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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 58,15 76,75 134,90
OO6m1as camocTosTenpHas padoTa, 4 121,85 31,25 153,10
KonTakTHas pabota mpu mpoBeleHUU Y4eOHBIX 3aHSATHUH, 58,00 76.00 134,00
B T.4. (4)
JIEKITAHU 30 38 68,00
IIPAKTUUYECKUE-BCETO 28 38 66,00
CaMOCTvoaTeanaﬂ pabota mpuU MPOBENEHUU YYEOHBIX 113.00 13.50 126.50
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 NpoMeKyTOUHOM aTTecTalluu 3ayer 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 14,0
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 20,0
Teopemsl 0 tuddepeHupyeMbIx GyHKIUIX 2,0 2,0 4,0
OYHKIIMHA HECKOJIBKUX MTEPEMEHHBIX 4,0 4,0 4,0
Heomnpenenenuslii 1 onpenesieHHbIM HHTErpabl 8,0 8,0 22,5
DneMeHTHl (PYHKIIMOHAIBFHOTO aHAIH32a 6,0 4,0 4,0
WnTerpupoBanne GyHKINH HECKONBKHAX TEPEMEHHBIX U 3JICMEHTHI TCOPHH OIS 4,0 4,0 4,0
Kommnekcusie uncna. yHKIUU KOMILUIEKCHOTO IEPEMEHHOTO 2,0 2,0 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
JIuHeiinas ajare6pa M aHaJIuTHYeCKAs reoMeTpPHs
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
MaremaTH4eCKuil aHAJIN3
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
JAuddepeHuuaibHbie ypaBHEHHUs U PSAbI
JuddepeHnnanbabie ypaBHEHHUS TIEPBOTO MOPSIKA 1,5 1,5 20,0
Jluneiinsle muddepeHnnanbHbe ypaBHEHHS BTOPOTO MOPSIIKA C HOCTOSTHHBIMU 15 15 20.0
K03 hUIIEHTAMH ’ ’ ’
UucnoBble U cTeneHHbIC psiibl. [apMOHUYECKUid aHaIN3 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 ¥ ONpeAeIuTeNn

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

[[Munaues B. C. Beicuias MaTemMaTuka [3JI€KTpOHHBIN pecypc]:
VYueonuk / B. C. lllunages - Mocksa: OOO "Hayuno-
uzparenbekuii eHTp MHOPA-M", 2024 - 479 c. [DU] [9BC
3nanmym| URL:
https://znanium.com/catalog/document?id=432301

14,0

7,0

Bexkropnas anrebpa

Janunos FO. M. Maremartuka [31eKTpOHHBIN pecype]: YueOHOoe
mocobue / FO. M. armnos, JI. H. XKyp6enko; Kazanckmuii
HaIlMOHAJIbHBIN UCCIEI0BATEIbCKAN TEXHOIOTHMYECKUHN
yHUBepcuTeT; KazaHCKuil HallMOHABLHBIN HCCIEN0BATENbCKHMA
TexHuueckuit yausepcureT uM. A .H. Tynonesa - Mocksa: OOO
"Hayuno-uznarensckuii uentp MHOPA-M", 2022 - 496 c. [DU]
[OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

[[Tumaues B. C. Briciias MmaTemMaTuka [3JI€KTpOHHBIN pecypc]:
VYuebnuk / B. C. llunaues - Mocksa: OOO "Hay4Ho-
n3narenbekuit uentp MHOPA-M", 2024 - 479 c. [DU] [OBC
3rannym| URL:
https://znanium.com/catalog/document?id=432301

6,0

7,0

[psiMble U TIIOCKOCTH B
adhduHHOM IpOCTpPaHCTBE

[[unayeB B. C. Beiciias MaTemMaTuKa [3JI€KTpOHHBIN pecypc]:
Yuebnuk / B. C. lumaues - Mocksa: OOO "Hay4no-
uznarensekuid eHTp MHOPA-M", 2024 - 479 c. [OU] [9BC
3nanuym] URL:
https://znanium.com/catalog/document?id=432301

Harunos FO. M. Maremartuka [31eKTpoHHBIH pecype]: YaeOHOoe
nocobwue / FO. M. Jlanunos, JI. H. XXypbenko; Kazanckuit
HAITMOHAJBHBIN UCCIIEIOBATEIbCKUIN TEXHOIOTHUECKUH
yHuBepcuteT; KazaHCKuil HallMOHANIBHBIN HCCIeI0BaTENbCKUIMA
TexHuueckuil yauepcureT uM. A.H. Tynonesa - Mocksa: OOO
"Hayuno-m3natensckuii meHtp MHOPA-M", 2022 - 496 c. [OU]
[DOBC 3nanmym] URL:
https://znanium.com/catalog/document?id=399360

4,0

7,0




Kpussie BTOpOro nopsaka

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

[[Munayes B. C. Beicuias MmaTemMaTuka [3JIeKTpOHHBIN pecypc]:
VYuebnuk / B. C. lllunages - Mocksa: OOO "Hayuno-
uznarenbekuii eHTp MHOPA-M", 2024 - 479 c. [DU] [9BC
3nanuym] URL:
https://znanium.com/catalog/document?id=432301

4,0

7,0

MaremaTnyecknii aHaJIu3

Beenenue B anamu3 QyHKIHIA
OJTHOH MepeMeHHO

Janwmnos 0. M. MaremaTuka [37eKTpOHHBINH pecypc]: YdaeOHoe
mocobue / FO. M. lanunos, JI. H. XKyp6enko; Kazanckuii
HAITMOHAJBHBIN MCCIICIOBATEIILCKUI TEXHOIOTHYCCKHMA
yHuBepcuTeT; KazaHCkuil HallMOHAIBHBIN HCCIe10BaTENbCKUMA
texHnuecknit yausepcureT uM. A.H. Tymonesa - Mocksa: OOO
"Hayuno-n3natensckuii nenrp MHOPA-M", 2022 - 496 c. [OU]
[DBC 3nanmym] URL:
https://znanium.com/catalog/document?id=399360

Hertsapesa O. M. MaremaTuka B mpuMepax U 3ajadax

[31exTponHsIil pecypc]: Yuebnoe nocodue / O. M. [ertspesa, JI.

H. XKypbenko; Kazanckwii HallmoHATBHBIN HCCIIEIOBATEBCKUH
TEXHOJIOTMYECKUH YHUBEpCcUTET; Ka3zaHCKUI HallMOHANbHBIN
HCCIe0BaTeNIbCKUM TEXHUYECKUN yHUBEpcUTET UM. A.H.
Tymnonesa - Mocksa: OOO "Hay4Ho-u3aaTeabCKuii EHTP
NHOPA-M", 2021 - 372 c. [DU] [2BC 3nannym] URL:
https://znanium.com/catalog/document?id=377513

8,0

15,5

Huddepenmansaoe
ncynciIeHue GyHKIu 0THON
IIEPEMEHHOMI

[[Munayes B. C. Beiciias MaTemMaTuka [3J1€KTpOHHBIN pecypc]:
Yuebnuk / B. C. Hlumaues - Mocksa: OOO "Hay4no-
nanarenbekuit mentp MH®PA-M", 2024 - 479 c. [DU] [OBC
3nannyMm] URL:
https://znanium.com/catalog/document?id=432301

Janunos FO. M. Maremartuka [31eKTpOHHBIN pecype]: YueOHOoe
mocobue / 0. M. darmunos, JI. H. XKyp6ernko; Kazanckmuii
HaIIMOHAJIbHBIN MCCIEI0BATEIbCKAN TEXHOJIOTHYECKUHN
yHUBepcuTeT; KazaHCKuil HallMOHABLHBIN HCCIEN0BATENbCKHMA
TexHuueckuit yausepcureT uM. A.H. Tynonesa - Mocksa: OOO
"Hayuno-uznarensckuii uentp MHOPA-M", 2022 - 496 c. [DU]
[OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

20,0

17,0

Teopemsl 0
nuddepeHnnpyemMbIx
GyHKIHIX

HertsapeBa O. M. MaremaTnka B IpuMepax u 3aadax

[31exTponHsIil pecypc]: Yuebnoe mocodue / O. M. [lertspesa, JI.

H. Kypbenko; Kazanckuii HallmOHATBHBIN UCCICTOBATEIBCKUH
TEXHOJIOTHYECKUH YHUBepcHUTET; Ka3zaHCKui HallMOHANbHBIN
HCCIIE0BATENbCKUN TEXHUYECKUH YHUBEpcUTET UM. A.H.
Tymonesa - Mocksa: OOO "Hay4Ho-u3aTeIbCKUi IEHTP
NHOPA-M", 2021 - 372 c. [DU] [2BC 3nannym] URL:
https://znanium.com/catalog/document?id=377513

Vne3pko A.B. ITopsanok oueHUBaHuUs Pe3ynbTaTOB TOCTHKEHUS
KOMITETCHIINH: METOTUIECKUE MaTepHAaIIbI 111 OCHOBHOU
obOpa3zoBaTenbHON MporpaMMel 1o HampasieHuio: 09.03.03
[Mpuknaanas napopmaruka, npoduib: Mudopmanmonusie
cucTeMbl U TexHojoruu B MeHemkMente AIIK / A.B. Yaessko,
C.A. Kynes, A.A. Toncteix. — Boponexx: B'AY, 2019. — 24 c.
URL: http://catalog.vsau.ru/elib/metod/m153419.pdf

4,0

7,0




DYHKIIUU HECKOJIBKUX
TIEpEMEHHBIX

[[Munayes B. C. Bricuias MmaTemMaTuka [3JI€KTpOHHBIN pecypc]:
VYueobnuk / B. C. lllunages - Mocksa: OOO "Hayuno-
uzparenbekuii eHTp MHOPA-M", 2024 - 479 c. [DU] [9BC
3nanmym| URL:
https://znanium.com/catalog/document?id=432301

Hertsapesa O. M. MaremaTuka B mpuMepax U 3aadax

[31exTponHsIil pecype]: Yuebnoe nocodue / O. M. [ertspesa, JI.

H. XKypbenko; Kazanckwii HallmOHATBHBIN UCCIICIOBATEBCKUIH
TEXHOJIOTHYECKUH YHUBEpCcUTET; Ka3zaHCKUI HallMOHANbHBIN
HCCIe0BaTeNIbCKUN TEXHUYECKUN yHUBEpcUTeT UM. A.H.
Tymnonesa - Mocksa: OOO "Hay4Ho-u3aaTenbCKuii EHTP
NHOPA-M", 2021 - 372 c. [DU] [2BC 3nanuym] URL:
https://znanium.com/catalog/document?id=377513

4,0

14,0

Heonpenenennsiii u
OTpe/IeTICHHBI HHTErpaslbl

[[Tumaues B. C. Bricuias MmaTemMaTuka [3JI€KTpOHHBIN pecypc]:
VYuebnuk / B. C. llunaues - Mocksa: OOO "Hay4Ho-
nznarenbekuit uentp MHOPA-M", 2024 - 479 c. [DU] [OBC
3rannym| URL:
https://znanium.com/catalog/document?id=432301

Hertspesa O. M. Marematuka B mpumepax u 3ajadax

[amexTpoHHSIA pecypc]: Yuebnoe nmocodbue / O. M. [lerrsipesa, JI.

H. XKypb6enko; Kazanckwuii HallmoHATBHBIN HCCIIEI0BATENBCKUH
TEXHOJIOTUUECKUI YHUBepcUTET; Ka3zaHCKuI HallMOHaNbHbIN
HCCIIeIOBATENbCKUN TeXHHUECKUH yHUBepcuTeT 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

22,5

36,0

OneMeHTH (PYHKIIMOHAIBEHOTO
aHaIN3a

HertsipeBa O. M. MaremaTuka B puMepax U 3aadax

[a1exTponHsIil pecype]: Yuebnoe mocodue / O. M. [ertspesa, JI.

H. XKypb6enko; Kazanckwii HallmOHATBHBIN HCCIIEIOBATEBCKUH
TEXHOJIOTHYECKUI YHUBEpCcUTET; Ka3zaHCKuI HallMOHaNbHBIN
HCCIIEIOBATENbCKUN TEXHIUUECKUH yHUBepcuTeT uM. A H.
Tynonesa - Mocksa: OOO "HayuHo-u3gaTensckuit eHTp
NHOPA-M", 2021 - 372 c. [OU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=377513

MaremaTuka U MaTeMaTHYECKOEe MOJICIUPOBaHHE: HAYYHO-
MPaKTUYECKUI PELIEH3UPYEMbIH KypHAJl: CETEBOE HAYUHOE
n3nanue / Yupeanrtens: HanmoHamsHBIH DIIEKTPOHHO-
Nudopmannonnsnii Korcoprmym (HOUKOH) - Mocksa:
Harmmonansnslit DnexrponHo-NHbopmannonusii KoHcopimym
(HOUKOH), 2020 [DH] URL:
https://elibrary.ru/contents.asp?titleid=54179

4,0

16,0

WnrerpupoBanue GyHKIMIA
HECKOJIbKUX TIEPEMEHHBIX U
9JIEMEHTHI TEOPUH OIS

[Mumnages B. C. Beicmas matemMaTnka [3JIeKTPOHHBIN pecypc]:
Vuebnuk / B. C. lllunaues - Mocksa: OOO "Hay4no-
nznarensekuit eHTp MHOPA-M", 2024 - 479 c. [DU] [9BC
3nanuym] URL:
https://znanium.com/catalog/document?id=432301

Janunos FO. M. Maremartuka [371eKTpoHHBIN pecype]: YueOHoe
nmocobue / FO. M. lanunos, JI. H. XKyp6enko; Kazanckuii
HAITMOHAJBHBIN MCCIICIOBATEIIECKUI TEXHOIOTHUCCKHMA
yHUBepcuTeT; KazaHCKUil HallMOHAJIBHBIN HCCIE10BaTENbCKUIM
texHuuecknit yausepcureT uM. A.H. Tymonesa - Mocksa: OOO
"Hayuno-n3natensckuii nearp MHOPA-M", 2022 - 496 c. [OU]
[OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

4,0

16,0




KommiekcHrpie unca.
OYHKIIMY KOMIIJIEKCHOTO
TIEPEMEHHOTO

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

Janunos FO. M. Marematuka [31eKTpOHHBIN pecype]: YueOHoe
nocobue / FO. M. [lanuinos, JI. H. XKXyp6enko; Kazaucknit
HaIMOHAJIbHBIN UCCIEI0BATEIbCKAN TEXHOIOTHYECKUHI
yHuBepcuteT; KazaHckuil HallMOHaNbHBIN UCCIEA0BATENbCKUN
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

8,0

JAuddepenuuaibHble ypaBHeHUs U PAAbI

Hduddepernmansape
YpaBHEHUS MIEPBOTO MOPSAKA

MaremaTtruka. OCHOBHBIE TPUEMBI PEIICHHST OOBIKHOBEHHBIX
muddepeHInpoBaHHBIX YpaBHEHUH [ DIeKTpOHHBIH pecypc]:
METOJMYECKUE YKAa3aHUs ISl CAMOCTOSTENILHOW PaObOTHI
00y4aroIuXCsl 1T0 HANPaBJICHHUIO MOATOTOBKY: [IprukinagHas
uHdpopmatuka nmpoduib NoAroToBKH: VHPpOpMalmoHHbIE CHCTEMBI
u texHonorun B MeHepkmenTe ATTK / Boponexckuii
rocyziapcTBeHHbIH arpapubiid ynusepceutet / B.I1. aukuid, A.E.
ITonog, I1.B. Mockanes. - Boponexx: BI'AY, 2019.
URL:http://catalog.vsau.ru/elib/metod/m152669.pdf

MareMaTKa ¥ MaTeMaTH4ECKOEe MOJICIIMPOBAHUE: HAYYHO-
IIPaKTUYECKUN PELICH3UPYEMBIH XKyPHAIL: CETEBOE HAYYHOE
nu3nanue / Yupeaurenb: HanmoHambHBINH DIIEKTPOHHO-
Nudopmannonnsnii Korcoprmym (HOUKOH) - Mockga:
Hammmonaneusiit JnekrponHo-Mabopmannonnsiii Koncopiimym
(HOUKOH), 2020 [DU] URL:
https://elibrary.ru/contents.asp?titleid=54179

6,0

20,0

JIuneiinbie
muddepeHnnanbHbIe
YpaBHEHHsI BTOPOTO MOPSIIKA C
MTOCTOSTHHBIMH

ko3 purmerTamMu

MatemaTrka. OCHOBHBIE IIPHEMBI pEIICHUS OOBIKHOBEHHBIX

UG hepeHINPOBaHHBIX ypaBHEHUH [ DJIeKTPOHHBIN pecypc]:
METOAUYCCKUEC YKa3aHUsA I CaMOCTOSITEJILHON pa6OTI)I
00y4aroIMXCs 110 HAaNpaBJICHHUIO MOATOTOBKY: [IprkianHas
nHpopMaTHKa TPOoHIh MOATOTOBKH: NHPOpMAITMOHHBIE CHCTEMEI
u Texaonorun B MeHekMeHTe ATTK / Boporexckwii
rocynapCTBeHHbIN arpapubiii yausepcuter / B.I1. laukwuii, A.E.
[Tomog, I1.B. Mockaznes. - Boponex: BI'AY, 2019.
URL:http://catalog.vsau.ru/elib/metod/m152669.pdf

[[Mumaues B. C. Beicuias MmaTemMaTuka [3JI€KTpOHHBIN pecypc]:
VYuebnuk / B. C. llunaues - Mocksa: OOO "Hay4no-
nznarenbekuit uentp MHOPA-M", 2024 - 479 c. [DU] [OBC
3rannym| URL:
https://znanium.com/catalog/document?id=432301

6,0

20,0

YUuCIIOBBIE U CTEIECHHBIE PSABL.
I'apmonnueckuii ananus

Jarunos FO. M. Maremartuka [31eKTpoHHBIH pecype]: YaeOHOe
mocobue / FO. M. Nannnos, JI. H. XKyp6enko; Kazanckmii
HAITMOHAJIbHBIN UCCIIEIOBATEIbCKUI TEXHOIOTHIECKUN
yHuBepcuteT; KazaHCKuil HallMOHANIBHBIN HCCIeI0BaATENbCKUIMA
TexHuueckuil yausepcureT uM. A .H. Tynonesa - Mocksa: OOO
"Hayuno-m3natensckuii neHtp MHOPA-M", 2022 - 496 c. [OU]
[DOBC 3nanmym] URL:
https://znanium.com/catalog/document?id=399360

6,0

16,0




[[Munayes B. C. Bricuias MmaTemMaTuka [3JI€KTpOHHBIN pecypc]:
VYueobnuk / B. C. lllunages - Mocksa: OOO "Hayuno-
uzparenbekuii eHTp MHOPA-M", 2024 - 479 c. [DU] [9BC
3nanmym| URL:

hitns://znanium com/catalos/docnment?id=432301

Hroro

124,5

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, BHICOKUHT

CTyL[eHT BBITIJIOHWJT BCE 3a/laHUs, MTPEAYCMOTPEHHBIC HpOl"paMMOﬁ, oT4yuTajacs 0o
HUX BBIINOJIHCHUH, ACMOHCTPUPYA OTIMYHOC 3HAHUC OCBOCHHOI'O MaTcpuaia H
YMEHHUE CaMOCTOATEIIbHO PEIIATh CJIOKHBIC 3aJa9U JUCIUIIIITAHBI

3auTeHo, IPOIBUHYTHIN

CTyaeHT BBITUIOHWIT BCE 3a/IaHUs, IPEAYCMOTPEHHBIC IPOrpaMMOii, OTIHTAINCS 00
UX BBIIIOJIHEHUH, JEMOHCTPUPYS XOpOIIEe 3HAHUE OCBOCHHOIO MaTepuala u
YMEHHUE CaMOCTOSITEIILHO PELIATh CTAHIAPTHHIC 3a4a4U AUCLIUILIUHBI

3agTeHo0, IOPOTOBEII

CTy,I[eHT BBITIJIOHWJI BCC 3a/laHUs, TPEAYCMOTPCHHBIC nporpaMMoﬁ, OTYHTAJICSA 00
HX BBIIIOJTHEHUH, JEMOHCTPUPYSA 3HAHWUE OCHOB OCBOCHHOT'O MaTt€puajia 1 YMCHHE
pemaTh CTaHAAPTHBIC 3aa4i JUCIIUIIJIMHBI C TIOMOIIBIO IMTPETI0AaBaTEIIA

He 3auTeHO0, KOMIETCHIIUN 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 pCIIaTh 3aJja4i JUCHHUIIIMHBI JaXE€ C ITOMOLIBIO MPETIOoAaBaTe 1A




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 |AuddepenunanbHbie ypaBHEHHS C Pa3ICISONMMUICS IEPEMEHHBIMH. OIIK-6 32
12 |JTuneiinbie oqHOPOIHBIE ¥ HEOAHOPOAHBIE AubdepeHnnanbHbie ypaBHeHus. CTPyKTypa OOIIEro pemeHus.. OIIK-1 31
13 JInneitnpie HeogHOpOaHEIE U depeHIHaTbHbIC ypleHeHI/ISI C TIOCTOSIHHBIMH KO3 dunnerTamu. OTBICKaHUE yU.H. H OIK-6 0
YO.H. IS Pa3IMYHBIX CTAaHJAPTHBIX IPaBBIX YacTeH.
14 |HopmanbHsie cucteMsl AuddepeHIHatbHbIX YpaBHSHHH W HX HHTETPUPOBAHHE METOIOM HUCKIFOYCHUSL. OIIK-6 32
15 |Tlonsitis TPOHHOTO U N-KPATHOTO WHTETPAa. OIIK-1 31
16 |CkansipHoe 1osie 1 ero XapakTepUCTHKU: POU3BOJHAS [0 HANIPABJICHHIO, TPAAUCHT. OIIK-6 32
17 [MonsiTie uncnoBoro psiga U ero cyMMsl. OCHOBHBIE CBOHCTBA CXOJSIIIMXCS YHCIOBBIX psinoB. HeoOxoanMeblid mpu3HaKk OIIK-1 31
CXOJMMOCTHU YHCIOBOTO Psifa.
18 JHal\UHCPC}.lthLLlVlULM A CJIOBbIT p)l).lbl, lllJl/ledK JICNMUHMNWIIA. JHal\UllUpCme-p'm,_al)LUJll’UlHa)l 148 belUbHd)l OHK-6 32
19 Psner Teiinopa u Makiopena. PasnoskeHne OCHOBHBIX dJIeMeHTapHbIX GyHKIMH B psia Maxiopena. [Ipumenenue psaos OIK-6 3
B TIPUOJIMKEHHBIX BHIYHCIICHUSX.
20 OcHOBHBIE OHATHUS 0 AU HepeHINATBHBIX ypa]iHeme nepBoro nopsiaxa. 3amada Komm, ycioBus CyIecTBOBaHHUS U OIIK-6 .
€IMHCTBEH- HOCTH €€ PEIICHHUs], TeOMETPUUECKHI CMBICIL.
21 |OpHopoxHble muddepeHraIbHbIe YPaBHESHHUS IEPBOTO TOPSIIKa OIIK-6 32
22 |Juneitasie quddepeHimanbHbe ypaBHEHHS IIEPBOTO MOPSIKA. OIIK-1 31
23 |OcHoBHbIe MoHATHS 0 T depeHInaTbHBIX YPABHEHUSIX BTOPOTO OIIK-6 32
24 | IuddepenunanbHble ypaBHEHHs BTOPOr0 HOPs/IKA, TOMYCKAONINE IIOHIKEHHE HOPSIIKA. OIIK-6 32
25 JIuneiinble 0JHOPOAHBIE nnd)(bepeﬂuua{bﬂme ypaBHE}HI/Iﬂ C MOCTOSTHHBIMH K03 durmentamu. OTbICKaHKE 00IIero OITK-1 31
pelIeHNs B cIydae pa3INIHbIX CHTYAINH Ul KOPHEH XapaKTepUCTHIECKOTO YPABHEHUS
26 |YucnenHnoe uHTErpupoBanue 1udGepeHIMAIbHBIX YPaBHEHHH. OIIK-6 32
27 [MonsiThe uncnoBoro psiaa u ero cyMMbl. OCHOBHBIE CBOWCTBA CXOJSIMXCS YUCIOBBIX PsioB. HeoOXoanMblii mpu3HaK OITK-6 B
CXOJMMOCTHU YHCIOBOTO Psifa.
28 |HeoOXxomuMblii IPU3HAK CXOJMMOCTH YUCIIOBOTO Psifa. OIIK-1 31
29 |TIpu3Haku cpaBHEHHS CXOAMMOCTH PSJIOB C MOJOKUTEIBHBIMU YICHAMH. OIIK-6 32
30 |IIpusnax Janambepa. OIIK-1 31
31 |Ipusuax Komru. OIIK-6 32
32 |WHTerpanbHbIil MPU3HAK CXOAUMOCTH. OIIK-6 32
33 |3nHaxouepeayronecs YHCIOBbIE Ps/Ibl, NpH3HAK JIeHOHHIa. OIIK-1 31
34 |3naxonepeMeHHbIC psabl. AGCOIIOTHAS U YCIOBHAS CXOAUMOCTb. OIIK-6 32
35 |lonsiTre (YHKIMOHAIBLHOTO U CTEIEHHOTO psia. Teopema AGers. OIIK-6 32
36 lpl/ll,:\)ﬂUMClpl/l‘iCbl\l/ll/l PAA. NOSPPUOMCHIBI WYPDbC. JIOUTATUR= HBICT yCUJIUBWA PDASJIOARCHYA TICPDHOMACCRON PYHRINA B OHK-l 31
37 |Psn @ypbe Uis YeTHBIX U HEYETHBIX (DYHKIIHUA. OIIK-6 32
38 |Paznoxenue B psin Pypbe neproandeckux GyHKIUH ¢ TPOU3BOJIBHBIM IIEPHOIOM. OIIK-6 32
39 |YucnenHoe unTerprpoBanue quddepeHnanbHbIX ypaBHEHHUI. OIIK-1 31
40 |IousTtue mepBooOpa3HOi U HeompeaeneHHoro nurerpasa. OCHOBHEIC CBOMCTBA HEONPEAEICHHOI0 HHTErpaa. OIIK-6 32




5.3.2. 3aganus k IK3aMeHy

Komrre-
Ne Copepxxanue 1
TEHIUS
1 [Haiitu wactryto npoussoayIo BToporo nopsika z ,, i pynkmz= (2x + 3y) 2 OIIK-6 H1
2 [Haiitu yacTryio MPOH3BOHYIO MEPBOTO MOPsIKA Z st hyrkumz = (2x + 3y) 2 OIIK-1 Vi
3 |Haiitu HeonpeaeaHHBIH HHTErpas oT GYHKUUK X"3-2*X"2+5 OIIK-6 y2
4 |Haiiti HeonpenenHHbIi HHTErpa ot GyHKIUK sin(5x-2) OIIK-6 V2
5 |Haiitu Heonpenennuslii uaTerpai ot pynkuuu cos(7x+3) OIIK-1 HI
x2
6  |BBIYMCINTE ONPENENCHHbIN HHTErPaI, HCIIOIB3YS METOX 3aMEHBI HGpGMCI{H—Oﬁ— OIIK-6 V2
0oX +1
2
7 |Boraucnuts mwioniaan Guryp, orpaHM4YeHHBIX 331aHHBIMHU apabosoi u npskoirt s V= —4x+12 OIIK-1 v1
JlaHbl 2 KOMIUIEKCHBIX Yncia U . YeMy paBHa IeHCTBHUTENbHAS YaCTh X PA3HOCTH ?
8 z, =2+ 3i z,=1—2i Zy — Zg OTIK-6 v2
9 |Haiitu obee pemenue quddepeHnanbHOro ypaBHeHus y' *y=x OIIK-1 V1
10 |Haiitn obuiee pemenue quddepeHnnanbHOro ypaBHeHus y'=x/y OIIK-6 H1
11 |Haiitu obmee pemenue quddepeHunanbHOro ypaBHeHus y'=y/X OIIK-6 v2
12 [Haiitn obmmee pemenne nqu¢GpepeHInaIbHOT0 YypaBHEHHs y'=cos(y/X)+2 OIK-1 Hl
13 |Haiitu obmee pemenue nuddepeHnmansaoro ypaBHeHus y'+8y'+16y=0 OIIK-6 Hl
)
14 |IIpoBepuTh Ha CXOAUMOCTH YHCIOBOH pﬂE 27+3 OIIK-1 V1
n=17
-n-2"
15 |Haiitu paguyc cXOIUMOCTU CTEIIEHHOIO psuzz, o X OIIK-1 HI
n=1
16 |Haiitu uaTeTpan J' (2x— 4) sin bxax OIIK-1 H1




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 |IIpon3BojHBIE OCHOBHBIX AJIEMEHTApHBIX QyHKIMH 1 npaBuia auddepeHMpOBaHHSI. OIIK-6 32
15 [B3anmHoe pacnosnokeHue ABYX NPSIMBIX Ha MIOCKOCTH. OIIK-1 31
16 |YpaBHEHHE IIJIOCKOCTH, €r0 UCCIEJOBAHUE. OIIK-6 32
17 |Onpenenenne MPON3BOAHOMN, €€ TEOMETPUICCKII M (PU3UIECKHIIA CMBICIT. OIlK-1 31
18 [CBs3p nuddepeHnnpyeMocTr 1 HENPEPHIBHOCTH (DYHKIIHH. OIIK-1 31
19 [[IpousBoaHas CIOKHON (YHKIUU. OTIK-6 32
20 |Ilonstue muddepennmana. OIIK-1 31
21 |[Ipomssognsie n nuddepenmans BEICIIX NOpaakoB. OCHOBHBIC TeOpeMbl TH((epeHIIHAaTHHOTO OIIK-6 32
2 HccnenoBanne pyHKINH HA MOHOTOHHOCTE, 3KcTpeMyM. Hanbopiiee n HanMeHbIee 3HaYeHUS (QYHKIIUN Ha OIIK-1 31
OTpE3KE.
23 |Hccnenosanue rpaduka GyHKIUHM Ha BBITYKIOCTh, BOTHYTOCTb, TOYKH Iepernoa. OIIK-6 32
24 | AcumnToThI rpaduka QYHKIHH. OIIK-1 31
5.3.4. 3ananus K 3a4eTy
Ne Conepxanue Kowe- nna
TEHUUS
1 3 4 2
1 |BbI4mciuTh OnpeenuTeNb 3 -1 04 OIIK-1 V1
2 4 2 3
0o 2 3 1
3x—2y+z=—4
2 |Pewnth cucTemy IMHEHHBIX YpaBHEeHUH MeTomoM [ayccaj Sxtyt+2z=6 OIIK-6 V2
—2x—3y—z=-10
3 |B tpeyrombhuke ¢ Bepmunamu A(-6;6), B(3;3), C(1;-3) naiitu aauny croponst AB OIIK-6 v2
4 Jlanbl koopauHaThl BepmuH mupamunsl ABCD: A{7; 2; 2}, B{5; 7; 7}, C{5; 3; 1}, D{-1; -2; 3}. CpenctBamu BEKTOPHOU OIK-1 Hi
anreOpbl HaiiTH rwiomans rpaHn ABC
5 |B tpeyronbhuke ¢ Bepmumnamu A(-6;6), B(3;3), C(1;-3) naiitu ypaBHeHHe cTopoHbl AB u ee yrioBoit koadduieHt OIIK-6 H1
6 Jlanbr 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
JIreOpbl HAWTH MOAYJIb BEKTOPA BA
7 BrruuciauTs mpesen, He Moib3ysICh IPABHIOM ﬂonmanﬂm[ 7x-3 IHB OIIK-1 i
oo\ Tx+9
] BrruncnuTs npeaen, He Nonb3ysACh IPABUIOM .HOHI/ITaJ]lf{m x32— 4x—-15 OIK-6 HI
3 2x" +8x—42
9  |Beruncauts npons3BoaHyo y=x"3-2*x"2+3 OIIK-6 v2
10 |BbruuiciuTh NpOU3BOAHYIO y=7*X"3-2%x"\4+32 OIIK-1 H1
11 |Bbruncnuth npou3BoaHyr0 y=sin(5x-2) OIIK-1 v1
12 |Bbruncnuts npousBoauyro y=cos(15x-21) OIIK-6 y2
IMoctpouts rpadguk GHyHKLINH, TPEIBAPUTEILHO HCCIIEIOBAB ee MeToAaMu An(GepeHInaTbHOr0 HCUUCICHHS
13 x OIIK-6 v2

y:

x> —4




[octpouts rpaduk GyHKINH, TpEABAPUTEIHFHO HCCIEIOBAB €€ METOAaMHU TU(GPEePEHINATEHOTO HCUUCTICHHS

14 C3xt 41 OIIK-1 Vi
y==">"
X
IMoctpouts rpadguk GyHKINH, TPEIBAPUTEIBHO HCCIIEIOBAB ee MeToAaMu Au(GepeHInaTbHOT0 HCUUCICHHS
15 ¥ 45x OIIK-6 H1

y=e

5.3.5. Tembl KypcoBoro npoexT (padoThbl) U BONMPOCHI K 3alI[UTe
He npexycMmotrpeno




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 HanmGosblmii 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 YpaBHECHHUS
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 MOMOINBI0 00PATHON MaTpHUIlbl 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 MPOM3BEACHNE BEKTOPOB, CBOMCTBA, MPHUIOKESHUSI. OIIK-1 31
5 |JluneitHOE MpOCTPaHCTBO. EBKIMIOBO MPOCTPAHCTBO. OI1K-1 31
6 |OcHOBHBIE 3a7]a41 aHAJTUTHYECKOM T€OMETPUHN Ha TJIOCKOCTH. OIIK-6 32
7 |B3auMHOE PaclOJIOKEHUE ABYX NPSAMBIX Ha IUIOCKOCTH. OIIK-1 31
2 [TapameTpnueckne 1 KaHOHUYECKUE YPAaBHEHNUS MIPSIMOK B IIPOCTpaHCTBE. B3anMHOE pacmonokeHune npsiMbIx OITK-6 3
1 TUIOCKOCTEH B IPOCTPAHCTBE.
9 |TToBepXHOCTH BTOPOTO MOPSIIKA. OI1K-6 32
10 |Tlonsitue pyHkuumM oHO#M nepeMeHHONW. OCHOBHBIE dJIeMEHTapHbIE (QYHKIIUH. OIIK-1 31
11 |BeckoHeyHo MaJible 1 GeckOHEUHO OonblIKe GYHKIMY U MX CBOWCTBA. 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 |IIpon3BoaHas CI0KHOM 1 00paTHON (YHKIUH. OIIK-1 31
15 |Housitue muddepenunana. OIIK-6 32
16 |OcHoBHBIE TeOpeMbl AN HEepEHIIMATBHOTO HCUNCICHUSI. OIIK-6 32
17 |UccnenoBanue rpaduka GyHKIINU HA BHITYKIOCTh, BOTHYTOCTh, TOUYKH Iepernoa. OIIK-1 31
18 |O0mras cxema nccinenoBaHus GYHKINH C IEIBI0 TIOCTPOSHHS ee rpaduka. OIIK-1 31
19 |IlonsiTHE TEpBOOOPA3HON U HEOIPEAEIEHHOTO HHTErPpajia U €ro CBOMCTRA. OIIK-6 32
20 |OcHOBHBIC METOABI HHTETPUPOBAHUS: METOJ| PA3JI0XKEHHsI, 3aMeHa TepEeMEHHOM, HHTerprupoBaHue 1o yactaM. | OIIK-6 32
21 |OnpeneneHHbId HHTErpall ¥ €ro oCHOBHbIE cBoiicTBa. Dopmyna Heiorona-JlelioHuna. OIIK-1 31
22 |IlpunoxeHust onpenereHHOro HHTerpania. OIIK-1 31
23 |TIpubnmkeHHbIC BRIYHCICHUS ONPEICIeHHBIX HHTETPAJIOB. OIIK-6 32
24 INonsiTne QyHKIUN HECKOMBKUX TIEPEMEHHBIX, €€ 00IaCTH ONPEACNICHHs, INHUN YPOBHS, rpaduka, npeena, OITK-6 0
HENPEePhIBHOCTH.
25 |TlonHOe npupaiieHue 1 nojaHbli auddepeHnnan, MpuMeHeHne B TPUOIIMKEHHBIX BEIYUCICHHSX. OIIK-1 31
26 |MccnenoBanne GpyHKINHU IBYX HE3aBUCHMBIX TEPEMEHHBIX HAa DKCTPEMYM. OIIK-1 31
27 |Anrebpandeckast popMa KOMIDIEKCHOTO YHCIIA, €r0 N300paKeHNEe Ha KOMIUICKCHOH IJIOCKOCTH. OIIK-6 32
73 OcHoBHBIE TOHATHSA 0 AU epeHTnaTFHBIX YpaBHEHAN TIEPBOTO 1}0p5{m<a. 3amaya Komm, ycioBus OITK-6 0
CYIIECTBOBAHUS M €AMHCTBEHHOCTH €€ PEIICHH], FeOMETPUIECKUN CMBICIL.
29 OcHoBHBIE MOHATHSA 0 AU PepeHIINATBHBIX YPaBHEHHUSX BTOpOro nopsiaka. Juddepenunansasie ypaBHeHHs OIK-1 31
BTOPOTO MOPsJKA, JOMYCKAIOUNE NOHWKEHUE MTOpsAKa.
Jluneitapie oqHOpOAHBIC AU(depeHITnaTbHbIe YPaBHEHHS C MOCTOSHHBIME Kod(d punmentamu. OThICKaHNe
30 y0.0. B CIIy4ae pa3IMyHBIX CUTYaIMH Ui KOPHEH XapaKTepUCTHUYECKOr0 YPaBHEHUSL. OTIK-6 32
31 |YucnenHoe nHTerpupoBanue quddepeHnnanbHbIX ypaBHEHU. OIIK-6 32
Omnpenernenye ABOMHOTO HHTErpaja u ero cBoicTa. CriocoObl BBIUMCIICHUS JBOMHBIX HHTETPAJIOB.
32 ITpunoxeHus: TBOHHBIX HHTETPAJIOB. OTIK-1 31
33 |IToHATHE KPUBOJMHENHBIX UHTEIPAJIOB. OIIK-1 31
34 |BekTopHOE noJie ero XapakTepUCTUKHU: MIOTOK U AUBEPTECHLIMS, IIUPKYJIALUSA U POTOP. OIIK-6 32
JlocTaTouHble MPU3HAKH CXOAUMOCTH 3HAKOIMOJIOKHUTENIBHBIX PSAA0B: IPU3HAKU CPAaBHEHUS, IPU3HAK
33 Hanambepa, npuznak Kommu. OTIK-1 31
36 |IlonsiTne GyHKIIMOHAIBHOTO M CTEHEHHOT0 pina. Teopema Aberns. OIIK-6 32
37 Tpuronomerpuueckuii psaa. Koapdpumuentsr Dypre. JlocTaTOUHBIEC YCIOBUS Pa3I0KEHIS IEPHOTNICCKON OITK-1 31
¢yakunu B pag ypse.
38 |Onpenenenue MaTpuIlbL. OIIK-1 31
39 |CaoiicTBa omnpenenuTenei. OIIK-1 31
40 |O6partHast MmaTpuiia. PaHr MaTpuub. OIIK-6 32
41 |Dopmymnst Kpamepa. OIIK-1 31
42 |BekTop. Onepannu Hax BEKTOPaMHU B TE€OMETPHUECKON opme. OIIK-6 32
43 |CkansipHO€ MpOU3BEIEHUE BEKTOPOB. OI1K-1 31
44 |BekTopHOE mpou3BeeHIe BEKTOPOB. OIIK-1 31




45 |CmemanHoe npon3BeeHHE BEKTOPOB. OIIK-6 32
46 |YpaBHeHne npsmoii, mpoxomAmielt uepes ABe 3aJaHHBIC TOUKH. OIIK-6 32
47 |9mnumnc. OIIK-1 31
48 |OKpYy>KHOCTb. OI1K-1 31
49 [OcHoBHBIE TeOpEeMBI 0 IIpeaenax. OIIK-6 32
50 |beckoneyHo Maible 1 OECKOHEYHO OoubIne (QYHKIIMH U UX CBOHCTBA. OIIK-1 31
51 |IlepBblit 3aMevaTenbHBINA IPEEI. OIIK-6 32
52 |Ompenenenne HePepHIBHOCTH (QYHKITH B TOUKE. OI1K-1 31
53 |Touku pa3pbiBa GYHKIMH 1 UX Ki1acCHDUKaIHSL. OIIK-6 32
54 |OcHOBHBIE TEOPEMBI O MpeaeIax OIIK-6 32
55 |Onpenenenue NpoOU3BOJHOM, €€ TEOMETPUIECKHN 1 (PU3HUECKUN CMBICIT OIIK-1 31
56 |IIpon3BomHBIC OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMN U mpaBmia AuddepeHpoBaHus OIIK-1 31
57 |Anddepennman GyHKIUN. OIIK-6 32
58 |OcHoBHbIe Teopembl Ard(HEPEHIIHATEHOTO HCYHCICHUS. OI1K-1 31
59 |Onpenenenue GyHKIMH HECKOJIbKHX MEPEMEHHBIX OIIK-1 31
60 [IIpou3BonHas MO HAIIPABICHUIO. OIIK-6 32
61 |I'paguent ¢pyHKIMH. OIIK-6 32
62 |Tabuuia OCHOBHBIX HEOIIPEAEICHHBIX HHTETPAJIOB. OIIK-1 31
63 |OcHOBHBIE METOABI HHTETPUPOBAHMSI. OI1K-1 31
64 |Kiaccel mHTErpHpyeMbIX QYHKIHUH. OIIK-6 32
65 |OcHOBHBIE CBOWMCTBA ONPEAEIEHHOIO HHTETpaa. OIIK-1 31
66 |3anaya Koum, ycioBus CyniecTBOBaHUS U €IMHCTBEHHOCTHU €€ PEIIeHUs OIIK-6 32
67 |YacTHble npupalleHusi, YaCTHbIE IPOU3BOAHBIE NEPBOrO NOPSIIKA, MX T€OMETPUIECKUI CMBICIL. OIIK-1 31
68 |IloHsITHE YaCTHBIX MPOM3BONHBIX W NONHEIX AH(depeHnanoB BEICIINX TOPSTIKOB. OIIK-1 31
69 |YpaBHEHHs KacaTenbHON TUIOCKOCTH W HOPMAIH K TIOBEPXHOCTH. OI1K-1 31
70 |IToHsiTne hyHKIMHM KOMIUIEKCHOTO IIEPEMEHHOT0, €€ Mpe/esa, HePEPbIBHOCTH U IPOM3BOIHOM. OIIK-6 32
71 | Anddepennpaibpabie ypaBHEHHs! C pa3AeNsIOIINMHUCS TTIEPEMEHHBIMH. OIIK-1 31
72 |OCHOBHBIE CBOWCTBA CXOJSIIMXCSI YHCIIOBBIX PSI/IOB. OIIK-6 32
73 |Heob6xonumebIil IpHU3HAK CXOXUMOCTH YHCIIOBOTO PSiIa. OIIK-1 31
74 |IIpu3HaKy cpaBHEHUS CXOJUMOCTH PSIOB C TONOKUTEIHHBIMH YICHAMH OIIK-6 32
75 |Ilpu3nak [lanambepa. OIIK-6 32
76 |IIpusnax Kommn. OIIK-1 31
77 |MHTerpanbHblil NpU3HAaK CXOIUMOCTH. OIIK-1 31
78 |TIpm3Hak JleiOHMIA. OI1K-6 32
79 |Tpuronomerpuueckuii psa. Koadduimenter Oypoe. OIIK-1 31
80 | Pasnoxenue B psix Oypbe nepronuueckux QyHKIUHA C IPOM3BOIBEHBIM ITEPUOIOM. OIIK-6 32




5.3.8. 3apanus nuist npoBepku (pOPMUPOBaHNS HABBIKOB

Komme-

Ne Conepxanne TeHIS %0
Bhrumciuth onpenemrens (o 5 _q o
4 1 3 5
1 a4 3 > 5 OIIK-6 HI
8 3 4 O
Pemuts cuctemy ypaBHenuii 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 4+ 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 N tg3X)4 OIK-1| HI
Haiitu npousBonHyto GpyHKIMN )
14 y= [3zSmT 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 IPON3BOHBIE IEPBOTO MOPsIKA OT QYHKINYE — i 3,._
17 p p P bynkuwg = 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 npenycMmotpeno




5.4. CucremMa onieHUBAHHUSA JOCTHKEHUS KOMITETEHIINI

5.4.1. OueHka 10CTHKEHHUS] KOMIIETEHIIUI B X0/1e IPOMEKYTOYHOM aTTecTalNu

MHaukaTopbl TOTHKEHMSI KOMIIETEHLIUN

Howmepa BonpocoB u 3agau

Kon

Conepxanue

BOMPOCHI K
9K3aMeHY

3aj1a4u K
9K3aMeHY

BOIPOCHI K
3a4ery

337341 K
3ayery

OIIK-1 CrocoOeH MpUMEHATh €CTECTBEHHOHAYYHBIC W OOIICHHKEHEPHBIC 3HAHUS, METOIBI MATEMATHUSCKOTO aHAIN3a U MOJICTTHPOBAHHS,
TEOPETUIECKOTO M IKCIIEPUMEHTAIBHOTO HCCIENOBAHIS B IPOPECCHOHATHFHOM e TeTbHOCTH

1,2,6,8,9,10
,12,15,17, 1,2,6,8,9,
20,21,23, 11,13,15,
OCHOBBI MAaTEMaTHKH 24262729 17.18.20,
,31,32,34, 22,24
31 35,37,39,40
peliath craHgapTHbIE MPOPECCHOHANBHBIE 331a41 C IPUMEHEHHEM €CTeCTBEHHO- 27914 1,4,6,7,10,
Y1  |Hay4yHBIX 3HAHUH > 11,14
TEOPETHIECKOT0 U 3KCIEPUMEHTAIIBHOTO HCCIIEN0BAHIA 0OBEKTOB MpodeccnoHaIbHON 5.12.15.16 47710
H1 JIeATEIbHOCTHU

OIIK-6 Cnocoben AHAJIU3UPOBATh U paSpa6aTLIBaTB OpPraHnu3allMOHHO-TEXHUYCCKHUC U SKOHOMHNYCCKHUEC IMMPOLCCChI C TPUMEHCHHUEM METO0B
CUCTEMHOI'O aHaJIn3a U MATEMATUYCCKOI'0O MOJACIINPOBAHUA

a2 145710,

OCHOBBI MaTEMaTUYECKOI0 U UMUTALIMOHHOTO MOJEINPOBAHUS 2’5 2’8 3’0 12,14,16,

32 33.36.39 19,21,23
2,3,5,8,9,12,

Vo AQHAJIM3UPOBATh SKOHOMUYECKHUE MPOLECCH] C IPUMEHEHHEM MaTeMaTUYECKHX METOO0B 3,4,6,8,11 15

MIPUMEHEHUS] METOJIOB MaTEMAaTUIECKOTr0 MOJICTUPOBAHUS B MPOGECCHOHATEHON

1,10,13 5,8,15

H1 NeATEIbHOCTH




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 3a/1a49u IS
Kog Copnepxanue BOTPOCHT YCTHOTO TIPOBEPKH
TECTOB
orpoca HAaBBIKOB
OIIK-1 Croco0OeH MpuMEeHSTh eCTECTBEHHOHAYYHBIC M OOIICHHKEHEPHBIC 3HAHUS, METOJ[BI MATEMAaTUICCKOTO aHATTN3a U
MOJICITUPOBAHHUS, TCOPETHUECKOTO M IKCIICPUMECHTAILHOTO UCCIICIOBAHUS B MPO(ECCHOHATBHOMN I TEIhHOCTH
1,4,5,7,10,14,
17,18,21,22,
25,26,29,32,
33,35,37,38,
31 |OCHOBBI MATEMATHKHU 1,4.6,7,8,14, | 39.41,43,44,
16,19,22 47,48,50,52,
55,56,58,59,
62,63,65,67,
68,69,71,73,
76,77,79
y| [PeluaTh cTaniapTHbie npodeccroHaNIbHbIE 33/1aul ¢ MPUMeHeHneM ectecTBeHHoq 3,11,12,18,20,
HAYYHBIX 3HAHUH 23,25,27,29,
2,3,5,6,8,10,
Hi TEOPETUIECKOTO U IKCIIEPUMEHTATHHOT O UCCIICAOBAHIS 00BEKTOB 2,5,9,10,13,17, 12,13,16,18,
POo¢e€CCUOHANTBHON eI TeTBEHOCTH 21,24,26,28 19,23,26,27,
30,32

OIIK-6 Crioco0OeH aHAIM3UPOBATh M Pa3padaThiBaTh OPraHU3aAIMOHHO-TEXHUICCKUE U Y KOHOMUYIECKHE MPOIIECCHI ¢ TPUMEHEHUEM

METOA0B CUCTEMHOI'O aHaJIn3a U MAaTEMAaTUYCCKOI'O MOACINPOBAHUA

2,3,6,8,9,11,
12,13,15,16,
19,23,24,27,
28,30,31,34,
32 |OCHOBBI MAaTEMATHUYECKOTO U MMUTAITMOHHOTO MOIEITUPOBAHUS 30,32,37 36,40,42,45,
46,49,51,53,
54,57,60,61,
64,66,70,72,
74,75,78,8
V2 AHATM3UPOBATh SKOHOMHYECKIE TPOIECCH C MPIMEHEHUEM MaTeMaTHIECKAX 31333539
METOJIOB
1,4,7,9,11,14,
MIPUMEHEHHUST METO/I0B MaTEMaTHYeCKOr0 MOJIEIIMPOBAHHMS B TPOQECCHOHATBEHON 15,17,20,21,
H1 34,36,38
JIeSITETLHOCTU 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. Bricmias matematuka [371ekTpoHHbIH pecype]: YueOnuk / B. C. [llunaves - Mocksa:
00O "Hayuno-uznarensckuii uentp MHO®PA-M", 2024 - 479 c. [DU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=432301

VuebHoe

Marematrka. OCHOBHBIE ITPHEMBI PELICHHSI OOBIKHOBEHHBIX () (hepeHInpOBaHHbIX YPaBHEHUIH
[DnexkTpoHHEIH pecypc]: METOIUYECKUE YKa3aHU ISl CAMOCTOATENBHON pabOThl 00YJArOIINXCS TI0
HarpasJeHuto oArotoBku: [Ipukiannas undopmarika npoduis noaroropku: MudopmannoHHsie
cucTeMbl U TexHonoruu B MeHepkMeHnTe ATIK / BopoHeXCKuit rocy1apCTBEHHBIH arpapHbIi
yausepcuret / B.I1. Ianxwii, A.E. ITonos, I1.B. Mockaxes. - Boponex: BI'AY, 2019.
URL:http://catalog.vsau.ru/elib/metod/m152669.pdf

Metoauueckoe

Vne3pko A.B. ITopsanok orieHUBaHUS PE3yIbTATOB TOCTHKEHUSI KOMIIETEHITUI: METOAMUECKIE
MaTepHabl JJ11 OCHOBHOH 00pa3zoBaTenbHON mporpaMMel o HanpasieHuto: 09.03.03 Ilpuknagnas
nHpopMmartuka, npodmis: Madopmanmonnsie cucteMsl 1 TexHonornu B MeHemkmente AIIK / A.B.
Vnespko, C.A. Kynes, A.A. Toncteix. — Boporex: B'AY, 2019. — 24 c. URL:
http://catalog.vsau.ru/elib/metod/m153419.pdf

Mertoanyeckoe

Vine3pko A. B. Tlopsinok hopMHpOBaHUS KOMITETCHIHIT: METOAMYCSCKIE MAaTEPHAIbI /151 OCHOBHOM
o0pa3zoBaTenbHOM nporpaMmel OakanaBpuara 1o Harnpasienuto: 09.03.03 Ipuknagnas nadopmaTHka,
npodwib: MHpopManmoHHbIe cCHCTEeMBI B TexHOoJIoruu B MeHemkMenTe AIIK / A.B. Yiessko, C.A.
Kynes, A.A. Toncteix. — Boponex: BI'AY, 2019. — 39 ¢ URL:
http://catalog.vsau.ru/elib/metod/m153465.pdf

Mertoanyeckoe

Bectaux Boponexckoro rocyaapctseHHoro yuusepcutera. Cepust: @usuka. MaTeMaTHKa: [HayqHBIH
xkypuai] / penxon.: baes A.Jl. (ti. pen.) u ap. - Boponex: BopoHexckuii rocynapcTBEHHBIH
yausepcuret, 2020 [OU] URL: https://elibrary.ru/contents.asp?titleid=9761

Ilepuoauueckoe

MaremaTrKa 1 MaTEMaTHYE€CKOE MOJICTIMPOBAHNE: HAYIHO-TIPAKTUYECKUH PElieH3UpyEMBbIi KypHa:
ceTeBoe HaydHoe u3nanue / Yupenurens: HannonansHbI DnexkTpoHHO-UHPOpMaOHHbBII
Koncoprmym (HOMKOH) - Mocksa: HanimonansHsii DnexTponHo-UapopMarmonnsiit Koncopunym
(HOUKOH), 2020 [DU] URL: https://elibrary.ru/contents.asp?titleid=54179

INepuoanueckoe

6.2. Pecypcnl cetu UHTEpHET
6.2.1. DeKTpOHHbIEe OMOJIMOTEYHbIE CHCTEMBI

Hassanne

Pasmenienue

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/

()Y A9, BN BNOS I | NS s

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

VYdeOHast ayAuTOPHS TSI TPOBEICHUS YICOHBIX 3aHATHH:
KOMIUIEKT yueOHO#H MeOelH, 1eMOHCTPAHOHHOE 000pYA0BaHUE
1 y4eOHO-HATTISAHBIE TTOCOOHS.

Poccutiickas ®enepanns, BopoHexckas 061acTp,
ropoAcKoi okpyr ropoq Boponex, ropon Boponex,
yimna MudypuHa, 1om 1

VYueOHas ayIuTOpHs 1JIsl IPOBEACHUS yUeOHBIX 3aHTHIHA:
KOMIUIEKT y4eOHOH MeOernH, JeMOHCTPaIlHIOHHOE 000pyI0BaHuE
U y4eOHO-HaIIAHBIC TOCOOHS, KOMITBIOTEpHAS TEXHUKA C
BO3MOKHOCTBIO IOAKITIOUeHHS K cetn "UHTepHeT" 1
obecrieyeHn-eM JIOCTYyIa B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely, MCIOIb3yeMoe IIporpaMMHoe obec-
neyenne MS Windows / Linux (ALT Linux)/ Pen OC, Office
MS Windows / OpenOffice / LibreOffice, Adobe Reader / DjVu
Reader, SAunexc bpaysep / Mozilla Firefox / Internet Explorer,
DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning server , AST
Test, Anpt ®unancer 3, Mathcad, Maxima.

Poccuiickas ®enepanns, Boponexckas o6aacTs,
ropozckou okpyr ropox Boponex, ropon Boponex,
ynuua Mudypuna, jom 1

[omermeHwe A1 CAMOCTOSTEIEHON PaOOTHI: KOMIUIEKT
yaeOHoI Mebenn, JeMOHCTPAIIIOHHOE 000pyIOBaHNE U YIeOHO-
HAarJsIHbIEe TTOCOOUS, KOMITBIOTEPHAs TEXHUKA C BO3MOXKHOCTBIO
noJKiIoueHus Kk cet "MHTepHeT" u obecriedeHueM JOCTyna B
3JIEKTPOHHYIO HH(POPMaIMOHHO-00pa30BaTEIBHYIO CPEay,
HCTIONB3yeMoe IporpaMMmHoe obecrieueHre MS Windows /
Linux (ALT Linux)/ Pex OC, Office MS Windows / OpenOftfice
/ LibreOffice, Adobe Reader / DjVu Reader, SIu-nexc bpaysep /
Mozilla Firefox / Internet Explorer, DrWeb ES, 7-Zip,
MediaPlayer Classic, eLearning server , AST Test, AnbT
®unance 3, Mathcad, Maxima.

Poccntickas ®enepanns, BopoHexckas 061acTp,
ropoAcKoi okpyr ropox Boponex, ropon Boponex,
ynuia Mugypura, qom 1 (aya. 113, 115, 116, 119 120,
122, 123a, 126, 219, 220, 224, 241, 273 - ¢ 16.00 no
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 (77‘

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

JlomKHOCTHOE JIUIIO,
MIPOBO/IMBILIEE TIPOBEPKY
®.1.0., 10IDKHOCTH

Jlara

[TorpebHOCTH
B KOPPEKTUPOBKE YKa3aHHEM
COOTBETCTBYIOLIHMX pa3JesioB paboueit
HPOrPaMMEI

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

3aB. kadeapoit
JLA. umkuHa

Iporoxon Nel0 ot
02.06.2026 T.

Her
Pabouast mporpamMma akTyaau3upoBaHa Ha
2026-2027 yuebHbIH TON

Her
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