MunucTepeTso celibekoro xozsitcrsa Pocenitckoii emepaumn

denepannHoe rocyaperseHnoe HromxeTHOC 0DpazoBaTEILHOE YUPeAKICHHE
BbicHiero obpasosanus

«BOPOHEXKCKHH NrOCYJAAPCTBEHHBIIA ATPAPHBIH YHUBEPCHTET
HUMEHH HMIIEPATOPA TIETPA I»

V-
/- <Y TBEPIKIIAION
JlexaH FKOHOMIUECKOE0 (paKyIbTeTa
Yeprbix Al o5
Ll 6 1HofR/ 2026 T.

#

PABOYAS ITPOT'PAMMA 110 IUCHUIIVIMHE
b1.0.10 MaremaTuka

Hanpasnenue: 09.03.03 IIpuknagnas napopMaTuka
[Tpoduns: MHdopMalMOHHBIE CUCTEMBI B TEXHOJOTHH B MeHeKMeHTe ATTK

KBanudukanms BeIyCKHUKA: OaKaIaBp
@akynbTeT DKOHOMUYECKUI

Kadenpa MaremaTuku u pusuku

Pa3zpabotumk paboueit mporpaMMsl: EBcrokoBa Banentuna IlerpoBHa /G%J)
J1OJKHOCTS: JIOLIEHT

VYyeHas cTeneHb: KaHJUIaT TEXHUYECKUX HAYK
VY4eHoe 3BaHue:

Boponex-2026

\.

~'~  [OKYMEHT NOAMUCAH

Ceptudukat: 43B4D60CA72CC6C206C103A125BD8BBO
Bnapeneu: BopoHvHa AHHa AnekcaHapoBHa
Hencteutenen: ¢ 01.10.2025 po 25.12.2026

~N

AR .
4 SJIEKTPOHHOM NOANMNCbIO




Pabouass mporpamma pa3pabotaHa B cOOTBeTCTBUH ¢ DenepajbHbBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHMS 110 HAMPABICHUIO ITOATOTOBKH
09.03.03 Ilpuknagnas wuHpopMaTHka (YypoBeHb OakanmaBpuarta) (YTBEPXKICH MPUKA30M
MunucrepcTBa oopazoBanus U Hayku P® ot 19 centsaops 2017 Ne 922).

PaGouas mporpamMmMa yTBepkeHa Ha 3aceqaHuH Kadeapbl MATEMAaTUKH U (QU3UKHA (ITPOTOKOI
Ne 9 o1 18.05.2026 1.)

3aBeayronmii Kaeapoii: % M— JLA. lllnmkuaa

PaGouas mporpamMma pekOMeHJ0BaHa K MCIOJIB30BaHUIO B y4eOHOM MpOIecCe Ha 3acelaHUuu
METOAMYECKON KOMUCCUHU IKOHOMHYECKOTO (akynbrera (mpotokoia Ne 09 ot 26.05.2026 1.)

[Ipencenarens METONMYECKON KOMUCCUU: ) JI.B. bpsiHuesa

PenieH3enT: pykoBoUTENb IPYMIBI IO BHEAPEHUIO HHPOPMAIIMOHHBIX TexHonorui OO0
«MHKOHCAIJIT», x.3.1. M. O. Jlenenaux



Conep:xanue padoyeil nporpaMmbl

1. OOmras XxapakTepUCTUKA TUCIIUTUTHHBI
1.1. Llenb MUCIUILTMHBI
1.2. 3amaum IUCUMITIIAHEL
1.3. IlpenMeT OUCITUTUTHHEI
1.4. Mecto B 00pa30oBaTeNbHON IPOrpaMMe
1.5. CBs13b ¢ ApyruMHU JUCUUILUIMHAMHA
1.6. OcobeHHOCTH peanu3anry TUCHUTUIMHBI T UHBAJIHUIOB U JIUI C OTPaHHYEHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbS
2. Ilnanupyemblie pe3ysbTaThl U3YYE€HUSI TUCLIUILTAHBI
3. O0BeM TUCHMIUIMHBI U BUBI Y4eOHOH paboThl
3.1. Ounas popma oOyueHHs
3.2. 3aouHas Gopma 00y4eHUs
4. CopeprkaHue JUCHUTUIMHBI
4.1. ConmeprxaHue TUCIUILTAHBI B pa3pese pa3aesioB U MOpa3/ieioB
4.2. PactipeneneHre KOHTAKTHOW M CAMOCTOSTENLHOM paboThI IO TIoIpa3aenamMm
4.3.IlepedyeHs TeM 1 yaeOHO-METOAMIECKOTO OOSCTICUSHHS IJIST CAMOCTOSATEILHON paboThHI
00yJaroTIHIXCS
5. @OoHJ OLIEHOYHBIX CPEICTB
5.1. Dranbl GopMUPOBaHUS KOMITETSHIUHA
5.2. IlIkael ¥ KPUTEPUH OLICHUBAHWSI TOCTHXKCHISI KOMIICTCHITHIA
5.2.1. IlIkanbl akageMHYECKUX OLIEHOK OCBOCHMS TUCIUITIMHEI
5.2.2. Kpurepuu OLIEHKH TOCTHXKEHUSI KOMIIETCHLIMM B X0/1€ OCBOCHUS IUCLUILIIUHBI
5.3. Matepuansl yIsl OLIEHKH JTOCTHKEHUS KOMITETCHITUIA
5.3.1. Bompocs! Kk 3K3aMeHy
5.3.2. 3agaHus K S5K3aMEHy
5.3.3. Bompocs! k 3auety
5.3.4. 3aganus K 3a4eTy
5.3.5. TeMbI KypcoBOTO TIpoeKTa (PaboThI) M BOTPOCHI K 3aIITUTE
5.3.4.1. Tembl KypcoBOTO NpoeKTa (padoThI)
5.3.4.2. Bonpocsl K 3aniuTe KypcoBOTO MPOeKTa (padoTh)
5.3.6. Bompocsr TecTOB
5.3.7. Bompocsl i yCTHOTO Ompoca
5.3.8. 3aganus 1 IpoBEpKU POPMHUPOBAHUS YMEHHUI U HABBIKOB
5.4. Cucrema OlLleHUBAHUS JOCTHKEHUSI KOMIIETEHIIUHA
5.4.1. OueHkKa JOCTHXEHNS KOMIIETEHITHI B X0O/I€ IIOMEXXYTOYHON aTTeCTaIlin
5.4.2. OueHka TOCTIXKEHHSI KOMIIETCHIIMHA B X0J1¢ TEKYIIIETO KOHTPOJIS
6. Y4eOHO-MeTOIu4ecKoe U HHPOPMAITHOHHOE 00ECIICYCHHE TUCITUTUTAHBI
6.1. Pexomennyemas nutepatypa
6.2. Pecypcel cetn HTepHET
6.2.1. DnekTpoHHBIC OMOIHOTEUHBIE CHCTEMBI
6.2.2. TlpodeccronanpHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CUCTEMBI
6.2.3. Caiitbl 1 MHQOPMALIMOHHBIE IOPTAJIBI
7. MatepuaibHO-TEeXHHYECKOE U MMPOTrPAMMHOE 00ECTIICUeHUE TUCIIUTUTHHBI
7.1. Ilomemenus 1y BeieHUs: 00pa30BaTEIBHOTO Mpollecca U 000pyI0BaHNE
7.2. lIporpamMMHOe oOecrieueHme
7.2.1. IlporpammHOe obOecrieueHue 00IIero Ha3HaYeHUs
7.2.2. Cnenuanu3upoBaHHOE IMPOTPAMMHOE 00CCIICUCHHE
8. MexXAMCIUIUIMHAPHBIE CBS3U



1. O0masi xapakTepucTUKA AUCHUTLITHHBI

1.1. leab AMCHUILIUHBI:

(dhopmupoBaHre y 00YUAIOIIUXCS YCTOMUMBBIX 3HAHUI M HABBIKOB 110 HEKOTOPBIM pasjiejiaM BBICIICH MaTEMaTHKH,
HEOOXOMMBIM IS PEIICHUS 3a/1a4 MPOPECCHOHATLHOM JACSITeITLHOCTH;

(dhopMUpOBaHNE CHCTEMHOTO MBIIUICHHUS IyTEM JICTAIBHOTO aHaJIK3a IMOAX0I0B K MATeMaTHIECKOMY MOJICITUPOBAHUIO
CPaBHUTEIBHOTO aHaJIN3a KOHKPETHBIX 33/1ay;

BOCITUTaHUE Y 00YyYarONIXCs HABBIKOB JIOTHYECKOTO MBINIICHUS B (POPMaIbHOTO 000CHOBAHMS PEIICHUSI ITOCTABIEHHBIX
3ajad9.

1.2. 3agaun AMCHUILIHHBL:

OBJIAJICHHE HEKOTOPBIMH pa3ieilaMH Kypca BbICIICH MaTeMaTHKH (aHAIMTHYECKAs: TEOMETPHS, SJIEMEHTBI IMHCHHOM
anreopsl, muddepeHnmaIbHOe U HHTETpaIbHOE NCYHCICHHS, JuddepeHImanbHbple YpaBHEHHS ), HSOOXOUMBIMU JIJIS
aHaJM3a U MOJICIIMPOBAHUS 33J1a4 MPO(eCCHOHANBHON ACITCIIEHOCTH;

oTpesieNICHHUE U YIOpsAI0YeHHEe He00X0AMMOro o0bemMa HH(GOPMAITUH IIPH MOCTAHOBKE, pean3alui U 00padoTke
HUTOTOBBIX PE3yIHTATOB MaTEMATHYCCKON MOJICITH 3aJa4H MMPOPECCHOHAILHOMN NEeITeILHOCTH;

(opMHPOBaHUE MPAKTUUIESCKUX HABBIKOB, KOTOPBIC MO3BOJISAT B NATbHEHIIIEM MPUHUMATE () ()EKTUBHBIC PEIICHUS B
PO ECCUOHATILHOM IeATSITLHOCTH.

1.3. IIpeaMeT AUCUMILIHHDI:
Teopernueckre OCHOBBI M IPAKTUYECKUE TPUEMbl MATEMATHIECKOTO MOJICTTUPOBAHHUS, PacieTa U ONTUMH3AIUU
MIPOIIECCOB, PA3JIUYHOTO YPOBHS CIOKHOCTH.

1.4. MecTo B 00pa3oBaTejIbHOM MporpamMmme:
o0s13aTeIbHas YacTh

1.5. B3aumMocBs3b ¢ APYTUMHU JUCHUILTHHAMM:
b1.0.12 Teopus BeposiTHOCTEH 1 MaTeMaTHYeCcKasi CTATUCTHKA
b1.0.13 HUccnenoBanue onepanuii U METOIbI ONITUMHU3AITIT

1.6. Ocob6enHoCTH peau3alyy AUCUMIJIMHBI 1151 HHBAJIHI0B M JIML ¢ OTPAHMYEeHHBIMH BO3MOKHOCTAMHM
OCOOEHHOCTH pean3alvy TUCIUILTIHBI 17151 HHBAJIHMIOB | JIUII C OTPaHUYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS
ONpeAeNAIOTCs B MHIAUBUAYAILHOM MOPSJIKE UCXO04 U3 cneluduku 3a00eBaHus U TpeOoBaHMM, yka3aHHbIX B OCHOBHOM
00pa3oBaTenpHOH Mporpamme



2. [lnanupyemMble pe3yJibTaThl H3YUeHHS AUCHUTLIMHBI

Komnerenmus WupukaTop NOCTHKEHNS KOMICTESHIINA
Kox Cogepxanne Kon Copepxxanne
31 OCHOBEI MAaTEMATHUKH
CriocoOeH MPUMEHSATh €CTCCTBCHHOHAYYHBIC U
peliaTh CTaHAapTHBIC MPO(EeCCHOHANIEHBIC 3a/1a4H C
00IIeHH)XEHEPHBIC 3HAHUS, METOJIBI Vi .
MPUMCEHECHHEM €CTCCTBEHHO-HAYYHBIX 3HAHUHT
OIIK-1 |maTeMaTH4ecKOoro aHajlu3a U MOJAEIUPOBAHMUS,
TEOPETHUECKOTO U IKCIIEPUMEHTAITHLHOTO Hi TEOPETHYECKOTO M SKCIICPUMEHTAIEHOTO MCCIICIOBAHUS
HCCIICIOBaHMS B IPOPECCHOHAIBHON ACATEIbHOCTH 00BEKTOB MPOECCHOHATHHOM NeATeTPHOCTH
32 |oCHOBBEI MATEMATHYECKOTO M MMHTALIMOHHOTO
Crioco0OeH aHaMH3upOBaTh U Pa3padbaThIBaTh
aHaﬂI/I3I/IpOBaTb 3KOHOMHNYCCKHUC Hpoueccm [} HpI/IMeHeHI/IeM
OPTraHU3alOHHO-TEXHUYECKUE U IKOHOMHUYECKHE V2
OIIK-6 MaTeMaTHYECKUX METOJIOB
npoueccm C HpI/IMeHeHI/IeM METOOAOB CUCTCMHOI'O
MPUMEHECHHUS METOJIOB MATEMaTHYECKOTO MOJICTTUPOBAHUS B
aHaJIN3a ¥ MaTEMAaTHYECKOr0 MOJICIHPOBAHUS H1

HpO(I)eCCHOHaHLHOﬁ JCATCIIBHOCTH




3. O0beM TUCHHMILVIMHBI M BUABI Y4eOHOH padoThl

3.1. Ounas ¢opma 00yueHus

CemecTtp
IToka3zaTenu ’ 5 Bcero
OO1mas Tpy10EMKOCTB, 3.€./4 5/180 3/108 8/ 288
OO611ast KOHTaKTHAs padoTa, 4 64,15 80,75 144,90
OO6m1as camocTosTenpHas padoTa, 4 115,85 27,25 143,10
KonTakTHas pabota mpu mpoBeleHUU Y4eOHBIX 3aHSATHUH, 64.00 80,00 144,00
B T.4. (4)
JIEKITUH 32,00 40,00 72,00
MPAKTHUYECKUE-BCETO 32,00 40,00 72,00
CaMOCTvoaTeanaﬁ pabota mpuU MPOBENEHUU YYEOHBIX 107,00 9.50 116.50
3aHSTHI, U
KonTaktHas paGoTa mpu NpoBEIEHUH MPOMEKYTOUHOMN 0.15 0.75 0.90
aTTeCTalluyi 00yJaronuxcs, B T.4. (1)
IPYIIIOBBIE KOHCYJIbTAUU - 0,50 0,50
3a4eT 0,15 - 0,15
JK3aMeH - 0,25 0,25
CamocrosiTenbHast ~ paboTa  HpU  MPOMEKYTOUYHOM $.85 17.75 26,60
aTTeCcTalluy, B T.4. (1)
MOJrOTOBKA K 3a4ETy 8,85 - 8,85
MOATOTOBKA K SK3aMEHY - 17,75 17,75
. 3a4er,
dopMa MpOMEKyTOUHOM aTTeCTaIlluu 3auer 9K3aMeH
9K3aMeH




3. O0beM TUCHHMILVIMHBI M BUABI Y4eOHOH padoThl

3.2. 3aounas popma o0yueHust

Kype
IHoka3zaTenu );p Bcero
OO1mast Tpy0€MKOCTb, 3.€./4 8/ 288 8 /288
OO6m1as kKoHTaKkTHas paboTa, 4 40,90 40,90
OO6m1as camocTosATeNbHAs padoTa, 4 247,10 247,10
KonTaktHas pabota mpu npoBeieHUN Y4eOHbBIX 3aHATUH, 40,00 40,00
B T.4. (4)
JIEKITUH 20 20,00
IPAKTUYECKHE-BCETO 20 20,00
CaMOCl:’OSITeJ'IBHaSI pabota mpu MpOBENEHUU Y4eOHBIX 220,50 220,50
3aHITHIH, U
KonTaktHas paGoTa mpu MpOBEACHUH MPOMEKYTOUHOM
0,90 0,90
aTTeCTallui 00yJaronumxcs, B T.4. (4)
I'PYIIIOBbIE KOHCYJIbTAlUU 0,50 0,50
3a4eT 0,15 0,15
JK3aMeH 0,25 0,25
CamocrosTenbHass  paboTta Npu  NPOMEKYTOUHOM 26,60 26.60
aTTeCTallMH, B T.4. (1)
MOATOTOBKA K 3a4ETy 8,85 8,85
MOJATOTOBKA K SK3aMEHY 17,75 17,75
. 3a4er, 3a4er,
®dopma NMpOMEKYTOUHON aTTECTALUN
JK3aMeH 9K3aMeH




4. Conep:xanne JHCHUTIAHBI

4.1. Couepma}me AUCHHUIVIMHBI B pa3pe3e pasacjioB M moapasaejion
Pazgen 1.
Jluneitnas anrebpa ¥ aHATUTHYECKAs TEOMETPHUS
Ionpaznen 1.1.
Matpunsl 1 onpeaeIuTend
MaTpHULbI U onepanuu Hag HUMHU. OTnpeieuTeny u ux cBoiictsa. Onpenenurens n-ro nopsaka. MUHops! 1
anreOpanyeckue gononHenna. OOpatHas MaTpuma. Panr mMaTpuisl. Beraucienne o0paTHON MaTPHIIBI C
roMouipio npoueaypsl ['aycca. CoOCTBEeHHBIE 3HAYEHUS MATPHIL
IMompaznen 1.2.
CucteMsbl IMHEHHBIX anTreOpandeckuX ypaBHECHUH
OCHOBHBIE ITOHATHS U ONpe/ieNeHus. Penienne IMHeHOM CHCTEMBI C ITOMOIIBIO 00paTHOI MaTPUIIBI U 110
¢dopmymnam Kpamepa. Teopema Kponekepa-Kanemm. Meton ["aycca u ero ucrois30BaHne IS pEIICHUS U
HCCJIEZIOBAaHUS CUCTEM Ha COBMECTHOCTD
Hoapaznen 1.3.
Bexropnas anrebpa
NOHATHUE BEKTOpa. JINHENHbIE onepanyuy HaJl BEKTOpaMU. ba3uc Ha IUIOCKOCTU U B TpocTpaHcTBe. [Ipoekuus
BEKTOpa Ha ock. [IpssmoyronbHas cucreMa koopauHat. KoopauHatel BekTopa U Toukd. CKasipHOE, BEKTOPHOE U
CMeIIaHHOe TNPOU3BEIeHHs BEeKTOpoB. JInHeliHoe mpocTpaHcTBO. EBKIMI0BO pocTpaHcTBO. JInHeitHbIe
Honpaznen 1.4.

[psimble 1 TockocTH B appUHHOM NMPOCTPAHCTBE
OCHOBHBIE 331241 aHAIUTUYECKOM FEOMETPUH Ha IUIOCKOCTH. Y paBHEHHE JIMHUU Ha IIockocTu. Ilpsamas Ha

mI0cKocTH. BekTopHOe 1 ob1iee ypaBHEHHS MPsIMOil. YpaBHEHHUE MPSMO, TPOXOASIIEH depe3 3aJaHHYI0 TOUKY,
MapajuleNbHO 33JaHHOMY BEKTOPY. Y paBHEHHUE MPSIMOM, IPOXOAAIIEH depes3 ABE 3aJaHHBIX TOUKH. Y paBHEHUE
MIPSIMOY C YrJIOBBIM KO3 uumeHToM. B3anMHoe mosnoxxeHue AByX NpsSMBIX Ha IUIOCKOCTH. PaccTosHue oT Toukn
10 miockocTH. [ImockocTs B mpocTpancTse. O0Iee ypaBHEHNE MIIOCKOCTH. MccneqoBanue 00IIero ypaBHEHUS
IJIOCKOCTHU. Y PaBHEHUE IJIOCKOCTH, MPOXOAIIEH uepe3 TpH 3aJaHHbIX TOUKH. B3auMHoe pacnonoxeHue
IIJIOCKOCTEN B IpocTpaHcTBe. [lapameTpuyeckre 1 KaHOHUYECKHE YPaBHEHUS NPSIMOM B IIPOCTPAHCTBE.
B3auMHOe pacnonoxeHue AByX NpsMBIX. B3anMHoOe pacronoxkeHne IpsMoi U IIIOCKOCTH. BhImykiible MHOXeECTBa

U UX CBOMCTBa
IMompaznen 1.5.

Kpussie Broporo nopsiaka

0030p KpUBBIX BTOPOTO MOPSAIKA U TOBEPXHOCTEH BTOPOTO MOPSAIKA

Pasmen 2.

MatremaTudeckuil aHaIu3

Honpaznmem 2.1.

BBenenue B ananm3 GyHKIMH OHON IIEpEeMEHHOM

9JIEMEHTHI TEOPHH MHOKeCTB. Torosorus ynciaoBoi npsimoii. [Tonstue pyHkun ogHoi nepemenHoit. Kiace
aneMeHTapHBIX pyHkmmid. [Ipexen mocnemoBarenbHOCTH U €T0 cBocTBa. [Ipenen u HenpepsIBHOCTH (GYHKIINH.
OnHocropoHHHUe npeaensl GyHKun. CBOHCTBA HENIPephIBHBIX QyHKINH. [Ipu3HaKy CylecTBOBaHUS KOHEYHOTO
npenena. TeopeMbl 0 KOHEYHBIX Tpeseax. beckoHeuHO Mabie 1 0eCKOHEUHO OOIbIHe QYHKIIUH.
OKBHBaJICHTHBIE O€CKOHEYHO Manble GyHKIHH. [IepBoIii 1 BTOpOi 3amMeuarenbHble Tpeaesnsl. CBoiicTBa QyHKIHH,
HENpepbIBHBIX B Touke. Kiaccudukanus Touek paspbiBa. CBoiicTBa pyHKINI HENPEPHIBHBIX HA OTPE3KE.
HenpeprIiBHOCTE 37IeMEHTapHBIX QYHKITHI

IMonpaznen 2.2.

Huddepennpansroe ncuncienne GyHKIMHA OIHOW epeMEeHHOM

3aJ[a4u, IPUBOASIINE K IIOHATHUIO TPOU3BOAHOM. OrpeneneHue npou3BoaHon. ['eomerpruueckuii n pusnyeckuii
cMBbIch ipousBoaHON. Juddeperunpyemocts ¢pyakunu. HempepsiBHOCTE audpepeHnmpyemMoit GyHKITHH.
Huddepennman pynknum. [Iporn3BoaHbIe OCHOBHBIX 3JIEMEHTAPHBIX (YHKIMH U MpaBmia AuddepeHnnpoBaHusl.
[IpomnsBonnas cnoxuoil Gpyraxiwm. Jlorapudmugeckas nponsBoaHas. [IponsBogHas GyHKIINH, 3aJaHHOMN
napamerpuyecku. [IponsBoanas odparHoit Gpynkiun. IIponsBoausie U nudQepeHnrans! BHICIINX MTOPSIKOB.
HccnenoBanue GyHKIUM HA MOHOTOHHOCTh U 9KCTPEMYM, HauOobIee 1 HaMMEHbIee 3Ha4eHHs (QyHKIMN Ha
orpeske. Mccnenoanue rpaduka GyHKIMK HA BBITYKIOCTh M TOYKH Hepernda. ACHMITOTHI rpaduka QyHKIHH.
OO0mmas cxema ucciienoBaHus QyHKIMIA U TOCTPOCHUS rpadUKOB

Honpazmem 2.3.

Teopemsl o nuddepenpyempix GyHKIUIX

teopembl Pepma, Pois, Jlarpanka, Komu n ux reoMeTpudeckuil cMbici. PackpbiTue HeonpeneaeHHoCTe! 1o
npasuty Jlonurans. ®opmyna Telinopa



Ionpaznen 2.4.

DyHKIUN HECKOIBKHUX MEPEMEHHBIX

TOYEUHBIE MHOXECTBA B N-MEPHOM IpocTpaHcTBe. OnpeaeneHne GyHKIMNA HECKOJIbKUX MepeMeHHbIX. [Ipenen u
HENPepbIBHOCTH (DYHKIMH HECKOJIBKUX IIepeMEHHBIX. YacTHbIe Ipou3BoAHbIe. [1o1HOE MpupallieHue ¥ MONHBIH
muddepeniman, npuMeHeHne B TPUOJIVMHKEHHBIX BRIUMCICHUAX. [Ipon3BonHas croxHoi ¢yHKmn. [IponsBognas
T10 HAIIPABJICHUIO U I'PaJIMeHT. YacTHbIC IPOU3BOJHBIC U MOJHBIEC AU (HepeHIIHabl BBICIINX TTOPSIKOB.
OKcTpeMyMbl (QYHKITHH HECKOJIBKUX IIEPEMEHHBIX. Y paBHEHHUS KacaTeIbHON INIOCKOCTH M HOPMAaJH K
Ionpaznen 2.5.

HeonpeneneHnHblil U onpeaenecHHbl HHTErPasbl

nepBooOpa3Hasi 1 HeolpeielIeHHbIH HHTerpai. OCHOBHBIE CBOMCTBa HEONpe-IeJIeHHOro nHrerpana. Tabmuma
OCHOBHBIX HHTerpanoB. HenocpeacrBeHHoe HHTErpupoBanue. MeTos MHTErpupoBaHus 110 yacTsaM. Meron
MTOJICTAaHOBKHU. VHTETpaibl, He BRIpAXAIONIHeEcs dyepes aneMeHTapHble pyHkunu.OnpeneneHue onpeaeaeHHoro
uHTerpana. Marerpupyemocts pynkuuu. CBolicTBa onpezesaeHHoro narerpaia. [lponssoHas onpeaeseHHoro
WHTETpaa 1o nepeMeHHoMy Bepxaemy npenery. opmyna HeroTona- Jlefitoanna. HTErpripoBaHme O 9acTsIM B
ONpeAeTIeHHOM MHTerpaje. 3aMeHa IIepEMEHHOI B ONpeIeIeHHOM UHTerpaie. ['eomeTprueckue 1 MeXxaHu4eCcKH
MIPUIIOKEHNS ONpeeIeHHOro nHTerpana. HecoGcTBeHHBIE HHTETPAIBI IEPBOTO M BTOPOTO POIOB.
[TpnbnmxeHHbIE BHIYMCIICHNS OIPE/ICIEHHBIX HHTETPAJIOB

ITonpaznen 2.6.

OnemMeHTH! (PyHKINOHAIBHOTO aHAIH3a

Mepa JleGera. M3mepumbie MHOXecTBa U pyHKIMH. MHTerpan Jlebera

Hoapaznem 2.7.

WurerpupoBanue GyHKIMNA HECKOJIBKUX MTEPEMEHHBIX U 3JIEMEHTHI TEOPUH OIS

oTpe/ieNieHne TBOWHOTO HHTErpalia v ero cBoiicTBa. CriocoObl BRIYHCICHUS JBOMHBIX HHTErpaioB. IIpunoxenus
JBOMHBIX UHTErpasIoB. [I0HATHS TPOHOIO U n-KpaTHOro nHTerpaia. [loHsTre KpUBOIMHENHBIX UHTETPAJIOB.
CkaispHOE NOJIE M €T0 XapaKTEePUCTHKH: TPOM3BOIHAS 110 HAIPaBIICHNIO, TPaANeHT. BekTopHOE mose u ero
XapaKTEePUCTUKU: TTOTOK U TUBEPTEHIMS, IUPKYIISALMS U POTOP

Honpazmem 2.8.

Kommexchble uncia. @yHKIIMYM KOMIUIEKCHOTO TIEPEMEHHOTO

anreOpanyeckast opMa KOMIUIEKCHOTO YHCIIa, ero N300pakeHne Ha KOMIUIEKCHOH TIOCKOCTH.
Tpuronomerpuieckas 1 nokazarenbHas GOpMbl KOMILUIEKCHOTO dnciia. J{efcTBUs Hall KOMITJIEKCHBIMH YHCIaMU.
INonsiTe GyHKINU KOMILIEKCHOTO IIEPEMEHHOT0, €€ Mpeielia, HETPEPHIBHOCTH M TPOU3BOAHON. [loHsTHE
aHanuTHueckor GyHkuuu. CorpsbKeHHbIe rapMOHUYECKHE (DYHKIIMN

Pazmen 3.

JuddepennpanpHbie ypaBHEHUS U PSIbI

Honpaznemn 3.1.

Juddepennpanpabie ypaBHEHUS IEPBOTO IOPsAKA

3a1a4u, NpuBoAAIIKe K qudhepeHIatbHbIM ypaBHeHHAM. OOBIKHOBEHHbIE TU(depeHnnanbHbIe ypaBHEHUS
nepBoro nopsiaka. O61ee, yacTHoe 1 0ocodoe penieHus. A dhepeHIHaNbHOr0 ypaBHeH!s. | eomeTprdeckuit
cmbicit. Teopema Ko, O0bikHOBeHHBIE AU (hepeHIManbHbIe YpaBHEHUsI IEPBOTO MOPsAKa C pa3IeITIoIINMHICS
nepeMeHHBIMU. OHOpOAHEIE MU depeHnaNsHbIe ypaBHeHUS. JInHeliHbIe tndpepeHnnaipable ypaBHEHAS
MIePBOro NMopsaKa, ypaBHeHue bepHymm

IMonpaznen 3.2.

Jluneitapie nudpepeHmanbHBIe ypaBHEHUSI BTOPOTO MOPSIIKA C TIOCTOSTHHBIMHU ko3 purenTamMu
oObIkHOBeHHbIE T depeHIaapable ypaBHEHHUS BBHICIINX MOPSIIKOB. I eoMeTpryeckoe ucronkosanue. Teopema
Komru. O0bikHOBeHHbIE T depeHInanbHble YpaBHEHUS! BTOPOTO MOPSIKA, TOMYCKAIOIIME TTOHKEHUE MTOPSIIKa.
Jluneitabie nudpepeHnmanbHpIe ypaBHEHHUS BBICIINX HOPSAKOB. JIMHEHHO He3aBUCUMBIE (DYHKITHH.
Onpenenutens Bponckoro. Teopema 06 onpenenurerne Bporckoro. CTpykTypa 00IIero pemeHus JNHSHHBIX
HEOTHOPOAHBIX Au(pepeHmanbHbIX ypaBHeHNH. JInHeliHBIe 0OqHOPOAHEIC NH(depeHNaTFHBIEC YpaBHEHHS C
MOCTOSTHHBIMU Kod(duunenTamu. JInHneliHble HeogHOpOoAHbIE M hepeHIHanbHbIe YPaBHEHHSI BTOPOTO MOPSIIKa
¢ MOCTOSIHHBIMHU K03 dpunmentamu. Meron Jlarpamxka. MeTon HeonpeaeaeHHbIX KOG QHUIEHTOB.
MopennpoBaHue KonebaTenbHbIX MPOIECCOB B HHKEHEPHBIX cHCTeMax. UnCcIeHHOe MHTErPUPOBAaHUE
nuddepeHnanbHbIX ypaBHEHHN

ITompaznen 3.3.

UucnoBele | CTENICHHBIE PsAbl. |'apMOHUYECKH aHAIN3

TIOHATUEC YUCITIOBOI'O psizia U €ro CyMMBI. OCHOBHBIE CBOICTBA CXOOAIMNXCA YUCIOBBIX PAI0B. HeO6XOI[HMI;II>i
MIPU3HAK CXOAMMOCTH YHCIIOBOTO psifa. JlocTaTouHbIe MPU3HAKH CXOANMOCTH 3HAKOIOIOKHUTEIBHBIX PSIOB!
MIPU3HAKU CpaBHEHUsI, IpU3HaK Jlamambepa, MHTErpalbHbId U paauKaIbHbBINA Tpu3Hakyu Komm.
3Hakouepenyromuecs yuciopeie psaabl. [Ipusnak JleiiOnmma. 3HakonepeMeHHbIE PsAbL, aOCOMOTHAS U YCIOBHAS
cxomumoctu. [ToHsiTne GpyHKIMOHAIBHOTO U cTeneHHOro psina. Teopema Abens. Pamuyc u nHTEpBai CXOIUMOCTH
creneHHoro psina. CBolcTBa cTeneHHbIX psaoB. Psansl Teitnopa m Makiopena. PasnoxeHne OCHOBHBIX
aJIeMEeHTapHBIX QYHKIHH B psit Maknopena. [IpumeneHune psaaoB B IPHOIMKEHHBIX BEIYUCIICHUSX.
Tpuronomerpuueckuii psin. Koaddurpentsr Oypoe. JlocTaTouHble YCI0BHS Pas3IoKeHHs TEPHOANIESCKON
¢yakunu B psag Oypee. Paznoxenue B psag Oypbe nepuoamdeckux GyHKIHAN C TPOU3BOIEHBIM MEPHUOIOM



4.2. PacnipenesieHue KOHTAKTHOM M CAMOCTOSITEeJIbHOI padoThI 0 MoApa3aeiamM
Ounas ¢popma 00y4eHust

Konrtakthas pabora
Paznensl, moxpasnesns! AUCHUIIIMHBL CP

JICKIUM 113

Jluneiinas ajredépa u aHaJUTHYECKAsI reOMeTPHs

MaTpuiibl ¥ ONPeIeTUTENH 4,0 4,0 8,0
CuHcTeMbl THHEWHBIX alTreOpandecKuX ypaBHEHUH 4,0 4,0 10,0
Bekropnast anredpa 2,0 2,0 6,0
[psimble u mmockocTr B ah(PUHHOM IPOCTPAHCTBE 4,0 2,0 4,0
Kpussie BToporo nopsiika 4,0 2,0 6,0

MaremaTnyecknii aHaJIu3

Beenenue B ananu3 GpyHKIUI OHO# epeMeHHOM 2,0 4,0 8,0
JuddepernuansHoe ncuucieHne GyHKIUN OTHOH ITepeMEeHHOM 6,0 8,0 18,0
Teopemsl 0 tuddepeHupyeMbIx GyHKIUIX 2,0 2,0 4,0
OYHKIIMHA HECKOJIBKUX MTEPEMEHHBIX 4,0 4,0 4,0
Heomnpenenenuslii 1 onpenesieHHbIM HHTErpabl 10,0 10,0 18,5
OneMeHTHl (PYHKIIMOHATBFHOTO aHAIH32a 6,0 6,0 4,0
WnTerpupoBanne GyHKINH HECKONBKHAX TEPEMEHHBIX U 3JIECMEHTHI TCOPHH OIS 4,0 4,0 4,0
Kommnekcusbie uncna. yHKIUU KOMILUIEKCHOTO IEPEMEHHOTO 4,0 4,0 4,0

JAuddepenuuaibHble ypaBHEHUS U PAAbI

HuddepeHnnanbabie ypaBHEHUS TIEPBOTO MOPSIKA 4,0 4,0 6,0

Jluneiinsie tuddepeHranbHbIe ypaBHEHHS BTOPOTO MOPSIIKA C TOCTOSTHHBIMU

k03 dUIHEeHTAMH 6,0 6,0 6,0

UucnoBsle M CTETIEHHBIC PsAbL. [ apMOHUYECKHT aHaTn3 6,0 6,0 6,0




4.2. PacnipenesieHue KOHTAKTHON M CAMOCTOSITEJIbHOM PadoThI M0 MoApa3aeamM

3aounasi popma 00yueHust

KonrakrtHas pabora

Paznensl, moxpasnesns! AUCHUIIIMHBI CP
JICKIIUH 113
Jluneiinas ajredpa u aHaJUTHYECKAs FeOMeTPHS
MaTpuiibl ¥ ONPeIeTUTENH 1,0 1,0 7,0
CucTeMbl THHEWHBIX alTreOpandecKuX ypaBHEHUH 1,0 1,0 7,0
Bexropnast anre6pa 1,0 1,0 7,0
[psimble u mmockocTr B ahGUHHOM IPOCTPAHCTBE 1,0 1,0 7,0
Kpussie BTOporo nopsiika 1,0 1,0 7,0
MaremaTH4YecKHil aHATU3
Beenenue B ananu3 GpyHKIUI OHO# epeMeHHOM 1,5 1,5 15,5
JuddepernuansHoe ucuucieHne GyHKIUU OTHOHN ITepeMEeHHOM 2,5 2,5 17,00
Teopemsr 0 iuddepeHnupyeMbIx GyHKIUIX 1,0 1,0 7,0
DYHKIIUU HECKOJIBKUX TIEPEMEHHbBIX 1,0 1,0 14,0
Heomnpenenenuslii 1 OnpeneseHHbI HHTErpabl 2,5 2,5 36,00
OneMeHTHl (PYHKIIMOHATHHOTO aHAIH3a 1,0 1,0 16,0
WnTerpupoBanne GyHKINH HECKONBKHAX TEPEMEHHBIX U 3JICMEHTHI TCOPHH OIS 1,0 1,0 16,0
Kommnekcusie uncna. ®yHKIUU KOMIUIEKCHOTO IEPEMEHHOTO 0,5 0,5 8,0
JAuddepeHuuaibHble ypaBHEHUS U PAAbI
JuddepeHnnanbabie ypaBHEHHUS TIEPBOTO MOPSIKA 1,5 1,5 20,0
Jluneiinsie tuddepeHranbHbIe ypaBHEHHS BTOPOTO MOPSIIKA C TOCTOSTHHBIMU 15 15 20.0
K03 HUIIHEeHTaAMH ’ ’ ’
UucnoBsle M CTETIEHHBIC PsAbL. [apMOHUYECKHi aHaTn3 1,0 1,0 16,0




4.3. [lepeyeHb TeM U Y4eOHO-METOIMYECKOT0 0OOecredeHus ISl CAMOCTOSTEIbHOH padoThl

Paznernsr, mogpazaens
JMCIIATUIMHBI

Y4eOHO-METOANUECKOE 00ECTIEUEHNE

O0bem gacos CP

O4YHas | 3a04YHas

JluHeliHas anredpa U aHaJMTH4YeCKas reoMeTpus

Marpuisl ¥ ONpeAennTenn

Harunos FO. M. Maremartuka [31eKTpoHHBIH pecype]: YaeOHOoe
nocobwue / 1O. M. Jlanunos, JI. H. Xyp6enko; Kazanckuit
HallMOHAJIbHBIN MCCIIEA0BATENbCKUI TEXHOJIOTHYECKUN
yHuBepcuteT; KazaHCKuil HallMOHAIBHBIN HCCIeI0BaTENbCKUIMA
TexHuueckuil yausepcureT uM. A.H. Tynonesa - Mocksa: OOO
"Hayuno-m3natensckuii nentp MHOPA-M", 2022 - 496 c. [OU]
[DOBC 3nanmym] URL:
https://znanium.com/catalog/document?id=399360

Vne3pko A.B. Ilopsaok oleHUBaHuUs pe3ynbTaTOB JOCTHKEHUS
KOMIIETEHILIMI: METOIMYECKHE MaTeprabl 111 OCHOBHOU
00pa3oBaTeIbHOM porpaMMel 1o HampasieHuto: 09.03.03
Ipuxnagaas nHpOpMaTHKa, npodwib: NHbOopManOHHBIE
cucTeMbl 1 TexHonoruu B MeHemkmente AITIK / A.B. Yaespko,
C.A. Kynes, A.A. Toncteix. — Boponex: B['AY, 2019. — 24 c.
URL: http://catalog.vsau.ru/elib/metod/m153419.pdf

8,0

7,0

CurcTeMbl IMHEHHBIX
anredpanvdecKux ypaBHEHUH

HertspeBa O. M. MaremaTuka B mpuMepax U 3ajadax
[31exTponHsIil pecype]: Yuebnoe mocodue / O. M. [ertspesa, JI.
H. XKypb6erko; Kazanckwii HallmOHATBHBIN HCCIIEIOBATEBCKUH
TEXHOJIOTHYECKUH YHUBEpCcUTET; Ka3zaHCKuI HallMOHANbHBIN
HCCIIEeI0BATENbCKUN TEXHUYECKUH yHUBepcuTeT uM. A.H.
Tymnonesa - Mocksa: OOO "Hay4Ho-u3aateabCKuii HEHTP
MHOPA-M", 2021 - 372 c. [OU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=377513

[[Tumaues B. C. Bricimias MaTemMaTuka [3JI€KTpOHHBIN pecypc]:
VYuebnuk / B. C. llunaues - Mocksa: OOO "Hay4Ho-
uznarenbekuit uentp MHOPA-M", 2023 - 479 c. [DU] [DBC
3nanuyMm| URL:
https://znanium.com/catalog/document?id=416006

10,0

7,0

Bexkropnas anrebpa

[Janunos FO. M. MaremaTnka [31€KTpOHHBIH pecype]: YueOHoe
nmocobue / FO. M. Nanmnos, JI. H. XKyp6enko; Kazanckmii
HaIlMOHAJIbHBIN MCCIEI0BATEIbCKAN TEXHOJIOTMYECKUH
yHUBepcuTeT; KazaHCKuil HallMOHABHBIN HCCIeN0BATENbCKHMA
TexHuueckuil yausepcureT uM. A .H. Tynonesa - Mocksa: OOO
"Hayuno-uznarensckuii uentp MHOPA-M", 2022 - 496 c. [DU]
[9BC 3nanmym] URL:
https://znanium.com/catalog/document?id=399360

[[Mumayes B. C. Bricuias MmaTemMaTuka [3JI€KTpOHHBIN pecypc]:
VYuebnuk / B. C. [llunages - Mocksa: OOO "Hayuno-
nznarenbekuit nentp MHO®PA-M", 2023 - 479 c. [DU] [OBC
3nannym| URL:
https://znanium.com/catalog/document?id=416006

6,0

7,0

[Ipsimble U TUIOCKOCTHU B
ahpUHHOM MPOCTPAHCTBE

[[TumaueB B. C. Bricmias MaTemMaTuka [3IeKTpOHHBINA pecypc]:
Yuebnuk / B. C. llunaues - Mockea: OOO "Hay4Ho-
nznarenbekuit uentp MHOPA-M", 2023 - 479 c. [DU] [OBC
3nanuym| URL:
https://znanium.com/catalog/document?id=416006

Janunos FO. M. Maremartuka [371eKTpoHHBIH pecype]: YueOHOe
nocobue / 0. M. Nanunos, JI. H. XKyp6enko; Kazanckuii
HAITMOHAJIBHBIN MCCIICIOBATEIECKUI TEXHOIOTHUCCKHMA
yHUBepcuTeT; KazaHCKUil HallMOHAIBHBIN HCCIE10BaTENbCKUM
Texanuecknit yauepcuteT uM. A.H. Tymonesa - Mocksa: OOO
"Hayuno-u3natensckuii nenrp MH®PA-M", 2022 - 496 c. [OU]
[OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

4,0

7,0




Kpussie BTOpOro nopsiaka

Hertspesa O. M. Maremartuka B mpumepax U 3aadax

[amexTpoHHSIA pecypc]: Yuebnoe mocodbue / O. M. [lertsipesa, JI.

H. XKypb6enko; Kazanckwuii HallmoHATBHBIN HCCIIEI0BATENBCKUH
TEXHOJIOTUUECKUI YHUBepCcUTET; Ka3zaHCKuI HallMOHaNbHBIN
HCCIIeIOBATENbCKUN TeXHHUECKUH yHUBepcHuTeT uM. A H.
Tynonesa - Mocksa: OOO "HayuHo-u3gaTensckuit EeHTp
NHOPA-M", 2021 - 372 c. [OU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=377513

[Munages B. C. Beicmas matemMaTnka [3JIeKTpPOHHBIN pecypc]:
VYuednuk / B. C. lllunages - Mocksa: OOO "HayuHo-
uznarensekuit eHTp MHOPA-M", 2023 - 479 c. [OU] [9BC
3nanuym] URL:
https://znanium.com/catalog/document?id=416006

6,0

7,0

MaremaTnuecknii aHaJIu3

BBenenue B ananu3 GyHKuni
OJTHOM MepeMEHHON

Janunos FO. M. Maremartuka [371eKTpoHHBIH pecype]: YueOHOoe
nmocobue / 0. M. Nanunos, JI. H. XKyp6enko; Kazanckuii
HAITMOHAJTBHBIN MCCIICIOBATEILCKUI TEXHOIOTHUCCKHMA
yHUBepcuTeT; KazaHCKUil HallMOHAIBHBIN HCCIe10BaTENbCKUM
TexHnuecknit yauuepcutet uM. A.H. Tymonesa - Mocksa: OOO
"Hayuno-u3natensckuii nenrp MHO®PA-M", 2022 - 496 c. [OU]
[OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

JHertsapeBa O. M. MaremaTnka B IpuMepax M 3aadax

[31exTponHsIit pecype]: Yuebnoe mocodue / O. M. [lertspesa, JI.

H. XKypbenko; Ka3anckuii HallMOHATBHBIN HCCIIEI0BATEIBCKHIA
TEXHOJIOTHYECKUH yHUBepcUTeT; KazaHCKui HallMOHANbHBIN
HCCIIE0BATENbCKUN TEXHUYECKUH YHUBEpCUTET UM. A.H.
Tymnonera - Mocksa: OOO "HaydHo-u3gaTenbckuii IeHTp
NHOPA-M", 2021 - 372 c. [DU] [2BC 3nannym] URL:
https://znanium.com/catalog/document?id=377513

8,0

15,5

Huddepennmanbaoe
ncuucienue QyHKIUH OJJHOH
MepeMEHHOI

[[Mumayes B. C. Beicuias MmaTemMaTuka [3JIeKTpOHHBIN pecypc]:
VYuebnuk / B. C. [llunaves - Mocksa: OOO "Hayuno-
nznarensekuil uentp MH®PA-M", 2023 - 479 c. [DU] [OBC
3rannym| URL:
https://znanium.com/catalog/document?id=416006

Janwmnos 0. M. MaremaTuka [3J1€KTpOHHBINH pecypc]: YaeOHoe
mocobue / FO. M. lauunog, JI. H. XKyp6euko; Kazanckuii
HAI[MOHAJLHBIN UCCIICIOBATEILCKUN TEXHOIOTHUCCKHUI
yHuBepcuteT; KazaHCKHil HallMOHAIBHBIN HCCIe10BaTENbCKUMA
texHnuecknit yausepcureT uM. A.H. Tymonesa - Mocksa: OOO
"Hayuno-uznarensckuii neatp MHO®PA-M", 2022 - 496 c. [DU]
[9BC 3nanmym] URL:
https://znanium.com/catalog/document?id=399360

18,0

17,0

Teopemsl 0
b depeHIIDVEMBIX

HertsipeBa O. M. Marematnka B mpuMepax U 3aadax

[a1exTponHsIii pecype]: Yuebnoe mocobue / O. M. [lertspesa, JI.

H. Xypbenko; Kazanckuii HallmoHaNbHBIN UCCIIE0BATENbCKUI
TEXHOJIOTHYecKUi yHUuBepcuTeT; KazaHCKuil HallMOHANBHBIH
WCCIEeI0BAaTENbCKUN TEXHUYECKUH yHUBepcuTeT uM. A.H.
Tymnonera - Mocksa: OOO "HaydHo-U31aTenbCcKAil IIEHTP
NHOPA-M", 2021 - 372 c. [OU] [2BC 3nanmym] URL:
https://znanium.com/catalog/document?id=377513

4.0

7.0




v Coav

GbyHKIUAX

Vne3pko A.B. Ilopsanok olieHMBaHUS PE3yJIbTAaTOB TOCTIKEHUS
KOMITETEHIINI: METOMUECKHIE MAaTEPHAIIBI JJIsl OCHOBHOM
o0pa3oBaTeIbHOM IporpaMMsl 1o Hampasiernto: 09.03.03
TIpuknagnas nadopmaruka, npoduns: MabopMamoHHbie
cucteMsl U TexHoaoruu B MenemkMente AIIK / A.B. Vaessko,
C.A. Kynes, A.A. Toncteix. — Boponexx: B'AY, 2019. — 24 c.
URL: http://catalog.vsau.ru/elib/metod/m153419.pdf

(DyHKIII/II/I HCCKOJIbKUX
TIEPEMEHHBIX

[[Munayes B. C. Beicuias MaTemMaTuka [3JI€KTpOHHBIN pecypc]:
VYuebnuk / B. C. Hlumaues - Mocksa: OOO "Hay4no-
m3narenbekuii eHTp MHOPA-M", 2023 - 479 c. [DU] [9BC
3nannym| URL:
https://znanium.com/catalog/document?id=416006

Hertspea O. M. Maremartuka B npumepax U 3aadax

[s1exTponHsIit pecype]: Yuebnoe mocodue / O. M. [ertspesa, JI.

H. XKypb6enko; Kazanckwuii HallmioHATBHBIN MCCIIET0BATENBCKIH
TEXHOJIOTHYeCKUH yHUBepcuTeT; KazaHCKuil HallMOHANbHBIH
HCCIIeIOBAaTENbCKUH TeXHUUECKHH yHUBepcuTeT uM. A H.
Tynonesa - Mocksa: OOO "HayuHo-u3aTenbckuil HEHTp
HNHOPA-M", 2021 - 372 c. [OU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=377513

4,0

14,0

Heonpenenennsiii u
OIIpEIeNICHHBII HHTETPaJIbI

[[Tumaues B. C. Bricimias MaTemMaTuka [3JI€KTpOHHBIN pecypc]:
Yuebnuk / B. C. llunaues - Mocksa: OOO "Hay4no-
uznarenbekuit uentp MHOPA-M", 2023 - 479 c. [DU] [OBC
3nanuyMm] URL:
https://znanium.com/catalog/document?id=416006

HertspeBa O. M. Marematnka B mpuMepax U 3aadax

[anexTpoHHBIN pecype]: YuebHoe mocodue / O. M. [ertsapesa, JI.

H. XKypbenko; Kazanckuii HallMOHAIBHBIN HCCIIE0BATECIbCKHIA
TEXHOJIOTHYeCKUi yHUBepcUTeT; KazaHCKuil HallMOHAIbHBIN
HCCIIEeI0BATEIbCKUN TEXHUYECKUH yHuBepcuTeT uM. A.H.
Tymonera - Mocksa: OOO "HaydHo-u3aTenbcKuii IIeHTp
NHOPA-M", 2021 - 372 c. [DU] [DBC 3nanmym] URL:
https://znanium.com/catalog/document?id=377513

18,5

36,0

OneMeHThl (DyHKIIMOHAIBHOTO
aHanusa

Hertsapea O. M. MaremaTunka B IpuMepax U 3ajadax

[3nexTponHsIil pecypc]: Yuebnoe mocodue / O. M. [ertspesa, JI.

H. XKypbenko; Kazanckuii HallmOHATBHBIN UCCIICIOBATEBCKUH
TEXHOJIOTMYECKUH YHUBEpCUTET; Ka3zaHCKuI HallMOHANbHBIN
HCCIEI0BATENbCKUN TEXHUYECKUH YHUBEpcUTeT uM. A.H.
Tymnonesa - Mocksa: OOO "Hay4Ho-u3aaTeIbCKUi IEHTP
NHOPA-M", 2021 - 372 c. [DU] [2BC 3uannym] URL:
https://znanium.com/catalog/document?id=377513

MarematHika 1 MaTEMaTHIECKOE MOJEINPOBAHNE: HAYIHO-
MIPaKTUYECKUH PELICH3UPYEMBbIH XKYPHAJI: CETEBOE HAYYHOE
n3nanue / Yupenurens: HanuoHanbHbI DIeKTPOHHO-
Wudopmannonnsiit Koncopunym (HOMKOH) - Mocksa:
Hammmonaneusiit InekrponHo-MHbopMmanmonnsiit Koncoprimym
(HOUKOH), 2020 [OU] URL:
https://elibrary.ru/contents.asp?titleid=54179

4,0

16,0

[[Mumaues B. C. Bricimias MmaTemMaTuka [3JI€KTpOHHBIN pecypc]:
VYuebnuk / B. C. llunaues - Mocksa: OOO "Hay4Ho-
uznarenbekuit uentp MHOPA-M", 2023 - 479 c. [DU] [OBC
3nanuym] URL:
https://znanium.com/catalog/document?id=416006




HHTerpupoBanue QyHKIHMA
HECKOJIBKHX MMEPEMCHHBIX U
3JIEMEHTHI TCOPHUHU OIS

Janunos FO. M. Marematuka [31eKTpOHHBIN pecype]: YueOHoe
noco6ue / FO. M. [lanminos, JI. H. XKyp6enko; Kazaucknit
HaIMOHAJIBHBIN NCCIIEOBATEIbCKUI TEXHOIOTMIECKIH
yHuBepcuTeT; KazaHCckuil HallMOHAJIBHBIN HCCIEN0BaTENbCKUM
TexHuueckuit yausepcureT uM. A.H. Tynonesa - Mocksa: OOO
"Hayuno-u3natensckuii nenrp MHOPA-M", 2022 - 496 c. [OU]
[9BC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

4,0

16,0

KommnekcHsle uncna.
DYHKIMY KOMIIJIEKCHOTO
IIEPEMEHHOI0

Hertspera O. M. Maremartrka B IpuMepax U 3a1adax
[anexTponHBIN pecype]: YuebHoe mocodue / O. M. [ertsapesa, JI.
H. XKypbenko; Kazanckuii HallMOHAIBHBIN HCCIIEI0BATEIbCKHIMA
TEXHOJIOTHYeCKui yHuBepcuTeT; KazaHckuil HallMOHANbHBIN
HCCIIEeI0BATEeIbCKUN TEXHUYECKUH yHUBepcuTeT uM. A.H.
Tymonera - Mocksa: OOO "HaydHo-u3gaTenbckuii IIeHTp
NHOPA-M", 2021 - 372 c. [DU] [2BC 3nanmym] URL:
https://znanium.com/catalog/document?id=377513

Janunos FO. M. Marematuka [371eKTpOHHBIN pecype]: YueOHOoe
nocobue / F0. M. [Tanuinos, JI. H. XKyp6enko; Kazancknit
HalIMOHAJILHEIN UCCICH0BATENLCKUI TEXHOIOTHYECKUIH
yHUBepcuTeT; KazaHCKkUil HallMOHAIBHBIN HCCIE10BaTENbCKUM
TexHuueckuit yausepcureT uM. A.H. Tynonesa - Mocka: OOO
"Hayuno-uznarensckuii uentp MHOPA-M", 2022 - 496 c. [DU]
[OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

4,0

8,0

JAnddepenunanbubie ypaBHeHUs1 M PSAbI

Huddepennmansabie
YpaBHEHUSI IEPBOTO MOPSAKA

MatemaTrka. OCHOBHBIC TIPHEMEBI PEIICHUS OOBIKHOBEHHBIX

UG depeHINPOBaHHBIX YpaBHEHUH [ DIIEKTPOHHBINA pecypc]:
METOAUYCCKUE YKa3aHUA JIA CaMOCTOSITEJILHON pa6OTBI
00y4aroIUXCs 10 HANpaBJICHUIO MOATrOTOBKY: [IpukianHas
uHpopMaTHKa Ipoduis moaroToBku: MHGpOpMAIMOHHBIE CHCTEMBI
u Texaonorun B MeHepkMeHTe ATTK / Boporexckwii
TOCyIapCTBeHHBIN arpapHbiii yauBepcutet / B.I1. lanxwii, A.E.
[Tomog, I1.B. Mockanes. - Boponexx: BI'AY, 2019.
URL:http://catalog.vsau.ru/elib/metod/m152669.pdf

Maremarrka 1 MaTeMaTHIeCKOE MOJIETIMPOBaHNE: HAYIHO-
MPaKTUYECKUH PELIEH3UPYEMBIH )KYpHAJI: CETEBOE HAYYHOE
nznanue / Yupenutenb: HalimoHansHbIH DIIEKTPOHHO-
Nudopmanmonnsiii Koncopruym (HOMKOH) - Mockaa:
HauwnonaneHslit Dnekrponno-Mupopmanmonnsiii Koncopunym
(HOUKOH), 2020 [OU] URL:
https://elibrary.ru/contents.asp?titleid=54179

6,0

20,0

JIuneinble
nuddepeHnnanbHble
ypaBHEHHSI BTOPOTO MOPSIIIKA C
TTOCTOSTHHBIMH

ko3P PunreHTaMu

MaremaTuka. OCHOBHBIE TPUEMBI PEIICHHS OOBIKHOBEHHBIX
JuddepeHInpoBaHHBIX YpaBHEHUI [ DIeKTpOHHBII pecypc]:
METOJMYECKUE YKa3aHUs ISl CAMOCTOSTEIILHOW PabOThI
00y4aIoIUXCsl 10 HANPaBICHHUIO MOATOTOBKY: [IpruknagHas
nH(popMaTrka MpoduiIs TOAroTOBKH: MHGOpMAIIMOHHBIE CUCTEMBI
u texHonorun B meHepxmenTe ATTK / Boponexckuii
rocyznapcTBeHHbli arpapubiid ynusepceuter / B.I1. [auxkuii, A.E.
ITonog, I1.B. Mockanes. - Boponexx: BI'AY, 2019.
URL:http://catalog.vsau.ru/elib/metod/m152669.pdf

[Munaues B. C. Beicmas matemaTnka [3JIeKTPOHHBIN pecypc]:
VYuednuk / B. C. [llunages - Mockea: OOO "HayuHo-
m3narenbekuit nentp MHOPA-M", 2023 - 479 c. [DU] [OBC
3nanuym] URL:
https://znanium.com/catalog/document?id=416006

6,0

20,0




UucnoBble U CTENEHHBIE PSAIbL.
l'apmonnueckuii ananus

Janunos FO. M. Marematuka [31eKTpOHHBIN pecype]: YueOHoe
noco6ue / FO. M. [lanminos, JI. H. XKyp6enko; Kazaucknit
HaIMOHAJIBHBIN NCCIIEOBATEIbCKUI TEXHOIOTMIECKIH
yHuBepcuTeT; KazaHCckuil HallMOHAJIBHBIN HCCIEN0BaTENbCKUM
TexHuueckuit yausepcureT uM. A.H. Tynonesa - Mocksa: OOO
"Hayuno-u3natensckuii nenrp MHOPA-M", 2022 - 496 c. [OU]
[9BC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

[[Munayes B. C. Beicuias MaTemMaTuka [3J€KTpOHHBIN pecypc]:
Yuebnuk / B. C. Hlumaues - Mocksa: OOO "Hay4ro-
n3parensekuid eHTp MHOPA-M", 2023 - 479 c. [DU] [9BC
3nannym]| URL:
https://znanium.com/catalog/document?id=416006

6,0

16,0

Hroro

116,5

220,5




S. ®oHa OLEHOYHBIX CPEACTB
S.1. OTansl opMUPOBAHNS KOMIIETCHIIUH

Pa3;lem>1, noapasaeiibl AJUCHUIIIMHBL

Komnerennuu u NJ|

OIlK-1 | OIIK-6

JIuHelinas anredpa M aHAJIMTH4YeCKAs reoMeTpUs

MaTpuub! 1 OIpeaeIUTENN

31, V1,H1]32,¥2,HI

CucTeMbl THHEWHBIX alTreOpandecKuX ypaBHEHUH

31,V1,H1|32,¥2,HI

Bekropnast anredpa

31, V1,H1|32,¥2,HI

[psiMble u TTOCKOCTH B aPIHHOM MTPOCTPAHCTBE

31, V1,H1 |32, V2, HI

Kpussie BTOporo nopsiika

31,V1,H1]32,¥2,HI

MaremaTnyecknii aHaJIu3

BBenenue B ananu3 GpyHKIuMit 01HOM NepeMeHHON

31, V1, H1 |32, V2, Hl

Juddepennmnanbaoe ucurciaeHre GyHKIMN OHON TepeMEHHOI

31, V1, H1 |32, V2, Hl

Teopemsl o auddepeHITnPyEeMbIX QYHKITUIX

31,V1,H1]32,¥2,HI

DYHKIMY HECKOIBKUX IIEPEMEHHBIX

31, V1, H1 |32, V2, Hl

Heomnpenenennslii 1 onpeneneHHblid HHTETpaIbl

31, V1,H1 |32, V2, HI

DIEMEHTHI (l)yHKHI/IOHaHbHOFO aHajin3a

31, V1,H1|32,¥2,HI

WurerpupoBanue GyHKIHMH HECKOIBKHX MMEPEMEHHBIX M AJIEMEHThI TEOPHH TOJIS

31, V1, H1 |32, V2, HI

KomriekcHbie yncia. (I)yHKL[I/II/I KOMIIJICKCHOTI'O IIEPEMECHHOT'O

31,V1,H1]32,¥2,HI

JAuddepenuuaibabie ypaBHEHUS U PSAbI

Juddepennnanbapie ypaBHEHHUS TIEPBOTO TOPSIIKA

31,V1,H1]32,¥2,HI

Jluneiinbie nuddepeHIranbHble YpaBHEHHS BTOPOrO MOPSIIKA ¢ HOCTOSHHBIME
ko3 pUIeHTaMHU

31, V1,H1]32,¥2,HI

YucioBele W CTCIICHHEBIC pAABL. rapMOHI/I‘ICCKI/Iﬁ aHaJIn3

31,V1,H1|32,¥2,HI




5.2. llIkaabl ¥ KPUTEPUH OLIEHMBAHUSA JOCTUKEHUSI KOMIIETEeHN i

5.2.1. HIkajgpl akaageMHYeCKHX OIEHOK OCBOCHNS AU CIUILIHHBI

Buj onenku OueHku
. HEyNoBJIET- | yaoBJIETBO-
AxazeMuueckas oleHKa 1o 4-x 0aJUIbHOM IIKaje XOpOILO OTJINYHO
BOPUTEIBHO PHUTENBHO
Bun onenkn O1eHKH
AxanemMuueckas OLEHKA I10 2-X 0aJUIbHOM IIKaJle HE 324E€THO 3aUTEHO

5.2.2. Kputepun nocTu:keHust KOMNeTeHIHii B X0/1€ 0CBOEHMSI TUCIMILIMHBI

KpI/ITepI/II/I OLICHKH Ha 3K3aMCHC

OreHka, ypoBeHb

OmnucaHue KpuTepues

OTIUYHO, BBICOKUH

CTy,Z[eHT IIoKasaja IIOJHBIC H FJ'Iy6OKI/I€ 3HaHUA MaTcepuaja,
APryMEHTUPOBAHO OTBETHJI Ha BCE€ BOMPOCHI DK3aMCHAITMOHHOT'O 6I/IHeTa, a TaK¥XKeE
Ha JOINOJHUTCIBHBIC BOIIPOCHI, CIoco0EH CaMOCTOSTEIIBHO peuiatb CJIOXHBIC
3aJJa4u JUCIUITITHHBI

JJOTHYHO U

Xopouio, NpOABUHYTHII

CTy,I[CHT TBEpAO 3HACT MaTepua, I'PpaMOTHO €ro unusjgaracr, HE AOIIyCKacT
CYHIIECTBEHHBIX HETOYHOCTCH B OTBETE, JOCTATOYHO ITIOJITHO OTBETHJI HA BOIIPOCHI
OK3aMCHAallTUOHHOI'O ounera u JOIIOJTHUTCIIbHBIC BOITPOCHI, crioco0eH
CaMOCTOATCIIbHO peIlaTh CTaHAAPTHBIC 3a4a4X JUCIUTIJINHBI

CTyI[eHT ImoKasaJl 3HaHUEC TOJIBKO OCHOB MaT€puaja, yCBOUJI €ro MOBEPXHOCTHO,
HO HE JoIycCKal pr6I>IX OIMOOK WIIH HeTO‘-IHOCTeﬁ, Tpe6yeT HaBOAIIUX

Y 10BIETBOPUTEIBHO,
. BOIPOCOB 7Sl IPAaBUJIBHOTO OTBETA, HE OTBETUJ Ha JOMOIHUTENbHBIE BONPOCHI,
IIOPOr'OBBIN
P crocobeH  pemiath CTAaHZAPTHBIE 3aJayd  JUCHUIUIMHBI C  ITOMOIIBIO
IpernoiaBaTes
CTyzeHT He 3HaeT OCHOB MaTepuaia, JOIMYCKaeT IpyOble OIIMOKH B OTBETE, HE
HeynosnerBoputenbsHo,

KOMIICTCHIIMH HC OCBOCHBI

CIoco0eH peuiatb CTAaHAAPTHBIC 3aJa4yu AJUCHUIUIMHBL [JaK€ C TOMOIIbIO
npenogaBaTeiid

KpI/ITCpI/II/I OIICHKHM Ha 3a4CTC

OrneHka, ypoBeHb

OmnucaHue KpUTepues

3a4TeHO, BEICOKHUI

CTyZ[eHT BBITIJIOHWJT BCC 3a/laHUsA, MTPEAYCMOTPECHHBIC HpOl"paMMOﬁ, OTUHTAJICSA 00
HX BBIIOJIHCHUH, ACMOHCTPUPYA OTIIMYHOC 3HAHUC OCBOCHHOI'O MaTcpuaia H
YMEHHUE CaMOCTOATEIIbHO PEIIATh CJIOKHBIC 3aJa9U JUCHUIIITAHBI

3auTeHo, IPOJIBUHYTHIN

CTyaeHT BBIIUTOHWII BCE 3a/IaHUs, IPEAYCMOTPEHHBIE IPOrpaMMOii, OTIHTAIICS 00
X BBIIIOJIHEHUH, JEMOHCTPUPYS XOpOIIEe 3HAaHUE OCBOCHHOIO MaTepuala u
YMEHHUE CaMOCTOSITEIILHO PELIATh CTAHIAPTHHIC 3a1a4U AUCLIUILIUHBI

3agTeHo0, TOPOTOBEII

CTy,I[CHT BBITIJIOHWJT BCC 3a/laHUs, TPEAYCMOTPCHHBIC nporpaMMoﬁ, OTUHTAJICSA 00
HX BBIIIOJTHEHUH, JEMOHCTPUPYSA 3HAHUE OCHOB OCBOCHHOT'O MaT€puajia 1 YMECHHE
pemaTh CTaHAAPTHBIC 3aa4X JUCIIUIIJIMHBI C TIOMOIIBIO IMTPETI0AaBaTEIIA

He 3auTeHo0, KOMIETCHIINN HE

OCBOCHBI

CTy,I[eHT BBIIJIOHWJI HE BCC 3aJaHusl, NPEAyCMOTPCHHBIC nporpaMMoﬁ niIn HE
OTUHTAJICA 00 MX BBITIOJTHEHWH, HE ITOATBEPKAACT 3HAHUE OCBOCHHOI'O MaT€puralia
1 HE YMECT pCIlaTh 3aJja4i JUCHHUIIIMHBI AK€ C ITOMOMIBIO MPETIOoAaBaTeIA




5.3. MaTepuaJbl 1J151 OLIEHKH JOCTHKEHUS KOMIIeTeHIUil
5.3.1. Bonpochbl K 3K3aMeHy

Ne Conepxanue Koare- nn
TEHIUS
1 |TIpuGnmkenHoe pelieHne ypaBHEHHIA. OIIK-1 31
2 |Tabnuia OCHOBHBIX HEOIPE/ICICHHBIX HHTETPAJIOB. OIIK-1 31
3 |Knaccer uHTErpHpyembix GYHKIHMIL. OIIK-6 32
4  |MuterpupoBanue 3aMeHOMN NEPEMEHHBIX U 110 YacTsIM B OIPEACICHHBIX HHTErpaiax. OIIK-6 32
5 |HecoOcTBeHHbIE HHTErPAIbI IEPBOTO M BTOPOTO POJIA. OIIK-6 32
6 |Mepa JleGera. M3mepumbic MHOXecTBa U GpyHKMH. MHTerparn JleGera. OIIK-1 31
7 |YacrHble npupanieHus, YacTHBIE IIPOM3BOAHBIE IEPBOTO MOPSAKA, HX T€OMETPHUECKUIT CMBICIL. OIIK-6 32
8 |TloHsATHE YACTHBIX MPOU3BOAHBIX M MOJHBIX JU(()EPEHINAIOB BEICIINX TOPSIKOB. OIIK-1 31
9 |YpaBHenus kacaTenbHOI INIOCKOCTH M HOPMaJIHM K TOBEPXHOCTH. OIIK-1 31
10 |TlonsaTre QYyHKIMH KOMIIJIEKCHOTO IIEPEMEHHOT0, €€ Ipe/iena, HEIPEPhIBHOCTH U IPOM3BOIHOI. OIIK-1 31
11 Juddepennmansapie ypaBHEHHS C pa3aeSIOINMUCS NepeMeHHbIMHA. OnHOpoIHbIe tu(depeHnraIbHbIe ypaBHEHNS. OIIK-6 1
JInneiinsle audepeHnranbHble ypaBHEHUS IEPBOro NOpsiIKa.
12 |JIuHeiiHble OXHOPOIHBIC H HEOAHOPOAHBIC AU (hepeHIHanbHbIe ypaBHeHHA. CTPYKTypa OOIIEro pereHus. OIIK-1 31
13 Jluneiinsle HeoqHOPOAHBIE MU PepeHIINAIBHbIe YPaBHEHHS C OCTOSHHBIMU Kod(dunnentamu. OTbICKaHUE YI.H. U OIK-6 0
yO.H. JUIS Pa3INYHBIX CTAHIAPTHBIX MPABbIX YacTeH.
14 |HopmanbHsble cucteMbl AuddepeHIHaIbHbIX YPaBHESHHH 1 HX HHTETPUPOBAHHE METOIOM HUCKIFOYCHUSL. OIIK-6 32
15 |TloHsTHS TPOHHOTO M N-KPaTHOTO WHTErpaja. OIIK-1 31
16 |CkansipHoe 1mosie U ero XapakTepUCTHKU: IPOU3BOJHAS [0 HAMTPABIICHHIO, TPAAUCHT. OIIK-6 32
17 INonsiTne uncnoBoro psaa u ero cyMMsl. OCHOBHBIE CBOMCTBA CXOJISIIUXCS YUCIOBBIX psifoB. Heo6xoanumelii mpu3Hak OIIK-1 31
CXOJMMOCTH YHCIOBOTO Psifa.
18 D HARUHECTPT/ yTUTHMCUA HUCJIOBBIT PDAIBI, IPMSHAR JICHUHKIC. OHdl\UlleCMCHHblC PAAbL, dUCOJIRITHAA 1 yCIIUBHAA OHK-6 32
19 Panbt Teitnopa n Maknopena. PaznoxxeHne oCHOBHBIX 371€MeHTapHbIX QyHKIUH B paa Maxiiopena. [Ipumenenune psios OTIK-6 0
B IPUOIMKCHHBIX BHIYHCICHHSX.
5.3.2. 3apanus K 3K3aMeHy
Ne Conepxanne Kowme- i
TEHIUS
1 |Haiitu 9acTHYI0 NPOU3BOIHYIO BTOPOTO MOPSIKA szy s pyrxkmz= (2x + 3¥) 2 OIIK-6 H1
2 |Haiiti 4acTHYIO IPOU3BOJHYIO TIEPBOTO MOPSIKA z’x Uit QyHKIME = (Ex + 3],?) 2 OIIK-1 v1
3 |Haiitu HeonpeneaHHbINH HHTErpai OT GYHKIMHU X3-2*X 2+5 OIIK-6 V2
4 |Haiiti HeonpenenHHbIi nHTErpan ot GyHkuun sin(5x-2) OIIK-6 y2
5 |Haiitu HeonpenenHHbIN HHTErpa OT QYHKIMH cos(7x+3) OIIK-1 HI
2
6 |Boruucauth onpeseneHHbINH HHTErPal, HCTIOb3Ys METOJ] 3aMEHBI nepeMe]{HM OIIK-6 V2
0 x6 +1
7  |Boruncauth mioniaan GUryp, orpaHM4eHHbIX 331laHHBIMH apabosIol 1 Hpﬂ)ziflo"I/IZCz; y=—4x+12 OTIK-1 Vi
8 Hansr 2 EOMHJ'IGKCI.-IBIX ‘II/ICJ’Ia_I/I .EeMy paBHa ,I[CﬁiTBPITGHBHaﬂ 4acTh X pa3HOCTH ? OITK-6 v
z, =2+ 3i Z,=1—2i Zy — 2,
9 |Haiitn obuee pemenue quddepeHmnanbHoro ypaBHeHus y' *y=x OIIK-1 v1
10 |Haiitn obmee pemenue quddepeHnnanbHOro ypaBHeHus y'=x/y OTIIK-6 H1
11 |Haiitu obuiee peuenne qubdepeHnaabHOro ypaBHeHus y'=y/X OIIK-6 V2
12 [Haiitn obmee pemenne qu¢GpepeHnnaI-HOr0 ypaBHEHHS y'=cos(y/x)+2 OIK-1 H1
13 [Haiitu obree pemenue aubdepeHunanbHoro ypapaenus y"'+8y'+16y=0 OIIK-6 Hl
S n+2
14 |IIpoBepuTh Ha CXOAUMOCTh YUCIOBOM pﬂilm OIIK-1 V1
n=
00 n- 2]1
15 |Haiitu paguyc cXOIUMOCTU CTEIIEHHOIO pﬂi X" OIIK-1 HI

= 5"




5.3.3. Bonpocsl k 3a4eTy

Ne Coneprxanue Kowme- na
TEHUUS
1 |Ilonsitne Matpuubl. JJeHCTBUS HaJ MaTpUIIAMH. OIIK-1 31
2 |Ob6partHas matpuna. Panr matpunsl. Berancnenne o0paTHON MaTpHIIBI ¢ TOMOIIBIO porenypsl 'aycca. OIIK-1 31
3 |Meron ["'aycca u ero uCHoab30BaHME JJIsl pEIICHUS U UCCIIEOBAHMS CHCTEM Ha COBMECTHOCTD. OIIK-6 32
4 |CxansipHOe IpoH3BeIeHHE BEKTOPOB, CBOMCTBA, IPIIIOKEHHUS. OIIK-6 32
5 [Cwmemannoe npon3BeeHNE BEKTOPOB, CBOMCTBA, IPUITOXKEHHSL. OIIK-6 32
6 |JIuneitapie npeoOpa3oBanms. COOCTBEHHBIC 3HAYCHUS H COOCTBEHHBIC BEKTOPEI. OIIK-1 31
7 YpaBHEHU MPAMOI Ha TUIOCKOCTH (TIpsIMasi ¢ YTIIOBBIM KO QHUITEHTOM; IIYIOK IPSAMBIX; TIpsMast, OIK-6 0
MPOXOIAIIAs 4epe3 JIBe 3aJaHHbIE TOUKH IIOCKOCTH; IpsiMasi 001Iero BUaa).
8 |YpaBHeHHe MIOCKOCTH, €ro UccliefloBaHre. B3anMHOE pacniooxKeHue IBYX MIOCKOCTEH. OTIK-1 31
9 |[Kpussle Broporo nopsiika (OKpy»XHOCTb, JJUIHIC, THnepOoa, napabona). OIIK-1 31
10 [Snementsl Teopun MHOXkECTB. TOMOIOTHS YUCIOBON NPSIMOH. OIIK-6 32
11 [IIpemen mocnemoBaTensHOCTH U (GYHKINHU B Touke. OCHOBHBIC TEOPEMEI O IIpE/IeNax. OIIK-1 31
12 |TlonsTue HeonpeneneHHOCTH. [IepBbIii U BTOPO 3aMedaTelbHbIE MTPEIEIbI. OTIK-6 32
13 |Touku pa3pbiBa QYHKIMIA U X KiIacCU(pHUKALHSL. OIIK-1 31
14 |[IpowsBoaHBIC OCHOBHBIX JJIEMCHTAPHBIX QYHKIUI U paBuia qUQQPEpCHINPOBAHMSL. OIIK-6 32
5.3.4. 3apanus K 3a4eTy
Ne Conepxanue Konre- nn
TEHUUS
1 3 4 2
1 |BbIYMCIUTD ONpENETUTEND 3 -1 04 OIIK-1 Vi
2 4 2 3
0o 2 3 1
Ix—2y+z=-4
2 |Pemmuts cucteMy IMHEHHBIX ypaBHeHHH MeTonoM [ayccay Sxtyt2z=6 OIIK-6 v2
—2x—3y—-z=-10
3 |B tpeyronphuke ¢ Beprmnamu A(-6;6), B(3;3), C(1;-3) HaiiTu [utnHy cTopoHsl AB OIIK-6 y2
4 Jlanbl koopauHaThl Bepiud nmupamuasl ABCD: A{7; 2; 2}, B{5; 7; 7}, C{5; 3; 1}, D{-1; -2; 3}. CpenctBamu BEKTOPHOU OIIK-1 Hi
anreOpbl HaiiTy mwionaas rpanu ABC
5 |B tpeyronbhuke ¢ Beprmnamu A(-6;6), B(3;3), C(1;-3) HaiiTu ypaBHeHHe cTOpoHbl AB 1 ee yrioBoit koadduimeHt OIIK-6 HI
6 Jlanbl koopauHaThl BepmuH mupamunsl ABCD: A{7; 2; 2}, B{5; 7; 7}, C{5; 3; 1}, D{-1; -2; 3}. CpencTBamMmu BEKTOPHOU OIK-1 Vi
anreOpbl HATH MOAYJIb BEKTOpa BA
7 BrruucnuTs npenen, He nosb3ysach npasuiom Jlomur ( 7x-3 IHS OMK-1 i
oo\ Tx+9
8 Boruncnuth npesaen, He Nonb3ysACh IPABUIOM HOHI/ITaJ]lf{m x32— 4x—15 OIK-6 H1
3 2x" +8x—42
9 |Bbruncnuth nponsBogHyto y=x"3-2*x"2+3 OIIK-6 v2
10 |Bbruncnuth npou3BOIHY0 y=7*x"3-2*x"4+32 OTIK-1 HI1
11 |Bbrumcnuth npou3Boanyio y=sin(5x-2) OIIK-1 Y1
12 |Bbruncnuth npousBoauyro y=cos(15x-21) OIIK-6 y2
[Moctpouts rpaduk GHyHKLIKH, TPEIBAPUTEILHO HCCIIENI0BaB ee MeToAaMu Au(GepeHInaTbHOr0 HCUUCICHHS
13 Y =— x OIIK-6 v2
x- —4
nOCTpOI/ITB l"pa(I)I/IK (byHKLII/II/I, NPEeABAPUTEIILHO UCCIIEA0BAB €€ METOAAaMU zmd)d)epeHuHaanoro HUCYHCJICHUSA
14 3x* +1 OIIK-1 vl
y===
X
HOCTpOI/ITI) Fpaq)I/IK q)yHKL[I/II/I, NpEeABAPUTECIBEHO UCCIIEA0BAB €€ METOAaMU Z[I/I(i)(i)epeHHI/IaJ'ILHOFO HCYHUCIICHHUA
15 2 45x OIIK-6 H1

y=e

5.3.5. TeMbI KypcoBOro npoeKkT (padoThl) H BONPOCHI K 3aI0UTe
He npeanycmotpeHo




5.3. MaTepuaJbl 1Jisl OLEHKH J10CTHKEHUSI KOMIIeTeH Uil
5.3.6. Bonpocsl TecToB

Copepxxanue

Komme-
TEHIHS

A

ITnomanp Tpeyronbauka , rae A(1;-1), B(3;5), C(-2;2) paBHa...
D1

2)8

3)12

4)-2

OIIK-1

31

B tpeyronpauke ¢ Bepmmaamu A (-2,-1), B (0,5), C(4,-1) HaliTu anmuHy Meauansl AM.
D1

2)8

3)12

4)5

OIIK-1

HI

Jnst npoGHO-panmoHanbHoOi GyHKIMK y=(X+2)/(x-1)
TOYKOH pa3pbIBa SBISIETCS ...

1)x=-2

2)x=0

3)x=1

4)x=-1

OIIK-1

V1

Jnst npoOHO-panoHanbHOl GyHKIMK y=(X-5)/(x+5)
TOYKOH pa3pbIBa SBISIETCS ...

1)x=-5

2)x=0

3)x=1

4)x=-1

OIIK-1

31

3HaueHue npeaena x5-x

10 lim (x+3 )Ts
2)1 n—o \W3x—1

3)1/4
4)3/4

paBHo. ..

OIIK-1

H1

3HayeHue npeaena -1

10 lim (x+3 )T;
2)1 n—os W3x—1

3)1/9
4)3/4

paBHo...

OIIK-1

31

Hatitu npenen ¢pyHKIm
1)0 ’
2)8
3)3
Ay

wi—dx-12

T

Ty—s-7 xE—4

OIIK-1

31

Ornepanyist HaX0XkKJEHUS TPOU3BOAHON (PYHKIIMU HA3bIBACTCHI. ..
1) uHTETpUpPOBaHIEM

2) muddepeHnnpoBaHIEM

3) noTeHIUpPOBaHUEM

4) norapudmMupoBaHUEM

OIIK-1

31

Ecnu z=5-21i, TO CONpspKeHHOE eMy KOMIUIEKCHOE YHCIIO PaBHO
1)z=2-5i,
2)z=2-3i,
3)z=5+2i,
4)z=5-2i,

OIIK-1

HI

10

[IpomsEcaHad OpoHsEEfeHEA .‘5'4 sin X paEHA... X
1)4x° cos x
)x (4sin x+ xcos x)

(%)

)
)x° (sin x + xcosx)
)

4) x*(4sin x - xcos x)

OIIK-1

H1




11

Haiinure Touky nepernbda (1)y1{1<111}J SRS LU TP
D1 2 4

2)8

3)-2,5

47

OIIK-1

V1

12

lamer 2 povmnekcHs 9mena z) = 2+ 3 B oz, = 1 — 20

Ueny pakHa JeACTEMTEIRHART JACTh HX DASHOCTH 2, — Z;.
152

2)8
3)12
1)1

OIIK-1

V1

13

Hafita Toury MarcEMyMa GVHEDHE y = 25330 = T2x+T
lp=-4

2p=-3

=3

4=4

OIIK-1

H1

14

HafigaTe Touxy MakcHMyna GyEEDHE ¥ = x° — 27x
Vp=-4
2p=-3
3p=3
4p=4

OIIK-1

31

15

YacTHaT MPOHSECTEAT NepEOTo MOPATEA Z v AI4 GVHEDHEH = = (2x + 3v)° pasHa
1)6(2x+3v)

2)3(2x+3y)

3IM(Ix+3)

4 2=+3y

OIIK-1

32

16

YacTHAT MPOHSEOTHAT ETOPOrD MOPAIKAE Z sy 414 QVEEDRE £ = (2x + 3y)° pasHa
18

12

3)2(2x+3y)

2=x+3y

OIIK-1

31

17

YacTHA® MpOHSEOIHAA MepEOT0 NOPATEA Z v T4 GyVHEDHH = = (4x — ¥)° pasHa
1)6(2x+3y)

2)53(2x+3y)

3)-2(4xy)

4)2(4x-y)

OIIK-1

HI

18

¥
Ecan V(X) — pemerne ypagmesms V' =  voonersopmomes yvenormo V(1) =1,
X

torga V(2) pasmo...
12
k!
2)5
4)4

OIIK-1

v1

19

N167-8F+ k&
H-Ti+25+17k
3)27-67-4Fk
NHIF

2
M -2j-17k

Jases sestopet @ = (3:2;1) = b =(4-3;2). Toraa HX BeKTOpHDE NPOHSEETEHHE HMEET EHA. ..

OIIK-1

31

20

B tpeyronphuke ¢ Bepmmaamu A (-2,-1), B (0,5), C(4,-1) nHaiitu jyimHy Meanansl AM.

OIIK-1

V1

21

[Tnomans Tpeyromsauka , rae A(1;-1), B(3;5), C(-2;2) paBHa .....

OIIK-1

Hl

22

Haiitu BepTukanpHyro acumMnToty rpaduka Gpyaknnn y=(1+2x)/(x+2)

OIIK-1

31

23

Haiitu BepTukanpHyr0 acuMIToTy rpaduka pyHkunu y=(3+x)/(x+5)

OIIK-1

V1

24

Haiiti ropusoHTaibpHy0 acumnrory rpaduka Gynkuun y=(2-5x)/(x+2)

OIIK-1

HI

25

dx-1

Hatitu npenen (byHKHHI/I} m=—

OIIK-1

v1




26

5—x

Haiiti npenen dyHKImn } m s

OIIK-1

HI

27

Haiitu 3HaueHre npou3BoAHON GYHKIBN= 2x~(e* + 10x) B Touke x=0

OIIK-1

V1

28

YacTHAT MpORSEOIHAA ETOPOTO NOPATKA Z' gy 418 dyEEmmE = = (x + 5y)° passa

OIIK-1

Hl

29

Haiinute HamGosblumMii KOpeHb XapaKTEPUCTMUECKOTO YpaBHEHHs I Ju(QepeHIHaIbHOr0 ypaBHEHUS
BTOPOTO TIOPSIIKA. y +10y +25=0

OIIK-1

V1

30

Ecmu z=2+31, To conpsiKeHHOE €My KOMIUIEKCHOE YHCIIO PABHO
1)z=3+2i,
2)z=2-3i,
3)z=3+31,
4)z=3-2i,

OIIK-6

32

31

Haiinure Touky MuHuMyMa GyHKInM y=x"3-27x
1)x=-4

2)x=-3

3)x=3

4x=4

OIIK-6

v2

32

YacTHas IpoM3BO/IHAS BTOPOTO MOpsiAKa z' Xy Ui GyHKIMK z =(x+5y) 2 paBHa
1)8

2)2

3)2(xt5y)

4)x+5y

OIIK-6

32

33

BbIYHCITHTE TUIOMAh (GHTYPBI, OrPAHHUCHHOM rpaduKoM QYHKKEA ™ +2 , ocbro Ox, ocbro Oy 1
psiMoit x=1

1)7/3

3)2/3

2)1/3

4) 4/3

OIIK-6

v2

34

JlaHbI BEeKTOpBY = (8;4;1) [;H: (2;—2;1) , TOT1a UX BEKTOPHOE IIPOU3BEACHNUE NMEET BUI. ..
1)
2)
3)
4)

OIIK-6

H1

35

6. B tpeyronpnuke ¢ Bepumaamu A(-2,-1), B(0,5), C(4,-1) Haiitu yrioBoii koddduuneHT ypaBHeHUs OpIMOn

OIIK-6

y2

36

Haiiti 3Hauenne nponsBogHor GyHknmu y=5x"2 ( 2e "x+10) B Touke x=0

OIIK-6

HI

37

Jlansl 2 koMIuleKcHBIX yncna z 1=2+31 u z 2=1-2i. Yemy paBHa MHMMasl 4acTh UX CYMMbI Z 1+z 2

OIIK-6

32

38

o an _ ¥
Haiiznre BTOpyro IpoH3BOAHYIO 2°'yy st GyHKUME =

OIIK-6

H1

39

Haiinure HauOOJbIINI KOPEHb XapaKTEPHCTHYECKOTO YpaBHEHHS LISl AU(GOEPEHIHANIBHOIO YypaBHEHHUS
BTOPOT'O MOPSIIKa y'—3y' —4=0

OIIK-6

v2




5.3. MaTepuaJbl 1Jisl OLEHKH J10CTHKEHUSI KOMIIeTeH Uil
5.3.7. Bonpochl 11 YCTHOTO Onpoca

Ne Conepxanue Kosre- nn
TEHIUS
1 |Onpenenutenu 2-ro, 3-T0, n-TO MOPSIIKA U UX CBOWCTBA. OI1K-1 31
2 |Perienue cucTeM JIMHEHHBIX AIreOpanvdecKuX YPaBHCHUM C MOMOIIBI0 00PATHON MAaTpHUIlbl U (HOPMYIT OIIK-6 32
3 ITonsTtue Bexropa. JIuneiiHble onepanuu Hajx BekTopaMu. [Ipoekius BekTopa Ha ock. Pa3noikeHue BekTopa Mo OIK-6 B
OpPTOHOPMHUPOBAHHOMY 0a3KcCy Ha INIOCKOCTH M B IIPOCTPAHCTBE.
4 |BekTopHOE MPON3BEACHNE BEKTOPOB, CBOMCTBA, MPHUIOKECHUSI. OIIK-1 31
5 |JlunHeitHOE MPOCTPaHCTBO. EBKIMIOBO MPOCTPAHCTBO. OI1K-1 31
6 |OcHOBHBIC 33]]a41 aHAJTUTHYECKOW T€OMETPUHN Ha TIOCKOCTH. OIIK-6 32
7 |B3auMHOE PaclOJIOKEHUE ABYX NPSAMBIX Ha IUIOCKOCTH. OIIK-1 31
2 [TapameTpnueckne 1 KaHOHUYECKUE YPAaBHEHNUS MIPSIMOK B IIPOCTpaHCTBE. B3anMHOE pacmonokeHune npsiMbIx OIK-6 B
1 TUIOCKOCTEH B IPOCTPAHCTBE.
9 |TToBepXHOCTH BTOPOTO MOPSIIKA. OI1K-6 32
10 |Tlousitue pyHkuuM oHO# nepeMeHHONW. OCHOBHBIE dJIeMEHTapHbIE (QYHKIIUH. OIIK-1 31
11 |BeckoHeyHo MaJible 1 GecKOHEUHO OonblIe GYHKINY U MX CBOMCTBA. OIIK-1 31
12 |PaznuyHble onpeiesieHnst HENPephIBHOCTH (DYHKIIMU B TOUKE. OIIK-6 32
13 Omnpenenenue NpoN3BOJHOM, €€ TeOMeTpHUIecKui 1 pu3ndecknii cMbIci. CBsa3b U epeHINPYEMOCTH U OITK-6 B
HENPePBIBHOCTH (PyHKINH.
14 [IIponsBoxHas ciokHOM 1 00paTHON (HYHKINH. OIIK-1 31
15 |Housitue muddepenunana. OIIK-6 32
16 |OcHoBHBIE TeOpeMbI AN HEPEHIIMATBHOTO HCUNCICHUSI. OIIK-6 32
17 [UccnemoBanue rpaduka GyHKIINU HA BHITYKIOCTh, BOTHYTOCTh, TOUKH IIepernoa. OIIK-1 31
18 [Obmas cxema nccnenoBanms GYHKINH C TEIBI0 TIOCTPOSHHS ee rpaduka. OIIK-1 31
19 [IlonsiTHe mepBOOOPa3HOM U HEONPEAEIEHHOTO HHTErPpajla U €ro CBOMCTRA. OIIK-6 32
20 [OcHoBHBIC METOABI HHTETPUPOBAHUS: METOJ PA3JI0XKEHHsI, 3aMeHa TepEMEHHOM, HHTerprupoBaHue 1o yactaM. | OIIK-6 32
21 |OnpeneneHHbli MHTErpall ¥ ero oCHOBHbIE cBoiicTBa. Dopmyna Heiorona-JlelioHuna. OIIK-1 31
22 |Ilpunoxenus onpeneneHHoro HHTerpania. OIIK-1 31
23 [TIpubnmxeHHBIC BRIYMCICHUS ONPEICIeHHBIX HHTETPAJIOB. OIIK-6 32
24 INonsiTne QyHKIUN HECKOMBKUX TIEPEMEHHBIX, €€ 00IaCTH ONPEACNICHHs, INHUN YPOBHS, rpaduka, npeena, OITK-6 0
HENPEePhIBHOCTH.
25 |TloxHoe npupaiieHue 1 nojaHbli auddepeHnuan, MpuMeHeHne B TPUOIIMKEHHBIX BEIYUCICHHSX. OIIK-1 31
26 |MccnenoBanne GpyHKINHU IBYX HE3aBUCHMBIX TEPEMEHHBIX HAa DKCTPEMYM. OIIK-1 31
27 Anrebpandeckas popma KOMIUIEKCHOTO YHCIIA, €T0 H300paKeHNE Ha KOMIUIEKCHOH TIOCKOCTH. OITK-6 B
TpuroHomeTpuueckas U okaszarenabHas (OpMbl KOMIIEKCHOTO yncia. JIeHCTBHS HaJ KOMIITIEKCHBIMU
73 OcHoBHbIe MOHATHSA 0 AU depeHaTbHBIX YpaBHEHHI TIepBoro nopsiaka. 3agaua Koru, yciaous OIK-6 B
CYIIECTBOBAHUS M €AMHCTBEHHOCTH €€ PEIICHNs], FEOMETPUIECKUN CMBICIL.
29 OcHoBHBIE MOHATHSA 0 AN PepeHIINATBHBIX YPaBHEHHUIX BTOpOro nopsiaka. Juddepenunansasie ypaBHeHHS OIK-1 31
BTOPOTO MOPSIIKA, TOMYCKAIONIIE TOHKEHHE TOPSAKA.
Jluneiinble onHOpoaHbIe AU DhepeHInaTbHbIE YPABHEHHUS C HOCTOSHHBIME K03 dunnentamu. OTbICKaHNE
30 y0.0. B CIIy4ae pa3IMyHbIX CUTyalMi Ui KOpHEH XapakTepUCTUUYECKOr0 YpaBHEHUSL. OTIK-6 32
31 |YucnenHoe nHTEerpupoBanue nuddepeHnnanbHbIX ypaBHEHU. OIIK-6 32
0 OmnpeneneHue ABOMHOTO HHTErpaja 1 ero cBoncTBa. CriocoOb! BBIYMCIICHUS JBOIHHBIX HHTETPAJIOB. OIIK-1 31
IIpunoxxeHust ABOMHBIX HHTETPAJIOB.
33 |IloHsTHE KPUBOIMHEHHBIX HHTETPAJIOB. OIIK-1 31
34 |BekTopHOeE noJie ero XapakTepUCTUKHU: MOTOK U AUBEPTECHLMS, IUPKYJIALMSA U POTOP. OI1K-6 32
JlocTaTouHble MPU3HAKH CXOAUMOCTHU 3HAKOMOIOXKHUTENIBHBIX PSAA0OB: IPU3HAKU CPAaBHEHUS, IPU3HAK
33 Hamambepa, mpuzHak Ko, OTIK-1 31
36 |IlorsTHe QYHKIIMOHAIBFHOTO U CTEIIEHHOTo psiga. Teopema Abens. OIIK-6 32
37 Tpuronomerpuueckuii psaa. Koapdunuentsr dypoe. JlocTaToUuHbIE YCIOBUS Pa3IoKeHHS IEPUOTUISCKON OIK-1 31

¢bynkiuu B psig Oypoe. Paznoxenue B psg @ypbe neproguueckux QYHKIHIA ¢ TPOM3BOJILHBIM MEPHOIOM.




5.3.8. 3apanus nuist npoBepku (pOPMUPOBaHNS HABBIKOB

Komme-

Ne Conepxanne TeHIS %0
Bhrumciuth onpenemrens (o 5 _q o
4 1 3 5
1 4 3 > 5 OIIK-6 HI
8 3 4 O
Pemuts cuctemy ypaBHenuil Mmerogamu Kpamepa u I'ayceqy 4+ y=73;
2 2x—y+z=3; OIIK-1 H1
3x+y—z=2.
3 |B tpeyronsuuke ¢ Bepmunamu A(-2,1), B(0,6), C(4,-1) Haiitu yron A. OIIK-1 H1
4 |Haiitu utomans TpeyroiabHuKa ¢ BepmuHamu A(2,-3,5), B(0,3,6), C(2,2,1), ncnonb3yst BEKTOPHOE MTPOM3BEICHHE. OIIK-6 H1
5 |Haiitu nauny croponst AB, eciin A (-4; 5), B (5;2), C(3;-4) OIIK-1 HI
6 |CocraButs ypaBHeHus cropoH AB u AC, eciin A (-4; 5), B(5;2),C(3;-4) OIlIK-1 Hl
20x° —10x” +18
7 |Bbrumciuth npenen e x50 + 822 +3 OIIK-6 H1
x—1
8 |BerunciauTs npemen lim( 2x—1 j OIIK-1 H1
oo\ 2x+5
9 |BeraucnuTh Mpou3BOIHYIO y=3*x"3-5%x"2+31 OIIK-6 HI
10 |Bbruuciauts npou3BoAHYH0 y=sin(2x-4) OIIK-1 HI
11 Haiitu npousBoanyto (pyHKunHy -2 x2 ( eSx _ \/@ OIIK-6 Hi
Haiitu npousBoaHyt0 QyHKINH (x+ t2%)>
12 _ T OIIK-1 HI
y=4xe
Haiitu npousBoaHyt0 QyHKINH
13 P (4arcsin2x T X)“ OIK-1| HI
Haiitu npousBonHyto GpyHKIMN )
14 y= [3oSImT X OIK-6 | HI
1- 8~
IMocTpouts rpaduk GyHKIHH, IPEIABAPUTEIHLHO HCCIISAO0BAB €€ METOAaMHU AU((hEpeHIHATPHOTO HCINUCTCHHS
15 poX=2x+2 OIK-6 | HI
x-1
IMocTpouts rpaduk GyHKIHH, IPEABAPUTEIBLHO HCCISAO0BAB e€ MeToAaMU AU((hEpeHIHAIBHOTO HCYNUCITCHHS
16 y= X OIIK-1 H1
X’ -4
Haiiti yacTHBIC IPOU3BOIHBIE IEPBOTO MOPSIKA OT QYHKINY — i 3.
17 p p P byrkuwg = gin(cos” x — 1gy) onk-6 | 11
xdx
18 |Haiitu unrerpan J— OIIK-1 HI
(x=2)(3x+4)
2
dx
19 |Haiitu nnTerpan fxi OIIK-1 H1
V1+5x3
20 |Haiitu HeonpenenHHbIH HHTErpat ot pyHKIuU 7*x"3-x"2+2 OIIK-6 HI
21 |Haiitu HeonpenemHHbIH HHTErpat oT GyHKuuu cos(2x+1) OIIK-6 HI
4
22 OIIK-6 Hl

dx
BoruncnuTb onpeneneHHblii HHTErpa, UCIOIb3ysl METO 3aMEHbI IEPEMEHHON —— - 5
1 (1+\/ X )




2In2

dx
23 |BbI4uCIMTh ONpeIeNieHHbIA HHTErPAl, HCTIONB3YS METO]] 3aMEHBI HepeMeij.oﬁ . OIIK-1 H1
m2 ¢ ~ 1

BbruucanTs mioniaas GUrypsl, OrpaHHYeHHON JHHUAMH C yKa3aHHBIME ypaBHeHHAMHU. Coenath 4epTex.

24 ) OIIK-6 H1
y=x"-3x, 3x+y=4

25 |Haiitu oburee penue muddepeHnnaIbHoro ypaBHeHus y'=(x+1)/y OI1K-6 H1
26 |Haiitu obmiee penue quddepennuanbaoro ypapaenus y'=3*cos(y/x)+1 OIIK-1 H1
27 |Haiitu obiiee penue quddepeHnuanpaoro ypapaenus y'-8y'+16y=0 OIIK-1 H1
8 Peumts nuddepenimansHoe ypaBHEHHE (1- X2) V4 xy=0 OITK-6 H1
29 |Pewmts nudpdeperunansHoe ypaBHeHHey' COSX — ) sinx=0 OTIK-6 H1

Haiitu pagnyc CXOIMMOCTH CTEIIEHHOTO PSi/ia M OMPEACIUTH Tl CXOJAUMOCTH Ha KOHIIAX HHTEpBasa CXOAUMOCTH

o gH
30 3 4_xn OIIK-1 H1
n=1 1

ITpoBepuTh HEOOXOANMOE YCIOBUE CXOAUMOCTH PshEa n2 +1

31 OIIK-6 H1
n=1 dn+2

Hcenenosatk Ha CXOXUMOCTb PS04 4 )

32 OIIK-1 H1

n=1 3”

5.3.9. Bonipochb! AJ15 KOHTPOJILHOM (pacueTHO-rpaduyeckoii) padoThl
He npexycMmoTrpeno




5.4. CucremMa onieHUBAHHUSA JOCTHKEHUS KOMITETEHIINI
5.4.1. OueHka 10CTHKEHHUS] KOMIIETEHIIUI B X0/1e IPOMEKYTOYHOM aTTecTalNu

MHaukaTopbl TOTHKEHMSI KOMIIETEHLIUN Howmepa BonpocoB u 3agau

BOIIPOCHI K | 3aJla4u K | BOIPOCHI K| 3aJiavu K

Kox Conepxanue
9K3aMeHy | dK3aMmeHy | 3auery 3a4ery

OIIK-1 CrocoOeH MpUMEHATh €CTECTBEHHOHAYYHBIC W O0IICHHKEHEPHBIC 3HAHKS, METOIBI MATEMATHUCCKOTO aHAIN3a U MOJICTTHPOBAHHS,
TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO HCCIEIOBAHIS B IPOPECCHOHATBLHOM eI TeThbHOCTH

OCHOBBI MATEMATUKH 1,2,6,8,9,10 1,26.89.1
31 ,12,15,17 1,13
pemaTh cTaHIapTHBIC MTPO(HECCHOHANBHBIC 3a7a9 ¢ IPUMCHECHHEM €CTECTBEHHO- 27914 1,4,6,7,10,1
Vi HAYYHBIX 3HAHUI > 1,14
TEOPETUIECKOTO U IKCIIEPUMEHTAIILHOTO HCCIIC0BAaHMS 00BEKTOB MPOeCCHOHATBHON
5,12,15 4,7,10
H1 NeATEIbHOCTH

OIIK-6 CriocobeH aHaIM3UpOBATh U pa3padaThiBaTh OPraHU3alMOHHO-TEXHUIECKIE U SKOHOMHYECKHE TPOIIECCHI ¢ TPUMEHEHNEM METOJIO0B
CHUCTEMHOT'0 aHAJIN3a U MaTEMaTUIECKOTO MOJCTHPOBAHUS

334953791131 3,4,5,7,10,
e OCHOBBI MAaTEMATHYECKOTO U UMUTAIIMOHHOTO MOJIETMPOBAHUS 31416 1214
2,3,5,8,9,12,
V2 aHaJIU3UPOBATh SKOHOMHYECKHUE MPOIECCH C MPUMEHEHUEM MaTEMaTUYECKUX METOIOB 3,4,6,8,11 15
MIPUMEHEHUS] METOOB MaTEMAaTHIECKOTO MOJICITUPOBAHUS B PO ECCHOHATEHON 11013 5815
H1 NIeSITENIbHOCTH ,10, .8,




5.4. CucremMa olleHUBaHHUS JOCTHKEHUS KOMIIeTeHITU I
5.4.2. OueHka 10CTHKEHUS KOMIIETEHIIUH B X0/1€ TeKYIIEero KOHTPOJIA

MHauKaTopsl JOTHKEHNS KOMIIETEHIIUN

Homepa BonpocoB u 3agau

BOIIPOCHI 3aauu s
BOINPOCHI
Kon Coneprxanue YCTHOTO IIPOBEPKH
TECTOB
ompoca HaBBIKOB
OIIK-1 CriocobeH MpuMeHSITh €CTeCTBEHHOHAYYHbIE 1 00IEMH)KEHEPHBIE 3HAHUS, METO/IbI MaTEMaTHYECKOI0 aHAIIN3a U
MOJICTIMPOBaHUS, TEOPETUIECKOTO U SKCIIEPUMEHTAIBEHOTO NCCIIEIOBAHMS B TPOQECCHOHANBHOM JIESTEIbHOCTH
1,4,5,7,10,14,
31 locno ATeMATHK 1,4,6,7,8,14, | 17,18,21,22,
HOBBI MaTe€MaTHKH
16,19,22 25,26,29,32,
33,35,37
y] |PemaTh CTAHApTHEIE nipodeccroHaNIFHBIE 3aaull ¢ IPUMEHeHneM ectecTBeHHoq 3,11,12,18,20,
Hay4YHbIX 3HaHUHN 23,25,27,29,
2,3,5,6,8,10,
o1 TEOPETUYECKOT0 U IKCIIEPUMEHTATIBLHOT0 UCCIICAOBAaHMS 00BEKTOB 2,59,10,13,17, 12,13,16,18,
npoQeCcCHOHANBHON AeATEIIbEHOCTH 21,24,26,28 19,23,26,27,
30,32

OIIK-6 Crioco0OeH aHaIM3UPOBATh U Pa3pabaThBaTh OPraHU3aMOHHO-TEXHUIECKHE U YKOHOMUYIECKHE TPOLIECCH ¢ IPUMEHEHUEM
METOIOB CHCTEMHOI'0 aHAJIM3a U MaTEMaTHYECKOTIO MOJICTUPOBAHUS

2,3,6,8,9,11,
32 HOBBI MATEMaTHYECKOr0 M IMHUTALMOHHOTO MOJICIIUPOBAHMS 30,32,37 12,13,15,16,
OCHO €MaTHYECKOr0 IOHHOT'O MOJEIUPO 32, 19.23.24.27.
28,30,31,34,36
y, |AHAITH3HPOBATE SKOHOMHYECKHE NPOLECCE C NPUMEHEHHEM MATEMATHIECKHX 31333539
METOZOB
1,4,7,9,11,14,
MIPUMEHEHHNS] METO/I0OB MaTEMaTHIECKOT0 MOJIETIMPOBAHHMS B TPOQECCHOHATEHOM 15,17,20,21,
HI 34,36,38
JIESATEIbHOCTH 22,24,25,28,

29,31




6. YueOHO-MeTOAMYECKOE 00ecIeueHrne JUCIUILIHHBI
6.1. Pexomenayemasi iureparypa

Bubmmorpadudeckoe omucanue

Bug n3panus

Hanmnos FO. M. Maremartuka [31neKTpoHHBIH pecype]: YueOnoe nocodue / FO. M. lanunos, JI. H.
Kypbenko; Kazanckuii HamOHaIBHBIN HCCIEIOBATEIBCKIH TEXHOIOTHIECKAN YHUBEPCUTET;
Kazanckuii HallMOHATBHBIN UCCIIEIOBATENhCKUN TeXHUYecKui yauBepcuteT uM. A.H. Tymnonesa -

Mocksa: OOO "Hayuno-uznarensckuii nentp MHOPA-M", 2022 - 496 c. [ODU] [OBC 3nanuym] URL:

https://znanium.com/catalog/document?id=399360

VuebHoe

Hertsapea O. M. MaremaTuka B IpuMepax 1 3aJiadax [3JIeKTpOHHBIN pecypc]: YuebHnoe mocodue / O.
M. Hertspesa, JI. H. XKyp6enko; Kazanckuii HallmoOHaIBHBIN HCCIEN0BATENbCKUN TEXHOIOTMUECKUH
yHuBepcuTeT; KazaHCKUil HallMOHAJIbHBIN HCCle0BaTENbCKUM TEXHUUECKUN yHUBepcuTeT uM. A H.
Tynonesa - Mocksa: OOO "Hayuno-uzgarensckuii neatp MHOPA-M", 2021 - 372 c. [OU] [OBC
3nannyM| URL: https://znanium.com/catalog/document?id=377513

YuebHoe

[unauer B. C. Bricuias matemaruka [371eKTpoHHbIH pecype]: YueOuuk / B. C. [llunaues - Mocksa:
00O "Hayuno-uznarenbckuit nentp MHO®PA-M", 2023 - 479 c. [DU] [OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=416006

Vuebnoe

Marematrka. OCHOBHBIC ITPHEMBI PELICHHSI OOBIKHOBEHHBIX I ((hepeHInpoBaHHbIX YPaBHEHUH
[DnexTpoHHEBIN pecypc]: MeToAnYecKre YKa3aHus ISl CaMOCTOSATENIFHON paboThl 00yUJaIOMUXCS 1O
HarpasJeHUIo moAroToBku: [Ipukiannas undopmarika npoduis noaroropku: MudopmanuoHHble
cucTeMbl U TexHonoruu B MeHepkMenTe ATIK / BopoHeXCKuii rocy1apCTBEHHBIH arpapHbIi
yausepcuret / B.I1. IHanxwii, A.E. ITonos, I1.B. Mockaxes. - Boponex: BI'AY, 2019.
URL:http://catalog.vsau.ru/elib/metod/m152669.pdf

Mertonuueckoe

Vne3pko A.B. TTopsanok orieHUBaHUS PE3yIbTATOB TOCTHKEHUSI KOMIIETEHITUI: METOAMYECKIE
MaTepualsl Jisl OCHOBHOM 00pa3oBaTelbHOI nmporpamMmbl 1o HampasieHuto: 09.03.03 [puknannas
nHpopMmaruka, npodmis: Madopmanonnsie cucteMsl 1 TexHosnoruu B MeHemkmente AIIK / A.B.
Vnesrko, C.A. Kynes, A.A. Toncteix. — Boponex: BI'AY, 2019. — 24 c. URL:
http://catalog.vsau.ru/elib/metod/m153419.pdf

Mertonuueckoe

Vinessko A. B. Ilopsnok ¢popmMupoBaHHs KOMIETEHIINH: METOJMYECKHE MaTEPHaIIbI ISl OCHOBHOM
00pa3oBaTeIbHOM MporpaMMbl OakamaBpuara 1o Hamnpasieruro: 09.03.03 IMpuknagaas nHPOpPMATHKA,
npoduis: MadopMaimonnpie cucteMbl B TexHooruu B MeHemkmenTe AIIK / A.B. Yiaessko, C.A.
Kynes, A.A. Toncteix. — Boponex: BI'AY, 2019. — 39 ¢ URL:
http://catalog.vsau.ru/elib/metod/m153465.pdf

MeTtoauueckoe

Bectaux Boporexckoro rocyaapcteHHoro yausepcutera. Cepust: @usuka. MaTemMaTHka: [HayqHBIH
xkypHai] / peaxon.: baes A.Jl. (ri. pen.) u ap. - Boponex: BopoHekckuii rocynapcTBeHHBIH
yauBepcutet, 2020 [91] URL: https://elibrary.ru/contents.asp?titleid=9761

Ilepuoauueckoe

Marematika ¥ MaTeMaTHYeCKOE MOACIUPOBAHUE: HAYYHO-IPAKTHYCCKHI PELCH3UPYEMBIi KypHAI:
ceTeBoe HaydHoe 3Aanue / Yupenurens: HannoHanpHbI DnekTpoHHO-MHQOpMamoHHBIH
Koncoprimym (HOUKOH) - Mocksa: HanmonansHbiit DnekrponHo-MHpopmanmonasii Koncopmym
(HOUKOH), 2020 [DU] URL: https://elibrary.ru/contents.asp?titleid=54179

Iepuonuueckoe

6.2. Pecypcnl cetu UHTEpHET
6.2.1. DeKTpOHHBbIEC OMOIMOTEYHbIE CHCTEMBI

Hassanne

Pasmemnienue

Jlanb

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

IOPAMT

http://www.biblio-online.ru/

IPRbooks

http://www.iprbookshop.ru/

E-library

http://https://elibrary.ru/

ANl W=

DnekrponHas 6udanoreka BIAY

http://library.vsau.ru/



http://znanium.com/
http://https/elibrary.ru/

6.2.2. Ilpodeccnonanbubie 6a3b1 JAHHBIX 1 HHPOPMAIMOHHBIE CHCTEMBbI

Ne HazBanue

Pasmemenne

1 {IToptan rocygapcTBEHHBIX YCIYT

https://www.gosuslugi.ru/

CnpaBouHas npaBoBas cucrema Koncynerant [lmtoc

http://ivo.garant.ru

ArpapHasi poccuiickasi HH(GOpPMaIMOHHAas CHCTEMA.

http://www.aris.ru/

I/IH(I)OpMaHI/IOHHa}I CHCTEMA I10 CEIIbCKOX03IHUCTBEHHBIM HayKaM 1
TCXHOJIOTUAM

http://agris.fao.org/

[IpodheccuonanbHbie cipaBoYHbIE cCTeMBI «Komeke»

https://Texakcnept.caiit/sistema-kodeks

2 [CnpaBounas npaBoBas cucrema I'apant

http://www.consultant.ru/

6.2.3. CaiiTbl M uHpoOpMaLHO

HHBIC MMOPTAJIbI

Haspanue

Pa3memienue

O6paBOBaTeJ'H:HLIe PECYPChI 1O MAaTCMATHUKC

www.math.ru

HuTtepHeT OMOIMOTEKa NONYIAPHON (DH3HKO-MaTEMaTHICCKOH

http://ilib.mccme.ru/

Caiit 0 pazferne BhICIIEH MaTeMAaTHKH — MAaTEeMaTHISCKUI aHaITN3.

http://procmem.ru/

AWNH%

«Pe3onbBeHTan

https://www.resolventa.ru/




7. MaTepuajibHO-TeXHHYECKOE M IPOrPaMMHOe ofecneyeHne JUCIUITUHBI

7.1. Ilomeenus il BeleHUs 00Pa30BaTeIbLHOIO NMpouecca u 000pyA0BaHUe

HaunmeHnoBaHne oMeneHni Ais MPOBEACHUS BCEX BUJIOB
y4eOHOI eATeIbHOCTH, TIPEyCMOTPEHHOI yueOHbIM [UIaHOM, B
TOM YHCIIE TOMELIEHHS 1JIs1 CAMOCTOSITENIbHON PabOoTHI, C
YKa3aHUeM IIepeYHs] OCHOBHOTO 000pYA0BaHus, y4eOHO-
HaIJSAHBIX TOCOOMH M HCIOJIB3yEMOT0 IPOrPaMMHOT0

Anpec OMeIIeHUH 11 TPOBEICHHS BCeX BUIOB
yueOHOI1 eaTeTbHOCTH, IPETyCMOTPEHHOH yueOHbIM
TUTAHOM

YuebHast ayTUTOpHS AT IPOBEACHUS YISOHBIX 3aHATHIA:
KOMILIEKT yueOHOH MeOeny, IeMOHCTpalluOHHOE 000pyA0BaHKE
1 y4eOHO-HarsIHbIe TT0COOuSI.

Poccuiickas ®enepanns, Boponexckas 061acTp,
ropoJCKOM OKpyr ropox Boponex, ropon Boponex,
ynuua Mudypuna, jom 1

VYueOHast ayauTOpUs IUTS IPOBEICHUS YUCOHBIX 3aHITUM:
KOMIUIEKT yueOHOM MeOelH, 1eMOHCTPAHOHHOE 000pYA0BaHUE
M y4eOHO-HATJISIIHbIE TOCOOHS, KOMITBIOTEPHASI TEXHUKA C BO3-
MOYKHOCTBIO ITOJIKIIFOUEHHS K ceTH "VHTepHeT" u obecredeHu-
€M JIOCTYTIa B JIEKTPOHHYIO HH(POPMaLMOHHO-
00pa3oBaTeNbHYIO Cpely, MCIIOIb3yeMOoe IIporpaMMHoe obec-
nedenre MS Windows / Linux (ALT Linux)/ Pex OC, Office
MS Windows / OpenOffice / LibreOffice, Adobe Reader / DjVu
Reader, SIunekc Bpaysep / Mozilla Firefox / Internet Explorer,
DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning server , AST
Test, Anpt ®unance! 3, Mathcad, Maxima.

Poccutiickas denepanus, BopoHexckas 061acTb,
roOpoACKoi oKkpyr ropos Boponex, ropon Boponex,
ynuua Mudypusa, qoMm 1

[Tomermenwe A1l CAMOCTOSTENEHON PaOOTHI: KOMIUIEKT
yueOHOU Mebenu, TeMOHCTPAITHOHHOE 000pyI0BaHUE U YIeOHO-
HarjiAaHbIC HOCO6I/IH, KOMIIBIOTEPHASA TEXHUKA C BOBMOKHOCTBIO
noAkIoueHus K cet "MHTepHeT" U obecrieueHneM 10CTyIa B
3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaATENBHYIO CPEy,
HCTONB3yeMoe IporpaMMmHoe obecrieuenre MS Windows /
Linux (ALT Linux)/ Pen OC, Office MS Windows / OpenOffice
/ LibreOffice, Adobe Reader / DjVu Reader, SIu-nexc bpaysep /
Mozilla Firefox / Internet Explorer, DrWeb ES, 7-Zip,
MediaPlayer Classic, eLearning server , AST Test, AmpT
dunancer 3, Mathcad, Maxima.

Poccutiickas ®enepannst, BopoHexckas o6macTtp,
ropozickoit okpyr ropon Boponex, ropon Boponex,
ynuua Mudypuna, aom 1 (ayn. 113, 115, 116, 119 120,
122, 123a, 126, 219, 220, 224, 241, 273 - ¢ 16.00 g0
20.00), 232a




7.2. [IporpammHoOe obecnieyeHue

7.2.1. IlporpaMmMHoOe o0ecnievyeHue 001ero Ha3HAYeHU s

Ne Hazpanue Pasmemenne
1 [Onepanmonnsie cucremsl MS Windows /Linux /Peg OC TIK B noxansHoM cetn B[AY
2 |ITakers! opucHbx npunokennii MS Office / OpenOffice/LibreOffice IIK B nokanbHOM cetu BI'AY
3 |IIporpammsl uist mpocMotpa daiinoB Adobe Reader / DjVu Reader IIK B nokanbHOM cetu BI'AY
4 [Bpayseps! SIunexc Bpaysep / Mozilla Firefox / Microsoft Edge IIK B nokanbHOM cetu BI'AY
5 |ArtuBHupycHas nporpamma Drweb ES I1K B nokansHOI cetn BITAY
6 |IIporpamma-apxuBatop 7-Zip I1K B noxansHo# cetn BITAY
7 |MynsTmMenna npourpeiBarens MediaPlayer Classic I1K B nokansHoit cetu B'AY
8 |IInardopma onnaitH-oOyuenus elearning server IIK B nokansHoit cetu BTAY
9 |Cucrema xomnbrotepHoro tectupoBanust AST Test IIK B nokansHo# cetu BTAY

7.2.2. Cienmaju3upoBaHHOE MPOrpaMMHOe obecriedyeHue

Hassanue

Pasmemnenne

INakeT cratucTiueckoil 00pabOTKM MaHHBIX Statistica

T1K B nokanpHoOM cetn BTAY

Cucrema KOMITbIOTepHOU anredopsl Mathcad

T1K B nokanbHOM cetn BTAY

wl|—~1=Z

CucremMa KOMITbIOTEpHOM anreOpbl Maxima

TIK ayx. 116, 120 (K1)




8. MexxaucunInHaApHbIe CBSI3H

BzauMocBsi3aHHbBIE IUCIIUTINHEL

Kadenpa, Ha KOTOpOII IpenonaeTcs

IToanuce 3aBenyromero

JUCLMIUIMHA kadenapoi

Kon HasBanue benp

51012 Teopust BeposiTHOCTEH U DKOHOMHYECKOI0 aHalln3a, CTATUCTUKU U j;/
e MaTeMaTHYeCKas CTaTHCTHKA MIPUKIIATHON MaTEeMaTHKH

ELO.13 HccnenoBanue onepauuii U METOABI DKOHOMHYECKOT0 aHalln3a, CTATUCTUKH U j;/

OIITUMH3AIINH

HpHKJ'IaZ[HOﬁ MaTEMaTUuKHU




IIpunoxenne 1

JIucT mepuoanyecKux NpoBepok padoyeil nporpaMmmbl 1 HHGOPMALKMs 0 BHECEHHBIX H3MEHEHUSIX

JIOJDKHOCTHOE JIMIIO,
MIPOBOJIUBILIEE IPOBEPKY
®.1.0., 10/KHOCTH

Jlara

[TorpebHOCTH
B KOPPEKTUPOBKE YKa3aHHEM
COOTBETCTBYIOLIHMX pa3JesioB paboueit
HPOrPaMMEI

I/IH(I)OpMaI_II/ISI O BHCCCHHBIX U3MCHCHHUAX
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