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1. O0mas xapakTepucTHKA I CUUILINHBI

1.1. Ieab AMCHUNJIMHBI:
W3JIOKUTH HEOOXOIUMBIA MaTEMAaTHYCCKHUH armapaT v MPUBUTH HABBIKK €T0 UCITOJIb30BAHUS TIPU PEIICHUH MPAKTUIECKUX
3a/au

1.2. 3agaum JUCHHUIIINHDBI:
HAYYHUTHCS BBITIONHATH OTIEpaIK HAJI MATPUIIAMH;

HAYYUTHCS PeIlaTh CHCUTEMbI YPaBHEHHH Pa3IMYHBIMU CIIOCOOAMHU;

U3y4YUTh OCHOBBI BEKTOPHOH anreOpsr;

HAay4YUTBHCA pCUIaTh OCHOBHBIC 3ala4n aHAJIUTHYCCKOM TCOMETPHU HaA IIJIOCKOCTH,

03HAKOMUTKCS C KPUBBIMU BTOPOTO MOPSAKA;
M3YYHUTh CBOMCTBA YHKIIMM OAHON NEPEMEHHO;

HAYYHUTHCS UCCIIENOBaTh (DYHKIIMN HECKOJIbKUX MEPEMEHHBIX;

y3ueHue teopemsl Depma, Pouts, Jlarpanxka, Koy u nX reOMETpUYECKUI CMBICIL. PACKPBITh HEOIIPEACICHHOCTEN 10
npaswity Jlonurans. popmyna Tetinopa;

HAYYHUTHCS UCCIeNoBaTh (YHKIIMK OJJHON TIEPEMEHHO;

W3YyYUTh OCHOBHBIC TIPUEMB] HHTETPUPOBAHHS,

03HaKOMUTECS € dJIEMEHTaMU (PYHKIIMOHAJIHHOTO aHAIN3a;

W3YyYUTh HHTErpUpOBaHre GYHKINH HECKONBKHUX TIEPEMEHHBIX 1 3JIEMEHTHI TEOPUH TIOJIS;

HAYYHUTHCS padOTaTh C KOMITJICKCHBIMH YHCIIaMH;

HAY4YHUThCs periath auddepeHnnanbabie ypaBHEHUs IEPBOTO MOPSIAKa;

HAY4IMTHCS PELIaTh JIMHEHHbIE MU depeHIaabHble YpaBHEHUS BTOPOro MOPsAKa ¢ HOCTOSHHBIMU

K03 (PUIIICHTaAMU;

M3YYHUTh YUCIOBbIE, CTENIEHHBIE PS/Ibl U TAPMOHUYECKUM aHaIH3.

1.3. IlpenmeTt aAuCHUNJINHBI:
TeopeTnveckre OCHOBBI M TPAKTHYECKUE MTPUEMbI MATEMATHYECKOTO MOJICIIMPOBAHUS, pacueTa U ONTUMH3AIIH
MIPOIIECCOB, Pa3JIMYHOTO YPOBHS CJIOKHOCTH.

1.4. Mecto B 00pa3oBaTeJbLHO mMporpamMmme:
00s13aTeabpHAas 4acTh
00s13aTeapHas JUCIUIUIHHA

1.5. B3auMocBsI3b ¢ APYTrUMH TUCHHIIHHAMM
b1.0.09 Teopus BeposTHOCTEH U MaTeMaTU4YeCKasi CTAaTUCTUKA
b1.0.10 UccnenoBanue oneparuii 1 METOAbI ONITUMHU3AITIH

1.6. OcobennocTn peanu3anvi JTUCHMIIVIMHBI /151 HHBAJIUA0B U JIUI[ C OTPAHUYCHHBIMHA BO3MOKHOCTAMMU 310POBbA

OcobeHHOCTH peajin3anv JUCHUINIUHBI JJI1 UHBAJIHUI0B U JIMII C OTPaHUYCHHBIMU BO3MOXXHOCTAMHU 310POBbS
OTIPEJICIIAIOTCS B MHIMBUYyaJIbHOM MOPSJIKE UCXO U3 crieluuku 3a00JieBaHus U TpeOOBaHU, yKa3aHHBIX B OCHOBHOM
00pa3oBaTeNbHON IpOrpaMmMe



2. [lnanupyemble pe3yabTAThl H3Y4YEeHHS TUCHHUIIIMHBI

Kommerenus WuaukaTop 1OCTHXKEHHSI KOMIIETCHIIUN
Kon ConepxaHue Konx Copnepxanue
33 MaTeMaTHYECKHe OCHOBBI HHPOPMATHKH
CriocoOeH OCyIIECTBIATh TIOUCK,
o pemaTh CTaHIapTHBIE TPO(ECCHOHATBHBIE 33]]aUl ¢ IPUMEHEHIEM
KPUTHYECKUH aHAJIN3 U CUHTE3 V4
YK-1 N MaTEMaTHYECKHX METOJIOB
WHQOPMAIIH, TPUMEHSTh CUCTEMHBIH -
WCTIOJIb30BAaHMS METOJIOB MATEMaTHKH B MPO(ECCHOHATBHOM
MOJIXO/ JIJIsl pEIICHHUS TIOCTaBJICHHBIX 3a1a4 |H3
JIeITENIHbHOCTH
C 5 31 OCHOBBI MaTEMaTHUKHU
MOCOOEH NMPUMEHATh €CTECTBEHHOHAYYHBIC
e p yd vl pemarth cTanIapTHbIe MpodeccuoHaIbHbIC 3a1a4 C TPUMEHEHUEM
51 MHKEHEPHBIE 3HAHUS, METOIbI .
oobie CHCPHBIC SHAHIA, MCTOL €CTeCTBEHHO-HAYYHBIX 3HAHUH
MaTeEMaTHYECKOI0 aHaIKM3a U
OIIK-1
MO/JISITUPOBAHNS, TEOPETUIECKOTO U
TEOPETUYECKOT0 U IKCIIEPUMEHTAIBHOTO UCCIIEA0BaHUS O0OBEKTOB
3KCHEPUMEHTAILHOTO UCCIEAOBaHUS B H1 .
. po(heCCUOHANTBHON AEATEILHOCTH
poQeCcCHOHANBEHON IeATETLHOCTH
Crnioco0eH aHanM3upoBaTh U pa3pabaThiBaTh 32 OCHOBBI MATEMATHYECKOTO U UMHUTALIMOHHOTO MOJICIIUPOBAHUS
OpTraHU3AIMOHHO-TEXHMYECKHE 1
aHAJM3MPOBATH SKOHOMHUYECKHE MPOIIECCHl C IPUMEHEHHEM
OIIK-6 [3kxOHOMHYECKHE TPOIIECCHI C TPUMEHEHUEM |Y2
MaTEMaTHYECKHX METOJIOB
METOHOB CHCTEMHOI0 aHaIN3a U
MIPUMEHEHUS] METOJIOB MaTEMATHIECKOTO MOJISITUPOBAHNS B
MaTeMaTUYeCKOro MOJEIUPOBAHUS H1

po(heCCHOHANTBHON AEATENLHOCTH




3. O0beM qUCHMILIMHBI M BUbI Y4e0HOI padoThI

3.1. Ounas dpopma o0yueHust

CemecTpsl
[Tokazarenu Bceero
1 2

Bcero 3a4eTHBIX €UHHIL 4 5 9
Bcero yacos 144 180 324
B T.4. KOHTaKkTHas pabota (KP) 56,65 60,75 117,40
camocTosiTenbHas padora (CP) 87,35 119,25 206,60
KP npu npoBeieHNY 3aHATHI BCETO 56,5 60,5 117,00
B T.4. JICKITUHU 28 20 48
naboparopusie (JI3)
npaxruyeckue (I13) 28 40 68
rpymmnoBsie KoHcyapTanuu (I'K) 0,5 0,5 1
KP npu ocyiiecTBieHHN TEKYIIETO KOHTPOJISI BCETO
B T.4. 3al[UTa KOHTPOJILHOW PabOTHI
3allUTa pacueTHO-rpaduaeckoil paboThl
KP npu npomexxyTO4HOH aTTeCTallMi BCETO 0,15 0,25 0,40
B T.4. 3all[UTa KypCOBOT'O IIPOEKTa
3allUTa KYpCOBOH pabOTHI
cJaya 3ayera 0,15 0,15
clada 3a4yeTa ¢ OLEHKOM
claya DK3aMeHa 0,25 0,25
CP npu npoBeieHNH 3aHATHI 78,5 101,5 180,00
CP nipu ocy1ecTBIEHUM TEKYIIETO KOHTPOJIS BCETO
B T.4. BHITIOJHEHUE KOHTPOJIBHOU PaboThI
BBITIOJTHEHUE paCYCTHO-TpahUIECKON paObOThI
CP npu npomMeXyTOUHOM aTTeCTalluU BCETO 8,85 17,75 26,60
B T.4. BBITIOJHEHHUE KYPCOBOTO TIPOCKTA
BBITIOJTHEHUE KyPCOBOH pabOTHI
MOJITOTOBKA K 3a4eTy 8,85 8,85
MOJITOTOBKA K 3a4€Ty C OIICHKOU
MOJATOTOBKA K SK3aMEHY 17,75 17,75




3. O0beM qUCHMILIMHBI M BUbI Y4e0HOI padoThI

3.2. 3aounas popma o0yueHus

IokazaTenu CemecTpsl
Bcero
1 2

Bcero 3aueTHBIX €TUHMUIL 3 6 9
Bcero uacos 108 216 324
B T.4. KOHTaKTHas pabora (KP) 8,15 6,75 14,90
camocTosTenbHas padota (CP) 99,85 209,25 309,10
KP npu npoBeieHUH 3aHATUH BCETO 8 6,5 14,50
B T.Y. JIGKI[UU 4 2 6
nabopatopusie (JI3)
npaktuyeckue (I13) 4 4 8
rpymmossie KoHcyapTanuu (I'K) 0,5 0,5
KP npu ocyiecTBIeHHH TEKYILET0 KOHTPOIISI BCEro
B T.Y. 3aIIUTa KOHTPOJIBHOM pabOThI
3aIuTa pacyeTHO-rpaduueckoit paboThl
KP npu npomMekyTOYHON aTTeCTallK BCEro 0,15 0,25 0,40
B T.Y. 3aIUTa KypCOBOT'O MPOCKTA
3aIuTa KypcoOBOH paboThI
claya 3ayera 0,15 0,15
cJada 3a4eTa C OLEHKOMH
cllaya SK3aMeHa 0,25 0,25
CP nipu ipoBeICHAH 3aHITHIA 91 191,5 282,50
CP npwu ocyIiecTBICHIH TEKYIIIETO KOHTPOJISI BCETO
B T.Y. BBIIIOJIHEHHE KOHTPOJIBHOM PabOThI
BBITIOJTHEHUE pacyeTHO-TpahUIeCKOi padoThI
CP nipu mpoMeKyTOYHOM aTTeCTAlUU BCETO 8,85 17,75 26,60
B T.Y. BBIIIOJIHEHHE KYPCOBOTO MPOEKTa
BBIMOJHEHUE KYPCOBOW paboThI
MTOJITOTOBKA K 3a4eTy 8,85 8,85
MOJI'OTOBKA K 3a4€Ty C OIL[CHKOI
MOATOTOBKA K dK3aMEHY 17,75 17,75




4. Conep:xaHue TUCHHUIINHBI

4.1. ConeprxaHue JUCHMILUIMHBI B pa3pe3e pa3/iesioB U Mopa3aeioB
Pasznen 1.
Jluneiinas anrebpa M aHATMTHIECKAs TEOMETPHS
Honpaznen 1.1.
Martpunpl 1 onpeneauTenn
MAaTpHUIBL U olepanuy Hax HUMU. OnpenenuTeny U Ux cBoiictBa. Onpenenurens n-ro nopsaxka. MUHOps! 1
anrebpandeckue nononHeHus. OOpaTHas MaTpuia. Panr Matpunsl. Berauciienue o0paTHOH MaTpHIIb ¢
nomolslo nporenyps ['aycca. CoOCTBEHHbIE 3HAYSHHST MATPHUI]
Ionpasnen 1.2.
CucTeMbl JTMHEHHBIX alire0panyeckuX ypaBHEHUH
OCHOBHBIC TIOHATHUS U OTpeiesieHus1. PemieHre TMHEHON CHCTEMBI € ITIOMOIIBI0 0OPaTHOI MaTpPHII H IO
¢dopmynam Kpamepa. Teopema Kponekepa-Kanemm. Merox ["aycca u ero ucrosiap3oBaHue IS pELICHUS U
HCCIICJOBaHUA CUCTEM HA COBMECTHOCTh
Honpaznen 1.3.
Bexrophas anre6pa
MOHATHE BEKTOpa. JIMHEHHbIe onepaluy Haj BEKTopaMH. ba3uc Ha IIIOCKOCTU U B TpocTpaHcTe. IIpoekuns
BEKTOpa Ha ock. [IpsMoyronsHas cuctema koopanHat. KoopanHatel BekTopa U Toukd. CKalspHOe, BEKTOPHOE
U CMEUIAHHOE INPOU3BEACHUS BEKTOPOB. JIMHEHHOEe MPOCTpaHCTBO. EBKINA0BO NPOCTPaHCTBO. JIMHEHbIE
npeoOpa3oBaHus
Honpaznen 1.4.
IIpsiMbIe U TIOCKOCTH B a)(pMHHOM NPOCTPAHCTBE

OCHOBHBIC 3a/[a4H aHATUTHIECKOH T€OMETPUH Ha IIOCKOCTH. Y paBHEHHE JIMHHUHU Ha IutocKocTH. [Ipsmast Ha
IIOCKOCTH. BekTopHOE 1 o01ee ypaBHEHHS IPAMOH. Y paBHEHHUE MPSIMOH, IIPOXOIAIIeH depe3 3a1aHHyI0
TOYKY, ITapaJuIeNbHO 3aJaHHOMY BEKTOpY. Y paBHEHHE MPSIMOH, IIPOXOIAIIeH depe3 IBe 3aTaHHbBIX TOUKH.
YpaBHEHHE NIPSIMOH C yIIOBEIM KOG PHUIMEHTOM. B3anMHoe monokeHne IByX MPSAMBIX Ha INIOCKOCTH.
PaccrostHue ot Toukn 110 mrockocTy. ITmockocTs B mpoctpancTse. OOIee ypaBHEHHE IOCKOCTH.
HccnenoBanue o0mmero ypaBHeHHs IUIOCKOCTH. Y paBHEHHE INIOCKOCTH, IIPOXOISIIEH Yepe3 TPH 3aJaHHbIX
TOYKH. B3anMHOE pacrooxkeHre IIOCKOcTel B TpocTpaHCcTBe. [lapamMeTpuieckie 1 KaHOHMYECKHE
ypaBHEHHs IPSIMOH B MpocTpaHcTBe. B3anMHOe pacnonoxeHue IByX NpsMbIX. B3anMHoe pacmonoxeHne
HPSIMOH M ITOCKOCTH. BBITyKIIbIe MHOXKECTBA M MIX CBOICTBA

onpaznen 1.5.
Kpusbie BTOporo nopsiaka
0030p KPUBBIX BTOPOro MOPSIJIKA U IIOBEPXHOCTEH BTOPOTo MOPsAKA
Pasznen 2.
MaremaTHYeCKU aHAIN3
onpaznen 2.1.
Beenenue B aHanm3 GyHKIHIA OZHON IIEpEeMEHHOM

3JIEMEHTHI TEOpHH MHOXeCTB. Tonomnorus uncinoBoii npsmoil. Ilonsrue Gpynxunu onHoil nepemennoit. Kimacc
3neMeHTapHbIX QyHKIMH. [Ipeaen nocnenoBaTenbHOCTH U €ro cBOWCTBA. IIpenen U HempepbIBHOCT (PyHKIIUH.
OnHocTtopoHHHUE Ipesesns! GyHKIun. CBOWCTBA HENpephIBHBIX GyHKIMH. [Ipn3Haku cymecTBOBaHMSA
KOHEYHOTO Tpezesna. TeopeMbl 0 KOHEUHBIX Mpeienax. beckoHeuHo Maiibie U OECKOHEUHO OoJbIIHe (GYHKIIUH.
OKBUBaJICHTHBIE OECKOHEYHO Masible (PyHKIMH. [IepBEIit 1 BTOpOI 3aMeuarensHble npenensl. CBolicTBa
(yHKIMH, HeNpephIBHBIX B Touke. Kinaccudukanms Touek pa3psiBa. CBoOHCTBA (QyHKIUI HETIPEPHIBHBIX Ha
orpeske. HenmpeprIBHOCTE 371eMEHTapHbBIX (YHKIUI

Ionpaznen 2.2.
JudpepennuanbHoe ncuucienue GyHKIMN OXHON TepeMEHHON

3aJ1a41, IPUBOJIAIIHNE K MIOHATHUIO POU3BOAHON. OnpeeneHre Npou3BoAHOM. ['eoMeTpruecKuii u Gu3nIecKuit
cmbica npou3BoaHOH. Juddepenunpyemocts Gpynkuun. HenpepsiBHOCTS anuddepeHnnpyeMoit GpyHKIUH.
Juddepennman pynkium. [Ipon3BoaHbIe OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLHUI 1 MpaBuiIa
muddepennuposanus. [IponsBonnas cnoxHoi GyHkun. Jlorapupmudeckas nponssoguas. [IponsBonHas
¢$yHKIMH, 3aJaHHON MapameTpudecku. [IponsBonHas oopatHoi pyHkmn. [IponsBonHsle n tuddepeHnnas!
BBICIINX TOPSAAKOB. VccnenoBanue GpyHKIUM HAa MOHOTOHHOCTD M 9KCTPEMYM, HanOOIbIIee ¥ HaNMEHbIIee
3HaueHUs GpyHKIUH Ha oTpeske. VcenenoBanue rpaduka QyHKIINH Ha BRITYKIOCTh M TOUKH Ieperuda.
AcumMnToTsl rpaduka Gyakiun. OOmas cxema ucciaenoBaHus QYHKIMHA 1 TOCTPOCHUS rpa kOB

Honpaznen 2.3.
Teopems! 0 TudhepeHIupyeMbIX GyHKIHIX
teopemsl Oepma, Pors, Jlarpamxa, Komm n nx reomerpuueckuii cMbici. PackpeiTie HeonmpeaeneHHOCTeN o
npasuiy Jlonurans. ®opmyna Teitnopa
Ionpasnen 2.4.



DYHKIUU HECKOJIBKUX MEPEMEHHBIX
TOYEUHBIC MHOXKECTBA B N-MEPHOM TpocTpaHcTBe. OnpenencHue GyHKIMHA HECKOIBKUX MepeMeHHbIX. [Ipeaen
Y HETMPEPHIBHOCTh (PYHKIIUH HECKOIBKHIX MEepeMEHHBIX. YacTHbIC Mpon3BoIHbIe. [loHOE MpupalieHne u
MOJHBIN MU depeHIInal, MpUMEHEHUE B TPUOIMKCHHBIX BEIYUCICHUSIX. [IPOU3BOAHAS CIOXKHOM HYHKIIHH.
TIpousBoaHas IO HANPABICHUIO U TPaAUCHT. YacTHBIC TPOU3BOTHBIC U MOJTHBIC TUPPEPEHIIUATBI BBICIIIIX
MOPSIKOB. DKCTPEMyMbI (DYHKIIMH HECKOJNLKUX TIEPEMECHHBIX. Y PaBHEHUSI KACaTENbHOM MIIOCKOCTH  HOPMAITH
K [TOBEPXHOCTH

Ionpasnen 2.5.
Heonpenenenuslid 1 onpeneneHHbli HHTErpaibl

niepBooOpa3Has U HeollpeieleHHbIH nHTerpan. OCHOBHBIE CBOWCTBA HEOIPe-AEICHHOro HHTerpana. Tabmima
OCHOBHBIX HHTeTrpainoB. HemocpencTeeHHOE HHTErpHpOBaHHe. MeTo HHTErpHpOBaHMS 10 JacTaM. Merox
TIOACTaHOBKH. MHTerpaisl, He BRIpakaloIuecs depes daeMeHTapHbie GyHKnnu. OnpenencHue onpeeIeHHOro
uHTerpana. Murerpupyemocts ¢yHkiun. CBOHCTBA ONpeneneHHoro HHTerpana. [IponsBoxHas onpeneneHHOro
HHTeTpaa 1o nepeMeHHOMY BepxHeMy npenery. @opmyna Heiorona- Jleiibanma. MHTerpupoBanne Mo 9acTsmM
B OIIPEZIENICHHOM HHTErpaiie. 3aMeHa epeMEHHOH B ONpeeleHHOM HHTerpaie. I eomeTprdeckue u
MEXaHHYECKH IPHIIOKEHHS OIpe/ielieHHoro HaTerpana. HecoOCcTBEeHHbIE HHTETPaITBI IEPBOTO U BTOPOTO
ponoB. [IpubnrKkeHHbIe BBIYUCICHAS ONIPEeIeICHHBIX HHTETPAIOB

[onpaznen 2.6.
DneMeHTHl (YHKIIMOHAIFHOTO aHaIn3a
Mepa JleGera. M3mepumbie MHOXecTBa U pyHkumu. MuTterpan JleGera
Honpaznen 2.7.
WurterpupoBanye GyHKIHH HECKOIBKUX MIEPEMEHHBIX U JIEMEHTHI TEOPHH TTOJIS

orpeseNieHHe ABOHHOr0 HHTerpana u ero cBoiictBa. CrocoObl BBIYMCIICHUS IBOMHBIX HHTETPAJIOB.
IIpunoxxeHus 1BOWHBIX UHTErpasoB. IIOHATHS TPONHOIO U N-KpaTHOro uHTerpana. [1oHaTHe KpUBOIMHENHBIX
uHTerpano. CKalspHOe MoJIe U ero XapaKTepUCTHKU: IPOM3BOIHAS 10 HAIIPaBJICHUIO, IpalueHT. BexTopHoe
10JI€ ¥ €0 XapaKTEPUCTHUKU: ITOTOK U JUBEPIEHLMS, LUPKYIALUI U POTOP

[onpaznen 2.8.
KomrutekcHbie uncna. @yHKINHA KOMIUIEKCHOTO ITEPEMEHHOTO

anredpandeckas (opmMa KOMIJIEKCHOTO YHCIIa, €ro H300paKeHNe Ha KOMIUIEKCHOW TIOCKOCTH.
Tpuronomerpuyeckas u nokasaTeiabHas (OpMbI KOMIUIEKCHOTO unciia. JeicTBUS HaJl KOMIUIEKCHBIMU
yuciaamu. [ToHsTHE PYHKIIMH KOMILIEKCHOTO IIEPEMEHHOT0, €€ Tpe/iena, HeIIPEPHIBHOCTH U IPOU3BOAHOM.
INonstie ananutuyeckoit Gpynxuuu. ConpsHkeHHbIe TapMOHUYECKHE (QYHKIUU

Pasnen 3.

JuddepeHnranbHble YpaBHEHHS H PSIBI
onpaznen 3.1.

JuddepeHnpanbpHbIe YpaBHEHHS TIEPBOTO TOPSIKa

3aJ1a4u, IPUBOJSAINKUE K TU(PepeHInaTbHBIM ypaBHEHUsIM. OObIKHOBEHHBIE MU (epeHIIaTbHbIC YPaBHEHUS
nepBoro nopsika. Oduiee, yactHoe u 0coboe pereHus. quddepeHnansHoro ypaBHeHus. ['eoMeTpudeckui
cmbici. Teopema Komm. OObikHOBeHHBIE T (hepeHIInaIbHbIe YpaBHEHHS IEPBOTO TOPSAAKA C
paszaessromumMucs nepeMeHHsiMu. OHopoaHbIe A depeHanbHbIe ypaBHeHUs. JInHelHbIe
nudepeHranbHbIe ypaBHEHHUS MIEPBOTo NMOpsaKa, ypaBHeHue bepHym

Honpaznen 3.2.
JluneitHbie MUQdepeHnnaNbHbIe YpaBHEHUS BTOPOTO MOPSIIKA ¢ TOCTOSHHBIMU ko3 dunreHTaMu

0OBIKHOBEeHHBIE M dhepeHIInaIbHbIE YpaBHEHHS BBICIINX ITOPSIKOB. | eoMeTpryecKkoe HCTOIKOBAaHHE.
Teopema Komm. O0bikHOBeHHBIE T hepeHIInaIbHbIE YPaBHEHHS BTOPOTO MOPSIKA, JOITYCKAIOIINE
MOHIDKEeHUE nopsaka. JInnaeiHple tuddepeHnnansHple ypaBHEHUS BEICIINX NOpsAAKoB. JInHeitHO
He3aBucuMbIe (pyHkuuu. Onpenenurens Bporckoro. Teopema 06 onpenenutesne Bponckoro. Ctpykrypa
00IIeTo penIeHNst TMHEHHBIX HEOQHOPOAHBIX MU dhepeHIInaIbHBIX ypaBHeHNH. JInHeHbIC OTHOPOAHBIE
muddepeHnnanbHbIe YpaBHEHUS ¢ ITIOCTOSHHBIMU K03 unnentamu. JInHeHbIe HEOTHOPOIHBIE
muddepeHnnanbHbIe ypaBHEHUS BTOPOTO MOPSIIKa ¢ IOCTOSHHBIMU Kodddunmentamu. Meton Jlarpamka.
Merton HeonpeneneHHbIX K03 durenToB. MonennpoBanue Koae0aTeIbHBIX IPOLECCOB B MHKEHEPHBIX
cucreMax. UncieHHoe HHTerpupoBanue Iu(epeHNaNbHBIX yPaBHEHUI

Ioapasnen 3.3.
YucnoBele U CTETIEHHBIE PSABL. | apMOHUYECKHI aHATN3



TIOHSTHE YHCIIOBOTO psifia U ero cyMMbl. OCHOBHBIE CBOMCTBA CXOASIINXCS YHCIOBBIX psifoB. HeoOxomumsrit
TIPU3HAK CXOJMMOCTH YHCIIOBOTO psiga. JlocTaTouHbIE MPU3HAKK CXOANMOCTH 3HAKOMOJIOKUTEIBHBIX PSIIOB!
TIPU3HAKH CpaBHEHUSI, Ipu3HaK Jlamambepa, HHTeTpaabHBIN U paguKaIbHbIN Mpu3Haky Ko,
3HaKouepemyIomrecs YicioBble panbl. [Ipusnak JlefiOHuIa. 3HaKonepeMeHHbIE PSAABI, A0COMIOTHAS H
ycioBHas cxoquMocTH. [ToHsATHe (yHKIIMOHATBHOTO U CTETIeHHOTO psina. Teopema AGemns. Paxmyc i nHTEpBaN
CXOIMMOCTH CTEIEeHHOro psina. CBoicTBa CTENEHHBIX psnoB. Psaner Teitnmopa m Maknopena. Pasnoxenne
OCHOBHBIX JIEMEHTapHBIX QYHKIHH B psix Maxiopera. [IpumeHeHne psIoB B IPHOIMKEHHBIX BEIUUCIICHUSX.
Tpuronomerpuueckuii psin. Koapouunentst @ypoe. JocTaTodHbIe YCIOBUS PA3I0KEHUS TIEPUOTHICCKOM
¢ynxuun B psag Oypee. Pasnoxkenue B psaxg Pypse nepuoandeckux QyHKIUHA ¢ MPOU3BOIBHBIM HEPHOTOM



4.2. PacnipenejieHue KOHTAKTHOM M CAMOCTOSAITEJIbHOI padoThl 1O MoApa3aeaam
Ounas ¢popma o0yueHus

KonTakrHas pabora
Pasnensl, moapasnensl JUCHUTUIMHBL CP

JICKITUU 113

JIuHeliHast anreﬁpa H AHAJIUTHYCCKASA reOMEeTpHUusd

MartpHuiibl ¥ OnpeAeTUTENN 2.9 41 10,8
CucreMbl THHEHHBIX areOpandecKux ypaBHEHUH 29 4,1 10,8
BekropHast anrebpa 3,0 4,3 11,3
[IpsiMble U TOCKOCTH B ah(HMHHOM MIPOCTPAHCTBE 2,4 34 9,0
KpuBsie BToporo mopsiaka 2,4 3,4 9,0

MareMaTHYeCKHIi aHAJIN3

BBenenure B aHaTU3 QYHKINN OJHOM MepEeMEHHON 3,4 48 12,6
JuddepennmansHoe ncyrciaeHne GyHKIMN OTHOH epeMeHHON 3,4 4,8 12,6
Teopemsl 0 quddepeHITUpyEMBIX HYHKIHIX 14 2,0 54
OYHKIIUY HECKOJIBKUX NEPEMEHHBIX 1,9 2,7 7,2
HeomnpeneneHHplii U ONpeIeICHHbIA HHTETPAJIBI 3,1 4.4 11,7
DneMeHTHl (YHKIIMOHATBHOTO aHAJ3a 3,8 54 14,4
WurerpupoBanue QYHKIHNA HECKOIBKUX MEPEMECHHBIX U 3JIEMECHTHI TEOPUH OIS 2,9 4,1 10,8
Kommnekcubie uncna. yHKIHHM KOMIUIEKCHOTO IEPEMEHHOTO 3,1 4.4 11,7

JAuddepenunaibHbie ypaBHeHUs U PAABI

Juddepennmansabie ypaBHEHHS TIEPBOTO MOPSIIKA 3.1 4.4 11,7

Juneiinpre auddepeHImaIbHbie ypaBHEHHs] BTOPOro HOPSIAKa C MOCTOSHHBIMA
K03 pHUIIHEeHTaMH

38 5,4 14,4

UucnoBsle u cTeneHHbIE psiabl. ['apMOHHUECKUil aHATTN3 4.4 6,3 16,7




4.2. PacnipeniesieHHe KOHTAKTHOM M CaMOCTOSATEIbHOM PadoThl 10 MoApa3aeiamM
3aounas popma o0yueHus

KonTakTHas pabora
Pasnensl, moapasnensl JUCHUTUIMHBL CP

JICKIIUN 113

JIuHeiiHast anreﬁpa H AQHAIUTHYECKAA reoMeTpus

MartpHuiibl ¥ OnpeAeTUTENN 0,4 0,5 17,0
CucreMbl THHEHHBIX areOpandecKux ypaBHEHUH 04 0,5 17,0
BekropHast anrebpa 0,4 0,5 17,7
[psiMbIe ¥ TUIOCKOCTH B aUHHOM MPOCTPAHCTBE 0,3 0,4 141
KpuBsie BToporo mopsiaka 0,3 0,4 14,1

MaremMaTn4eckuii aHaaus

BBenenure B aHaTU3 QYHKINN OJHOM MepEeMEHHON 0,4 0,6 19,8
JuddepennmansHoe ncyrciaeHne GyHKIMN OTHOH epeMeHHON 0,4 0,6 19,8
Teopemsl 0 quddepeHITUpyEMBIX HYHKIHIX 0,2 0,2 8,5
@OyHKIMN HECKOJIBKUX TTePEMEHHBIX 0,2 0,3 11,3
HeormnpeneneHHplii ¥ OnpeaAeIeHHbIA HHTETPabl 0,4 0,5 18,4
DneMeHTHl (YHKIIMOHATBHOTO aHAJ3a 0,5 0,6 22,6
WurerpupoBanue QYHKIHNA HECKOIBKUX MEPEMECHHBIX U 3JIEMECHTHI TEOPUH OIS 0,4 0,5 17,0
KowmrutekcHbie gncia. OyHKIHHA KOMILIEKCHOTO IEPEMEHHOTO 0,4 0,5 18,4

JAuddepenunaibHbie ypaBHeHUs U PAABI

JuddepeHimansHple ypaBHEHHS IEPBOTO TOPSAKA 0,4 0,5 18,4

Juneiinpre auddepeHImaIbHbie ypaBHEHHs] BTOPOro HOPSIAKa C MOCTOSHHBIMA
K03 pHUIIHEeHTaMH

05 0,6 22,6

UucioBble U CTENICHHBIC PsAbL. ['apMOHWYECKHI aHATH3 0,6 0,7 26,1




5. ®onja OLEHOYHBIX CPEeICTB
5.1. dransl popMUpPOBaHNA KOMIIETEHIHI

Pa3zpnensl, moapasaesnsl AUCHUTUINHBL

Kowmnerenumu u U/

VK-1 ONK-1 | OIK-6
Jluneiinas aireépa M aHaJuTHYecKasl FeOMeTpHsl
MatpHul1isl ¥ ONpeIeIUTENH 33 31, H1 32
CucteMbl TMHEHHBIX anreOpandecKix ypaBHeHUH V4 HI 32
Bekrophas anre6pa H3 31, V1, H1 V2, Hl1
INpsiMble ¥ TIOCKOCTH B ad(UHHOM IPOCTPAHCTBE V4 HI v2
Kpusbie Broporo nopsiaka H3 31, H1 H1
MaremMaTH4eCKHil aHAIH3
Brenenue B ananu3 GyHKUMN 0JHOW NIEpEeMEHHON H3 Vi1 32, H1
JuddepennmansHoe ncunciaeHne GyHKIMN OXHON TepeMEeHHOH V4, H3 ¥1,H1 HI
Teopemsr 0 quddHepeHIIPYEMBIX QYHKIIHASX H3 Y1, Hl 32, H1
OYHKIINN HECKOJIBKUX MEPEMEHHBIX H3 Y1, H1 V2, H1
HeonpeneneHHelil 1 ONpeAeIeHHbIN HHTErPaIbl V4, H3 v1 HI
OneMeHThl (YHKIIMOHAJIBHOTO aHAIU3a H3 Y1, H1
WnterpupoBanne QyHKINI HECKOIBKHUX MIEPEMEHHBIX W JIEMEHTHI TCOPHH TIOJIS V4, H3 Vi 32, H1
Kowmmiexkcuplie uncna. @yHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO H3 HI y2
JAuddepenunaibubie ypaBHeHUs U PAABI

JuddepennmansHple ypaBHEHHS IIEPBOTO HOPSAAKA 33, V4,H3 31, V1, Hl 32,V2,H1
Jluneiinsle auddepeHIransHble ypaBHEHHS BTOPOTO MOPSIIKA C TIOCTOSHHBIMU 33, V4, H3 31, V1, HI 32, V2, HI
K03 pHIIeHTaMH
YucaoBele U CTENEHHBIE PsAbl. |'apMOHNYECKH aHAIN3 H1 32,V2




5.2. llIkajbl 1 KpUTEPUU OLIEHUBAHUSA TOCTUKEHHUS] KOMIIETEeH NI

5.2.1. lIIkajapl akaJeMH4eCKHX OLEHOK OCBOCHHS TUCIUIIIHHBI

Bun ouenku OueHku
o HEYIOBJIET- YIAOBJIETBO-
Akanemuueckas OIeHKa 1o 4-X 0a/UIbHOM IIKae XOpOIIO OTJINYHO
BOPUTEIIBHO PHUTCIBHO
Bun ouenku OueHku
AxareMudeckas OIeHKa 1o 2-X OaJIIIEHOMN MIKale HE 3a4€THO 3a4TEHO

5.2.2. Kputepuu 10CTHKEHHS KOMIIETEHIN B X0/1€ OCBOEHHS JUCITATLIMHBI

Kputepun orieHkH Ha SK3aMeHe

OlieHKa, YpOBEHb JTOCTHXKEHHS

OrnucaHue KpUTepreB

OTaN9HO, BRICOKHI

CTyZeHT ToKa3al TMOJIHBIE H TIyOOKHe
apryMEHTHUPOBAHO OTBETUJI HA BCE BOIPOCHI 3K3aMEHAIIMOHHOTO OHMJIETa, a TAKKE Ha
JIOTIOJTHUTENFHBIE BOTIPOCHI, CIIOCOOEH CaMOCTOSITENILHO pelaTh CIOXKHBIE 3a7adu
JUCITUILTUHBI

3HaHUA Marepuaja, JIOTUYHO U

Xopo1o, NPOJABUHYTHIN

CTyI[eHT TBEpAO 3HACT MaTCpua, TIPpaMOTHO €Tr0 H3Jara€t, HC JOIIYCKACT
CYHICCTBCHHBIX HETOYHOCTEH B OTBETC, NOCTATOYHO IIOJHO OTBCTHUJI HA BOIIPOCHI
OK3aMCHAIIlMOHHOTI'O ouera JOIIOJIHUTCIIBHBIC CITIOCOOCH
CaMOCTOATEIbHO p€lIaTh CTAHAAPTHBIC 3a1a4l AUCIUIIIIMHBI

u BOIIPOCHI,

CTyI[CHT TMOoKa3aJI 3HaHUEC TOJIbKO OCHOB MaTcpuaja, yCBOUJI €ro MOBEPXHOCTHO, HO

Y 10BIETBOPUTETBHO, HE JOMycKal IpyObIX OMMOOK MM HETOYHOCTEH, TpeOyeT HaBOIAIIMX BOIPOCOB
TIOPOTOBBIH JUISL TIPaBUJIBHOTO OTBETA, HE OTBETWJI HAa JOTOJHHTEIBHBIC BOIIPOCH], CIOCOOCH
pelaTh CTaHAAPTHHIE 331a4U JUCIUILIMHBI C TOMOIIBIO TIPEnojaBaTems
CTyaeHT He 3HaeT OCHOB MaTepHaja, JOMyCKaeT IpyOble OIIMOKH B OTBETE, HE
HeynosnerBoputenbsHo,

KOMIICTCHIIMH HEC OCBOCHEI

crrocobex peuiathb CTAHAAPTHBIC 3aJadu AJHUCHUITIINHBI
npernoaaBaTest

Jaxe C TMIOMOLIBIO

Kputepun orieHku Ha 3a4ere

OHCHKa, YPOBCHb JOCTHKCHUS

OnucaHue KpUTEpUEB

3a4TeHO, BEICOKHUI

CTy}]eHT BBIIUIOHWJT BCC 3aJlaHus, NMPCAYCMOTPCHHLIC nporpaMMoﬁ, oTuMTajics oo
MX BBINOJHCHUU, AEMOHCTPHUPYSA OTJIUYHOE 3HAHUE OCBOCHHOI'O0 Mare€puajlia U
YMEHHEC CaMOCTOATCIIbHO PEIIAThL CIIOXKHBIC 3a1a9X TUCIHUITIMHBI

3auyTeHO, IPOIBUHYTHIH

CTyneHT BBIIUIOHUI BCE 3aJaHUs, MPEAyCMOTPEHHBIC MPOrpaMMO, OTYUTANICS 00
HX BBIIOJHEHUM, AEMOHCTPUPYS XOpOILIEe 3HAaHHE OCBOEHHOIO Marepuana u
YMEHHE CAMOCTOSITENBHO PELIAaTh CTAHAAPTHBIE 3a1a4U JUCLIUILUINHBI

3auyTeHO, IOPOTOBBIN

CTyneHT BBIIUIOHUI BCE 3aJaHUs, MPEAyCMOTPEHHBIC MPOrpaMMO, OTYUTANICS 00
HX BBIIOJIHEHHH, JEMOHCTPUPYS 3HAHHE OCHOB OCBOEHHOI'O MaTepuaja U yMEHUe
pelaTh CTaHAAPTHBIE 337a4y JUCLHUILIMHEL C [IOMOILBIO IIPENOaBaTeIL]

He 3auTeno, koMIeTeHIIMHU HE
OCBOEHBI

CryneHT BBIIIOHWI HE BCE 3aJaHMs, NPEITyCMOTPEHHBIE IPOrPaMMOM MM He
oT4YHTalCs 00 UX BBHINOJHEHHH, HE TOTBEP)KAACT 3HAHHE OCBOCHHOTO MaTepHaia u
HE YMEET pellarh 331a4y JUCLUUILIIMHBL JaXKe ¢ [IOMOIIBIO IIPENOoaBaTellst




5.3. MaTepuaJbl 1Jisl OLEHKH J0CTHKEHHUSI KOMIIeTeHIUii
5.3.1. Bonpocsl k 3K3amMeHy

Ne Copeprxanue Kowe- nn
TEHLIMS
1 |lpuGnmxeHHOE peLIeHHE ypaBHEHHIA. YK-1 33
2 |Tabirua OCHOBHBIX HEONPEICICHHBIX HHTEIPAIIOB. OIIK-1 31
3 |Kuaccel mHTErpUpyeMbIX DYHKIIHUH. OIIK-6 32
4 |VnTerpupoBaHre 3aMCHON IIEPEMEHHBIX U 110 YacCTsIM B OIPECICHHBIX HHTErpaliax. YK-1 33
5 |HecobcrBenmnbie nHTErpaibl IEPBOTO M BTOPOTO POJA. OIIK-6 H1
6 |Mepa JleGera. M3mepumbie MuOXeCTBa U (GyHKImH. MHTerpain JleGera. OIIK-1 v1
7 |YacrHbie npupariens, YacTHBIC IIPOU3BO/HBIE IIEPBOTO MOPSIIKA, KX TE€OMETPUYECCKUI CMBICIL. OIIK-6 32
8 |IloHsTHe YacTHBIX MPOM3BOAHBIX M MONHBIX AU((EPEHIMATIOB BBICIINX MOPSIKOB. YK-1 v4
9 |YpaBHenus xacarenbHOM MIOCKOCTH U HOPMAJIHM K TOBEPXHOCTH. OIIK-1 HI
10 |TTonsTre QyHKIMU KOMILUIEKCHOTO TIEPEMEHHOTO, €€ NPEIENa, HENMPEPHIBHOCTH ¥ IIPOU3BOIHOM. OIIK-1 31
JunddepenimansHbie ypaBHEHHS ¢ pa3elIOIIMECS epeMeHHbIMU. OxHOpoHbIe TUddepeHInaTbHbIe yPaBHEHHS. OITK-6 Hi
11 |JIuneiiabie nuddepeHnpanbabie ypaBHEHHUs IEPBOTO MOPSIIKA.
12 JluHeiHbIe OMHOPOAHBIC H HEOAHOPOIHEIC H(hepeHIHanbHbIe ypaBHeHHA. CTPYKTYpa O0IIero pemeHus. OIIK-1 HI
JIuHeliHbIe HeOXHOPOIHEIE AU hepeHInaTbHbIE YPABHEHHS C MOCTOSHHBIME Kod(duruenTaMu. OTBICKaHUE Y4.H. H yO.H. VK- va
13 | anst pasnuuUHBIX CTAHAAPTHBIX MPABBIX YACTEH.
14 |HopmasbHtsie cuctembl quddepeHIHANbHBIX YPABHEHUH U UX HHTETPUPOBAHHE METOIOM HCKITFOUYCHHSI. OIIK-6 y2
15 |TonsTHs TPOHHOrO M N-KPAaTHOTO HHTErpaa. OIIK-1 V1
16 |CkanspHoe mosie u ero XapakTePUCTUKK: IPOU3BOIHAS T10 HAMPABJIECHHUIO, [PAJIUEHT. OIIK-6 v2
TonsTre YHCIOBOrO psia U ero cyMMbl. OCHOBHBIE CBOIMCTBA CXOSIIMXCS YHCIOBBIX psanoB. HeoOxoanmerit mpu3HaKk VK- m
17 |cxomumocTH YKCIOBOTO psiza.
3HaKoUepEayIOLINECs YHCIOBBIC PSABL, Mpru3HaK JIeliOHuIa. 3HaKonepeMeHHbIC PAIbl, a0COMIOTHAS U YCIOBHAS OIK-6 0
18 |cxomumoctu.
Psnpt Teitnopa u Makiopena. Pa3nojkeHue OCHOBHBIX JIEMEHTAPHBIX (QYHKIHI B psig Makiopena. [IpuMeHeHue psios B VK-1 33
19 |npubaMKEHHBIX BHIMUCIEHHUSX.
5.3.2. 3aganus K 3x3aMeHy
Ne Copeprxanue Kowne- nn
TEHLIUS
1 |Bbruucauth npou3BoHyo y=x"3-2*x"2+3 YK-1 33
2 |Bprumciuth Mpou3BOAHY0 y=7*X"3-2*x"4+32 OIIK-6 Hl
3 |Berymciuth Npou3BOAHYIO y=sin(5x-2) OIIK-1 V1
4 |Beruncauts npousBoanyto y=cos(15x-21) OIIK-6 32
5 |Haiitu HeonpenenHHblil nHTErpai ot GyHKIMU X 3-2*¥x2+5 YK-1 v4
6 |Haiitu Heonpenenuublii nuTerpan ot GyHkiuu sin(5x-2) OIIK-1 H1
7 |Haiitu HeonpeenHHbIN HHTErpa ot GpyHKHU cos(7x+3) OIIK-1 31
8 [Haiitu obmee penue nuddepeHmanbHoOro ypaBHeHus y'*y=x OIIK-6 H1
9 |Haiitu obmmee penue auddepeHnaibHoro ypaBHeHUs y'=x/y OIIK-1 H1
10 |Haiiti obuiee perne nuddepeHInanbHOrO ypaBHEHHs y'=y/X YK-1 H3
11 |Haiitu obuiee penue nuddepeHnnanbHoro ypaBHeHus y'=cos(y/x)+2 OIIK-6 y2
12 |Haiitu obuee penue auddepeHipanbpHoro ypasHenus y''+8y'+16y=0 OIIK-1 V1

5.3.3. Bonpocsl k 3a4eTy ¢ OLIEeHKOI
He npexycmoTtpeno




5.3.4. Bonipochl K 3a4eTy

Ne Copeprxanue Kowe- nn
TEHLIUSI
1 [Ilomstme matpuipl. JeicTBHSA HaJx MATPUIIAMHL. OIIK-1 31
2 |O6patHas marpuma. Panr marpunsl. Berancnenne o6paTHOI MaTpHIls! ¢ TOMOIIBIO IporieXypsl [aycca. OIIK-6 32
3 |Merox I'aycca 1 ero ucrons30BaHUe JUIsl PELICHHUSI ¥ MCCIISJOBAHHS CHCTEM Ha COBMECTHOCTb. YK-1 33
4 |CxanspHOE IPON3BECHHE BEKTOPOB, CBONCTBA, MPHIIOKEHHISL. OIIK-6 H1
5 [CmemnianHoe npousBeneHne BEKTOPOB, CBOMCTBA, TPUIIOKEHUSI. OI1K-1 Y1
6 |JIuneiiabie npeobpa3zoBanms. CoOCTBEHHBIEC 3HAYCHHS H COOCTBEHHBIE BEKTOPHI. OIIK-6 H1
7 YpaBHeHHs IPSIMOM Ha MJIOCKOCTH (TIPsIMasi C YIIIOBBIM KOA(QQUILIMEHTOM; ITy4OK MPAMBIX; IpsMasi, VK-1 va
MIPOXOSAIIAs Yepe3 JBE 3aJaHHbIEC TOUKH INIOCKOCTH; IPsIMasi OOIIETo BHIA).
8 |YpaBHeHMe IITIOCKOCTH, €ro MccleoBaHe. B3anuMHOe pacmoaokeHne IByX IIOCKOCTEH. OI1K-1 H1
9 |Kpussie BToporo nopsijika (OKpyKHOCTb, JUTHIIC, THIIEpOOIIa, mapaboa). OIIK-1 31
10 [Dnementsl Teopuu MHOKECTB. TOMOIOTHS YUCIOBOM MPSIMOH. OI1K-6 32
11 |Ipemen mociuenoBaTeNnbHOCTH M GYHKIMHU B TOUKe. OCHOBHBIE TEOPEMEI O TIpeJieTIax. OIIK-1 Hl
12 [TTonsitue Heonpenenennocty. [lepBhIi U BTOPO# 3aMeyaTebHbIC PEACTIbI. YK-1 Y4
13 |Touxu pa3pbiBa GYHKIMH U X KIACCH(DUKAIISL. OIIK-6 y2
14 |TIpousBoHBIC OCHOBHBIX 3JI€MEHTapHBIX QYHKIUH 1 NTpaBuiia auddepeHmpoBaHus. OI1K-1 Y1
15 | InddepenmmpoBanne HESBHO 3aJlaHHON (GyHKIMN H TapaMeTPUIECKH 3aJaHHON (GyHKIHH. OIIK-6 y2
16 [IIpousBoxnbie u quddepeHIransl BRICHINX MOPSIKOB. YK-1 H3
17 HccnenoBanue GyHKINH HA MOHOTOHHOCTB, SKCTpeMyM. Hanbombiee 1 HanMeHbIee 3HAYeHHS (DYHKIINH Ha OIIK-6 7
OTpe3Ke.
18 |AcuMmnToTs rpaduKa HYHKIHH. YK-1 33

5.3.5. Tembl KypcoBoro npoekT (PaGoThl) M BONPOCHI K 3aII[UTE
He npexycmotpeno




5.3. MaTepuaJbl 1Jis1 OLEHKH J0CTHKEHHS KOMIIeTeHIHii
5.3.6. Bonpochl TecTOB

Ne Conep:xanue Kowne- "z
TEHLUSI
1 [IlocTpouTs TPEYroJbHUK B CHCTEME KOOPIMHAT YK-1 33
2 |Bbl4ucinTh MPOU3BOTHBIC 33 JAHHBIX QYHKITHI OIIK-6 H1
3 |BeraucnuTs 3a1aHHBII HEOPeIeTICHHBIH HHTErpajl METOIOM 3aMEHBI TepeMEHHON OIIK-1 VY1
4 |Haiiti oOriiee penieHue guHeHOro AudHepeHIMaIbHOr0 ypaBHEH s IEPBOro MOPsiIKa OIIK-6 32
5 |Haiitu obmiee pemerne 0qHOPOAHOTO AnddepeHnnaTb-HOro ypaBHEHHS IIEPBOTo HOPSAKa YK-1 v4
6 [BblunciuTh 3a1aHHBIH HEONPEAEICHHbIH HHTErpaJl METOJOM MHTETPUPOBAHUS IO YaACTSM OIIK-1 Hl
7 |BeraucnuTs 3a1aHHBII HEONPEeTICHHBIM HHTETpajl METOIOM BBIICJICHHUS TOJTHOTO KBapaTa OIIK-1 31
8 Haiiti o6mee perenne auddepeHuansHOro ypaBHEHHS IEPBOTO MOPSIKA C PA3ACIISIOIUMHUCS OIIK-6 Hi
IIepeMEHHBIMHI
9 BhruncnuTh 3a1aHHBIN HEONPEIENEHHBIM HHTETpall METOA0M HHTEIPHPOBAHHUS IPABUIIBHBIX PALHOHATIBHBIX OIK-1 Hi
npobeit
10 |Beraucants onpeaeauTeNsb 3 HopsaKa MeTo oM "pa3iokeHus" VK-1 H3
11 |BeruaucanTs onpenenuTensd 3 mopsaKka METOIOM "TPeyTroJbHUKOB" OIIK-6 y2
12 |Haiitn BeKTOpHOE MPOU3BEJCHUE IBYX BEKTOPOB OI1K-1 Y1
13 |Haiiti cmemraHHOE IpOM3BEICHHE 3 BEKTOPOB YK-1 33
14 |Haiitu ckansipHO€ NpOU3BEJCHHUE 2 BEKTOPOB OI1K-1 31
15 |BpIICHUTE CXOMMMOCTH psizia OIIK-6 32
16 |Onpenenuts paHr MaTpHUIIBI YK-1 33
17 |BeraucanTs onpenennuTens 2 IopsaKa OIIK-6 Hl
18 |Haiitu cymmy MaTpuiy OITK-1 !
19 |Haiiti npon3BeieHre MaTPHIL OIIK-6 32
20 |Bpraucants MaTpuily oOpaTHYO AaHHOM YK-1 Y4
21 |Pemmts cuctemy ypaBHeHHit ¢ momontpio popmyn Kpamepa OIIK-1 H1
22 |Peummts cuctemy ypaBHeHuii Mmetonom I'aycca OIIK-1 31
23 |PemmTs crcTeMy ypaBHEHHI! ¢ TTOMOIIHIO OOPATHONW MaTPHIIBI OIIK-6 H1
24 |Bpraucnants npoekuuio Bektopa A Ha Bektop B OIIK-1 Hl1
25 |Haiitn xoopiHATHI BEKTOpa YK-1 Y4
26 |Haiitu yron mexay BekTopamu OIIK-6 v2
27 |BvIicHUTE B3aMMHOE PacIIoIOkKEHHE IByX BEKTOPOB OIIK-1 Vv1
28 |Haiitu mmuny Bekropa OIIK-6 v2
29 |Haiitn mmny croponst AB tpeyromsanka ABC YK-1 H3
30 [CocraButh ypaBHeHHe npsMoii mpoxosiiieii yepes 2 3aJaHHbIe TOUYKH OI1K-6 32
31 [Beramcauts paccTosiHEe MEXTy IBYMsI TOUKaMH YK-1 33
32 |Haiitu yrinooii koaddurment croporst AB tpeyromsanka ABC OIIK-6 Hl1
33 [CocraButs ypasaenue meanansl AE tpeyromsanka ABC YK-1 v4
34 [Haiitu mmmny mequansl AE tpeyronsanka ABC OIIK-1 Hl1
35 |BBIYMCIUTD PacCTOSHHUE OT TOYKH JIO IPAMOM OI1K-1 31
36 [Haiitu mmny croporsl AC tpeyronsauka ABC OIIK-6 32
37 |Haiitn yriosoii xoaddurment croporst AC tpeyromsanka ABC OIIK-1 H1
38 [CocraButs ypaBaenue menuansl BE Tpeyronsanka ABC YK-1 Y4
39 [Haiitn mmay meanansl BE tpeyroipanka ABC OIIK-6 y2
40 |HaiiT yacTHOE pelIeHHe JIMHEHHOTO OTHOPOIHOTO M (hepeHITHANEHOTO YPaBHEHU BTOPOTO TOPSAKA OIIK-1 Y1
41 |Haiit uacTHOE pelIeHre HeoJHOPOHOTO AuddepeHnnaaTbHOro ypaBHEH s BTOPOTO MOPsiIKa OIIK-6 y2
42 |Hatitu ymHy croponsl BC tpeyronbauka ABC YK-1 H3
43 |Haiitu yrnoBoii ko3¢ durent croposs! BC tpeyromasauka ABC OIIK-6 32
44 |CocraButh ypaBHeHue mearuanbl CE Tpeyroipaika ABC YK-1 33
45 |Haiitu iy Meauans! CE tpeyromsanka ABC YK-1 33
46 |BprauciuTh JUIMHY BEKTOpa OIIK-6 HI
47 |BerauciuTh 3aJaHHBIH ONIPEAEICHHBIN HHTETPaJI METOJOM 3aMEHBI IIePEMEHHOMI OIIK-1 VY1
48 |Haiitn obmiee pemnieHue JINHEITHOTO OTHOPOAHOTO MU dhepeHIHaIbHOI0 YPaBHEHHS BTOPOTO MOPSAKA OIIK-6 32
49 |Haiitu ob1mee penieHre HEOJHOPOAHOTO AU hepeHInaIbHOTO YpaBHEHHs BTOPOTO TOPSIIKa VK-1 V4
50 [Brrumcnuts 3aqaHHbIA ONpeIeNICHHBIH HHTErpajl METOAOM HHTETPHPOBAHHMS 110 JACTIM OIIK-1 H1




51 |Beramcauts 3agaHHBIA ONpeIeICHHBII HHTETPal METOAOM BBIIEICHHS ITOJTHOTO KBAApaTa OIIK-1 31
59 Haiitu yactHoe pemenue quddepeHnaabHOro ypaBHEHUs IEPBOTO MOPsAKa € pa3aessIIOIUMUCS OIIK-6 Hi

HIepeMEHHBIMHI

Boruucnuth 3aaHHbIN ONpeAeIeHHbII HHTErpal METOIOM HHTEIPUPOBAHUS TPABUIBHBIX PallOHATBHBIX
53 . OIIK-1 31

npobeit
54 |Haiitn yacTHOE pelieHne JMHEHHOTO nuddepeHITnaTbHOI0 YpaBHEHHUs IEPBOT0 MOPsIKA OIIK-6 32
55 [Haiitn gactHOE pemenne 0gHOPOIHOTO M hepeHIINANTFHOTO YPABHEHHUS IEPBOTO MOPSIKA YK-1 33
56 |CoctaButh ypaBHenue BbicoTbl AH Tpeyroapanka ABC OIIK-6 Hl1
57 |Haiitn mmnay Beicotsl AH Tpeyronsanka ABC OIIK-1 VY1
58 |CocrtaButh ypaBHenue BoicoTbl BH Tpeyrompanka ABC OIIK-6 H1
59 [Haiitn mmay BeicoTsl BH Tpeyromsanka ABC YK-1 v4
60 |CocraButh ypaBaenue Boicotbl CH Tpeyrompanka ABC OITK-1 Hl1
61 [Haiitn mmay BeicoTsl CH Tpeyronsauka ABC OIIK-1 31
62 |BbIUucIuTh mIonaas GUrypbl OrpaHUuEeHHOM Mapaboioi u npsaMoit OI1K-6 32
63 [Haiitn 0ObeM Tena BpameHus YK-1 33
64 |BBIYMCIUTD TUIONIAb MEXKIY ABYMS KPHBBIMH OIIK-6 H1
65 |Brranciuts qBoitHON HHTErpan OIIK-1 Vv1
66 |Haiitn 06beM Tenla MpH H3BECTHOM MOTIEPEYHOM CEUCHUM OIIK-6 Hl1
67 |Haittn mmnay nyru VK-1 V4
68 |BbIUHCIUTD ONpeIe/ICHHbIH HHTErPpall OITK-1 Hl1
69 [BrramcauTs HeonpeeneHHBIH HHTErpal OIIK-1 31
70 |Haittu Touky MakcuMyMa (GyHKIIHH OI1K-6 32
71 |Haiitn Touxy Muanmyma GyHKIHH OIIK-1 Hl
72 |Haiitu Touku 3KcTpeMyMma (pyHKIIUH YK-1 Y4
73 |HccnenoBath GYHKIHIO HA SKCTPEMYM OIIK-6 y2
74 |HaiiTn yacTHBIE IPOU3BOAHBIE IEPBOTO MOPsIKa PYHKIMH IBYX MEePEeMEHHBIX OIIK-1 4!
75 |Hatitn yacTHBIE TPOU3BOIHEIC BTOPOTO MOPSAKa QYHKINH ABYX HEPEMEHHBIX OIIK-6 y2
76 |[MccrnenoBath (GyHKIHMIO JBYX MEPEMEHHBIX HA DKCTPEMYM YK-1 H3
77 |WccnenoBaTth QyHKINIO IBYX IEpEMEHHBIX Ha AKCTPEMYM B 3aJJaHHOI 00J1acTH OIIK-6 32
78 |[CocraButh ypaBHeHue napadosisi YK-1 33
79 |CocTaBuTh ypaBHEHHE THTICPOOITBI YK-1 33
80 [CocraButh ypaBHeHue dmuiHnca OIIK-6 Hl
81 |CocTaBUTh ypaBHEHHE OKPYKHOCTH OI1K-1 Vi
82 |Hanmcate ypaBHEHHE OKPYKHOCTH B 00IIIEM BHJIE OIIK-6 32
83 |HammcaTh ypaBHEHUE DJUIHTICA B OOIIEM BHJIC YK-1 v4
84 |Hanmcats ypaBHeHue napa0oJbl B 001IEM BHIC OIIK-1 Hl1
85 |HammcaTh ypaBHEHHE THIIEPOOIIBI B OOIIIEM BHIC OI1K-1 31
86 |BBIsICHUTH CXOAMMOCTB psifia C MOMOIIBIO PH3HAKA CPABHECHUSI OIIK-6 H1
87 |BeIsicCHUTE cXOANMOCTS psijia ¢ TOMOIIBI0 MpH3Haka Ko OIIK-1 H1
88 |BbIICHUTH CXOIMMOCTH psizia ¢ TOMOIIBIO pu3Haka Jlanambepa VK-1 H3
89 |IlepeuncnuTh CBOMCTBA HEOTIPEICIICHHOTO HHTETpaia OIIK-6 Y2
90 [ITepeuncnuTh CBOWCTBA ONPEICICHHOTO HHTETpaja OIIK-1 VY1
91 |IlepeuncnuTh CBOWMCTBA TBOWHOTO HHTETpaIa OI1K-1 H1




5.3. MaTepuaJbl 1Jis1 OLEHKH J0CTHKEHHS KOMIIeTeHIHii
5.3.7. Bonipocsl Jist yCTHOT'O Onipoca

Ne Conep:xanue Kowne- "z
TCHIMS
1 |Onpenenurenu 2-1o, 3-ro, n-ro NOPsiAKa ¥ UX CBOMCTBA. OIIK-1 v1
Pemenue cucteM NMHEHHBIX anreOpandecKiX ypaBHEHUH C IIOMOILBIO 00OpaTHOW MaTpuIbl 1 OpMYIT OITK-6 H1
2 |Kpamepa.
IMonsTre BexTopa. JInHeinble oneparyy Hag BekTopamu. [Ipoekius BekTopa Ha och. PaznoxeHue BeKTopa 1o VE-1 va
3 |opTOHOPMHPOBaHHOMY 6a3MCy Ha IUIOCKOCTH U B IIPOCTPAHCTBE.
4 |BexkTopHOE MPOU3BEICHNE BEKTOPOB, CBONWCTBA, IPUIIOKCHHSI. OI1K-1 H1
5 |JIureitHoe mpocTpaHcTBO. EBKIMIOBO MpOCTpaHCTBRO. OIIK-1 31
6 |OcHoBHBIC 33]a4N AHATUTHIECKON T€OMETPHH Ha TIOCKOCTH. OIIK-6 32
7 |B3anmHOe pacroyioskeHHe IBYX MPSIMBIX Ha TIIOCKOCTH. YK-1 33
[TapameTrpuyeckue 1 KAHOHUYECKUE YPaBHEHHS NIPSIMOi B IPOCTpaHCTBe. B3auMHOE pacnonoxkeHue NpsiMbIX U OITK-6 H1
8 |mrockocteii B IpOCTpaHCTBE.
9 |[ToBepxXHOCTH BTOPOro MOPSAKA. OIlK-1 V1
10 [ITonsitne Gynkumu oxHoi HepeMeHHONH. OCHOBHBIE dJIeMEHTapHbIe QyHKIHH. OIIK-6 H1
11 |BeckoneuHo Maible ¥ OECKOHEYHO 00JbIHe QDYHKIIMHM U UX CBOWCTBA. YK-1 Y4
12 [PaznuuHble onpe/eneHusi HeNpepbIBHOCTH (DYHKIMHU B TOUKE. OIIK-1 H1
OrnpeneneHre Ipor3BOIHOM, ee reoMeTpuiecKuid U Gusndeckuid cMbici. CBs3b auddepeHInpyeMocTy 1 OIK-1 31
13 [nenpepbiBHOCTH BYHKIMH.
14 |TIpon3BomHas CI0XKHOM U 0OpaTHOM QYHKITHIA. OIIK-6 32
15 |Ionstne quddepermana. OIIK-1 H1
16 [OcHoBHbIe TeOpeMbl AnbGepEeHINATEHOTO HCUHCACHNU. YK-1 Y4
17 |MccnenoBanue rpaduka GYHKINH Ha BBITYKIOCTb, BOTHYTOCTh, TOUKH Iepernoa. OIIK-6 y2
18 |O0mas cxema uccienoBanus HYHKIHUH C S0 TOCTPOCHUs ee rpaduka. OIIK-1 y1
19 [ITonsiTue mepBOOOpa3HON 1 HEONIPEACICHHOTO HHTErpalia ¥ ero CBONCTBA. OIIK-6 y2
20 OCHOBHBIE METO/IBI HHTETPHPOBAHHUS: METOJT pPa3JIOKEHH, 3aMeHa TIEPEMEHHO, HHTETPHPOBAHUE 10 YACTAM. YK-1 H3
21 |OnpeneneHHbIi HHTETpaN 1 ero OCHOBHBIE cBoiicTBa. Dopmyna HeroToHa-JIeiiOHMIIA. OIIK-6 32
22 |IIpusiokeHus ONPEACICHHOT0 HHTErpaia. YK-1 33
23 |TIpubnrmkeHHbIC BRIYMUCICHUSI ONTPEACICHHBIX HHTETPAJIOB. YK-1 33
[NonsTne GyHKINH HECKOJIBKHUX TIEPEMEHHBIX, e¢ 001acTH oNpeesIeHNs, INHIH YpOBHS, Tpaduka, mpeena, OITK-6 H1
24 |HenpephIBHOCTH.
25 |ITosiHoe mpupaieHne U noiHblH audbepeHnnai, MpUMeHEeHHE B MPUOJIMKECHHBIX BHIYHUCICHHSIX. OIIK-1 v1
26 |Mccnenosanue GYHKIUH ABYX HE3aBUCHMBIX IIEPEMECHHBIX HA IKCTPEMYM. OIIK-6 32
Anrebpandeckast (popMa KOMIDIEKCHOTO YHCIIa, €T0 H300paKeHHe Ha KOMIIICKCHOH TTOCKOCTH.
TpuroHoMerpudeckast ¥ mokaszaTenbHas ()OpMbI KOMIIIEKCHOTO yncia. JeficTBHS HaJ KOMILIEKCHBIMH VK-1 v4
27 |uuciaamu.
OCHOBHBIE TTOHATHS 0 JU(D(EepeHITNATEHBIX YpaBHEHHI ITepBOTo rmopsiika. 3agaga Kormm, ycmosus OIK-1 i
28 |cyuiecTBOBaHUsI M €JMHCTBEHHOCTH €€ PEIICHHs], FTeOMETPUUECKUH CMBICIL.
OCHOBHBIE TTOHATHS 0 JU((PEPeHITNATEHBIX YPaBHEHHAX BTOPOTo ropsizka. JnddepeHnnansabie ypaBHSHHS OIK-1 31
29 |Broporo mopsiaka, AOMyCKAOIIHNE MOHIKCHUE MOPSIIKA.
Jluneiinple oHOpPOIHEIE U(depeHInaTBHEIEC YPaBHEHHS ¢ TIOCTOSHHBIMU KodddummenTamMu. OTBICKaHUE
30 |yo.0. B cayuae pa3nuUHBIX CUTYAIHH Il KOPHEH XapaKTepUCTHIECKOTO YPAaBHEHHUSI. OIIK-6 H1
31 |Yucnennoe nnrerpupoBanne muddepeHIIaTbHBIX YpaBHCHUH. OIIK-1 H1
Omnpenenenne ABOMHOTO HHTETpaa u ero cBoiicTBa. CiocoObl BEIMHUCIICHHUS JBOHHBIX HHTETPANIOB.
32 |IIpunoxeHus ABOMHBIX HHTETPAJIOB. YK-1 H3
33 |TloHsATHE KPHBOIHHEHHBIX HHTETPAJIOB. OIIK-6 V2
34 |BekTopHOoe 1ojie €ro XapakTepUCTHKU: IOTOK U TUBEPTE€HIMS, LUPKYISLMS U POTOP. OIIK-1 V1
JlocTaTouHble TPU3HAKU CXOJUMOCTH 3HAKOIIOJIOKHUTEIBHBIX PAIOB: IPU3HAKYA CPABHEHHUS, IPU3HAK
35 |HManambepa, npuzHak Kommn. OI1K-1 H1
36 |TlonsTHE PyHKIMOHAIBPHOTO M CTEHEHHOTO psiga. Teopema Abes. OIIK-6 HI
Tpuronomerpuueckuii psn. Kosdpumuentst dypre. JlocTaTouHble YCI0BUS PAa3I0XKEHHs IEPHOITIECKOH
37 |pynkmmn B pag Dypse. Paznoxxerne B psag Pypbe neprogundeckux GpyHKIMI ¢ IPOU3BOIGHBIM HEPHOJOM. YK-1 Y4




5.3.8. 3aganus 1J1s1 npoBepku (POPMHUPOBAHUS HABBIKOB

Ne Conepxanue Kowme- nna
TEHIHS
1 |BeuucanTh npou3BoHY0 y=3*x"3-5*x"2+31 OI1K-1 Y1
2 |Beraucnuts npon3BOAHYIO y=sin(2x-4) OIIK-6 H1
3 |HaiiTi HeonpeaeaHHbIH HHTETpai OT QYHKIMH 7*X"3-x"2+2 OIIK-6 Y2
4 |Haiiti HeonpeaeHHBII HHTETpa) OT QYHKINH cos(2x+1) OIIK-1 VY1
5 |Haiitu o6iiee perne nuddepeHnnaisHoro ypapaenus y'=(x+1)/y OI1K-1 H1
6 |Haiitu obmee peane muddepeHnnansHoro ypaBHeHus y'=3*cos(y/x)+1 OIIK-6 H1
7 |Haiitu obuiee penne quddepennpansHoro ypasaeHus y'-8y'+16y=0 OI1K-1 31
8 |Haiitu nmmny croponsl AB, ecin A (-4; 5), B(5;2),C (3;-4) OIIK-6 y2
9 |CocraButs ypaBHenus cropon AB u AC, eciiu A (-4; 5), B(5;2),C(3;-4) OI1K-6 H1

5.3.9. Bonipocsl Ajisl KOHTPOJIbHOM (pacuyeTHO-TpaduUecKoii) padoThl

He npexycmorpeno




5.4. CucreMa olleHUBaHHUS JOCTHKEHUS KOMIIETECHIIM I
5.4.1. OneHka 10CTH:KEHUS KOMIIETEHIN B X0/1e IPOMEKYTOYHOI aTTecTAluN

I/IHI[I/IKaTOPI:I JIOTHUKEHUST KOMIIETEHIIUH

HOMepa BOITPOCOB U 3a1a4

Kon

Copnepxanue

BOIIPOCHI K
9K3aMEHY

3a1a4u K
9K3aMEHY

BOTIPOCHI K

3a4eTy

YK-1 Cniocoben OCYHIECTBJIATH ITOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIM3 U CUHTE3 I/IHq)OpMaL[I/II/I, NPpUMEHATH CHUCTEMHBIN MOJIXOJT AJIs peLICHUA

IIOCTAaBJICHHBIX 3a1a4

33 MaTeMaTHYeCKHe OCHOBBI HHQOPMATHKU 1,4,19 1 3,18
peliaTs cTaHgapTHhIE IpodecCHOHANbHbIE 3a1aul C IPUMEHEHUEM MaTeMaTUUECKUX 8 13 5 7 12

Y4  [meromos ' '

H3  |ucmons3oBaHHS METOJOB MAaTEMATHKH B IPO(ECCHOHAIBHON AeSITeIHHOCTH 17 10 16
OIIK-1 CnocoGeH NpUMEHATh €CTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE 3HAHUS, METO/Ibl MATEMaTH4ECKOTO aHaIu3a U

MOJEIIPOBAHHS, TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOTO HCCIIEIOBAHMS B IPO(ECCHOHAIBHO AeSTeIBHOCTH

31 OCHOBBI MaTEMaTUKH 2,10 7 1,9
pemaTs cTaHgapTHEIE IPo(decCHOHANBHEIE 3a/1aull C IPUMEHEHHEM eCTECTBEHHO- 6.15 312 5 14

Y1  |nay4HBIX 3HAHHH ' ' '
TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOIO UCCIIENOBAHUSA 00BEKTOB NPOdeCcCHOHANbHOM 9. 12 6.9 8 11

H1l  |mestenbHOCTH ' ' '

OIIK-6 CriocobeH aHalM3upoBaTh U pa3padaTbBaTh OPraHU3AOHHO-TEXHIUECKHE i SKOHOMUYECKHUE MIPOIIECCH C IPUMEHEHHEM

METOA0OB CUCTCMHOTO aHAJIM3a U MAaTEMAaTUYCCKOTO MOACIMPOBAHU

32 OCHOBBI MaTEMaTHUECKOTO ¥ MMHTAIIMOHHOTO MOJEITMPOBAHMSI 3,7,18 4 2,10, 17
V2 AHAJIU3UPOBATH YKOHOMUYECKHE IIPOLIECCHI C IPUMEHEHUEM MAaTEMaTUYECKUX METO0B 14,16 11 13,15

MIPUMEHEHUS] METOJ0B MaTEMAaTHUECKOTO MOACIMPOBaHHS B MPOGECCHOHAIBLHON 5 11 58 46
H1 JeATeNIbHOCTH ' ' '




5.4. CucreMa olleHHUBAHMSA JOCTHKEHUS KOMIIETEHIINIi
5.4.2. OneHka 10CTHKeHUs] KOMIIETEHIMII B X0/1¢ TeKYIero KOHTPOJIs

WHAMKATOPBI TOTH)KEHHS KOMITETCHIIU I

HOMCpa BOIIPOCOB U 3aa4

Kon

ConepxaHue

BOTIPOCHI
TECTOB

BOIPOCHI
YCTHOTO
ompoca

3aa4uu IS
MIPOBEPKU
HaBBIKOB

YK-1 Crioco0eH oCyIIecTBIATh MOUCK, KPUTHIESCKUH aHANN3 ¥ CHHTE3 MH(POPMAIIUH, TPHMEHATh CHCTEMHBII IOAXOM IS

PEHICHHUSA ITOCTABJICHHBIX 3a1a4

1,13, 16,
31, 44, 45,
33 |MaremaTHyeckre OCHOBBI HH(POPMATHKH 5. 63, 78, 7,22, 23
79
5, 20, 25,
y4 |PewaTh CTaHRApTHBIC po¢ecCHOHANBHBIC 33/1a4H C IPUMEHEHUEM 33, 38, 49, | 3,11, 16,
MaTeMaTHYECKUX METO/I0B 59, 67, 72, 27, 37
83
HCIIOJIb30BaHMs METOIOB MATEMATHKHA B MPOGECCHOHATBHOM 10, 29, 42,
H3 20, 32
ESATENBHOCTH 76, 88

OIIK-1 CniocoGeH npuMeHSTh €CTECTBEHHOHAYYHBIC U OOIICMHKEHEPHBIC 3HAHUS, METOJIbl MATEMATHYECKOTO aHAIN3A U
MOJICJTUPOBAHHUS, TCOPETUIECKOTO U IKCIIEPUMEHTATLHOTO MCCIISIOBaHNS B TIPO(ECCHOHATLHOM eSITeTbHOCTH

7,14, 22,
31 |O0CHOBBLI MAaTEMATHKHA 35,51,53, | 5,13,29 7
61, 69, 85
3,12, 18,
V1 pemaTh CTaHAapTHHIC PO(ECCHOHATHHBIC 33]]a4l ¢ IPUMEHEHIEM 27,40,47, | 1,918, 14
€CTEeCTBEHHO-HAYYHBIX 3HAHUN 57, 65, 74, 25,34 '
81, 90
6,9, 21, 24,
H1 TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIeJOBaHMUS 00BEKTOB 34,37,50, | 4,12, 15, 5
PO eCCHOHANEHON IEATSITLHOCTH 60, 68, 71, | 28, 31, 35
84, 87,91

OIIK-6 CriocoOeH aHaIM3UPOBaTh U pa3pabaThiBaTh OPraHU3aIMOHHO-TEXHUIECKHE H IKOHOMUYECKHUE MPOIIECCHI C
MPUMEHEHHUEM METOJIOB CHCTEMHOT0 aHaIN3a ¥ MAaTEMaTHYECKOTO MOACTHPOBAHUS

4,15, 19,
32 |OCHOBBI MATEMATHIECKOTO M KMHTAIHOHHOTO MOJIETHPOBAHUS 30, 36,43, | 6,14, 21,
48, 54, 62, 26
70, 77, 82
11, 26, 28,
yy |AHATH3HPOBATH SKOHOMHECKHE MPOLECCH C MPHMEHEHHEM 39, 41,73 | 17,19 33 38
MaTeMaTHYECKUX METOIOB
75, 89
2,8, 17,23,
H1 MPUMEHEHUS] METOJOB MaTEMAaTHIECKOTO MOJICITHPOBAHUS B 32,46,52, | 2,8, 10, 2 6.9
npodeccHoHaNBHOM ACITENbHOCTH 56, 58, 64, | 24, 30, 36 Y

66, 80, 86




6. YueOHO-MeTOANYECKOE 00ecIeueHre JUCIUIIINHBI

6.1. Pexomennyemas aureparypa

Bubnmorpadudeckoe onmcanne

By uznanns

[unayes B.C. Bricias Matematika [31eKTpoHHBIN pecypc]: Yueonuk: [IpodeccruonansHoe oopazoBanue /

1 |B. C. lllunayes. - Mocka: OOO "Hayuno-usnarensckuii neatp MHOPA-M", 2018. - 479 c. VYuebnoe
<URL:http://new.znanium.com/go.php?id=945790>.
Janunos FO.M. Maremartuka [31eKTpoHHBIH pecypc]: YuebHoe nmocodue: BO - bakanaspuat / FO. M.

2 |HManunos, JI. H. XKypb6enxo. - Mocksa: OOO "Hayuno-m3garensckuii neatp MHOPA-M", 2019. - 496 c. VYuebHoe
<URL:http://new.znanium.com/go.php?id=989799>

3 Hertsipea O.M. MatemaTika B ipuMepax ¥ 3ajadax [3JIeKTpoHHbIH pecypc]: YueOHoe nocobue: BO - Vaebioe
Bakanaspuar / O. M. Jlertsipesa, JI. H. XXyp6enko. - Mocksa: OOO "HayuHo-uznarensckuii nentp MHOPA -
M", 2019. - 372 c. <URL:http://new.znanium.com/go.php?id=989802>.
MaremaTnka. OCHOBHBIE IPHEMBI PETIICHUS] OOBIKHOBEHHBIX (D HepeHIMPOBAHHBIX YpaBHEHIH
[DnexTpoHHBIH pecypc]: METOAMYECKUE YKa3aHUs ISl CAMOCTOSATENBHOM paboThl 00y4aroMXCs 10

4 |HeTPaBICHHIO IOATOTOBKI: [puknagxas mHGOPMATHKA TPOQGHITE TTIOATOTOBKH: MH(POpPMAIIHOHHEBIE CHCTEMBI Meromieckoe
u TexHosioruu B MeHekMeHTe ATTK / BopoHekckuii rocyiapcTBeHHbIN arpapHblil yausepcuret / B.I1.
[Mankuii, A.E. TTonos, I1.B. Mockanes. - Boponex: BI'AY, 2019.
<URL:http://catalog.vsau.ru/elib/metod/m152669.pdf
Vne3sko A.B. ITopsnok orieHUBaHHS Pe3yNbTaTOB JOCTIDKCHHUS KOMIIETCHIINHA: METOANIECKIE MaTePHAIbI

5 |m1a ocHOBHOM 00pa3oBaTeabHOM mporpaMmel 1o HampasiaeHuto: 09.03.03 Ilpuknaanas nHpopMaTHKa, Meronnyeckoe
npodms: MHpopManmoHHbIe cucTeMsl 1 TexHosorun B MeHekMeHTe AIIK / A.B. Vinessko, C.A. Kynes,
A.A. Toncteix. — Boponex: BITAY, 2019. — 24 c.
Vnes3pko A. B. Tlopsimox ¢hopMupoBaHHs KOMIIETSHIIHI: METOIMYECKIE MaTEPHAIIBI JUIT OCHOBHOM

6 |oOpa3oBaTenbHOMN MporpaMmel 6akanaspuara o HampasineHuto: 09.03.03 [MpuknaaHas nHbOpMaTHKA, Metoandeckoe
npodms: MHpopManmoHHsIe cucTeMsl 1 TexHosorun B MeHekMeHTe AIIK / A.B. Viessko, C.A. Kynes,
A.A. Toncteix. — Boponex: BTAY, 2019. -39 ¢

7 |MaremaTtuka 1 MaTeMaTHYECKOE MOJICTHPOBAHIE [Tepnognueckoe

6.2. Pecypcnl cetu UnTepHer
6.2.1. DnexkTpoHHBIE OMOIHOTEYHBIE CHCTEMBbI

Ha3sanue

Jlanp

ZNANIUM.COM

IOPAUT

IPRbooks

E-library

2 [ EN S DS =Y =

OnexrponHas 6ubmmoteka BIAY




6.2.2. IIpodeccnonaibHble 6a3bl JAHHBIX U MH(POPMALMOHHbIE CUCTEMbI

HazBanue

Pasmenienue

CrpaBouHas npaBoBasi cucteMa ['apanar

http://www.consultant.ru/

CnpaBoyvHas npaBoBas cicrteMa KoncyneranT [lmoc

http://ivo.garant.ru

6.2.3. CaiiTbl 1 HHPOPMALMOHHBIE IOPTAJIbI

Ha3zBanue

Pasmenienue

MaremaTtuka B BBICIIEM o6pa3013a1-mn

» http://www.unn.ru/math/index.html

BectHrk BopoHEKCKOT0 TOCyJapCTBEHHOTO arpapHOTO YHHBEPCHTETa

http://www.vsau.ru/Bectaux_BI'AY

CucremMa KOMIBIOTEPHOH anredpsl Maxima

http://maxima.sourceforge.net/ru/

wxMaxima is a GUI for the CAS Maxima

http://wxmaxima.sourceforge.net/

KowmnerorepHast MatemaTrka ¢ Maxima

https://www.altlinux.org/images/0/0b/MaximaBook.pdf




7. MaTepHuaJIbHO-TEXHUYECKOE H IPOrpaMMHoOe o0ecniedeHHe U CHHIIIHHBI

7.1. Ilomemienust Uisl BeleHNs1 00pa30BaTeJIbHOIO Npouecca H 000py10BaHHe

HanmeHoBaHWEe TIOMEIIEHWH [UIi TIPOBEJCHUS BCEX BHIOB
y4eOHOM JesATeIbHOCTH, IIPETYCMOTPEHHOH Y4EOHBIM IIAHOM, B

Anpec (MeCTOIIONIOKEHNE ) TOMEIICHHH IS TPOBEICHUS
BCEX BUIOB y4eOHOHN MEeATEIBHOCTH, MPEIyCMOTPEHHOM

No |TOM HCIE MOMEMEHHA A CaMOCTOSITETIbHOM  paboThl, c|yueOHBIM TUTAHOM (B ciry4ae peanu3anuu
~ |yxazaHmeM mepe4Hs OCHOBHOTO O0OpYyHOBaHUs, Yy4eOHO-|oOpa3oBaTeNbHOW MpOrpaMMbl B CETeBO  (opme
HATJSIMHBIX ~ MOCOOMH HW  HCHOJNB3YeMOTO  MPOTPaMMHOTO|JOMOTHUTENHEHO YKa3bIBACTCS HarMEHOBaHHE
obecrieueHus OpraHM3alMy, C KOTOPOH 3aKJIFOUYCH I0TOBOP)
VYueOHast aymuTOpHs IS IPOBEICHUS 3aHATHI JIEKIHOHHOTO
TUTIA: KOMIUIEKT y9eOHOH MeOemH, IEMOHCTPAIIMOHHOE
i g8 pall 394087, BopoHnexckas 00sacth, . BopoHex, yi.
1 |obGopymoBanue, yaeOHO-HATIISIHBIE TOCOOUS B BUIE
. . Tumupszesa, 1.13
Ipe3eHTanuii, mporpamMMmHoe obecrrieuerne: MS Windows, MS
Office
YdeOHast aynmuTopus I POBEICHHS JTA00PATOPHBIX U
5 |mPaKTHYECKHX 3aHATUH, TEKYILETO KOHTPOJIS ¥ poMexyTouHor [394087, Boponexkckas o0i1acTh, r. BopoHex, yiI.
aTTECTAIlUK: KOMIUICKT yIeOHOH MeOemH, IEMOHCTPAIIHOHHOE Tumupsizesa, .13
000pyoBaHue, yueOHO-HATIISIHbIE TTOCOOUS
Y4eOHast ayauTopus AJisl IPOBEACHUS JIA0OPATOPHBIX U
MPAKTUIECKUX 3aHITUH, HHIUBUIYATLHBIX U TPYIIOBBIX
KOHCYJIbTALIMK: KOMIUIEKT Y4€OHOW MeOEH, KOMBTIOTEPHI C
3 |BOSMOXHOCTHIO NOMKIIOYECHNA K "UnTepHer" u obecnieuenneM 394087, Boponexckas obnacts, r. Boponex, yi.
noctyna B OMOC; nporpamMHoe obecnieuenue: MS Windows, |Mwuuypuna, 1.1
MS Office , DrWeb ES, 7-Zip, MediaPlayer Classic, Google
Chrome / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, Mathcad
[Momerenue 1711 XpaHSHUS B IPOPHIAKTHIIESCKOTO
obcimykuBaHus yueOHOTro 000pYyAOBaHUs: MEOEIb ISl XpPaHEHUsI
4 luo 6cy;K HBaHHZq e6HOM © 613(3,;[ OB AR XP 394087, Boponexckast 001acTh, T. BopoHex, yiI.
YK i Py ’ Muuypuna, 1.1, a.: 117, 118
CHELHATU3UPOBAHHOE 000PYIOBaHUE ISl PEMOHTA
KOMIIBIOTEPOB
[omerenue a1 caMOCTOATENEHON paOOThI: KOMIUIEKT yueOHOH
MeOeH, KOMBTIOTEPHI C BO3MOXKHOCTBIO TTOIKITFOUCHUS K
e ’ o o6ecpe CHIEM TOCTVII SI/II([)C orpa e 394087, Boponexckas 001acTb, T. Boponex, yi1.
HTepHeT" U MCYCHHUEM JIOCTYTIA B ; IPOTPaMMH
5 p AOCTyT porp Muuypura, 1.1, a.: 113, 115, 116, 119, 120, 122, 122a,

obecnieuenne: MS Windows, MS Office , DrWeb ES, 7-Zip,
MediaPlayer Classic, Google Chrome / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, AST Test, Mathcad

126,219 (c 16.00 10 20.00)




7. MaTepl/IaﬂbHO-TeXHI/I‘IeCKOE U IIporpaMmmMHoOe o0ecrieueHne JUCHUILIHHBI

7.2. IlporpaMMHOe o0ecrieueHue

Ne Haspanue Pa3memnieHue
1 |Oneparmonnsie cucremsl MS Windows / Linux 1K B nokanpHOM cetn BTAY
1 |Oneparmonnsie cucremsl MS Windows / Linux I1K B nokanpHOM cetn BTAY
3 [[Iporpammsl mis npocMotpa daitnos Adobe Reader / DjVu Reader 1K B nokanbHo#t cetrt BT AY
4 [Bpayzepsr Google Chrom / Mozilla Firefox / Internet Explorer I1K B noxanbHoOil cet BITAY
5 |AuTuBupycHas nporpamma DrWeb ES I1K B noxanbHoOil cett BITAY
6 [[Iporpamma-apxuBarop 7-Zip I1K B nokanpHOM cetn BTAY
7 |MynstrMmenua npourpeisatens MediaPlayer Classic I1K B noxanbHoil cet BITAY
8 [[Tnardopma onnaitH-00yueHus elearning server I1K B nokanpHOM cetn BTAY
9 [Cucrema komnproteproro tectupoBanust AST Test I1K B nokanpHOM cetn BTAY
10 |TIIIIT mist penreHust 3aja4 TEXHUIECKUX Beraucienuit Matlab 6.1/Scilab I1K B nokanpHOM cetn BTAY
11 [Cucrema kommnsrorepHoi anreOpsl Mathcad I1K B nokanpHOM cetn BTAY




8. MesxaucuuninHapHble CBSA3H

B3aumocBs3aHHbIE TUCHUIINHBL .
Kadgenpa, Ha KoTOpOIt mpernomaeTcst Ilonnuce 3aBenyroLEro
JUCLUILUINHA Kadenpoit
Kon Hazpanue Geap
”
51.0.09 Teopust BeposTHOCTEH U MaTeMaTHyeCKasi [ DKOHOMHYECKOTO aHAIIN3a, CTATUCTUKH U ; / .
e CTaTHUCTHUKA MPUKIaIHON MaTeMaTHKA (,/// —
51.0.10 HccnenoBanue onepanuii 1 METOIbI OKOHOMHUECKOTO aHaNIN3a, CTATUCTUKH U i )
e ONTUMM3ALUI MIPUKIIAHON MaTEMaTUKU =%

IIpuaoxenue 1

JUCT NEPUOJUYECKHUX ITIPOBEPOK PABOYEN ITPOT'PAMMBI

JlomKHOCTHOE JTHTIO,
MIPOBOIMBIIEE IIPOBEPKY:
®.1.0., 10KHOCTE

Jara

TIPOrpamMMBbI

IToTpe6GHOCTH B KOPPEKTUPOBKE C YKa3aHUEM
COOTBETCTBYIOIIHX Pa3/enoB padoue

Hudopmanus o
BHECCHHBIX M3MEHEHHSIX

3aB. kadeapoit /7

[Iporokon Nell ot 08.06.2021 r.

2022 yuebnblii rox it Habopa 2018 r.

Pabouvas nporpamma axkryanusuposana Ha 20214




		2022-01-27T17:00:45+0300
	ФГБОУ ВО ВОРОНЕЖСКИЙ ГАУ




