKON
KapTe AUCIUIUINHBIL.

Tunossie 3a7aHUs K MPAKTHUECKUM paboTaM pHUBEACHBI B pazaenel?.

11.5. MeToanuyeckne yKa3aHus 10 CaMOCTOSITeJIbHOM padore o0y4aromuxcs

CaMocTrosTenbHas pa60Ta obecnieuynBaeT MOATOTOBKY 06yqalomeroc;1 K ayJUTOPHBIM
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3aHATUAM M MEPONPUSTUAM TEKYLIEro KOHTPOJS M MPOMEXKYTOUHOM aTTECTalluM MO M3y4yaeMou
TUCHUIUIMHE. Pe3ynbTrarthl 3TOW MOATOTOBKM MPOSBISAIOTCS B aKTHMBHOCTH OOydarollerocs Ha
3aHATUAX M B KA4yeCTBE BBIMOJHEHHBIX MPAKTHUYECKUX 3aJaHUil U Jpyrux (opM TeKyIIero
KOHTPOJISL.

[Ipu BBIMONHEHUH 3aJaHUN IS CAMOCTOSATEIBHOW pabOThI peKOMEHAYEeTCsS MpopaboTKa
MaTepUaJIOB JIEKIIMH MO KaXKIOW NPOMACHHONM Teme, a TakKe H3Yy4YeHUE PEKOMEHIyeMOMn
JIUTEpaTyphl, IpeAcTaBIeHHON B Pa3nene 6.

B mporecce camocToATenbHONW pabOThl MpPU HU3YYEHUHM IUCHUIUIMHBI CTYJEHTBHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIICHUAIU3MPOBAHHBIX AYTUTOPHIX JJISI CAMOCTOATEIBHON paboThI
(ykazano B Tabmuue 11). B aymutopusx wumeercs [ocTyn depe3 HMHPOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHYIO0 ceTh «MHTEpPHET» K JIEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTeIbHON
cpene yauBepcurera (OQMOC) u anektponHoit onbanoreunoii cucreme (ObC), re B 37eKTpOHHOM
BUJIC PACIIONATAIOTCS Y4YeOHBbIE M Y4eOHO-METOIMYECKHE MaTepHajbl, KOTOphlE MOTYT OBITh
MCIIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUYEHUU AUCLUTIINHBI.

11.6. Meroanueckue ykazanus 1Jis1 BbinojHenusi PI'P

[IporpamMma aucuumanHsl «MaTeMaTHUECKUN aHANIM3» MPEIIoaraeT BBIIOJIHEHHUE IO
OJIHOU pacueTHO-Tpaduueckoil paboTe B KaxxaoM u3 3 cemecTpoB. TumoBod Bapuant PI'P
NpUBE/ICH B paznene 12.

Pacuerno-rpaduueckass pabora HampaBjieHa Ha aKTHBHU3ALMIO CAMOCTOSTEIHLHON pPaOOThI
CTYJIEHTOB M CIIOCOOCTBYeT Oojiee TiIyOOKOMY H3Y4YEHHIO Kypca «MaTeMaTWdecKuil aHalu3y.
Brmonaenune pacuetHo-rpaduyeckoil paboThl BXOJUT B YUEOHBIN IUIaH MOATOTOBKU CTYICHTOB
HarnpasieHus 01.03.02 «I[Ipuknagnas MareMaTuka 1 HHGOPMATHKAY.

Pacuerno-rpaduueckas pabora (PI'P) cocroutr wu3 THMOBBIX 3amaHuii. TuMoBBIE
3aJaHUSAPA30UPAIOTCS HA MPAKTUYECKUX 3aHITHSIX.

CryneHnt nomxkeH BeionHATH PI'P mo BapuanTy, HOMEp KOTOpPOro COBHAJaeT C €ro
HOMEPOM B CIIUCKE CTYJIEHTOB CBOEH I'PYIIIIHI.

3ananus u3 PI'P BhImonHAIOTCA 1O Mepe M3Y4YEHHs] pa3/eioB HapsAdy € TEKYIIMMH
JOMAalTHUMU 3anaHusiMu. Beimonnenune PI'P xoHTponmupyeTcss mpernogaBaTeneM MpPaKTHUYECKUX
3ansaTuid. [locne wm3ydeHHs KakIoro pasjena CTyAEeHT o00s3aH claTh Ha IPOBEPKY CBOIO
pacueTHy0 paboTy. PacueTHple 3amaHus TpeANoiaraloT HMX 3alluTy, KOTOpas MPOXOAHWT B
NUCbMEHHON (hopMe Ha MPAKTUYECKOM 3aHSATHH B BHJIE CAMOCTOSITENIbHOM paboThI.

Bommonnenne PI'P  sBusiercs HEOOXOAMMBIM — yCIOBHEM  JIOMyCKa CTYAEHTa K
IIPOMEKYTOUHOM aTTecTaluu (IK3aMeHa).

OO0mme pekoMeHIAUH MO BbINOJHEHUI0 PACYETHBIX 3aaHUI

1. BHuMaTenbHO NpoYMTANTE TEOPETUUYECKUH MaTeprai — KOHCIIEKT, COCTABJICHHBIM Ha
JIEKIIMOHHOM 3aHATHU. BeimumnTe GpopMyiel n3 KOHCIIEKTa MO U3y4aeMoil Teme.

2. OOpatuTe BHUMaHHUE, KaK MCIOJIb30BAINCH JJaHHbIE (DOPMYIbI IPU PEIICHUU 3a/1ad Ha
3aHATHH.

3. Boinummmre Bain BapuaHT 3aaHUsl.

4. PemnTe npennokeHHyo 3a/1a4y, UCHOIb3Yys BbIMUCAHHBIE (POPMYIIBI.

S, B cnyuae He06X0AMMOCTH BOCIIONIB3YUTECh CIIPABOYHBIMU JTAHHBIMHU.

6. [Tpoananu3upyiite MONTy4eHHBIH pe3ynbTaT (MPaBUIBHOCTH MOJCTAHOBKU B (hOpMyIIbI
YHUCJIEHHBIX 3HAY€HUH, MPaBUIBHOCTh PacuyeToB, MPAaBUIBLHOCTh BBHIBOJA HEU3BECTHON BETUYMHBI
u3 GOpMYIIbI).

7. Pemenne 3agau JOKHO COMPOBOXKIATHCS HEOOXOIMMBIMH MOSICHEHUSIMHU. PacuérHbie

(bopMyIbI IPUBOIUTE HA OTAEIBHON CTPOKE, BBIACTSSA U3 TEKCTA.
IIpasuia opopmiieHust pacueTHO-rpaduyecKoi padoThbl
1. PI'P nomxHa OBITH BHIIOJIHEHA B OT/AEIBHOM T€Tpaau B KJIETKY YepHUIIAMHU JII000T0 1[BETa,
Kpome kpacHoro. HeobxonnMo octaBuTh nojs 4—5 ¢M AJis 3aMeYaHuil peno/iaBaTes.
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2. B 3aronoBke paObOThl Ha 00JI0KKE TETPaI TOJKHBI OBITh SICHO HAITMCAHbI (haMUITHS

CTYACHTA, €0 MHUIUAJIbl, HOMEP I'PYIIIIbl, HA3BaHUEC JUCIUIIIINHBI.

3. B paboTy A0/KHBI OBITH BKIIFOUSHBI BCE 33]]aUH, YKa3aHHBIC B 33/1aHUH, CTPOTO I10

IMOJIO)KCHHOMY BAPHUAHTY. KOHTpOJ'IBHBIe pa6OTI>I, COZACpKAIKME HE BCC 3a/la4n, a TAKXKE 3aJla4r HE
CBOCTO BapraHTa, HC 3a4YUThIBAIOTCA.

4. Pemenus 3a7a4 JOKHBI pacloiaratbCs B MOPSAIKE BO3pACTaHUS HOMEPOB 3a7au.
5. Ilepen peuiennem Kaxaou 3a1ad HEOOXOAMMO MOJHOCTHIO BBIMHUCATH €€ YCIOBUSI.
6. Ilocne momyyeHus: MPOBEPEHHOMN HE 3aUTEHHON PabOTHI CTYJEHT JIOJIKEH UCTIPAaBUTh BCE

OIIMOKHY U BEIIIOJIHUATE BCE PCKOMCHAANU IMMPETIOAaBaTCIIA B TOM XKe TCTpaau.

11.7. MeToauyeckue yKa3aHus 1JIsl BHINOJHEHHSI KyPCOBOI0 NMPoeKkTa / padoThl

He npenycmorpensl.

12.0OLIEHOYHBIE CPEJICTBA JUUISI KOHTPOJISI OCBOEHUS
TV CHUTLIAHBI

HJ’IH TCKYLICTO KOHTPOJIA 3HaHHUI CTYACHTOB IO JUCHUINJIMHE MNPOBOJUTCA KOMIIJIEKCHAs

OIIeHKA 3HAHMIi, BKJIFOYAIOIIas

agrwdE

w

— 00CyX/IeHHE TEOPETUUECKUX BOIIPOCOB;
— peIlIeHHEe TUTIOBBIX 3a7a4;

— ayauTOpHas MpoBepouHas paboTa;

— PI'P;

—  3a4eT;

— DK3aMEH.

KoHTpoJibHBIE BONIPOCHI

Pa3nea 1. HenpepbIBHOCT (PyHKIIMH

Omnpenenenne HeMPepbIBHON (QyHKIUH.

Krnaccudukanus Touek pa3pbia.

CBoiicTBa HeNMpephIBHBIX (QYHKINH.

OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (PYHKIIMSIX.

Jloka3aTh HEMPEePhIBHOCTh OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.

Paznen 2. luddepennuanbHoe ucuucienne GyHKIuii OHON nepeMeHHOi

Omnpenenenue Nponu3BOIHON, €€ TEOMETPUUECKHUI CMBICI. Y paBHEHHUE KacaTelNbHON U
HOpMAJIH.

JuddepenurpyeMocTs 1 HenpepbIBHOCTD. [IpaBuna nuddepenumpoBanusi.

[TpousBoaHas oOpaTtHOI pyHKINU, HYHKIUH, 3a/1aHHOM HESIBHO, 3aJJaHHON MapaMeTPUUECKH.
[Tpon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIINH.
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10.
11.
12.
13.
14.
15.

16.
17.
18.

19.
20.

21.
22.

23.
24.
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[Tpown3BoHAs CIOKHON (YHKIIUH.

Huddepennman. Heobxoaumoe u qocrarounoe yciosue nuddepeniupyemoctu. @opmyia
df (x) = f'(x)dx.

CaoticTBa nuddepeHnnana, reOMETPUIECKUN CMBICT, IPUMEHEHHE MPU MPUOIIMKEHHBIX
BBIYUCIICHUSIX, HHBAPHAHTHOCTH POpMEI 1-T0 muddepennuana.

[TpousBoHbIe U TU(GEpEeHINATIBI BBICIIUX TOPSIKOB.

®dopmyna JlelOHuma 11 n-oit mpousBoaHON (AuddepeHiana).

Teopema depma.

Teopema Possi.

Teopembl Ko

Teopema Jlarpanxa. Cneacrsue u3 reopeMsl Jlarpanxa.

[IpaBuno Jlonurans.

Bo3spacranue u yosiBanue nuddepeniupyemoit hpyakuun. Heo6XoauMble 1 10CTaTOUYHBIE
YCIIOBUSL.

Okcrpemym nuddeperupyemoit Gpyakimu. Heo6xoaumMele u epBbie JOCTATOYHBIC YCIOBUSI.
Bropoe nocTarouHoe ycioBHe 3KCTpeMyMa.

Bremykiiocts pynkuun. JlocTaToYHbIE YCIOBHS BBITYKJIOCTH. JJoCTaTOUHbIE YCIOBUS TOUYKH
neperuoa.

AcuMnToThl rpadguka GyHKIHI.

®opmyia Teinopa qis MHorowieHa. Kacanue n-ro nopsiaka. Jlemma. ®@opmyna Teistopa st
MIPOU3BOJIBHON (DYHKIIUU C OCTATOYHBIM 4jieHOM B (popme [leano.

Hpyrue dhopmbl octatouHoro wieHa. Ocrarounslii uwieH B popme Jlarpanxka u Komu.
dopmysia MakiopeHa it OCHOBHBIX 3JIeMEHTapHbIX (yHKIHi e”, sin x, cos x,In(1 + x),
(14 x)“

®opmyna MakiopeHa Juisi 4eTHBIX U HEYETHBIX (DYHKIUH.

TpeTbe AOCTATOYHOE YCIOBUE SKCTPEMYMA.

Pa3nen 3. UnTerpanbHoe ucuucjienue pyHKuuii 0AHOM nepeMeHHOi

Onpenenenne nepBooOpa3HO, HEONPeAeNeHHOro HHTerpaia. Teopema o mepBooOpa3HbIX.
CBolicTBa HEONIPENETIEHHOIO HHTETpaIa.

dopMyna UHTETPUPOBAHUS 110 YACTSM.

3aMeHa epEMEHHBIX B HEONPEAEIEHHOM UHTErpase.

HuTerpupoBanue pallioOHaNbHbIX (QYHKIUI.

HuTerpupoBanue TpPUrOHOMETPUUECKUX (DYHKIIUH.

WHTerpupoBanue HppaliMOHAIBHBIX (YHKIUI.

[TonsiTHE 0 HEOEpYyLIMXCS MHTErpaiax

Paznen 4. @yHKIMH HECKOJIBKHX NepeMeHHbIX

Mertpuka. £-0KpECTHOCTh B METPUYECKOM IIPOCTPAHCTBE. BHYTpEHHAS TOUKa MHOYKECTBA.
OTtkpeITOE MHOXKECTBO. ' pannuHas Touka. OrpaHMYEHHOE MHOYKECTBO. 3aMKHYTO€ MHOYKECTBO.
BHemnss Touka MHOKecTBa. JIuHeitHO cBA3HO MHOKecTBO. O01acTh.
[Mpenen mocnenosaTensHocTH B R™.
Onpenenenne pynkuu MHorux nepemeHHbx (OMII). Ckanspnas u BexktopHas OMII. I'padpuk
¢ynkuuu. [ToBepXHOCTH YPOBHSL.
[IpenenvHas u n3onupoBanHas Touka. Onpenenenne npeaena ®MII no MHOXKECTBY.
IToBTOpHBIE peaensl. TeopeMa 0 paBEHCTBE OBTOPHBIX MTPENEIIOB.
HenpepriBaocts ®MII. CBoiicTBa pyHKIMI HENTPEPHIBHBIX HA KOMITAKTE.
YacTHble MTPOU3BOAHbBIE (PYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.
[TomHOE TIpUpatenne u MoMHbIN Tudepenmar.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,

25.
26.
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[TpumeHeHHe pU TPUOTMKEHHBIX BHIYMCICHUSX.

Heobxomumebie u mocTaTouHbIie YCIOBUS AU HEepeHITUPYyeMOCTH (QYHKIIMHU IBYX EPEMEHHBIX.
WNuBapuantHocTs hopmbl auddepennunana.

Onuopoansie pyHKIUU U hopmysa Dimepa.

YacTHble IPOU3BOIHBIE BHICIIMX HOPSIKOB.

Teopema 0 paBeHCTBE CMEIIAHHBIX TPOU3BOIHBIX.

JuddepenunrpoBanue cI0KHbIX QYHKINNA HECKOIBKIX EPEMEHHBIX.

®dopmymna Teitmopa 11 GyHKIUHA IBYX IIEPEMCHHBIX.

KacarenbHast minockocTh K noBepxHoctu. Hopmanb kK HOBEpXHOCTH.

[TpousBoaHas MO HAMPaBIEHUIO.

I'paguent. CBsi3b C IPOU3BOAHOM 110 HAIIPABJIEHUIO U T€OMETPUUECKHI CMBICIL.
HeoOxoaumoe ycioBue CyliecTBOBaHUS IKCTPEMYMa.

JlocTaTouHbIe YCIOBUS CYIIECTBOBAHUS SKCTpeMyMa It (QYHKIMH JBYX ITEPEMEHHBIX.

Y coBHBINM SKCTpeMyM (QYHKIIMH IBYX IepeMeHHBIX. MeToa MHOXuTenen Jlarpanka.
HesBuas @ynkius oguoil nepemenHoi. Teopema o cymiecTBOBaHUM HESBHOW (DYHKIIMU OJTHOM
MIEPEMEHHOM.

HesBHas Qynkius nByx nepeMeHHbIX. Teopema 0 cymecTBOBaHUM HESIBHOW (DYHKIIMH JABYX
MEePEMEHHBIX.

YacTHble MPOU3BOHBIE HEABHOW (DYHKIIMH JBYX ITEPEMEHHBIX.

HesiBHbIe pyHKIIMM, 3aJaBaeMble CUCTEMOW YpAaBHEHUN: CIIydail IBYX ypaBHEHUN U 00U
ciyyait. SlkoOuaH.

Pa3nen 5. UncsioBbie psiibl

Hucnossle psabl: ONpeneIeHne, YaCTUYHAsA CyMMa psja, CyMMa psla, CXOAUMOCTb.
["'eomeTpuyeckuil psn.

Kpurepwnii bonbrano-Komm cxomumoctu psina. HeoOxoaumoe ycioBre cXoauMOCTH
4KCI0BOro psaa. ['apmoHnueckuii psa.

OcTaTok psia ¥ ero CBOMCTBO Ui cxoaduierocs psjaa. CBONCTBA CXOISAIUXCS PAIOB.
IlepBslii IpU3HAK CPABHEHMSI 3HAKOIIOIOKHUTEIBHBIX PSIOB.

Bropoii (npeaenpHblif) NpU3HAK CPABHEHUS 3HAKOIIOIOKUTEIBHBIX PAJIOB U CIEICTBUE U3
HETO.

WNuterpansnsiii npusHak Komm. Psax Jupuxie.

ITpusnak [Janambepa

Panukansabiii npusHak Komu. @opmyna CtupauHra.

AOGCoII0THAs M YCIIOBHAS CXOAUMOCTh. AGCOIIOTHASL CXOIUMOCTh KOMITJIEKCHOTO psifa.
[Ipu3Hak aOCOTIOTHON CXOAUMOCTH.

. TeopeMa 0 NCPECTAHOBKE YJICHOB a0COJIFOTHO CXOIICrocAa psaaa. TeopeMa Pumana

IIEPECTAHOBKE WICHOB YCIOBHO CXOASAIIErOCs Psa.
3nakouepenyromuecs psaabl. [Ipusnak JleiiOnuma u cnencTeue U3 Hero.
Jlemma AGemns. [lpusnaku Hupuxiie u Adens.

YMmHoxeHue panos. Teopemsl Komu u Meprenca.

Pazgen 6. ®yHKuHoOHAIbHBIE MOCT€10BATEIHLHOCTH U PS/IBI

@yHKIMOHAIBHBIE TIOCIIEN0BATENIBHOCTH U psabl. [loToueunas cxoqumocts. CBs3b
(GYHKIIMOHAJIBHBIX MOCIE0BATEILHOCTEN U PSIIOB.

PaBHOMepHas cxoauMocTh. Kputepuit paBHOMEpHOH cXOAMMOCTH ()YHKIIMOHAIBHBIX
ITOCJIEI0BATEILHOCTEN U PSAJIOB.

Kpurepnii bonsrano-Komu paBHOMEpHON CXOJUMOCTH.

[Ipu3nak BeliepmTpacca paBHOMEPHOM CXOAUMOCTH.

[Tpuznak AGenst paBHOMEPHOIH CXOJMMOCTH psizia.

[Ipu3nak [Iupuxie paBHOMEPHON CXOIUMOCTH PsJa.
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HenpepsiBHOCTE TIpeieIbHON (YHKIIMH PAaBHOMEPHO CXOISIICHCS MOCIeI0BATEILHOCTH U
CYMMBbI PABHOMEPHO CXOJSIIET0oCs psiia.

8. Teopema o mpeneabHOM MEpPexo/ie AJII PABHOMEPHO CXOJsIIelcs QyHKIIMOHATBLHOMI
MOCIIEZI0BATEIHLHOCTHU U PAJA.
9. HHrerpupoBaHue MpenenbHON (YHKIIUU PABHOMEPHO CXOJSIIEHCS TOCIeI0BATEILHOCTH U
CYMMBbI PaBHOMEPHO CXOJSILErocs psijia.
10. AuddepennupoBanue npenenbHON (YHKIIUU pABHOMEPHO CXOJSIIEHCS MOCIeI0BATEILHOCTH
Y CYyMMBbI PaBHOMEPHO CXOJIAIIETOCS psa.
11. I3era-pynkuust Pumana, ee HempepbIBHOCTh U AUPHEPEHIUPYEMOCTD.
12. Crenennsie psabl. Jlemma Abens. Pannyc cxonuMocTu U Teopema 0 ero CyliecTBOBaHUU.
Teopema Komm-Annamapa.
13. CBoiicTBa CTENEHHBIX PSJIOB.
14. Teopema 0 HEOOXOUMBIX M JOCTATOYHBIX YCIOBHSIX PA3I0KEHHS PYHKIIMU B CTETICHHON PSIII.
Pspn Teiinopa.
15. Psanpt MakiiopeHa /it OCHOBHBIX 3JIEMEHTAPHBIX ()YHKITUH.
Paznen 7. «Paabt ®ypbe»
1. Omnpenencnue psga @ypre. Teopema o kodpdunmenrtax psaa Oypee.
2. Teopema [lupuxie.
3. Pasnoxenue ¢pynkuuu B psig Pyprwe, 3anannoit Ha orpeske [0, ).
4. Paznoxenue B psang Oypre nepuoanueckoit GyHKIUH ¢ ieprogom 21.
5. Pag ®ypre B kommiekcHoil (opme. KomruiekcHas rapMoHHKA. AMIUTUTYIHBIA CIEKTP
NEPHOANICCKON (YHKITHH.
6. MuHuManbHOE CBOMCTBO OTPE3KOB psifa Dypre.
7. YowBanme K0dPPUIUCHTOB psima Dypbe s (QYHKIUU C HHTETPUPYEMBIM KBAJIPATOM:
TeopeMa O CXOJUMOCTH K HYJI0 K03 duiueHToB psaa Oypre.
8. YoOmBanme kodpdunuentoB psga Dypre ans GYHKIUU C WHTETPHPYEMBIM KBaJpaToOM:
TeopeMa 00 abCOIIOTHON CXOAUMOCTH PSAIOB C YWICHAMU (;—n u 7”
9. Teopema o mopsIKe MaIOCTH KOIPPUITEHTOB psiia Dyphe.
10. CxomumocTs psaga Oypoe B cpenneM. PaBenctso [TapceBans.
3anaHus 1A pacuyeTHO-Tpadpuuecknux padbor
Paspnen 1. HenpepbiBHOCTL pyHKIMHU
-X, X<0,
f(x)= Jx, 0<x<1,
3%*2, x>1 .
HccnenoBath (QyHKINIO Ha HETPEpPHIBHOCTh: HAWTH TOYKH pa3pbiBa
lim f (x) I|m f(x)
(GYHKIIUHY U ONIPEJEIUTh UX TUT. BRIauCIuTp *~+* . [loctpouts rpaduk GyHKIIHH.

Pazgen 2. ludgdepenuuanbHoe ncuucjienue GyHKUUIA 01HON nepeMeHHOI
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1. Haiitu npousBoaHyI0 QYHKIIUN Y = arcsinﬁ +2vVx?2 +3x + 2

2. Hcnonp3yst torapu(MUUECKyIO TIPOU3BOIHYIO, HAUTH Y’
s Inx. 7 |x242x-1
a) y = (sinx)™*; b)y= /—x(3x_1)3

3. Haiitu npousBoaHyto GyHKIUHM, 3a1aHHON HesiBHO cos(xy?) +x +y = 0.

4. BBIYUCIATH MPUOJIMKEHHO 3HaueHne GyHKuu y = Vx? +5 npux = 1,97.
5. CocTaBuTh YpaBHEHHE KacaTeIbHONW U HOPMAJIU K KPUBOM B TOUKE, COOTBETCTBYIOIIEH

3HA4YCHUIO MapameTpa ty

w2
{x—sm t t, = /3.

y =cos3t’

6. Haiitn y™ nna pyskumn y = (4 — 3x) In(3x + 1).
7. BeIaucnuTh npenesnsl, UCIonb3ys npasuio Jlonurans

Vx . 1
1. lim e 2. lim (m — 2arctg x)x 3, lim (1 + x2) Vinx

o)
xX—+00 x2 x=+ xX—+00

8. HccnenoBarh (hYHKIUIO U TIOCTPOUTH €€ rpaduk

_x3+4

1. y = 2. y=x+3)e2*D 3. y =2 -x)(x2—4x+1)

X2
Paznen 3. UnTerpajbHoe ucunciaeHue GyHKIMA 0HOI mepeMeHHOMH

1. Haiitn nHTErpasibl

e>* x7
1. [ 2. | I ax
f4—e10xdx f\/2—4x3

3 ] dx 4 f dx
' V1 + e** ' arcsin? 3x V1 — 9x?2

1+ 6x 3x + 2
dx 6. f— X
V1 — 2x — 3x? 4x2 +4x — 7
2. Haiitn uHTETpansl
1. j\/xz + 4dx 2. fxz arcsin x dx
3. Haiitu uHTErpass
2x2+x+5 2x% —4x + 3
dx 2. dx
(x+2)(x*2—-1) (x+ 1)(x — 2)?
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7x - 10 1 _ 2 2
3. j dx 4. X dx
(x

—-2)(x2+1) (x2+x+1Dx%2+1)
4. HaiitTi nHTETpaBI
5
1. fC(_)S xdx 2. fsinsxdx
sin x

cos? x
(1 + sinx + cos x)?

3. f sin* x cos” x dx

f tgx+7 g
3costx +2sin2x +1
5. Haiitu unTErpasbl

f 11—x 2. f\/8+2x—x2dx
x—23

14 Vx3
. j—“s .

x2Yx

Pa3nen 4. OyHKIMM HECKOJIBKUX MTEPEMEHHBIX

1. BeIYUCIUT NPOM3BOAHYIO QyHKIMHU Z = x2e*Y * B Touke M (1,1) B HanpaBiIEHUHU BEKTOpa
a={2,0,—-1}.

_ X " [
2 . Ilokasare, 4TO QYHKIUA Z = 5 YAOBIETBOPSACT YPABHEHHIO XZyy — Zy = 0.

3. HamucaTh ypaBHEHME KacaTelIbHOM II0CKOCTH K HOBEPXHOCTH X2 — y? — 2z = OnapaiiensHo
mwiockoct 2x — 2y —z = 0.

4. Haiitu quddepeniman BToporo nopsaka pysxiuu z = In(x + y?)

5. Paznoxute o popmyne MakiopeHa /10 YJI€HOB TPETHETO MOPSAIKA BKIIOUUTENBHO (QYHKIIHIO
f(x,y) = eY cosx.

6 . UccenoBath Ha SKcTpeMyM (GyHKIUo Z = X° + y° —3xy.
7 . HaiiTn ycJIOBHBIN S5KCTpeMyM QYHKIMHU Z = Xy TP YCJIOBHH X2 + y? = 2.

Pa3nen 5.YnciioBbie psiabl

1. HccnenoBaTh Ha CXOAUMOCTh YHCIIOBEIE pAABI

(—1)nn 0 o 1
., arccos~—7—— enE n+
1. n+l 2. Z(l Cosnj 3 z2“(n—1)!

2 =1
~ n-+2 n

* i (n+1j_n2 > gm

n=,

2. UccnenoBaTh Ha aOCOTIOTHYIO U YCIIOBHYIO CXOJIUMOCTh YUCIIOBBIE PSAbI
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(o]
Zsinn Inn  7nn
— 2. —sin—
= n! n 4
n=2

=

Pa3nen 6.@yHKIIHOHAJIbHBIE PS/IbI H NMOCJIE10BATEILHOCTH
1. Haiiti 061acTh CXOIUMOCTH (PYHKIITMOHAIBHOTO Psijia

0 5!1'
2.

n=l1 n(x2 —6x + IS)H

2. HccnemoBaTh HA  CXOAMMOCTH M PAaBHOMEPHYH  CXOJUMOCTh  (PYHKIIMOHAIBHYIO

HocIe10BaTeIbHOCT { f;, (x)}Ha MHoxecTBax Eju E,
fn(x) = x arcctg %, E, =(0;1), Es = (1;400)
3. Haiitu 061aCTh CXOIMMOCTH CTETICHHOTO Psijia
(D" + D"
(n+1)Inn

n=2
4. Tpencrasuth Gpynkiuio Va3 — 3x2 + 3xpsaom Teiliopa B OKpeCTHOCTH TOUKH

Xo = 1 u HalTH ero 06JacTh CXOIUMOCTH
5. Haiitu cymmy QyHKIIMOHATBHOTO psAZia M YKa3aTh €ro 001acTh CXOUMOCTH

Z (n+ n
n=1

6. Bwrauciute uaTErpalt ¢ ToyHocThio € = 0,001
1/2

j‘ sin x? g
X.
xZ

0

Pasnen 7.Psab1t dypbe

Paznoxuts anemMenTapHyro QyHKIMIO Ha 3aJaHHOM UHTepBaje B pag ypoe: 1) no cunycawm; 2)
10 KOCUHYCaM; 3) OJIYYUTh OJTHO U3 Pa3jioKeHUi 001ero Buaa. s kaxaoro ciyqasi TOCTPOUTh
rpaduKy EPUOUIECKOTO TPOJIOIDKEHHS U CyMMBI psia Dypre.

f(x) =2x-3, x € [—2,0].

TunosBoii 6miier 3auera (1 cemecTp)

MUHOBPHAYKHU POCCHUU
OEJNEPAJIBHOE T'OCYIAPCTBEHHOE BIOIXXETHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE BBICIHET'O OBPA3SOBAHU A
HWXKXETOPOJCKHNUN T'OCYJAPCTBEHHBIV TEXHUYECKAI YHUBEPCUTET

um. P.E.AJiekceeBa

Kadenpa «{udpoast s5koHOMHKa»
JlucnunnuHa «MaTeMaTHYeCKUI aHaIN3»
BUJIET Ne
1.UccnenoBaTh QyHKIHMIO HAa HETIPEPHIBHOCTh: HAUTH TOUKH Pa3pbiBa (PYHKIIMH U OMPEIETUTh UX
THUII, CXEMATUIHO TTOCTPOUTH TpaduK.
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X+ T, X < —T,
f (X) =<sin x, —n<x<0,

n%“) X > 0.

2.BeraucnuTh mpesen, ucnoiab3ys npasuio Jlonurais

IWng—Zx

3.Meronamu auddepeHIInaIbHOTO UCYUCICHHS HCCISI0BaTh (YHKIIHIO y= f(X)

IOCTPOUTH €€ Fpa(l)I/IK, HCIIOJIB3Ys PE3YJIbTAaThbl UCCIICAOBAHUA.

B 2
X* 42X

4. Teopema o HenpepbIBHOCTH quddepennupyemoii pyakuuu. [Ipasuna nuddepenunpoBanms.

3as. kaghedpoii Ox3zamenamop

« » 20 I.

TunoBoii OmJier 3auera (2 cemecTp)
MUHOBPHAYKH POCCUU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJKETHOE OBPA30OBATEJILHOE
YUPEXJIEHUE BbICIIEFO OBPA30OBAHMS

HI/I)KEFOPOJICKI/II?I FOCYI[APCTBEHHI)II71 TEXHUYECKUU YHUBEPCUTET
uM. P.E.AjekceeBa

u

Kadenpa «{udposast s5koHOMHUKa»
HucuunnmHa «MaTeMaTH4ecKuil aHan3»

BUWIET Ne

1. HccnenoBaTh QyHKIHIO HA SKCTPEMYM
z=x%+y?—6xy—39x+18y + 20.

2. Bpruucnuts npubamxennol,07397,
3. uddepenumpoBanue cIoxkHbIX QYHKIHIA HECKOIBKUX MEPEMEHHBIX.
®opmyna Telinopa nis GyHKIMHU IBYX TEPEMEHHBIX.

3as. kagheopoii Ox3zamenamop

« » 20 I.
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Tunosoii 3x3aMeHaANMOHHBbIH OuJieT (3 cemecTp)

MMWHOBPHAYKHN POCCUU

OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/XKETHOE OBPA30OBATEJIBHOE YUPEXXJIEHME BBICHIEI'O

HUKETOPOJICKHMN T'OCYJIAPCTBEHHBIA TEXHUUYECKWI YHUBEPCUTET

OBPA30OBAHUA

uM. P.E.AlexceeBa

&

Kadenpa «{udposas skoHOMHUKAY
JucuumimHa «MaTeMaTUdeCKUi aHaIu3»
3K3AMEHAHI/IOHHHI71 BUWJIET Ne

Haiit 065acTh cX0IMMOCTH psia
SYEE
—.
— (n+1)2
Paznoxute pynkmro B psx Teiinopa B okpectHoCcTH 0:
1
Tz
Pasznoxuth QyHkimio B psaag Pypbe Ha uHTepBaie (—1, m):
.2
/() = 2
3nakouepenyomuecs psaabl. [Ipuznak JleliOHMLa U CIIeACTBUS U3 HETO.
CBolicTBa CTENEHHBIX PSIOB.

3as. kagheopoti dxzamenamop

«

20 T.

30



YTBEPXJIAIO:
Hupexrop nuacruryra MUPUT

« 7 2021 r.

Juer aKTyaju3anuun paﬁoqeﬁ MnmporpaMmmbl )II/ICIII/Il'l.]'lI/IH]:I1

«b1.b.11 MareMaTu4ecKNd aHAJIN3»
HUHIOCKC I10 y‘-Ie6HOMy rmaHy, HAUMCHOBAHHC

JUI IOJITOTOBKM OakajaaBpoB/ CIELMAINCTOB/ MarucTpoB
Hanpasnenue: 01.03.02 [Ipuknagnas MmateMaTuka 1 HHQOpMaTUKa
HamnpasnenHocTs: IIporpaMMupoBaHHE U CHCTEMHBIN aHAJIN3
dopma oOyueHus oyHast

I'ox mauana moaroroBku:2021

Kypc 1-2

Cemectp 1-3

?a) B pabouyio mporpaMMy He BHOCSTCS H3MeHeHusL. [IporpaMMa akTyaln3HpoBaHa JUIs
20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKou roj

Haydajia HOI[I‘OTOBKI/I):
1) e :

)
Pa3zpaboTtuuk (n):

(®UO, yueHas cTeneHb, yueHOE 3BaHHE) 2021 t

« »
PaGouas nporpamma nepecMoTpeHa 1 0Jj00peHa Ha 3acefganuu kadeapsl D
poTOKOJI Ne OT «__ » 2021

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyrolLHii BeIycKatouen kadeapoi (naumenosanue) « » 2021 r.

Metonnueckuii ornen YMYVY: « » 2021 .

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

2Pa3paboT4rK BEIOMPAET OJIMH U3 MPECTABICHHBIX BAPUAHTOB

I.
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