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1. O0mas xapakTepucTHKA TUCIHIIMHBI

1.1. Heab AUCHUNIMHBI:

(hopMupoBaHHEe y 00YJArOIIUXCS YCTOMYMBHIX 3HAHUHM W HABBIKOB 110 HEKOTOPBIM pa3zesiaM BICIICH MaTEeMaTHKH,
HEOOXOJUMBIM JIJISI pEIIEHUS 3a/1a4 MPOeCCHOHATLHON e TEIIbHOCTH;

(hopMUpOBaHKE CHCTEMHOTO MBIIIICHUS ITyTEM JETATHLHOTO aHaIK3a MOX00B K MATEMaTHIECKOMY MOJISITHPOBAHUIO U
CPaBHUTEILHOT'O aHAJIN3a KOHKPETHBIX 3a71ay;

BOCITUTaHUE Y OOYYAIOIIMXCS HABBIKOB JIOTHYECKOTO MBITIUICHUS U (POPMATBHOTO 000CHOBAHUS PEIICHUS TTOCTABIEHHBIX
3a/1ad.

1.2. 3agaun IMCHUIIIMHBI:

OBJIaJIeHIE HEKOTOPBIMH pa3JielaMH Kypca BBICIIEH MaTeMaTUKU (aHAIMTHYECKast T€OMETPHS, DJIIEMEHThI THHEITHON
anreOpsl, TUdhepeHINATHFHOE U UHTETPAIbHOE HCUUCIICHUS, AU( depeHIInaTbLHbBIC YPaBHEHUS ), HEOOXOIUMBIMH JIJIs
aHalln3a ¥ MOJICIIMPOBAHUS 3a/1a4 MPO(HECCHOHALHON JAEATEIbHOCTH;

oTpejiesieHUe M yIopsAA0YeHHUEe HEOOX0IUMOT0 00beMa HH(pOPMAIIMHK ITPH MIOCTAHOBKE, pean3aiivi 1 00paboTke
WTOTOBBIX PE3YJILTATOB MAaTEeMAaTHIECKOW MOJIENHN 33724 MPO(HeCcCHOHAILHON AESITEIbHOCTH;

(hopMUpOBaHKE MTPAKTUICCKUX HABBIKOB, KOTOPHIC MIO3BOJIAT B JabHEHIIIEM MPUHUMATh 3()(PEKTUBHBIC PEIICHUS B
podeCCHOHAITLHON JISATEIEHOCTH.

1.3. lIpeamMeT TUCHUNIMHBI:
Teopernueckre OCHOBBI M TPAKTHYECKUE TPHUEMbI MATEMATUIECKOTO MOACTHPOBAHNS, pacueTa U ONTUMHU3AIIH
MPOLIECCOB, PA3ITMYHOTO YPOBHS CI0KHOCTH.

1.4. MecTo B 00pa3oBaTebHOl MporpamMmme:
o0s13aTeNIbHAs YacTh

1.5. B3aumocBs3b ¢ APYTHMH TUCHUILIMHAMM:
Bb1.0.12 Teopus BeposITHOCTEH U MaTeMaTHYECKasi CTATUCTHKA
b1.0.13 HccnenoBanue onepaunii 1 METOIbI ONITUMHU3ALIH

1.6. Oco0eHHOCTH peanu3anuu JUCHUILUIUHBI 1JIS1 HHBAJMIOB M JIHI ¢ OTPAHNYEHHBIMHM BO3MOKHOCTSMU 3/10POBbS

Oco0eHHOCTH peaTu3aluy JUCIUILINHEI JIJIsl HHBAJIMIOB U JIMI] C OTPAHMYECHHBIMH BO3MOXXHOCTSIMU 3JI0POBBS
OTIPEETISAIOTCA B MHAUBUYaThHOM MOPSIKE UCXOS U3 cenuduKy 3a00eBaHus U TpeOOBaHMA, yKa3aHHBIX B OCHOBHOU
00pa30BaTeIbHON MpOrpaMme



2. [Inannpyemsble pe3ybTAaThl H3Yy4YEeHHUS TUCHHIIIMHBI

Komnerenuus WHaukaTop JOCTHKCHUS KOMIIETEHIMN
Kon ConepxaHue Konx CopepxaHue
31 OCHOBBI MATEMATHKHU
Crioco0OeH MPUMEHSITh €CTECTBEHHOHAYYHBIE H
pemaTh CTaHAApPTHBIE PO(eCcCHOHATBHEIE 33Ja9H C
oOmIenH)KeHePHBIE 3HAHUSI, METOIBI Vi u
MIPUMEHEHHUEM €CTECTBCHHO-HAYUHBIX 3HAHUI
OIIK-1 [maTemaTn4eckoro aHajM3a U MOZCIUPOBAHUS,
TEOPETHIECKOTO U IKCIIEPUMEHTAIBEHOTO H1 TEOPETUIECKOTO U IKCIIEPUMEHTAIEHOTO UCCIIEIOBAHMS
HCCIICIOBAHUS B MPOGECCUOHATBHOM AESTSILHOCTH 00BEKTOB MPO(HECCHOHATBHOM AEITEILHOCTH
3 OCHOBBI MATEMATUYECKOTO ¥ IMHTAIIMOHHOTO
Crnioco0eH aHaIM3upoBaTh U pa3padaThiBaTh MOJICTUPOBAHHUS
OITK-6 OpTraHN3AIMOHHO-TEXHNUECKIE U SKOHOMHYECKIE V) AHATM3UPOBATH SKOHOMHUUECKHUE MPOIIECCHI C TPUMEHEHUEM
MIPOLIECCHI C TIPUMEHEHHEM METOJIOB CUCTEMHOTO MaTeMaTHYECKMX METOI0B
aHaJM3a U MaTeMaTHIECKOTO MOJCITPOBAHUS i MIPUMEHEHUS] METOZI0OB MaTEMAaTUIECKOTO MOJICITUPOBAHUS B

npodecCHOHANbHON AEATETbHOCTH




3. O0beM QUCHUILVIMHBI M BUbI y4e0OHOI padoThI

3.1. Ounas dopma 00yueHust

Cemectp
IHoka3zaresn Bcero
1 2
OO0r1mast Tpya0EMKOCTb, 3.€./9 5/180 3/108 8/ 288
OOmrast KOHTaKkTHas paboTa, 4 58,15 76,75 134,90
OO6mmas camocTosATebHas padoTa, 9 121,85 31,25 153,10
KoHnraktHas pabota mpu npoBeaeHUN YU4eOHBIX 3aHATHH, 58,00 76.00 134,00
B T.4. (4)
JICKIIAN 30 38 68,00
MIPAKTUICCKUE-BCETO 28 38 66,00
CaMOCTvos[TenLHas{ paboTa TpH TPOBEIECHUU YIEOHBIX 113,00 1350 126,50
3aHSATHHU, 9
KonTakTHass pabota mpu MPOBEACHHH MPOMEKYTOUHOM 0.15 0.75 0,90
aTTecTalluy 00y4JaroImuxcs, B T.4. (1)
IPYNIOBbIE KOHCYIbTAIIN - 0,50 0,50
3a4eT 0,15 - 0,15
IK3aMeH - 0,25 0,25
CamocrosTenbHass ~ pabota  IpU  NPOMEKYTOUHOU 8.85 1775 26,60
aTTecTaluu, B T.4. (4)
MOITOTOBKA K 3a4ETy 8,85 - 8,85
MOATrOTOBKA K SK3aMEHY - 17,75 17,75
o 3ayer,
dopma MPOMEKYyTOYHOH aTTecTauu 3a4er 9K3aMeH
9K3aMEH




3. O0beM QUCHUILVIMHBI M BUbI y4e0OHOI padoThI

3.2. 3aounas ¢popma o0yueHUs

Kypc
IHoka3zaTesn );Lp Bcero
OO01mast Tpya0EMKOCTb, 3.€./9 8/ 288 8/288
OOmas KOHTakTHas paboTa, 4 40,90 40,90
OO6mmas camocTosATenbHas padoTa, 4 247,10 247,10
KoHnraktHas pabota mpu npoBeaeHUN YU4eOHBIX 3aHATHH, 40,00 40,00
B T.4. (4)
JICKIIAN 20 20,00
MIPAKTUICCKUE-BCETO 20 20,00
CaMOCl;OSITeJ'IBHa}I paboTta TpU TPOBEIECHUH YIEOHBIX 22050 220,50
3aHATUH, 4
KonTakTHass pabora mpu MPOBEACHHH MPOMEKYTOUHOM
0,90 0,90
aTTecTaluy 00yJaroImuxcs, B T.4. (1)
IpyNHOBbIE KOHCYIbTAIIN 0,50 0,50
3a4eT 0,15 0,15
IK3aMeH 0,25 0,25
CamocrosTenbHass ~ pabota  IpU  NPOMEXKYTOUHOU 26,60 26,60
aTTecTaluu, B T.4. (4)
MOITOTOBKA K 3a4ETy 8,85 8,85
MOATrOTOBKA K 3K3aMEHY 17,75 17,75
. 3ayer, 3ayer,
dopma MpOMEKYTOUHOH aTTecTaluu
9K3aMEH 9K3aMEH




4. Coaep:xaHue QU CHHIIIMHBI

4.1. Copep:xaHue JUCHUILIMHBI B pa3pe3e pa3/ieioB U M0APa3/ieioB
Pasnen 1.
Jluneiinas anrera U aHAJIUTUYCCKast TEOMETPU
Tlonpazpen 1.1.
ManPII_IBI " ONPEACIUTEIIN
MAaTpHULbl ¥ orepanuy Haa HUMU. OrnpenenuTend 1 ux cpoiicTa. OnpenenuTens n-ro nopsjaka. MUHOpHI U ajredpandeckue
JOIIOJITHCHHA. O6paTHﬁ${ MaTpuna. Panr MaTpHuIbI. Brruucienue O6pﬁTHOfI MaTpHulbl C MIOMOUIBIO MTPOUENYPBI Faycca.
CoOCTBEHHbIE 3HAYCHUSI MATPHIL
Tlonpaznen 1.2.
Cucremsl THHEIHBIX anreOpandecKuX ypaBHEHUH

OCHOBHBIC MIOHSTHS U ONpeeNcH s PelieHne TMHEHHOH CHCTEMBI ¢ IIOMOILBIO 00pPaTHOM MaTpHLBI 110 popmyaam Kpamepa.
Teopema Kponexepa-Kanemm. Meroxn I"aycca 1 ero ncrions30BaHUe JUIS PEIICHUS H UCCIISJOBAHMS CHCTEM Ha COBMECTHOCTD

TTonpasnen 1.3.
Bekropnas anrebpa

MOHATHE BeKTOpA. JINHelHbIe onepalyuy Hajl BeKTopaMu. ba3uc Ha IIIOCKOCTH U B pocTpaHcTBe. [Ipoekius BeKTopa Ha OCh.
IMpsimoyromnbHas cucteMa koopauHat. KoopauHate! BekTopa u Toukd. CKansipHOe, BEKTOPHOE U CMEIIAaHHOE IIPOU3BEACHUS
BeKTOpOB. JIuHeltHoe npocTpancTBo. EBKINI0BO pocTpaHcTBo. JIMHelHbIe npeoOpa3zoBaHus

Tlonpasnen 1.4.
TIpsiMble U IIOCKOCTH B a(UHHOM IPOCTPAHCTBE

OCHOBHBIE 33/1a4Hl AHAJTUTHIECKOH T€OMETPUH Ha IIOCKOCTH. Y paBHEHUE JIMHUM Ha IIocKocTH. [IpsMas Ha IIOCKOCTH.
BekropHoe u o011iee ypaBHEHHS IIPSAMOii. Y paBHEHUE NPSMOIL, IPOXO/IAILICH Yepe3 3aJaHHYI0 TOUYKY, apaJUICNIbHO 33 JaHHOMY
BEKTOPY. Y paBHEHHE MPSIMO#L, IPOXO/IAIICH Yepe3 IBE 33 JaHHBIX TOYKH. YPaBHEHHE MPSMOU C YTIOBBIM KO3 hHIIHEHTOM.
B3zanMHOe 1o10XKeHHe ABYX IPSIMBIX Ha INIOCKOCTH. PaccTostHuE OT TOUKH J10 IuIocKocTH. Imockocts B mpoctpancTBe. Obmee
ypaBHeHHUe 11ockocT. HMccenenoBanue o0LIero ypaBHEHHUs IIIOCKOCTH. Y paBHEHHE IFIOCKOCTH, MIPOXOAALIEH Yepes Tpu
3alaHHBIX TOYKU. B3anMHOE pacroroxkeHne IocKocTel B IpocTpaHcTBe. [lapamMerpuueckie 1 KaHOHHYECKHE ypaBHEHUS
NpsIMOM B IIpocTpaHcTBe. B3auMHoe pacnonoxenue AByX NpsMbIX. B3anMHoe pacronoxeHue npsiMon U IIIOCKOCTH. Brimykiibie
MHOJKECTBA U UX CBOICTBa

Toapaspen 1.5.

Kpussie BTOporo nopsiaka

0030p KPHBEIX BTOPOTO MOPSAKA H IIOBEPXHOCTEH BTOPOTO IIOPsIKa
Paznen 2.

MaremaTuyeckuil aHamm3

Tonpazpen 2.1.

Baenenne B ananm3 QyHKIHI OJHON epeMeHHON

3JIEMEHTHI TEOPHU MHOXECTB. Torosorust yncnoBoii npsmoii. [lonstre GpyHKuuM 0 HOM nepemenHoi. Kitace aneMeHTapHbIX
¢ynxnuii. [Tpenen mocenoBaTeIbHOCTH U ero cBoiicTsa. [Ipenen u HenpepbIBHOCTS GYHKIMH. OIHOCTOPOHHUE ITPEIeIbI
¢yskuun. CBoiicTBa HenmpepbIBHEIX (GyHKImil. [Ipu3HaKy cyIiecTBOBaHMS KOHEUHOTO Mpeena. TeopeMbl 0 KOHEYHBIX
npenenax. beckoreyHo Manbie 1 6eCKOHETHO GonbIve (pyHKIMN. DKBUBAJICHTHbIE OECKOHEUHO Manble GpyHKIUH. [1epBbIii 1
BTOpOI1 3amMevarenbHbIe npezenbl. CBoicTBa GpyHKIMIA, HenpephIBHBIX B Touke. Kiaccudukanus touek pazpoiBa. CBoiicTBa
(yHKIUI HEepephIBHBIX Ha OTpe3ke. HenpepsIBHOCTD dIIeMEeHTapHbIX (DYHKIHI

Tonpaznen 2.2.
Juddepennnanbroe ucuncienne GyHKIMNA OAHON MTEPEMEHHOM

3a/1a4H, TIPUBOMAIINE K MOHATHIO IPOU3BOAHOM. Onpesenenie npou3BoaHoi. ['eomeTpuieckuii U QU3UIECKUil CMBICIT
npomsBoaHoit. nddepennnpyemocts Gpynkuun. HempepreisHocTs muddepernmpyemoit pynkunn. Juddepenuan GyHkumm.
IIpon3BoIHBIE OCHOBHBIX 3JI€MEHTapHbIX GYHKIMH 1 mpaBmia quddepenipoBanus. [Ipon3BogHas cI0xkHOH QyHKIMH.
Jlorapudmudeckas nponssosHast. [Iponssonnas GpyHKIMY, 3a1aHHON MapameTprdecku. [IponsBoaHas obpaTHON QyHKIMHY.
IMpousBonusie u qudhepeHInans! BEICIINX HOpsSaKoB. MccaenoBanue (GyHKIMH HA MOHOTOHHOCTB U 9KCTPEMyM, HaHOOIIbIIIee
1 HauMeHbIIee 3HaueHns GyHkmu Ha otpeske. Mccienosanne rpaduka GyHKINM Ha BBITYKJIOCTh M TOUKH TTepernoa.
Acumnrotsl rpaduka ¢pyHkimu. O0mmas cxema ucciae0Banus (pyHKIHA ¥ TOCTPOSHHUS rpadKOB

Tonpasnen 2.3.

Teopemsl 0 nuddepeHunpyembIx GpyHKIHIX

Teopemsl Pepma, Posus, Jlarpanxka, Komm n ux reomeTpudeckuii cMpici. PackpbITue HeonpeaeaeHHOCTe! 1o paButy
Jlonuransa. ®opmyna Teitnopa



Tlonpasnen 2.4.
DyYHKIINU HECKOJIBKUX TTEPEMEHHBIX

TOYCYHBIE MHOXKECTBA B N-MEPHOM IIpocTpaHcTBe. Onpenenenue GpyHKIME HECKOIBKUX MepeMEHHBIX. [Ipe/ien u HenpepsIBHOCTh
(yHKIMH HECKONBKUX IepeMeHHBIX. YacTHbIe nponsBoaHble. [TomHoe nmpupamnieHye u monHel quddepeniyal, IpuMeHeHIEe B
HPHOJIMKCHHBIX BbIYMCICHUSX. [Ipon3BoaHas CloxHOM (yHKIuU. [IpoM3BOAHAS 1O HANPABICHUIO U IPpaJueHT. YacTHbIe
MIPOU3BOHEIE U MOTHBIE AU((HepeHIHATE] BRICIINX MOPSAKOB. DKCTPEMyMBbI (PyHKIUH HECKOIBKHX IIEPEMEHHEIX. Y PaBHEHUSI
KacaTeJIbHO! INIOCKOCTH ¥ HOPMAJIH K HOBEPXHOCTH

Ionpazmen 2.5.
HeormpeneneHnplii 1 onpeneneHHbI HHTErpasbl

nepBooOpa3Has U HeolpeeaeH bl nHTerpan. OCHOBHEIE CBOICTBA HEONpe-JeIeHHOT0 HHTerpana. Tabamia OCHOBHBIX
uHTerpasnos. HemocpeacTBeHHOE HHTErpUpoBaHie. MeTo 1 HHTErpupoBaHus 10 4acTsaM. Meros noactaHoBku. VIHTerpassl, He
BEIpa)KAIOIIHecs depe3 dJieMeHTapHble GpyHKIuu. OnpeieIeHre OnpeeleHHOro HHTerpana. FHTerpupyeMocTs (GyHKIHH.
CBoiicTBa orpezieneHHoro uaTerpaia. IIporsBoiHas onpeeneHHoro MHTerpaia o nepeMeHHoMy BepxHemy npejerny. @opmyna
Herorona- Jleltbauma. MIuTerpupoBaHye 1o 4acTsM B ONIPEASICHHOM HHTETpaje. 3aMeHa IIePEeMEHHON B OIPEIeIICHHOM
uHTerpaie. I'eomerpuyeckne 1 MEXaHUYECKU MIPHIIOKEHHS OIPEASIICHHOro HHTerpasia. HecoOcTBeHHbIE HHTErpaIbl IEPBOTO U
BTOPOTO POJOB. [IpnOnmKkeHHbIe BEIMUCICHHS ONIPE/IeNICHHBIX HHTETPAJIOB

Tlonpasnen 2.6.

DneMeHThl (YHKIHOHAIBHOTO aHAIN3a

Mepa Jlebera. M3mepumbie MHOKeCcTBa U GyHKIuK. MHTerpan JleGera

Toapasnen 2.7.

WnTerpupoBanue GyHKUNH HECKOIBKUX HEPEMEHHBIX U SJIEMCHTBI TEOPUHU MOJIS

oIpeieNieHre ABOHHOIO HHTErpaja U ero cBoicTBa. CIoco0bl BBIYHMCIICHHS ABOMHBIX HHTETpasoB. IIpHIoxKeHns TBOHHBIX
uHTerpasoB. [IOHATHS TPOWHOIO M n-KpaTHOTO UHTErpana. [loHsaTHe KPUBOMMHEHHBIX HHTErpanoB. CKalspHOE 10JIe U €ro
XapaKTEePUCTHKU: IPOU3BOIHAS 110 HAIIPABIICHHUIO, TPaIeHT. BEeKTOpHOE 10JIe U ero XapaKTepHCTHKH: IIOTOK ¥ AUBEPreHIus,
LUPKYJSILHSA U POTOP

Toapasnen 2.8.

KomruiekcHble uncia. OYHKINUH KOMILIEKCHOTO IIEPEMEHHOr0o

anredpandeckas popMa KOMILIEKCHOTO YUCIIa, €ro H300paXkeHne Ha KOMIUICKCHOH ITIOCKOCTH. TpHUroHomMeTpruyeckas u
HoKa3aTtesbHas (POPMbI KOMIUIEKCHOTO 4ucia. JleficTBus Ha/l KOMIUIGKCHBIME ducnaMu. [ToHsTHe (yHKIHN KOMILUICKCHOTO
NIepEeMEHHOT 0, ¢ IIpeJiena, HeIPEePhIBHOCTH U Mpon3BoHON. [ToHsaTHe aHamuTHIecKoi GyHKIHH. ConpspkeHHbIS
rapMOHHYeCKHe QYHKINH

Paznen 3.

JucddepeHnuanbaple ypaBHEHHS U PSIIBI

Tonpazpen 3.1.

Jucddepenipansabie ypaBHEHHS IEPBOTO MOPSAKa

3a/1a9H, TIPUBOAAIINE K TH(phepeHIHaIBHEIM ypaBHeHUSIM. OOBIKHOBEHHBIE TU(depeHIaTbHbIe YPaBHEHHS IIEPBOTO TOPSIKA.
Obuiee, yacTHoe 1 ocoboe pemeHus. quddepenuanbHoro ypapuenus. ['eomerpudeckuii cmpicia. Teopema Komm.
OOBIKHOBEHHBIE AU(depeHnnaTbHbIe YpaBHEHNS IIEPBOTO TOPsIIKa ¢ Pa3AeIOINMUCS ITepeMeHHBIMI. OXHOPOHBIE

b depenimanbHpie ypaBHeHus. JInHelHble andepeHnanbHbIe ypaBHEH s IEPBOro MOpsiKa, ypaBHeHHe bepHym

Tonpaznen 3.2.

JIunelinbie ;[Mcb(i)epeﬂunanm—lme YpaBHEHUS BTOPOTO MOps/AKa C IMOCTOSTHHBIMHU KOBCI)(i)I/H_H/IeHTaMI/I

0OBIKHOBEHHBIE T (hepeHIanbHble ypaBHEHH S BEICIINX HOpsAKOB. 'eomerprueckoe ncronkosanne. Teopema Ko,
O6bIkHOBEHHBIE U hepeHInaNbHbIC YPaBHEHHs BTOPOTO MOPsIIKa, TOMyCKAIONMe IOHKEHHE TTopsiaka. JInHeHHbIe
nudpepeHIanbHble ypaBHEHHS BEICIINX HOpsiikoB. JInmHeliHO HezaBucHMBle GpyHKknmu. Onpenenurens BpoHckoro. Teopema
06 ompenenutene Bporckoro. CTpykTypa 00MLIero pemeHns TMHeHHBIX HEOAHOPOAHBIX qH(bPepeHIIHATBHBIX YPABHEHHI.
Jluneitnsre oqHOpOAHEIE TH(depeHInaNbHbIE YPaBHEHHUS C IOCTOSHHBIMU Kod¢dunnentamu. JInHeHHbIe HEOTHOPOAHEIE
nuddepeHnnanbHbIe ypaBHEHHUsI BTOPOTO MOPS/IKA C MOCTOSIHHBIME KodGduimentamu. Meton Jlarpamxka. Merton
HeolpeeJIeHHBIX K03 GUIHeHTOB. MoaenpoBaHue KoleOaTeIbHBIX IIPOLIECCOB B HHKECHEPHBIX CHCTeMax. YHcIeHHoe
uHTErpupoBanue M hepeHnanbHbIX YpaBHEHUH

Tonpasnen 3.3.
YucnoBble | CTENEHHBIC PsAbl. ['apMOHMYECKUI aHAH3

MOHATHE YHCIIOBOTO psijia U ero cyMMbl. OCHOBHBIE CBOMCTBA CXOISIINXCS YUCTOBEIX PsifioB. HeoOxomumslil mpu3HaK
CXOJIMMOCTH YHCJIOBOTO psifia. JlocTaTOuHbIE MPU3HAKH CXOAMMOCTH 3HAKOIOJIOXKUTEIBHBIX PSAIOB: IPU3HAKK CPAaBHEHUS,
npusHak JlanmamOepa, MHTerpajibHbId U paauKanbHblil mpuzHaku Komm. 3Hakouepenyronmecs yiciaoBbie paapl. [IpuszHak
JleiibHnma. 3HaKOIepeMeHHbIE PS/IbL, a0COTIOTHASI U YCIOBHAS cXOAUMOCTH. [ToHATHE (QYHKIIMOHATBHOTO U CTETIEHHOTO psifa.
Teopema Abensi. Pagnyc u HHTEpBal CXOIUMOCTH CTEIEHHOro psifa. CBoOMCTBa cTeneHHbIX psanoB. Psaabl Teitnopa u MaknopeHa.
Pasno)xeHne OCHOBHBIX dJIEMEHTapHBIX (QyHKIMIT B psix Makiopena. [lpumenenune psioB B IPUOIMKEHHBIX BEIYHCIICHHSX.
Tpuronomerpuueckuii psa. Koapduruentsr @ypoe. JlocTaTouHbIe YCIOBUS PA3IoKEHHs NEPHOTUUECKON QYHKIIMU B PSIJ
Dypoe. Paznoxkenue B psx Pypbe meprHoguIecKux GYHKIMH ¢ TPOU3BOIBHEIM HEPHOIOM



4.2. PacnipesiesieHHe KOHTAKTHOM M CaMOCTOSATEIbHOM PadoThl 10 MoApa3aeiamM
Ounasn ¢popma o0yueHusn

KonTakTHas pabora
Paznensl, noapaznensl AUCHUILUINHBI CP

JICKIIUN 113

JIuHeiiHast anreﬁpa H AQHAIUTHYECKAA reoMeTpus

MaTpHIIbl ¥ ONIPEICTUTEN 4.0 4.0 8,0
CucteMbl TMHEHHBIX aNreOpandecKix ypaBHEHUH 4,0 4,0 14,0
Bekrophas anredpa 2,0 2,0 6,0
[Ipsivble 1 TOCKOCTH B a)(PMHHOM IIPOCTPAHCTBE 4,0 2,0 4,0
KpuBssie BToporo mopsiaka 4.0 2,0 6,0

MareMaTH4eckmii aHaaus

Beenenue B aHanu3 GYHKIUHA OXHOM MEpEeMEHHOM 2,0 4.0 8,0
JuddepennmansHoe ncuncIeHne QYHKINN OXHOH TepeMEeHHOH 6,0 8,0 20,0
TeopeMmsl 0 AU dHEPEHIMPYEMBIX PYHKIHAX 2,0 2,0 4,0
OYHKINU HECKOJIBKUX IIEPEMEHHBIX 4,0 4,0 4,0
HeomnpeneneHHslid 1 OnpeaeaeHHbIA HHTETPAbI 8,0 8,0 22,5
DJeMeHThl (YHKIIMOHAIBHOTO aHATN3a 6,0 4,0 4,0
HuterpupoBanre QyHKINHA HECKOIBKUX MEPEMEHHBIX M DJIIEMEHTBI TEOPUH ITOJIS 4,0 4,0 4,0
Komriekcubie uncia. @YHKIUH KOMILICKCHOTO IEPEMEHHOTO 2,0 2,0 4.0

JAuddepenunaibubie ypaBHeHUs] U PAAbI

HuddepeHipansHpie ypaBHEHHS IIEPBOTO TOPSAKA 4,0 4,0 6,0

Jluneiinsie auddepeHnatbHble ypaBHEHUs BTOPOTO HOPSIAKA C OCTOSIHHBIMA
ko3 punmenTaMu

6,0 6,0 6,0

YucioBble W CTENICHHBIE PsAbBL. ['apMOHHYIESCKHH aHAIN3 6,0 6,0 6,0




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

KonTakTHas pabora
Pasnensl, moapasnensl JUCHUTUIMHEL CP

JICKIIUN 113

JIuHeiiHast anreﬁpa H AQHAIUTHYECKAA reoMeTpus

MartpHiibl ¥ OnpeAeTUTENN 1,0 1,0 7,0
CucteMbl THHEHHBIX anreOpandecKux ypaBHEHUI 1,0 1,0 7,0
BekropHast anrebpa 1,0 1,0 7,0
IpsiMble U TIOCKOCTH B ah(HMHHOM MPOCTPAHCTBE 1,0 1,0 7,0
KpuBbie BToporo mopsiaka 1,0 1,0 7,0

MareMaTH4eckmii aHaaus

Bgenenue B aHanu3 QyHKIUI OAHON epeMEHHON 15 1,5 15,5
JuddepenimansHoe HCUUCTIeHNE (QYHKINH OTHON ITepeMEeHHOM 2,5 2,5 17,00
Teopemsl 0 quddepeHIHPyEMBIX HYHKIHIX 1,0 1,0 7,0

DYHKIMY HECKOJIBKUX IIEPEMEHHBIX 1,0 1,0 14,0
HeomnpeneneHHplii ¥ OnpeAeIeHHBIA HHTETrPaIbl 2,5 2,5 36,00
DneMeHThl (YHKIIMOHAIBHOTO aHAJIH3a 1,0 1,0 16,0
WuterpupoBanne GyHKIHH HECKOIBKUX MEPEMEHHBIX M DJIEMEHTHI TEOPUH OIS 1,0 1,0 16,0
KomrutekcHbie gncia. OyHKIHHA KOMILIEKCHOTO [IEPEMEHHOTO 0,5 0,5 8,0

JAuddepenunaibHbie ypaBHeHUs U PAABI

JuddepenipanpHpie ypaBHEHHS IIEPBOTO MOPSIKA 1,5 15 20,0

Jluneiinpre auddepeHImaIbHble ypaBHEHHsI BTOPOrO MOPSIIKa C MOCTOSHHBIMA
K03 puIIeHTaMH

15 15 20,0

UwcioBble U CTENICHHBIC PsAAbL. ['apMOHHYECKHI aHATH3 1,0 1,0 16,0




4.3. [lepedyeHb TeM U y4eOHO-METOANYECKOro o0ecredyeHns JJIsl CAMOCTOSATEILHOMH PadoThl 00y4alOIINXCst

Paznensl, nonpasnenst
JUCLIMITIINHBI

YuebHO-MeTOIMUECKOE 00ECIIEUEHIE

O0Bem yacos CP

ouHas | 3aouHas

Jluneiinasi aire6pa m aHaJIWTHYeCKasi TeOMeTpHs

ManI/II_ILI " OIIPCACIIUTCIIN

Hanmnos 0. M. Matematuka [3JeKTpOHHBIN pecypc]: Yuebnoe mocodue / FO. M.
Hanunnos, JI. H. XKyp6enko; Ka3aHckuit HallMOHaIbHBIN UCCIE0BATEbCKHUIMA
TEXHOJIOTHYEeCKU yHUBepcuTeT; Ka3aHCKUI HallMOHANbHBIN HCCIIeA0BaTEeIbCKUN
TexHuueckuil ynusepeureT uMm. A.H. Tynonesa - Mocksa: OOO "Hayuno-
n3narenbekuid neHrp MHOPA-M", 2022 - 496 c. [ODU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=399360

Vne3pko A.B. Ilopsinok oLeHUBaHUs PE3YJIbTATOB JOCTHKEHHS KOMIIETCHIIMIN:
METOJIMUYECKUE MaTepUabl ISl OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl O
HampasieHuto: 09.03.03 IIpukiagnas nHpopMaTka, mpodwis: MHbpOpMaMOHHEIE
cuctembl ¥ TexHosoruu B Mmeremxmente AITK / A.B. Yiespko, C.A. Kynes, A.A.
Tounctrix. — Boponex: BI'AY, 2019. — 24 c. URL:
http://catalog.vsau.ru/elib/metod/m153419.pdf

8,0

7,0

CucTeMbl TUHEHHBIX
anreOpanvyeckux ypaBHEHUH

HertsapeBa O. M. MaTtemartuka B IpuMepax | 3aJla4yax [3JIeKTPOHHBIN pecypc]:
VYueonoe mocodue / O. M. Jlertsapesa, JI. H. XKypOenko; Kazanckuii HallmoHaTbHBIN
HCCNe0BaTeNIbCKUI TEXHOIOTHUEeCKUi yHuBepcuTeT; KaszaHckuil HalmOHaNbHBIN
HcclleloBaTeNnbCKuil TexHuueckuil ynusepeureT uM. A.H. Tynonesa - Mocksa: OOO
"Hayuno-uznarensckuii uentp MHOPA-M", 2021 - 372 ¢. [OU] [OBC 3nanuym]
URL: https://znanium.com/catalog/document?id=377513

[unaues B. C. Bricmas MaTemMaTrKa [37eKTpOHHBIN pecypc]: Yuebnuk / B. C.
[Iunaves - Mocksa: OO0 "Hayuno-uznarensckuit nentp MHOPA-M", 2023 - 479 c.
[DH1] [2BC 3nanunym] URL: https://znanium.com/catalog/document?id=416006

14,0

7,0

Bexropnas anrebpa

Hanunos 10. M. Matematuka [371eKTpoHHBIN pecypc]: YuebHoe mocodue / FO. M.
Janwnnos, JI. H. XKyp6enko; Ka3aHckuit HallMOHAIBHBINA UCCIEI0BATEITHCKHIA
TEXHOJIOTMUeCKUi yHUBepcuTeT; KazaHCKuI HalMOHAIBHBIN HCCIIE10BaTEIbCKUN
TexHuueckuil ynusepcureT uM. A.H. Tynonesa - Mocksa: OOO "Hayuno-
n3narenbekuit ueHTp MHOPA-M", 2022 - 496 c. [DU] [OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

[Munayes B. C. Bricmas MaTemMaTHKa [31IeKTpOoHHBIN pecypc]: Yuebnuk / B. C.
HIunages - Mocksa: OOO "Hayuno-uznarensckuil nenrp MHOPA-M", 2023 - 479 c.
[DH] [DBC 3nanuym] URL: https://znanium.com/catalog/document?id=416006

6,0

7,0

IIpsiMble U IIOCKOCTH B
apUHHOM IPOCTPAHCTBE

[MIumages B. C. Beicmas MaTeMaTHKa [371eKTpOHHBIN pecypc]: Yueonuk / B. C.
Munaues - Mocksa: OO0 "Hayuno-uznarensckuit uentp MHOPA-M", 2023 - 479 c.
[OH1] [2BC 3nanunym] URL: https://znanium.com/catalog/document?id=416006

Hanmnos 0. M. MaremaTrka [37eKTpoHHBIH pecypc]: YueOHoe mocobue / FO. M.
Janwnnos, JI. H. XKyp6enko; Ka3aHckuit HallMOHAIBHBIA UCCIISI0BATEITBCKHIA
TEXHOJIOTMuecKuil yHuBepcuTeT; KazaHCKuil HallMOHAIBHBIN HCCIIe10BaTeIbCKUN
TexHuueckuil ynusepcureT uM. A.H. Tynonesa - Mocksa: OOO "HayuHo-
nznarenbekuit neHTp MHOPA-M", 2022 - 496 c. [DU] [OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

4,0

7,0

Kpussle BTOporo nopsaka

Hertspea O. M. MaremaTrKka B IpUMEpPAax U 3a1a4ax [3JIEKTPOHHBIN pecypc]:
VYuebnoe mocodue / O. M. lertsapesa, JI. H. XKypOenko; Kazanckuii HanmoHanbHBIH
HCCIEIOBATEILCKHUI TEXHOIOTHYCCKUH YHUBepcHTeT; Ka3saHCKHM HaIMOHATBHBIH
HccIeI0BaTeNIbCKUil TexHudeckui yauBepeuteT uM. A.H. Tymonesa - Mocksa: OOO
"Hayuno-uznarensckuil nenrp MHOPA-M", 2021 - 372 c. [OU] [OBC 3nannym]
URL.: https://znanium.com/catalog/document?id=377513

4,0

7,0




umaues B. C. Brrcmast MmatemMaTrka [3JIeKTpOHHEIH pecype]: Yuebnux / B. C.
[Iunaves - Mocksa: OO0 "Hayuno-uznarensckuit uentp MHOPA-M", 2023 - 479 c.
[OH] [2BC 3nanunym] URL: https://znanium.com/catalog/document?id=416006

MaremMaTn4eckuii aHajaus

BBenenue B aHamu3 QyHKINH
OJIHOM IIepEeMEHHOI

Hannmnos 0. M. Martematuka [35eKTpOoHHBIN pecypc]: YuebHnoe mocodue / FO. M.
Hanwunos, JI. H. XXyp6enko; KazaHckuil HallmoHaIbHBIN HCCIIEI0BATEILCKUN
TEXHOJIOTHUECKUH YHUBEpCUTET; Ka3aHCKU HAallMOHANBHBIN HCCIIEN0BATEIbCKUH
TexHuueckuil yauepcutet uM. A.H. Tynonesa - Mocksa: OOO "Hay4Ho-
n3natenbekuit neHrp MHOPA-M", 2022 - 496 c. [DU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=399360

Hertsapesa O. M. MaremaTrka B IpUMEpPax U 3a1a4ax [3JIEKTPOHHBIN pecypc]:
VYuebnoe mocodue / O. M. Jlertsapesa, JI. H. )Kypoenko; Kazanckuii HallmOHAIbHBIH
HCCIIE0BATENbCKUN TEXHOJIOIMYECKUH YHUBEpCcUTeT; KazaHCKUI HALlMOHAJIbHBIN
HCCIIeIOBATEIbCKUI TexHuueckuil yHuBepcutet uM. A H. Tynonesa - Mocksa: OO0
"Hayuno-uznarensckuit nentp MHOPA-M", 2021 - 372 c. [OU] [OBC 3nanuym]
URL.: https://znanium.com/catalog/document?id=377513

8,0

15,5

Juddepenuuanpaoe
ncuuciieHre QYHKIMU OTHOM
epeMeHHOI

[Iunaver B. C. Bricuias maTtemarnka [35nekTpoHHbIN pecypc]: Yuebnuk / B. C.
IMunaues - Mocksa: OO0 "Hayuno-uznarensckuit nenrp MHOPA-M", 2023 - 479 c.
[BU] [OBC 3nanuym] URL: https://znanium.com/catalog/document?id=416006

Hanuos 0. M. Martematuka [3J1eKTpOHHBI pecypc]: YueOHoe nocobue / 0. M.
Hanwnnos, JI. H. XKyp6enko; Ka3anckuit HallMOHAJIBHBINH UCCIIEI0BATEHCKHUIA
TEXHOJIOTHYECKUi yHuBepcuTeT; Ka3zaHCkuil HalMOHAIBHBIA UCCIIe10BATEIbCKUM
TexHuueckuil ynusepcureT uM. A.H. Tynonesa - Mocksa: OOO "Hayuno-
n3narenbekuid neHrp MHOPA-M", 2022 - 496 c. [BDU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=399360

20,0

17,0

Teopemsl 0
nuddepeHInpyeMbIX QYHKIHSIX

Hertspea O. M. MaremaTrka B IpIMepax U 3a/1avax [dJIEKTPOHHBIN pecypc]:
VYueonoe mocodue / O. M. Jlertsapesa, JI. H. XKypOenko; Kazanckuii HallmOHATBEHBIN
HCCIIEI0BATEIbCKUI TEXHOIOIMUECKNH yHUBepcuTeT; KazaHCkuil HallmoHaIbHbBIN
HCCIIeloBaTeNbCKui TexHuueckuil ynusepeureT uM. A.H. Tynonesa - Mocksa: OOO
"Hayuno-uznarensckuii uenrp MHOPA-M", 2021 - 372 c. [OU] [OBC 3nanuym]
URL: https://znanium.com/catalog/document?id=377513

Vne3pko A.B. TTopsaok oLeHUBaHUs PE3YJILTATOB JOCTIXKECHHST KOMITETEHITHIA:
METOAMICCKHE MaTEPHAITBI ISl OCHOBHOM 00pa30BaTeIbHON MPOTPaMMEI IO
Hanpasnenuo: 09.03.03 INpukinagnas uadopmaruka, npodwis: MHhopmannoHHsie
cucteMsbl U TexHostoruu B MeHepkMeHTe ATIK / A.B. Ynessko, C.A. Kynes, A.A.
Toncteix. — Boponex: BI'AY, 2019. — 24 c¢. URL:
http://catalog.vsau.ru/elib/metod/m153419.pdf

4,0

7,0

q)yHKHI/II/I HCCKOJIBKHUX
TMEPEMEHHBIX

[IIumages B. C. Breicmas MmaTeMaTHKa [37€KTpOHHBIH pecypc]: Yueonuk / B. C.
Iunaues - Mocksa: OOO "Hayuno-u3narensckuii nenrp MHOPA-M", 2023 - 479 c.
[OU] [BC 3nanmym] URL: https://znanium.com/catalog/document?id=416006

Hertsapesa O. M. Maremarnka B mpuMepax U 3ajadax [3IeKTpOHHBIH pecypc]:
VYueonoe mocodue / O. M. Jlertsapesa, JI. H. )KypOenko; KazaHckuii HallmOHATBHBINH
HCCIIEeIOBATEIbCKUI TEXHOIOIMUeCKni yHuBepcuTeT; KazaHckuil HallmoHa bHbBIN
HcclleloBaTeNnbCcKui TexHuueckuil ynusepeureT uM. A.H. Tynonesa - Mocksa: OOO
"Hayuno-uznarensckuii uenrp MHOPA-M", 2021 - 372 c. [OU] [OBC 3nanuym]
URL: https://znanium.com/catalog/document?id=377513

4,0

14,0

unaues B. C. Bricmast MaTemMaTHKa [35IeKTpOHHEIH pecype]: Yuebnuk / B. C.
[Iunayes - Mocksa: OOO "Hayuno-uznarensckuil nenrp MHOPA-M", 2023 - 479 c.
[OU] [9BC 3nanuym] URL: https://znanium.com/catalog/document?id=416006




Heomnpenenennslii u
OIIPENIENICHHBII HHTErpallbl

Hertsapesa O. M. MaremaTrka B IpUMEpPax U 3a1a4ax [3JIEKTPOHHBIN pecypc]:
VYuebnoe mocodue / O. M. Jlertsapesa, JI. H. )Kypoenko; Kazanckuii HallmOHAIbHBIH
HCCIIEI0BATENNbCKUN TEXHOJIOIMYECKUI YHUBEpcUTeT; KazaHCKU HALlMOHAJIBHBIN
HCCIIeIOBATEIbCKUI TexHnueckuil yHuBepcutet uM. A H. Tynonesa - Mocksa: OO0
"Hayuno-uznarensckuit nentp MHOPA-M", 2021 - 372 c. [OU] [OBC 3nanuym]
URL.: https://znanium.com/catalog/document?id=377513

22,5

36,0

OnemMeHThl (PYHKIIMOHAJIEHOTO
aHanm3a

Hertapesa O. M. MaremaTrka B IpUMEpax U 3a1a4ax [3JIEKTPOHHBIN pecypc]:
VYuebnoe mocodue / O. M. Jlertsapesa, JI. H. )Kypoenko; Kazanckuii HallmOHAIbHBIH
HCCIIE0BATENbCKUN TEXHOJIOIMYECKUI YHUBEpcUTeT; KazaHCKUI HALlMOHAJIBHBIN
HCCIIeI0BATeNbCKUI TexHnueckuil yHuBepcutet uM. A H. Tynonesa - Mocksa: OO0
"Hayuno-uznarensckuit nentp MHOPA-M", 2021 - 372 c. [OU] [OBC 3nanuym]
URL.: https://znanium.com/catalog/document?id=377513

MaremaTHKa 1 MaTeMaTHIECKOE MOJICTIMPOBAHHUE: HAYIHO-IIPAKTHIECKHI
peueH3UpPYEeMbIH JKypHAII: CETEBOE HaAy4YHOE u3/ianue / Yupenurens: HanmnoHanbHbIH
OnexrponHo-UHbopMarmonnsiit Korcopuuym (HOUKOH) - Mocksa:
Hanmonansneiit DnekrponHo-Mupopmarmonnsiii Koncoprmym (HOMKOH), 2020
[©1] URL: https://elibrary.ru/contents.asp?titleid=54179

4,0

16,0

Wurerpuposanue QyHKITHHA
HECKOJIBKHX MEPEMEHHBIX U
3JIEMEHTBI TEOPUU T10JIS

[Iunayer B. C. Bricuias maTtemarnka [35nekTpoHHbIN pecypc]: Yuebnuk / B. C.
IMunaues - Mocksa: OO0 "Hayuno-uznarensckuit nentp MHOPA-M", 2023 - 479 c.
[BU] [OBC 3nanuym] URL: https://znanium.com/catalog/document?id=416006

Hanrmnos 0. M. Martematuka [35eKTpOHHBIN pecypc]: Yuebnoe mocodue / FO. M.
Hanwunos, JI. H. XKyp6enko; KazaHckuil HallMOHAaIbHBIN HCCIIEI0BATEILCKUN
TEXHOJIOTHUECKUN YHUBepcUTeT; KazaHCKuI HAIMOHATIBLHBIN HCCIIE10BATEIbCKUN
TexHuueckuil yHuepcutet uM. A.H. Tynonesa - Mocksa: OOO "Hay4Ho-
n3narenbekuii neHtp MH®PA-M", 2022 - 496 c. [DU] [ObC 3nannym] URL:
https://znanium.com/catalog/document?id=399360

4,0

16,0

Kommnexcublie uncna. @ynknun
KOMIUIEKCHOTO TIEpEMEHHOT0

Herrsapea O. M. MaTtematuka B mpuMepax | 3aJla4ax [3JeKTPOHHBIN pecypc]:
Yuebnoe mocodue / O. M. ertsapesa, JI. H. XKypOenko; Kazanckuii HaumoHanbHbIH
HCCIIEI0BATENbCKUN TEXHOJIOIMYECKUH YHUBEpCcUTET; KazaHCKUI HALlMOHAIBHBIN
HCCIIeIOBaTENbCKU TexHuueckuil ynusepcureT uM. A.H. Tynmonesa - Mocksa: OOO
"Hayuno-uznarensckuit nentp MHOPA-M", 2021 - 372 c. [OU] [OBC 3nanuym]
URL.: https://znanium.com/catalog/document?id=377513

Janrmnos 10. M. Martematuka [35eKTpOHHBIN pecypc]: Yuebnoe mocodue / HO. M.
Hanunos, JI. H. XKyp6enko; Kazanckuil HalluoHaJIbHBINA UCCIe0BaTENbCKHUMA
TEXHOJIOTHUECKUH YHUBEpcUTeT; KazaHCKui HAIMOHATBLHBIN MCCIIE0BATEIbCKUN
TexHuueckuit ynusepcureT uM. A.H. Tymonesa - Mocksa: OOO "Hayuno-
n3natenbekuii neHrp MH®PA-M", 2022 - 496 c. [DU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=399360

4,0

8,0

JAuddepennnaibubie ypaBHeHUs U PAABI

JuddepermansHeie
yYpaBHEHHUS MIEPBOTO MOPSIIKa

MaremaTuka. OCHOBHBIC IIPUEMBI PEIICHNS OOBIKHOBEHHBIX AU((epeHINPOBAHHBIX
ypaBHEHU [ DNEeKTpOHHBIN pecypc]: METOIUUECKUE YKa3aHUs Ul CAMOCTOSITEIbHON
paboTh! 00yJarOImUXCsl MO HAaIpaBICHUIO NOATOTOBKY: [Tpuknanxas napopMaTHKa
npoduite moaroToBku: MHGOpPMannoHHbIE CHCTEMBI U TEXHOJIOTHH B MEHEKMEHTE
ATIK / Boponexckuil rocyapcTBeHHBI arpapHslit yausepcuteT / B.I1. [ankuii,
A.E. Ilonos, I1.B. Mockanes. - Boponex: BI'AY, 2019.
URL.:http://catalog.vsau.ru/elib/metod/m152669.pdf

6,0

20,0




MaremaTrka 1 MaTeMaTHYECKOE MOJICITUPOBAHHE: HAYIHO-TIPAKTHICCKUN
peLeH3UPYEMBIiT XKypHAII: CETEeBOC Hay4yHOE U3iaHue / Ydpenurens: HanmoHambHbINH
DnexrponHo-MHpopmanmonnsiit Koncopumym (HOMKOH) - Mockaa:
Hanmonansneiit Dnekrponno-Uupopmarmonnsiii Koncoprmym (HOMKOH), 2020
[OH1] URL: https://elibrary.ru/contents.asp?titleid=54179

Jluneiinsie qu¢p hepeHIranbHbIe
YPaBHEHHUS BTOPOTO HOPsi/IKa C
MOCTOSIHHBIMU

KO3 PHUITHCHTAMH

MaremaTrka. OCHOBHBIC IIPUEMBI PEIICHNs] OOBIKHOBEHHBIX AU PEepEeHINPOBAHHBIX
ypaBHEeHU [ DNEeKTPOHHBIN pecypc]: METOIUUECKUE YKa3aHUs Ul CAMOCTOSTEIbHON
paboTHI 00YJAOIIMXCSI IO HAIPABJICHUIO NOATrOTOBKY: [Ipuknannas nHbpopMaTHKa
po¢ s MOAroTOBKH: MH(pOpMaIIMOHHBIE CHCTEMBI X TEXHOJIOTUH B MEHEIPKMEHTE
ATIK / BopoHeXCKHit rocyaapcTBEeHHbIH arpapHbliii ynusepcutet / B.I1. [arkwid,
A.E. Ilonos, I1.B. Mockanes. - Boponex: BI'AY, 2019.
URL.:http://catalog.vsau.ru/elib/metod/m152669.pdf

[unaues B. C. Bricmas MaTemMaTrKa [31eKTpOHHBIN pecypce]: Yuebnuk / B. C.
[Iunaves - Mocksa: OO0 "Hayuno-uznarensckuit uentp MHOPA-M", 2023 - 479 c.
[OH1] [2BC 3nannym] URL: https://znanium.com/catalog/document?id=416006

6,0

20,0

YucnoBbele U CTENICHHBIE PSIIBL.
I'apmonnueckuii aHanu3

Hanunos 0. M. Martematuka [3J1eKTpOHHBI pecypc]: YueOHoe nocobue / FO. M.
Hanwnnos, JI. H. XKyp6enko; Ka3anckuit HallMOHAIBHBIN UCCIIE0BATEHCKHUIA
TEXHOJIOTHYECKUi yHuBepcuTeT; Ka3zaHCkuil HalMOHAIBHBIA UCCIIe10BATEIbCKUM
TexHuueckuil ynusepcureT uM. A.H. Tynonesa - Mocksa: OOO "HayuHno-
n3narenbekuid neHrp MHOPA-M", 2022 - 496 c. [BDU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=399360

[Iunaver B. C. Bricuias maTtemaruka [35nekTpoHHbIN pecypc]: Yuebnuk / B. C.
IMunaues - Mocksa: OO0 "Hayuno-uznarensckuit nenrp MHOPA-M", 2023 - 479 c.
[BU] [OBC 3nanuym] URL: https://znanium.com/catalog/document?id=416006

6,0

16,0

Hroro

1245

220,5




5. ®oH OLIEHOYHBIX CPEICTB
5.1. dransl popMuUpPOBaHNA KOMIIETEHIHI

Pasnens1, noapasnesns! AUCIUILUINHBI

Kowmnerenumu u U/

OINK-1 | OIIK-6

JIuHeiiHast a.ﬂreﬁpa H AaHAJIUTHYECCKAA FreOMEeTPpUd

Martpulibl ¥ onpeAeTuTenn 31, V1, H1 |32, V2, H1
CucreMsl THHEHHBIX areOpandecKux ypaBHEHUH 31,V1,H1|32,¥2,HI
BexTopHas anredpa 31, V1, H1 | 32, V2, H1
IpsiMble U IOCKOCTH B ah(IHHOM MIPOCTPAHCTBE 31,V1,H1|32,¥2,HI
Kpussie Broporo nopsijaka 31, V1, H1 |32, V2, H1
MartemaTH4ecKHUil aHAIU3
BBeneHue B aHanu3 QyHKIUI OJHON epeMEHHON 31, V1, H1 |32, V2, H1
Jduddepennmansaoe ncunciieHne GyHKIIMN OTHON MepEeMEHHON 31, V1,H1|32,¥2,Hl
Teopemst o nuddepeHIpyeMbIX GYHKIHIX 31, V1,H1|32,¥2,Hl
OYHKIIMU HECKOJIBKUX NIEPEMEHHBIX 31, V1, H1 |32, V2, H1
HeomnpenenenHslit 1 OmpeneaeHHbIH HHTETPAJIbI 31, V1, H1|32,¥2,Hl
DneMeHThl (YHKIIMOHAIBHOTO aHAIN3a 31, V1, H1 | 32, V2, H1
Wnrerpruposanue QyHKIHHA HECKONBKUX IIEPEMEHHBIX U 3JIEMEHTHI TEOPUH OIS 31, V1,H1 (32, V2,H1
Kommnexcuplie uncna. yHKIMHM KOMIUIEKCHOTO TIEPEMEHHOTO 31, V1,H1 |32, V2, Hl
JAuddepenunaibHbie ypaBHeHUs U PAABI
Huddepennmansabie ypaBHEHHS TIEPBOTO MOPSIIKA 31, V1, H1 |32, ¥2,H1
f;lg;i;ﬁeilifg)jpEHHI/IaHLHLIe YpaBHEHUS BTOPOTO MOPSIIKA C TOCTOSHHBIMH 31, V1, HI |32, V2, Hl
YucnoBble W CTENEHHBIE PAABL. ['apMOHUYECKN aHATN3 31, ¥Y1,H1|32,¥2, HI




5.2. lIkanbl 1 KpUTEPUN OLIEHUBAHUSA JTOCTUKEHUS] KOMIIETEeH M i

5.2.1. IlIkajpl akaJeMH4eCKHX OLEHOK OCBOCHUS JUCIHUIIIHHBI

Bun ouenku OueHku
o HEYIOBJIET- YIAOBJIETBO-
Akanemuueckas OIeHKa 1o 4-X 0a/UIbHOM IIKae XOpOIIO OTJINYHO
BOPUTEIIBHO PHUTECIBHO
Bun ouenku OueHku
AkazieMuueckas OIeHKa 1Mo 2-X 0a/UIbHOM IIKae HE 324€THO 3a4TEHO
5.2.2. Kpurepuu 10CTHKEHUSI KOMIIETEHIIMA B X0/1e OCBOEHUSI I CIMIJIMHbBI
Kputepun olieHKH Ha SK3aMeHe
OleHKa, YpOBEHb IOCTHIKEHHS OrnucaHue KpUTepreB
CTy#aeHT TmoKa3al TIOJIHBIE H TIYOOKHE 3HAaHWS Marepuana, JIOTHIHO |

OTaN9HO, BRICOKHI

apryMEHTHUPOBAHO OTBETUJI HAa BCE BOIPOCHI SK3aMEHAIIMOHHOTO OMJIETa, a TAK)KE Ha
JIOTIOJTHUTENLHBIE BOTIPOCHI, CITIOCOOEH CaMOCTOSITENILHO pelaTh CIOXKHBIE 3a7adu
JHMCLUIUIMHBI

Xopo1o, NPOJABUHYTHIN

CTyI[eHT TBEpAO 3HACT MaTCpual, TPaMOTHO €Tr0o H3Jara€t, HC JOIIYCKACT
CYHICCTBCHHBIX HETOYHOCTEH B OTBETC, NOCTATOYHO IIOJHO OTBETHUJI Ha BOIIPOCHI
OK3aMCHAIIlMOHHOT'O ouera JOIIOJIHUTCIIBHBIC CITIOCOOCH
CaMOCTOATEIbHO p€lIaTh CTAHAAPTHBIC 3a1a4l AUCIUIIIIMHBI

u BOIIPOCHI,

CTyI[eHT IOKa3aJI 3HaHUEC TOJIbKO OCHOB MaTcpuajia, yCBOUJI €ro MOBEPXHOCTHO, HO

Y 10BIETBOPUTEIBHO, HE JOMycKal IpyObIX OMIMOOK MM HETOYHOCTEH, TpeOyeT HaBOISALIMX BOIPOCOB
TIOPOTOBBIH JUISL TIPaBUJIBHOTO OTBETA, HE OTBETWJI HA JIOTIOJHUTEIBHBIC BOIPOCH], CIOCOOEH
pelaTh CTaHAAPTHHIE 331a4U JUCIUILIUHBI C TOMOIIBIO TIPEnojaBaTems
CTyaeHT He 3HaeT OCHOB MaTepHajia, JOMyCKaeT IpyOble OIIMOKH B OTBETE, HE
HeynosnerBoputenbsHo,

KOMIICTCHIIMH HEC OCBOCHEI

crrocobex peuiathb CTAaHAAPTHBIC 3adadu AJUCHUIIIMHBI JaXE C T[OMOIIBIO

npernoaaBaTest

Kputepun orieHku Ha 3a4ere

OHCHKa, YPOBCHb JOCTHKCHUS

OnucaHue KpUTEpUEB

3a4yTeHo, BEICOKHIT

CTyI[eHT BBIIUIOHWJT BCC 3aJlaHus, NMPCAYCMOTPCHHLIC HpOFpaMMOﬁ, oTuMTaics oo
HX BBINOJHCHUU, ACEMOHCTPUPYSA OTIMYHOE 3HAHUE OCBOCHHOI'O0 MaTepuajla U
YMEHHUE CaMOCTOATCIIbPHO PCIIaTh CJIOXHBIC 3a1a4 JUCHUTIIMHBI

3auTeHO, IPOIBUHYTHIH

CTyneHT BBIIUIOHUI BCE 3aJaHUs, MPEAyCMOTPEHHBIC MPOrpaMMO, OTYUTANICS 00
HX BBIOJHEHUM, AEMOHCTPUPYS XOpOILIee 3HAaHME OCBOEHHOIO Marepuana u
YMEHHE CAMOCTOSITENBHO PELIAaTh CTAHAAPTHBIE 3a1a4U JUCLIUILUINHBI

3auyTeHO, IOPOTOBBIN

CTyneHT BBIIUIOHUI BCE 3aJaHUs, MPEAyCMOTPEHHBIC MPOrpaMMO, OTYUTANICS 00
HX BBIIOJIHEHHUH, JEMOHCTPUPYS 3HAHHE OCHOB OCBOEHHOI'O MaTepuaja U yMEHUE
pellaTh CTaHAAPTHBIE 337a4K JUCLHUILIMHEL C [IOMOIIBIO IPENOaBaTeILs]

He 3auTeHo, KOMIIETEHIIMH HE
OCBOCHBI

CTyneHT BBIIUIOHMI HE BCE 3aJaHus, NPEIyCMOTPEHHBIC MPOTpaMMOH WIH He
OTYUTAICSA 00 WX BBINOJHCHUH, HE IOATBEP)KIACT 3HAHHE OCBOCHHOT'O MaTepHaia 1
HE yMEeT pellaTh 331a4y JUCUUILIMHBL AaXKe ¢ [IOMOIIBIO IPENOoAaBaTelLst




5.3. MaTepuaJbl 1Jis1 OLEHKH JOCTHKEHUSI KOMIIeTeHIUii
5.3.1. Bonpocsl k 3K3amMeHy

Ne Copeprxanue Kowe- nn
TEHLIMS
1 |lpubGamxeHHOE pelIeHHEe ypaBHEHHIA. OIIK-1 31
2 |Tabnnua OCHOBHBIX HEOIPE/ICICHHBIX HHTEIPAIIOB. OIIK-1 31
3 |Kuaccsl mHTErpUpyeMBIX (DYHKIIHHA. OIIK-6 32
4 |VnTerpupoBaHie 3aMCHOM IIEPEMEHHBIX U 110 YaCTSIM B OIPEICICHHBIX HHTErpalax. OIIK-6 32
5 |HecobcrBenHbie nHTErpalibl IEPBOTO M BTOPOT'O POJA. OIIK-6 32
6 |Mepa JleGera. M3mepumbie MEHOKeCTBa U (GyHKImH. MHTerpain JleGera. OIIK-1 31
7 |Yacruble npupariensi, YacTHBIC IIPOU3BO/HBIC IIEPBOTO MOPSIIKA, KX TE€OMETPUYECKUI CMBICII. OIIK-6 32
8 |IloHsTHe YacTHBIX MPOM3BOAHBIX M MOJHBIX AU((EPEHIMATIOB BBICIINX MOPSAKOB. OIIK-1 31
9 |VpaBHeHus KacaTenbHOM INIOCKOCTH U HOPMAIIH K IIOBEPXHOCTH. OIIK-1 31
10 |TTonsTre QyHKIMU KOMILIEKCHOTO TIEPEMEHHOTO, €€ NPEIENa, HENMPEPHIBHOCTH U TIPOU3BOIHOM. OIIK-1 31
11 |duddepenimansrsie ypaBHEHHUS ¢ pa3IEISIOLMMUCS IIEPEMCHHBIMH. OIIK-6 32
12 |JIuneiiHble OQHOPOAHBIC U HEOTHOPOAHBIE A depeHInanbHbIe ypaBHeHns. CTPYKTypa OOLIEro perueHus. OIIK-1 31
13 JInHelHbIe HEOXHOPOIHEIE nnd)(bepeﬂunanbﬂvme YPaBHEHUS C TOCTOSTHHBIME Kod(Gdunuentamu. OTBICKaHHE YI.H. U YO.H. OITK-6 1
UL PA3TIMYHBIX CTAHAAPTHBIX IPABBIX YaCTEH.
14 |HopmanbHsie cuctembl quddepeHIHaIbHbIX YPABHEHNH U X HHTETPUPOBAHHE METOIOM HCKITFOUCHHSI. OIIK-6 32
15 |TlonsTHs TPOHHOrO M N-KPAaTHOTO HHTErpaIa. OIIK-1 31
16 |CkanspHoe mosie u ero XapakTePUCTUKK: IPOU3BOIHAS 110 HAMPABJICHHUIO, [PAJIUEHT. OIIK-6 32
17 IMonsTHE YHCIOBOTO psina U ero cyMMbl. OCHOBHBIC CBOIMCTBA CXOMSIINXCS YHCIOBBIX psinoB. HeobxonnumMslit mpu3Hak OITK-1 31
CXOIMMOCTH YHCIIOBOTO Psifia.
18 3HaKoUepEAYIOLINEC YUCIOBBIC PSAABL, Mpu3HaK JleliOHua. 3HaKoepeMeHHbIC PAIbl, A0COMIOTHAS U YCIOBHAS OIIK-6 0
CXOJIIMOCTH.
19 Psnpr Teitnopa u Makinopena. Pa3noskeHue OCHOBHBIX 3JIEMEHTApHBIX (QYHKIHH B psig Makiopena. [IpiuMeHeHue psios B OIK-6 3
TPpUOJIVKEHHBIX BBIYUCICHUAX.
20 OcHOBHBIE TOHATHS 0 AU(depeHITHATBHBIX ypali.HeHm{x IepBoro mnopsiaka. 3agaga Komm, ycnoBus cymecTBoBaHuS U OIK-6 0
©IMHCTBEH- HOCTH €€ PElIeHNUs], FTeOMETPHIECKHI CMBICIL
21 |Onnopoxusie auddepeHmanbHbe ypaBHEHHs IEPBOTO MOPS/Ka OIIK-6 32
22 |JTuneiinsie nuddepeHuanbHble ypaBHEHHS IEPBOTO MOPSIKA. OIIK-1 31
23 |OcHoBHbIe MOHATHS O JU(DEPEHIHATBHBIX YPABHEHHUSIX BTOPOTO OIIK-6 32
24 | MuddepennpanbHbie ypaBHEHHs BTOPOTO MOPSIKA, JOIYCKAIONIHE TIOHMKEHHUE MOPSIKA. OIIK-6 32
25 JIuHeiHbIe OTHOPOAHEIE nnqxbepeﬂuna{mme ypaBHf,HI/m € HOCTOSIHHBIMHU K03 durenTamMu. OThICKaHHE 001Iero OIK-1 31
pEIIeHNS B CITy4yae Pa3sIHYHbIX CUTYAIUi U1 KOPHEH XapaKTepHCTHIECKOTO YPaBHCHUS
26 |Yucnennoe unterpupoBanne qudGpepeHuraibHBIX YPABHEHUH. OIIK-6 32
27 TMonsTHE YKCIOBOTO psifia U ero cyMMbl. OCHOBHBIE CBOICTBA CXOMSIIMXCS YHCIOBBIX psinoB. HeoOxonnumelit npu3Hak OITK-6 1
CXOIMMOCTH YHCIIOBOTO Psifia.
28 |Heo6xoauMplii MPU3HAK CXOAMMOCTH YUCIOBOTO PAMA. OIIK-1 31
29 |TlpusHaku CpaBHEHHsI CXOMMMOCTH PSIIOB C MOJIOKHTENLHBIME WICHAMH. OIIK-6 32
30 [IIpusnak anamGepa. OIIK-1 31
31 |Mpusnak Kowm. OIIK-6 32
32 |WurerpanbHblil IPU3HAK CXOIUMOCTH. OIIK-6 32
33 |3HakouepemyronIrecs YHCIOBbIC Psi/Ibl, IPU3HAK JIeHOHHMIA. OTIK-1 31
34 |3naxonepeMeHHbIE P AGCONOTHAS U YCIOBHAS CXOAUMOCTb. OIIK-6 32
35 |Ilonstre GpyHKUMOHAIBHOrO U CTENeHHOro psiaa. Teopema AGers. OIIK-6 32
36 Tpuronomerpuueckuii psan. Koapdumments Oypre. loctatod- Hele YCIOBHS pa3sIoKEHUS NEPUOANIECKON (QyHKIMH B Pl OIK-1 3
Dypbe.
37 |Psin ®ypbe /Uil YCTHBIX U HEYCTHBIX (YHKIMIA. OIIK-6 32
38 |Pasznoxenue B psajg Oypbe NEPUOIMIECKUX QYHKIIUI C IIPOU3BOIBHBIM IIEPUOIOM. OIIK-6 32
39 |Yucnennoe uurerpupoBanne quddepeHIraIbHbIX ypaBHEHHH. OIIK-1 31
40 |ITonstre nepBooGPa3HOi M HEOPEAEIeHHOro HHTerpaia. OCHOBHBIE CBOMCTBA HEOIPEEICHHOTO HHTErpaIa. OIIK-6 32




5.3.2. BagaHus K IK3aMeHy

Komre-

Ne ConepxaHnue "
ACP TEHIHS A
1 |Haiiti yacTHY!O NPOM3BOIHYIO BTOPOTO MOPSIKA z”Xy 10151 GyHKIUN z = (2x+ 3y) : OIIK-6 H1
2 |HaiiTn 9acTHYIO NPOM3BOJHYIO TIEPBOTO HOPSIKA z'x TS QYHKIAH z = (Zx + 33,?] 2 OIIK-1 V1
3 |Haiitu HeonpenenHubiit nHTErpat oT GyHKIMH X3-2*x"2+5 OIIK-6 y2
4 |Haiitu meonpenenuublii nuTerpat ot GpyHkmun sin(5x-2) OIIK-6 V2
5 |Haiitu HeonpeaenHHbIi nuTErpai ot GyHKuHH cos(7x+3) OIIK-1 H1

t x2dx
6 |BbIunCIHTH ONpPEeICHHBII HHTErPall, HCIIOJB3YsI METO] 3aMEHBI [IEPEMEHHOI J. 5 OIIK-6 v2
o X +1
2.
7 |Beraucnuts mwiomanyu Guryp, orpaHHIEHHBIX 3aJaHHBIMU [1apabOoIIoi U HPSIMOIA. y=x%, y=—4x+12 OIlIK-1 V1
JlaHbl 2 KOMIUIEKCHBIX yKcina M . YeMy paBHa JeHCTBUTEIbHAS YacTh UX PA3HOCTH ?
8 z, = 2+ 3§ 2, =1 —2i Ey — Zo OIIK-6 v2
9 [Haiitn obuiee pewenne nudpepeHumranbHOro ypapHeHus y'*y=x OIIK-1 V1
10 |Haiitu o6iee penienve nuddepeHManbHOro ypaBHEH s y'=X/y OIIK-6 H1
11 |Haiitu obuee perueHne quddepeHIHaIbHOr0 ypaBHeHUs Y'=y/X OIIK-6 v2
12 |Haiitu obuiee pemenne andQepeHnaIbHOr0 ypaBHEHHS y'=cos(y/X)+2 OIIK-1 H1
13 |Haiitu oGmee pemenne quddepennmansaoro ypasHenus y'+8y'+16y=0 OIIK-6 H1
S n+2
14 |IIpoBepuTh Ha CXOAUMOCTb YUCIOBOU PS Z 243 OIIK-1 Vi
n=1
0 n- 2n n
15 |Haiitu paguyc cXOOQUMOCTH CTEIICHHOTO psijia. Z on : OIIK-1 H1
n=1

16 |Haiitu unrerpan J' (Ex — 4) it Oy OIIK-1 H1




5.3.3. Bonipochl K 3a4eTy

Ne Copneprxanue Kowe- nn
TEHIUS
1 |[oustre matpuupl. JelicTBHUS HaJl MATPHUIIAMH. OIIK-1 31
2 |O6patHas marpura. Panr matpunel. Berancnenne o6paTHOI MaTpHITs! ¢ TOMOIIBIO TIporieypsl [aycca. OIIK-1 31
3 [Merox I'aycca 1 ero HCIoJIb30BaHKE JUIsl PEIICHUSI M UCCIICIOBAHUS CHCTEM Ha COBMECTHOCTb. OIIK-6 32
4 |CxanspHOE IPON3BECHUE BEKTOPOB, CBOHCTBA, MPHIIOKEHHIS. OIIK-6 32
5 |CwmemnianHoe npousBeieHNE BEKTOPOB, CBOMCTBA, IPHUIIOKEHHUS. OIIK-6 32
6 |JIuneitnble npeoOpazoBanmss. COOCTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPEIL. OIIK-1 31
7 YpaBHeHHs NPSAMOH Ha IIOCKOCTH (IIPSMasi ¢ YriIOBbIM K03()(DUIIMEHTOM; ITy4OK NPSMBIX; IpsMasi, OIIK-6 3
MIPOXOISIIAsl Yepe3 JBE 3aJaHHBIE TOUKH TNIOCKOCTH; IpsiMast OOIIET0 BHIA).
8 |Vparrenue miockoctH, ero ucciaenoBanue. B3anMHoe pacnonoKeHue ABYX MIOCKOCTEH. OIIK-1 31
9 [Kpussle BToporo nopsixa (OKpyXHOCTb, 3JUIHIIC, THIIepOoIIa, mapaboma). OIIK-1 31
10 [DmemeHTHI TEOPHUH MHOXKECTB. TOMOIOTHS YUCIOBOM MPSIMOH. OIlIK-6 32
11 |Ipexmen mocienoBaTeNbHOCTH U GYHKIMHU B TOUKe. OCHOBHBIE TEOPEMEI O TIpe/ieTIax. OIIK-1 31
12 [TTonsitne HeonpeneneHHOCTH. I1epBhIi U BTOPO# 3aMeyaTeIbHbIe MPEebl. OIIK-6 32
13 |Touxu pa3pbiBa GYHKIMH U X KIACCH()UKAIHL. OIIK-1 31
14 |TIpousBoHBIC OCHOBHBIX 3JIEMEHTapHBIX QYHKIWH 1 paBuiia 1uddepeHmpoBaHus. OIlIK-6 32
15 |B3anmHOE pacronokeHHe IBYX MPSIMBIX Ha IJIOCKOCTH. OIIK-1 31
16 |YpaBHeHHE IIOCKOCTH, €T0 UCCIIETOBAHUE. OIIK-6 32
17 |Omnpenenenne NpoU3BOJHON, €€ TeOMETPUISCKHI U (PU3NIECKHUH CMBICI. OIIK-1 31
18 |[Csa3p auddepeHpyeMOCTH U HEMPEPHIBHOCTH (DYHKITUH. OIIK-1 31
19 |IIpownsBojHas cI0XHON GyHKIHN. OIIK-6 32
20 |[Mousatre nuddepennmana. OIlK-1 31
21 [IpousBoaHbIe 1 MU GepeHIIAIBI BBRICIIAX TOPSAKoB. OCHOBHBIE TeopeMbl TuddepeHmanp-Horo OIIK-6 3
WCUUCIICHHUS.
29 HUccnenoBanne QpyHKINI HA MOHOTOHHOCTB, 3KcTpeMyM. Hanbombiee 1 HanMeHbIee 3HaueHusT QYHKIMH Ha OIK-1 31
OTpe3Ke.
23 |HccnemoBanue rpaduka GyHKIIUHM Ha BBITYKIOCTh, BOTHYTOCTh, TOUKH TIEpErnoa. OIIK-6 32
24 | AcuMnToTsl rpaduka HYHKIHH. OIIK-1 31
5.3.4. 3agaHus K 3a4eTy
Ne Conepxanue Kowre- nna
TEHIUS
1 3 4 2
1 |Boruncnuts onpenenurennb 3 -1 0 4 OIIK-1 v1
2 4 2 3
0 2 3 1
3x—2y+z=—4
2 |Pewmrs cucremy nuHeliHbIX ypaBHEHui MeTogoM ["aycca. Sx+yv+2z=6 OIIK-6 v2
—2x —3y—z=-10
3 |B tpeyronphuke ¢ BepmnHamu A(-6;6), B(3;3), C(1;-3) nHaiitu anuny croponst AB OIIK-6 y2
4 Maubl koopauuarsl Bepumn nupamuasl ABCD: A{7; 2; 2}, B{5; 7; 7}, C{5; 3; 1}, D{-1; -2; 3}. CpexncrBamu BeKTOPHOMI OITK-1 Hi
anreOpsl HalTH wommaab rpanu ABC
5 |B tpeyronbhuke ¢ BepunHamu A(-6;6), B(3;3), C(1;-3) Haiitu ypaBHeHue cropoHbl AB u ee yriioBoii koagduiuenTt OIIK-6 H1
6 Maubl koopaunarsl Bepumn nupamuasl ABCD: A{7; 2; 2}, B{5; 7; 7}, C{5; 3; 1}, D{-1; -2; 3}. CpexncrBamu BeKTOpHOMI OITK-1 Vi
anreOph! HATH MOZYJIb BEKTOpa BA
7 Boruucnute npenen, He noib3ysAck npasuiioM Jlonurans lim ( 7x—3 jSHS OTK-1 Hi
x>o\ TX+9
8 Breruncnuts npezen, He mob3ysich paBuiaoM Jlonurans li M OIK-6 H1
x=>3 2X° +8x—42
9  |BbIumciuTh NPOU3BOAHYI0 y=X"3-2*X"2+3 OIIK-6 y2
10 |Bbiuucauts npousBoAHyI0 y=7*x"3-2%x"4+32 OTIK-1 H1
11 |Beruucants npousBoaHyIo y=sin(5x-2) OIIK-1 Vi
12 |Bbruncnuth npon3BogHyo y=cos(15x-21) OIIK-6 y2




Tloctpouts rpaduk HyHKIMH, IPEIBAPUTEIBLHO UCCIIECI0BAB ee MeToAaMu Ju(depeHInanIbHOro HCYUCICHHS

13 v = X OIIK-6 v2
xZ — 4

Tloctpouts rpaduk GyHKIMH, IPEIBAPUTEILHO UCCIIEI0BAB ee MeToAaMu qu(depeHInaaIbHOro HCYUCICHHS

14 _3x*+1 OIIK-1 Vi
y==7=
X

Tloctpouts rpaduk GyHKIMH, IPEIBAPUTEIBLHO UCCIIEIOBAB e MeToAaMu qu(depeHInanbHOro HCYUCICHHs

15 y _ ex2+5x OHK-6 Hl

5.3.5. Tembl KypcOBOro NpoeKT (PadoThl) U BONMPOCHI K 3alUTE
He npeaycmoTtpeno




5.3. MaTepuaJbl 1Jis1 OLEHKH JOCTHKEHUSI KOMIIeTeHIUii
5.3.6. Bonpochl TecTOB

Conepxanue

Kowmme-
TEHIUA

i

ITnomane Tpeyrompuuka , rae A(1;-1), B(3;5), C(-2;2) paBHa...
11

2)8

3)12

4)-2

OIIK-1

31

B tpeyronbauke ¢ BepumHamu A (-2,-1), B (0,5), C(4,-1) Halita anuHy Menuansl AM.
11

2)8

3)12

4)5

OIIK-1

H1

s npoGHO-parmoHaBHOM QyHKIHH y=(x+2)/(x-1)
TOYKOH pa3pbiBa SABISETCS ...

1)x=-2

2)x=0

3)x=1

4)x=-1

OIIK-1

v1

Jnst npoOHO-panoHanbHON QyHKIUHN y=(X-5)/(Xx+5)
TOYKOH pa3phIBa ABIACTCS ...

1)x=-5

2)x=0

3)x=1

4)x=-1

OIIK-1

31

3HaveHue mnpeaena x%-% paBHO...
1)0 lim ;t:+.'-.!)I P+

2)1 n—eos w3x—1

3)1/4

4)3/4

OIIK-1

HI

3uHauenue npesesa zx—1 PaBHO...
1)0 ] im x43 ) X+E

2)1 1=t o 3x—1

3)1/9

4)3/4

OIIK-1

31

Haiitu npenen ¢pyHkmun . xP4m—12
1)0 ’ T eB_a
2)8
3)3
4)2

Tw——z x4

OIIK-1

31

Ormeparysi HaXOXKICHHS TPOM3BOIHON (DYHKIINU Ha3hIBACTCA. ..
1) uaTerpHpOBaHUEM

2) muddepeHnpoBaHIEM

3) HIOTeHUUPOBAHUEM

4) norapudMupoBaHuEM

OIIK-1

31

Eciu z=5-21, TO conpshkeHHOE eMy KOMIUIEKCHOE YUCIIO PABHO
1)z=2-5i,
2)z=2-3i,
3)z=5+2i,
4)z=5-2i,

OIIK-1

H1




10

[MpoHsEcoHA" OpoHsSEEJeHEA .\:4 sin X paEHa. .. X
114x% cos x

2)x (4sin x+ xcos x)

3)x°(sin x + xcosx)

4) x°(4sin x— xcos x)

OIIK-1

H1

11

Haiigute Touky neperuda KLU

11 yHep by y=%x3+§x2+9x+8
2)8

3)-2,5

4)7

OIIK-1

v1

12

Jamer 2 poMmmIekcHEX 9Rcaa ), — 2 4+ 3 B =, = 1 — 2i.
Yeny paEHa eHcTERTEIREAT 9ACTE HX PASHOCTH £ — Za.
132

8

32

am

OIIK-1

v1

13

Hafite -'rc:--ar_',.f Mz:m:uu}-').[a PYHEIHE 3= x4 3xt—T2x+7
D=4

2ppr=-3

3=3

=4

OIIK-1

HI

14

HafigaTe TOUKY MaKCHMYMa $VHEEDRE v = x° — 27x
Djp=-4

2pr=-3

3pr=3

4p=4

OIIK-1

31

15

YacTHa® IPOHSECOJHAT MepPEOTO MOPATKA Z v A4 GyHEIER = = (2x + 3v)° pasna
L6 2x+3v)

213(2=x+3%)

323

4 2=+5y

OIIK-1

32

16

YacTHa® NPOHSEOHAT ETOPOTO MOpAAKa £ wy O0A bvEEDEE = = (2x + 3¥)° pasma
138

ma2

32(2=x+39

4 2=x+5y

OIIK-1

31

17

YacTHa® NPOASEOIHAT MePEOTO IOPAIKA £ v AT GyHEIHH = = (4x — v)” pasHa
16 2x+3v)

213(2=x+3W)

3)-2(4%-y)

4)2(4x-y)

OIIK-1

HI

18

¥
Ecam VIX) — pemesne ypaprenns V' = | yagoeneTeopmomee yoenosmo (1) =1,

X
Torga V(2) pasmo...
132
31
2)5
4)4

OIIK-1

Vi

19

Hames gexTopsr @ = (3:2:1) 1 b =(4—3:2). ToTaa X BEETOPHOS IPOHSESTEHNE HMEET EHI. .

67 -87+ &
D-Ti+27+17Tk
3)2i—-67—-24Kk
NI -27-17k

OIIK-1

31

20

B tpeyrosnbnuke ¢ Bepmmaamu A (-2,-1), B (0,5), C(4,-1) Haiitu anmuHy Mmenuansl AM.

OIIK-1

v1




21 |Inomaxnp TpeyronpHuka , rae A(1;-1), B(3;5), C(-2;2) paBHa ..... OI1K-1 H1
22 |Haiitu BepTukanbpHy0 acuMnToTy rpaduka ¢pyskuun y=(1+2x)/(x+2) OI1K-1 31
23 |Haiitn BepTHKambHYIO acUMITOTY Tpaduka GpyHKIun y=(3+x)/(x+5) OIlIK-1 V1
24 |Haiitu ropu3oHTaIbHYI0 aCHMITOTY Tpaduka pyHKmmn y=(2-5x)/(x+2) OIIK-1 Hl
Ix—L
25 |Haiitu npenen pyHKIMN _rl—== J_,-: 2 OIIK-1 Vi1
. E-x
26 |Haiitu npenen GpyHxiuu J_!'-_E x+a OIIK-1 H1
27 |Haiitu 3HaYeHHEe MPOU3BOTHON HYHKIIMN ¥y = 2x*({e* + 10xB Touke x=0 OIIK-1 Vi
28 | YacTHA® MPOMSEOTHAT ETOPOTO OOPATEA Z'yy 40 GvEEDHE = = (% + 5v)° pasma OIIK-1 HI
Haiinure HamOonpmmii KOPEHb XapaKTEPHUCTHUECKOTO YpaBHEHHSA I Au(QepeHnnaaIbHOrO ypaBHCHHS
29 10y + 25 = 0 OIIK-1 v1
BTOPOTO MOPSIKA. ¥ 3 <
Ecnu z=2+31, To conpsikeHHOE eMy KOMIUIEKCHOE YUCIIO PABHO
1)z=3+2i,
2)z=2-3i,
30 3)7=3+3i, OIIK-6 32
4)z=3-2i,
Haiigure Touky MuauMyma QyHKuu y=x"3-27x
)x=-4
2)x=-3
1 [1K- 2
3 3)x=3 OIIK-6 v
4)x=4
YacTHast IPOXU3BOIHAS BTOPOTO Mopsiaka z' Xy st GhyHknun z[[=(X+5y))"2 paBua
1)8
2)2
32 3)2(x+5y) OIIK-6 32
4)x+5y
BorancnuTh miomans GUrypbl, OrpaHHYeHHON rpadukoM QyHKIUH y = x20ei0 Ox, ocbio Oy 1
npsiMoit x=1
1) 7/3
33 [3) 2/3 OIIK-6 y2
2)1/3
4) 4/3
Hanbl BekTopel @ = (8;4;1)u b = (2;_2;1) , TOTJIa UX BEKTOPHOE IIPOU3BE/ICHUE UMEET BU/IL. ..
1)
34 2) OIIK-6 H1
3)
4)
35 6B.CB TpeyromsHuKe ¢ BepmmHaMu A(-2,-1), B(0,5), C(4,-1) HaiiTH yrioBoi Ko3)GHIHUCHT ypaBHEHUS IPSMOIt OTIK-6 V2
36 | Haiiti 3HaueHne nponsBoHoi QpyHkmmu y=5x"2 ([2e]"x+10) B Touke x=0 OIIK-6 H1
=24+31 =1-2i +
37 Janbl 2 koMIIeKCHBIX uncna z_1=2+31 u z_2=1-21. Yemy paBHa MHMMas 4acTb UX CyMMbl Z_1+z 2 OIK-6 3
38 | Haiinure BTOPYIO NPOU3BOJHYIO 7™y IS (DyHKITHH z= i OI1K-6 H1
39 Hafimure HawmOONBIINIA KOPEHb XapaKTEPHUCTHYECKOTO YpaBHEHHUS Uil IH(G(GEPCHIMANTEHOTO YpaBHEHUS OITK-6 V2

BTOPOTO HOPSsI/IKa y' =3y —4 =10




5.3. MaTepuaJbl 1Jis1 OLEHKH JOCTHKEHUSI KOMIIeTeHIUii
5.3.7. Bonpocsl UIs1 yCTHOT'O ONpoca

Ne Coneprxanue Kore- %01\
TCHIINS
1 |Onpenemurenu 2-ro, 3-r0, N-ro MOpsIKa U UX CBOICTBA. OIIK-1 31
2 Pemienne cucteM JIMHEIHBIX anreOpanyecKix ypaBHEHHUH C TIOMOLIBIO 00paTHOH MaTpHUIbl ¥ HOpMyI OIIK-6 7
Kpawmepa.
3 IMonsrtue Bexropa. JInHeitHble onepanuu Haj BekTopamu. [Ipoekuus Bektopa Ha och. PaznoxeHue BekTopa 1o OIIK-6 7
OPTOHOPMHPOBAHHOMY 0a3MCY Ha INTOCKOCTH U B TIPOCTPAHCTBE.
4 |BekTopHOE MPOM3BEICHUE BEKTOPOB, CBOWCTBA, TPUIIOKEHHS. OI1K-1 31
5 |JIuneitHOe mpocTpaHcTBO. EBKIMIOBO MpOCTpaHCTRO. OIIK-1 31
6 |OcHOBHBIC 3a]a41 AHATUTHYECKON T€OMETPHH Ha TUIOCKOCTH. OIIK-6 32
7 |B3amMHOE pactoyioKeHHE ABYX NPSMbIX Ha INIOCKOCTH. OIIK-1 31
8 Hapameipuuqecxne Y KAHOHMYECKHE YPaBHEHHMS NIPSIMOH B IIPOCTPAHCTBE. B3anMHOE pacroioskeHue MpsMbIX 1 OIIK-6 7
TUIOCKOCTEH B IPOCTPAHCTBE.
9 |IToBepXHOCTH BTOPOTO MOPSIIKA. OIIK-6 32
10 [Tonsitue dyHkuum oxHo# nepemerHoi. OCHOBHBIC 37eMEHTapHbIe QYHKIHH. OIIK-1 31
11 |BeckoHeuHO Masible U OECKOHEYHO 0OoJbITHe QYHKIMH H HX CBOUCTBA. OI1K-1 31
12 [Paznuunble onpeneneHust HENPEPbIBHOCTH (HYHKIMH B TOUKE. OIIK-6 32
13 Onpenenenue NpOU3BOIHOM, ee reoMeTpruueckuil u pusrueckuit cMpici. CBs3b MU HEepeHIUPYEMOCTH U OIK-6 3
HENIPEPHIBHOCTH (DYHKIIIH.
14 |TIpousBoaHast CI0KHOM U 00paTHON (BYHKIIHIA. OIIK-1 31
15 |Ionstue muddepenHnnana. OIIK-6 32
16 |OcHoBHbIE TeOpeMbI TU(DGEPESHIHATLHOTO HCIHCICHUSL. OIIK-6 32
17 |HccnepoBanue rpaduka GYHKIMH Ha BBITYKIOCTh, BOTHYTOCTh, TOUKH HEPETHOA. OIIK-1 31
18 |O6imas cxema mccnenoBanus GYHKIMHU C [ENbI0 IOCTPOSHUsI ee rpaduka. OIIK-1 31
19 [TTonsitie nepBo0Gpa3HOi U HEONPEICICHHOTO MHTErpalia i ero CBONCTRA. OIIK-6 32
20 |OcHOBHBIE METO/IBI HFHTETPUPOBAHKS: METO]] PA3JIOKEHHsI, 3aMEHa IePEeMEeHHOM, HHTerprpoBanue mo yactam. | OIIK-6 32
21 |OnpeneneHHbBII HHTETPaAJ M er0 OCHOBHBIE cBoiicTBa. Dopmyna HerotoHa-JleiiOHuMIA. OIIK-1 31
22 |TIpunoxeHus onpeiesIeHHOro HHTerpasIa. OIIK-1 31
23 |IIpubsarmKeHHbIC BRIYUCICHHS OMPEICICHHBIX HHTETPAJIOB. OIIK-6 32
24 INonsTHE DYHKIINH HECKOJIBKNX TIEPEMEHHBIX, ee 00JIaCTH OIpeeIeH s, IMHIH YPOBHS, TpadiKa, Ipeena, OIK-6 3
HENPEPBIBHOCTH.
25 |Tonnoe npupanieHue u nonHb qudGepeHiuai, NpUMEHeHHE B TPHOIMKEHHBIX BEIYHUCICHHSX. OIIK-1 31
26 |UccaenoBanue (HYHKIUH ABYX HE3aBUCHMbIX MIEPEMEHHBIX HA IKCTPEMYM. OIIK-1 31
27 | Anre6panyeckas hopmMa KOMIUIEKCHOTO YHCIIa, €ro H300pakeHHe Ha KOMIJICKCHOU MIOCKOCTH. OIIK-6 32
28 OcHoBHbIE TOHATHS 0 TU(PepeHInaTbHBIX YpaBHEHUH IEPBOTO 110p;1;[1<a. 3amaua Komm, ycnoBust OIK-6 3
CYIIECTBOBAHMS M CAMHCTBEHHOCTH €€ PEIICHHUS, TeOMETPHIECKHIH CMBICII.
29 OcHoBHbIE TOHATHS 0 U] depeHIINaTbHBIX YpaBHEHUAX BTOPOTo nopsiaka. JAuddepeHunansupie ypaBHEHUS OIK-1 31
BTOPOTO TOPSAKA, TOMYCKAIOIINE TOHMKEHHE TTOPSIIKa.
30 Jluneitnble onHOpoaHbIE AU depeHaIbHbIe YpaBHEHHS C TOCTOSSHHBIME Kodduiimentamu. OThICKaHHE OTIK-6 7
y0.0. B CITy4ae pa3IMuHbIX CUTYAIUH [UIs KOPHEH XapaKTepPUCTHIECKOTO YPABHEHUSL.
31 |YucnenHoe HHTETpUpOBaHUEe AU (hepeHINaTbHBIX YPABHEHHUH. OIIK-6 32
32 Ompenernenue TBOWHOTO HHTETpaia u ero cBoicTBa. CriocoOBl BEIYHCICHUS JBOIHBIX HHTETPAJIOB. OITK-1 31
IIpunoxxeHus: IBOMHBIX HHTEIPAJIOB.
33 |IToHsATHE KPUBOJIMHEHHBIX HHTETPAJIOB. OIIK-1 31
34 |BexTopHOE 1oJIe ero XapaKTepUCTHKU: TOTOK U JUBEPTEeHINS, IUPKYISINSI U POTOP. OIIK-6 32
35 JlocTaTouHBIC IPU3HAKH CXOIUMOCTH 3HAKOTIOJIOKHUTEIBHBIX PAJIOB: IPU3HAKH CPABHEHMS, IPU3HAK OITK-1 31
Janambepa, npusHak Kommm.
36 |[ToHsTHE DYHKIIMOHAIBHOTO U CTENEHHOTO psana. Teopema AbGers. OI1K-6 32
37 Tpuronomerpuueckuit psa. Koadounuents:t @ypoe. JlocTaTouHbIe YCIOBUS PA3I0KEHUS IEPHOANIECKOM OIK-1 31
¢yakumn B psin Dypee.
38 |OnpeneneHue MaTPUIIBL. OIIK-1 31
39 |CgoiicTBa onpenenuTeneii. OIIK-1 31
40 |O6patHas matpuna. Panr MaTpuIs!. OIIK-6 32
41 |Dopmynsl Kpamepa. OI1K-1 31
42 |Bexrop. Onepanuu HaJl BEKTOPAMH B TeOMETPUIECKoil opme. OIIK-6 32




43 |CkansipHOE IPOU3BEJICHNE BEKTOPOB. OI1K-1 31
44 |BekTopHO€ NpOU3BEAECHUE BEKTOPOB. OI1K-1 31
45 |CmemanHOe TPOU3BEICHIE BEKTOPOB. OI1K-6 32
46 |YpaBHeHHE NPSIMOH, IPOXOJISAIICH Yepes3 JBE 3a/laHHbIC TOYKH. OIIK-6 32
47 |Onmunc. OIIK-1 31
48 |OKpyXHOCTb. OI1K-1 31
49 |OcHOBHBIE TEOPEMBI O TIPEETIax. OI1K-6 32
50 |BeckoHeyHO Malble 1 OCCKOHEYHO OO0JTbIINE (DYHKIHU H UX CBOHCTBA. OI1K-1 31
51 |IlepBslil 3aMedaTeNnbHbIN IPEIEL. OIIK-6 32
52 |Omnpenenenue HepepbIBHOCTH (YHKIMH B TOUKE. OI1K-1 31
53 |Touxu pa3pbiBa GyHKIHH U X KIACCH(DUKAIIIL. OIIK-6 32
54 |OcHoBHBIE TEOPEMBI O IpEAETax OIIK-6 32
55 [Ompenenenre npon3BogHOM, €€ TeOMETPHIECKUN 1 (PUIUUECKUI CMBICIT OI1K-1 31
56 |IIpon3BonHBIC OCHOBHBIX IIEMEHTAPHBIX (DYHKLMIA 1 npaBmia tuddepeHnnpoBanus OI1K-1 31
57 | Anddepenman yHKIHN. OIIK-6 32
58 [OcHoBHble TeOpeMbl A depeHIHaTEHOTO HCYUCICHUSI. OI1K-1 31
59 [Ompenenenvie GyHKIMY HECKOIBKUX EPEMEHHBIX OI1K-1 31
60 [IIpousBoaHas no HapaBJIECHUIO. OIIK-6 32
61 ['panuent pyHkuum. OI1K-6 32
62 |Tabiuia OCHOBHBIX HEONPEIEIEHHBIX HHTETPAJIOB. OI1K-1 31
63 |OCcHOBHBIC METO/IBI HHTETPHPOBAHUSI. OIIK-1 31
64 |Knaccel unTerpupyeMsx GpyHKuuil. OIIK-6 32
65 [OcHoBHEIE CBOWCTBA ONPEICIIEHHOTO WHTErpaJIa. OI1K-1 31
66 |3amaya Komm, ycaoBus CylieCTBOBaHUS M SMHCTBEHHOCTH €€ PEIICHUS OIIK-6 32
67 |YacTHble npupalleHus, YaCTHbIC IPOU3BO/IHBIE IEPBOTO MOPSAKA, HX TEOMETPHUECKHN CMBICIL. OIIK-1 31
68 [TTonsiTve YacTHBIX MPOM3BOAHBIX W MOJHBIX AM((HEPEHIMATIOB BRICIINX TMOPSIKOB. OI1K-1 31
69 |VpaBHeHus KacaTeNnbHOM IIOCKOCTH M HOPMAJIH K MOBEPXHOCTH. OIIK-1 31
70 [TTonsitue pyHKIMH KOMILIEKCHOTO IMEPEMEHHOTO, €€ Mpeieiia, HeMPEPLIBHOCTH U MPOU3BOTHOM. OIIK-6 32
71 | AnddepernmansHple ypaBHEHHS C Pa3eILFONTHMICS TepEeMEHHBIMU. OIK-1 31
72 |OcHoBHBIE CBOWCTBA CXOMASIINXCS YUCIOBBIX PAJIOB. OIIK-6 32
73 |Heo6xoanMbIii IpH3HAK CXOIMMOCTH YHCIOBOTO Psifia. OIIK-1 31
74 |IIpu3HaKky cpaBHEHUS CXOJUMOCTH PAIOB C MOJOKUTEIbHBIMU YJIEHAMHU OIIK-6 32
75 |Ipu3nak [Jamambepa. OIIK-6 32
76 |IIpusnax Komm. OIIK-1 31
77 |WHTerpanbHblil NpU3HAK CXOJMMOCTH. OIIK-1 31
78 |IIpuznax JleiiGuuna. OIIK-6 32
79 |Tpuronomerpuueckuii psn. Kosddunments Oypre. OIIK-1 31
80 | Pasnoxenue B psjx Pypbe nepruoandeckux GyHKIHUHA ¢ MPOU3BOIBHBIM IEPUOTOM. OIIK-6 32




5.3.8. 3aganus a5 npoBepku GopMHUPOBAHNS HABBIKOB

No Conepxanue Kowme- na
TEHIHS
BBIUMCIUTD ONpeenTuTeNb o > _1 o
4 1 3 5
1 a 3 > 5 OIIK-6 H1
8 3 4 (0]
Pemmrs cucremy ypaBaenuit merogamu Kpamepa u I'aycca: X+y=3;
2 2X—y+2z2=3 OIK-1 | HI
3X+y—z=2.
3 |B tpeyromsuuke ¢ Beprmaamu A(-2,1), B(0,6), C(4,-1) maiitu yrox A. OIIK-1 H1
4 Haiitu miomans TpeyronpHuka ¢ BepummHamu A(2,-3,5), B(0,3,6), C(2,2,1), ucnonb3yst BEKTOPHOE ITPOU3BEICHHE. OIK-6 H1
5 |Haiitu muny croponst AB, eciin A (- 4; 5), B (5;2), C (3;-4) OI1K-1 H1
6 [CocraButs ypaBuenus cropor AB u AC, eciiu A (- 4; 5), B (5;2),C (3;-4) OI1K-1 H1
i 20x°® —10x* +18
7 |Bbruncauts npenen Xt 11X —5x%° + 8%2 + 3 OIIK-6 H1
. 2x -1\
8 [Bbrumcauts npenen lim| —— OIIK-1 H1
x—e\ 2X +5
9 |BBIYHCIUTH IPOU3BOAHYIO y=3*X"3-5%x"2+31 OIIK-6 H1
10 |BerauciuTh MPOU3BOIHYIO y=sin(2x-4) OIIK-1 HI
11 Haiiti npon3BoziHyI0 GyHKINK y = 2X2 ( e5x _ \/]TX) OIIK-6 H1
Haiit npon3BoaHyI0 QyHKIIMN (x+1gx)>2
12 5 OIIK-1 H1
v =4xe
Haiit npon3BoaHyI0 QyHKIIN
13 y (4arcsin 2x tgsx)“ OIK-1 | HI
Haiit npon3BoaHyI0 QyHKIIN 5
3 —sin
14 y= 23X OIK-6 | HI
1 _ etgx
[ocTpouTs rpaduk GyHKIMH, MTPESABAPUTEIHLHO UCCIICAOBAB €€ MeToAaMK A1 ((HEpeHIINATBHOTO HCUUCIICHUS
15 _ X' —2x+2 OIK-6 | HI
y=
x—1
IocTpouTs rpaduk GYHKIHH, MTPESABAPUTEIHLHO UCCIICAOBAB ee MeToAaMK AU ((HepeHIINATBHOTO HCUUCIICHUS
16 y= X OIIK-1 H1
x*—4
HaiiTi yacTHBIE IPONU3BOAHBIE IIEPBOTO NOPSAAKA OT PYHKIHN —qj 3y _
17 z =sin(cos” x —tgy) oms | mi
xdx
18 |Haiitu unrerpan | OIK-1 | HI
(x—=2)(3x+4)
2
19 |Haitrn mrerpan [ —29X OfK-1| HI
\V1+5x3
20 |Haiiti HeonpeneTHHBIN HHTErpal OT QyHKIHH 7*X"3-x"2+2 OIIK-6 H1
21 |Haiiti HeonpenenHHbIH HHTErpa oT GyHkuu cos(2x+1) OIIK-6 Hl




f dx

22 |BbIYHCIIATH OMpPE/IeIeHHBIN HHTErpal, UCIIONb3Ysk METO 3aMEHBI [IEPEMEHHOM > OIIK-6 H1
1 (1++/x)
2In2
dx
23 |BbIYHCIIATH OMpe/IeeHHbI HHTErpal, UCIIONb3Ys METO 3aMEHBI [IEPEMEHHOM J‘ ~ OIIK-1 H1
in2 & —1

Beraucnuts miomans GUrypel, OrpaHU4eHHOM JIMHUSAMU ¢ YKa3aHHBIMH ypaBHeHUSAMU. Cenars 4epTex.

24 5 OIIK-6 HI
y=Xx"-3x, 3x+y=4

25 |Haiitu o6riiee perre auddepeHnuanbHoro ypapuenus y'=(x+1)/y OIIK-6 HI
26 |Haiiti obuiee penne auddepenimanpHoro ypasaenus y'=3*cos(y/x)+1 OIIK-1 H1
27 |Haiitu oOriiee perre nuddepeHnmanbHoro ypapaenus y"-8y'+16y=0 OIIK-1 HI

P
28 emuTh AuddepeHIuanbHoe ypaBHEHHE a- 2 )y’ +xy =0 OIIK-6 H1
g |Pewmts aupdepenunaibHoe ypasHeHne y'cosXx —ysinx=0 OIIK-6 Hi

Haiitn pagnyC CXOAUMOCTHU CTEICHHOTIO psiaa U ONIPEACIIUTD TUIL %XOI[PIMOCTI/I Ha KOHIIaX MHTEPBaJla CXOANMOCTU

o8]
30 3 4—x” OIK-1 | H1
n=1 N

IpoBepuTH HEOOXOMMMOE YCIOBUE CXOAMMOCTH PA/Ia © n 2 1

31 — OIIK-6 HI
n=1 4n + 2

HWccnenoBaTh Ha CXOOUMOCTD PSIg © n42

32 n OIIK-1 HI
n=1 3

5.3.9. Bonipocs! AJisi KOHTPOJIbHOM (pacyeTHO-rpauyeckoii) padoThl

He npexycmorpeno




5.4. CucremMa olleHHBAHHUS JOCTH:KEHHSI KOMIIETEHIIMH
5.4.1. OneHka 10CTH:KEHUS KOMIIETEHIN B X0/1e IPOMEKYTOYHOI aTTecTAluN

HHI[PIKaTOpLI JIOTHUKEHUST KOMIIETEHIIUH

HOMepa BOITPOCOB U 3a1a4

Kon

Copnepxanue

BOIIPOCHI K
9K3aMEHY

3a1a4u K
9K3aMEHY

BOTIPOCHI K
3a4ery

3a/1a4u K
3a4ery

OIIK-1 Cniocoben MNPUMEHATH €CTECTBEHHOHAYYHbIE U 06H.ICI/IH)KeHepHI:Ie 3HaHUA, METOAbl MATEMATHYCCKOI'O aHaJIn3a U MOJACIIMPOBaHUs,
TEOPETUUCCKOI'O U SKCIEPUMEHTAJIBHOI'O UCCIIEJOBAHUA B HpO(i)eCCPIOHaJ'ILHOFI JACATCIIbBHOCTH

1,2,6,8,9,10
,12,15,17, 1,2,6,8,9,
OCHOBBI MaTEeMAaTHKH 20,21,23, 113,15,
24,26,27,29 17,18,20,
,31,32,34, 22,24
31 35,37,39,40
pemaTh CTaHAapTHBIE PO(ECCHOHANBHBIE 33/1a91 C IPUMEHEHHEM €CTECTBEHHO- 27914 1,4,6,7,10,
V1  |Hay4HBIX 3HAHHH T 11,14
TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEOBAHHS 00BEKTOB MPO(HeCCHOHATBHOM 5121516 4710
Hl  |gesrensHOCTH T v

OI1K-6 Criocoben aHamM3UpOBaTh U pa3pabaThBaTh OPraHU3AMOHHO-TEXHIUECKIE M YKOHOMUYIECKHUE MTPOIECCH C IPUMEHEHHEM METO/I0B
CHCTEMHOT'0 aHaJIn3a U MATEMaTHYECKOTO MOJICITHPOBAHUS

345711, 3,4,5,7,10,
13,14,16,22
OCHOBBI MaTEMaTUYECKOT0 U UMUTALIMOHHOI'O MOJICIUPOBAHUS 25 98,30 12,14,16,
32 33,36,39 19.21,23
2,3,5,8,9,12,
V2 aHAJM3MPOBATh SKOHOMHYECKHE MTPOIECCHI C TPUMEHEHHEM MaTeMaTHIeCKUX METOJIOB 3,4,6,8,11 15
MIPUMEHEHUS] METOI0B MaTEMAaTHYECKOTO MOACIMPOBaHHUS B MPOGECCHOHAIBLHON 11013 5815
H1 JIeSITEIIbHOCTU




5.4. Cucrema OoLeHUBaHUSA JOCTH/KEHUA KOMITETEeH Uil
5.4.2. OueHka JOCTHKEHHSI KOMIIETEHIHIA B X0/Ie TEKYIIEro KOHTPOJIsI

MuaukaTopbl TOTHKCHUS] KOMITCTCHITUH

Howmepa Borpocos u 3a1au

BOIIPOCEI 3a1a4u st
BOIIPOCHI
Kox Conepxanue YCTHOTO HPOBEPKU
TECTOB
onpoca HaBBHIKOB
OIIK-1 Crioco6eH mpUMEeHSTh eCTECTBCHHOHAYYHbIC U 00IICHHKEHEPHBIC 3HAHHUSI, METO/Ibl MAaTEMaTHYECKOT0 aHAIN3a 1
MOJIETTUPOBAHNS], TEOPETHYECKOTO M SKCIIEPUMEHTAIIBHOTO HCCIICA0BAHMS B IPO(ECCHOHAIBHON IEATENbHOCTH
1,4,5,7,10,14,
17,18,21,22,
25,26,29,32,
33,35,37,38,
31 " 1,4,6,7,8,14, | 39,41,43,44,
OCHOBBI MaTEMaTHKU 16,19,22 47485052,
55,56,58,59,
62,63,65,67,
68,69,71,73,
76,77,79
pemath cTaHZapTHBIE podeccnoHaIbHEIC 3a1a9H ¢ TIPIMEHEHHeM ecTecTBeHHO- 3,11,12,18,20,
Vi .
HayYHBIX 3HAaHHUH 23,25,27,29,
2,3,5,6,8,10,
] |TEOPETHHECKOrO 1 OKCMIEPUMEHTANBHOrO HCCEN0BAHMS 00BEKTOB 2,5,9,10,13,17, 12,13,16,18,
podeCcCHOHANBHON ACATENbHOCTH 21,24,26,28 19,23,26,27,
30,32

OIIK-6 Criocoben AHaJIN3UPOBATH U paSpaGaTLIBaTL OpraHn3allHOHHO-TEXHUYCECKNE U DKOHOMUYECKHUE NPOLECCHI C TPUMEHCHUEM

METOAOB CUCTEMHOI'O aHaJIn3a U MaTEMAaTU4YECKOI'0 MOACIUPOBAHUA

2,3,6,8,9,11,
12,13,15,16,
19,23,24,27,
28,30,31,34,
32 [ocHOBBI MaTeMaTHYECKOrO M IMUTAMOHHOT'O MOJCITHPOBAHUS 30,32,37 36,40,42,45,
46,49,51,53,
54,57,60,61,
64,66,70,72,
74,75,78,8
V2 AHAIM3MPOBATH IKOHOMHUYECKUE MPOIIECCHI C TIPUMEHEHHEM MaTeMaTHIECKHX 31.33,35,39
METOJIOB
1,4,7,9,11,14,
MPUMEHEHHUSI METOJIOB MAaTEMaTHYECKOT0 MOJICTUPOBAHHUS B TIPO(eCCHOHATLHOM 15,17,20,21,
H1 34,36,38
IeITETLHOCTH 22,24,25,28,

29,31




6. YueOHO-MeTOANYECKOE 00eceuyeHre JUCIUIIINHBI

6.1. Pexomenayemas Jureparypa

Bbubnnorpadudeckoe onucanne

Bun uznanus

Janunos 0. M. MaremaTnka [351eKTpoHHEIH pecype]: YaebHoe mocobue / FO. M. Jlarunos, JI. H.
XKypbenko; Kasanckuii HallMOHANBHBINA HCCIEI0BAaTEIbCKUM TEXHOTOTHYECKUI YHUBEPCUTET;
Ka3anckuil HallMOHAaIBbHBIN HCCIeJ0BaTeNbCKIN TeXHUYeckull yHuBepcuTeT uM. A H. Tynonesa -

Mocksa: OO0 "Hayuno-uznarenbckuii neHTp MHOPA-M", 2022 - 496 c. [OU] [OBC 3nannym] URL:

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

VuebHoe

Hertspesa O. M. MaTtemaTrka B mpuMepax | 3aJadax [JIeKTpoHHEIH pecype]: YueOHoe mocodue / O.
M. Jlertsapesa, JI. H. XKypGenko; Kazanckuii HallmoHaIbHBINA UCCIIEI0BATEIbCKUIA TEXHOIOTHYECKHIA
yHuBepcuteT; KazaHckuii HaMOHANIBHBII UCCIIEN0BATENbCKUI TEXHUUECKUH yHUBepcuteT uM. A.H.
Tymonesa - MockBa: OOO "Hayuno-uznarensckuii nenrp MHO®PA-M", 2021 - 372 c. [BU] [OBC
3nanmym] URL: https://znanium.com/catalog/document?id=377513

VYuebHoe

[unaues B. C. Bricmas MmaTemMaTrka [31ekTpoHHBIN pecypc]: YueOnuk / B. C. Illumades - Mocksa:
00O "Hayuno-uznarensckuii nentp MHOPA-M", 2023 - 479 c. [OU] [OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=416006

Vuebuoe

Marematrka. OCHOBHBIE TIPHEMBI PENICHUS] OOBIKHOBEHHBIX TU(P(EPCHIIUPOBAHHBIX YPaBHEHUH
[OnexkTpoHHBIIi pecypc]: METOAMYECKUE YKA3aHUs JIJIsl CAMOCTOSATEBHON pa0oThl 00yUYaIOUIUXCS 110
HAaIpaBJICHHIO TIOATOTOBKH: [IprKkiagHas nHpopMaTHKa npodmis moarotoBku: MHGpopMannoHHbIe
cucTeMbl ¥ TexHosoruu B MeHekMenTe ATTK / BopoHexckuii rocyiapCTBEeHHBIIN arpapHbIi
yrusepcutet / B.I1. Illankwii, A.E. ITomos, I1.B. Mockanes. - Boporexx: BI'AY, 2019.
URL.:http://catalog.vsau.ru/elib/metod/m152669.pdf

MeTtoanueckoe

VYnes3bko A.B. [Topsiok olleHUBaHUs PE3Y/IBTATOB TOCTUXEHHSI KOMIIETCHIIUN: METOIMYECKUE
MaTepHabl U OCHOBHOM 00pa3oBaTeIbHOM MporpaMMeI 1o HampasieHuto: 09.03.03 IMpuknanHas
nHpopMaTuka, npoduis: MHPopMalimoHHbIe CHCTEMBI U TeXHOJOTHK B MeHekMeHTe ATTK / A.B.
Vnessko, C.A. Kynes, A.A. Toncteix. — Boponex: BI'AY, 2019. — 24 c. URL:
http://catalog.vsau.ru/elib/metod/m153419.pdf

MeTtoanueckoe

Vnessko A. B. [Topsmox popMupoBaHwsS KOMIETSHIHI: METOANYECKHIE MaTePHaITBI T OCHOBHON
oOpa3zoBaTenbHOH porpamMMbl OakanaBpuara no HamnpasieHuto: 09.03.03 IIpuxnaanas nHpopMaTHKa,
npoduis: MHpOopManmoHHbIe cucTeMsl 1 TexHoornn B MeHekMenTe AIIK / A.B. Viessko, C.A.
Kynes, A.A. Toncteix. — Boponex: B[AY, 2019. — 39 ¢ URL:
http://catalog.vsau.ru/elib/metod/m153465.pdf

MeToauueckoe

Bectauk Boponexckoro rocygapctsenHoro yauepcureta. Cepusi: @usuka. Marematuka: [HayqHBINR
xypHai| / penxon.: baes A.Jl. (T pen.) u np. - Boponex: BopoHecKkuii rocynapcTBEHHBIH
yuauBepcureT, 2020 [O1] URL: https://elibrary.ru/contents.asp?titleid=9761

[lepnonnueckoe

MaremaTHka 1 MaTeMaTHIECKOe MOJICTIMPOBAHNE: HAYIHO-IIPAKTHIECKUH peIleH3UPYEMBIi KypHAI:
ceTeBoe Hay4yHoe u3fanue / Yupenurenb: HaunonansHeiil DnextTponHo-NHpopMamoHHbIH
Koncopmuym (HOUMKOH) - Mocksa: HanmonansHeIH DnekrporHO-MHpopMmanmonssii Koncoprmym
(HBHUKOH), 2020 [OU1] URL: https://elibrary.ru/contents.asp?titleid=54179

[lepuoanueckoe

6.2. Pecypcnl cetu UHTEpHET
6.2.1. DyieKTpOHHBIE OUOJIHOTEYHbIE CUCTEMbI

Ha3Banue

Pazmenienue

Jlanb

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

IOPANT

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

IPRbooks

http://www.iprbookshop.ru/

E-library

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

OO B~ | W IN|F

DnextponHas 6ubimoreka BIAY

http://library.vsau.ru/



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

6.2.2. IlpodeccuonanibHble 6a3bl JAHHBIX U MHPOPMAIMOHHBIE CHCTEMbI

HasBanue

Pa3memnieHue

IlopTan rocynapcTBEHHBIX YCIyr

https://www.gosuslugi.ru/

CrpaBoyvHas npaBoBas cucrema KoncyneranT Ilimoc

http://ivo.garant.ru

ArpapHas poccuiickas HHPOpPMaINOHHAS CHCTEMA.

http://www.aris.ru/

I/IH(I)OpMaI_II/IOHHaH CHCTEMA 10 CEIbCKOX03UCTBEHHBIM HayKaM U
TCXHOJIOTHUAM

http://agris.fao.org/

HpO(l)@CCI/IOHaJ'ILHLIC CITPABOYHBIC CUCTCMBbI ((KOZ[@KC»

https://Texskcnept.caiit/sistema-kodeks

2 |CrpaBounas npaBoBasi ciuctema ["apant http://www.consultant.ru/
6.2.3. Caiitbl 1 MHGOPMALMOHHBIE TOPTAJIbI
No HasBanue Pazmenienue
1]O6pa3oBaTenbHBIE pecypchl 0 MaTEMATHKE www.math.ru
WHTepHer  OuOnuoTeka  MOMYJSPHOM M3UKO-MaTeMaTH4YeCKON -
p yp ¢ http://ilib.mccme.ru/

2|nuteparypsl

3 Caift o pa3zene BbICHICH MaTEMAaTUKH — MaTeMaTHYECKUI aHaJIH3. http://procmem.ru/
4|«Pe3ompBeHTa» https://www.resolventa.ru/




7. MaTepHuaJbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecrnedeHue A1 CHHILIHHBI

7.1. llomenienust UIs1 BeieHUsl 00pa30BaTeJbLHOIO Npouecca U 000py10BaHne

HanmeHoBaHUe MOMEIIEHHI JJIS TPOBEICHHSI BCEX BUIIOB
y4eOHOU AeATETHbHOCTH, MPEIYCMOTPEHHOMN y4eOHBIM IIJIAHOM, B
TOM YHCJIE TIOMEIEHHUS ISl CAMOCTOSITEIBbHOM PaboTHI, €
yKa3aHHEM TEePEYHsT OCHOBHOTO 000PYI0BaHMUs, y4eOHO-
HATJISTHBIX TIOCOOMIA ¥ UCTIOIB3YEMOTO MPOTPAMMHOTO
obecrneUeHus

Anpec noMenieHui 11 IPOBEACHUS BCEX BUNOB
y4eOHOM AesTeNbHOCTH, IPETYCMOTPEHHOH yueOHBIM
IUIAHOM

VYuebHast ayIUTOPHsL ISl TPOBEACHUSI yICOHBIX 3aHATHI:
KOMIUIEKT y4eOHO#t Mebeln, IeMOHCTPAalMOHHOE 060pyI0BaHHE
U y4eOHO-HATTISIHBIE TTOCOOHSL.

394087, Boponexckas 0011., r. BopoHex,
yi. MuuypuHa, 1

YueOHass ayauTOpus UL IPOBEICHUS YICOHBIX 3aHSTHIA:
KOMIUICKT y4eOHO# MeOeu, 1eMOHCTpallMOHHOE 000pyI0BaHHE
1 yu9eOHO-HArISTHBIC TOCOOUS, KOMITBIOTEPHAs TEXHHUKA C BO3-
MOKHOCTBIO MOAKIIOUEHUs K cetd "MHTepHeT" u obecrnieueHu-
€M JIOCTYIIa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHYIO
cpeny, HCIIOJIb3yeMoe nporpaMmmHoe obec-niedyeHne 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, Anbt
®unancel 3, Mathcad, Maxima.

394087, BopoHexckas 00:1., r. BopoHex,
yi. MuuypuHa, 1

ITomernienue Uit CAaMOCTOATENEHON paOOTHI: KOMILJIEKT
yaeOHOI MeOel, IEMOHCTPAIIHIOHHOE 000pyJ0BaHHEe U yaeOHO-
HATJISIHBIC TOCOOUs, KOMIBIOTEPHAS TEXHUKA C BO3MOKHOCTBIO
TOAKITIOUeHNS K ceTH "MHTepHeT" 1 obecreueHneM 10CcTyna B
9JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO CPELy,
HCTIOIb3yeMoe nporpaMmHoe obecriedeHne MS Windows /
Linux (ALT Linux)/ Pex OC, Office MS Windows / OpenOffice
/ LibreOffice, Adobe Reader / DjVu Reader, Sn-nexc bpaysep /
Mozilla Firefox / Internet Explorer, DrWeb ES, 7-Zip,
MediaPlayer Classic, eLearning server , AST Test, AmbT
dunance 3, Mathcad, Maxima.

394087, BopoHexckas 0011., r. BopoHex,

yi. Muuypuna, 1 (ayzn. 113, 115, 116, 119 120, 122,
123a, 126, 219, 220, 224, 241, 273 - ¢ 16.00 mo 20.00),
232a




7.2. IlporpamMmmHoe oGecnieyeHne

7.2.1. IlporpaMmmHoe o0ecnieyeHue 001Iero HA3HAYEHUSI

Ne HazBanue Pasmenienue
1 |Oneparmmmonnsie cucrembl MS Windows /Linux /Pex OC TIK B nokanpHol cetn BTAY
2 [ITakets! opucHsIx nprmoxennit MS Office / OpenOffice/LibreOffice I1K B siokanbHOl cet BIAY
3 [[Iporpammsl miist mpocMoTpa aitnos Adobe Reader / DjVu Reader T1K B nokanbHoO# cetrt BTAY
4 [Bbpayszepsr Sunexc bpaysep / Mozilla Firefox / Microsoft Edge I1K B sokanbHOl cet BIAY
5 |AnTuBupycHas nporpamma Drweb ES I1K B sioxanbHOl cet BIAY
6 [[Iporpamma-apxuBarop 7-Zip TIK B nokanbsHo# cetn BTAY
7 |Mynetumenua npourpsiBatens MediaPlayer Classic I1K B sioxanbHOl cet BIAY
8 [[lnatdopma onnaitH-o6ydenus elearning server TIK B nokanbsHo# cetn BTAY
9 [Cucrema komnbrotepaoro tectupoBanust AST Test TIK B nokanpHol cetn BTAY

7.2.2. CnenuaJu3upoBaHHOE MPOrpaMMHOe obecrieyeHue

Ha3Banue

Pasmernienue

ITakeT crarucTrdyeckoit 00pabOTKM NaHHBIX Statistica

TIK B nokansHo¥ cetn BIAY

Cucrema KOMIIBIOTepHOM anredpsl Mathcad

TIK B nokansHo¥ cetn BAY

w|n|R|Z

CucremMa KOMIIBIOTepHOU ayireOpsl Maxima

TIK ayx. 116, 120 (K1)




8. MesxxaucuunInHapHblie CBA3H

B3anMocBs3aHHbIE TUCHUILIUHEI .
Kadenpa, Ha koTOpOIi penomaeTcst INonnuck 3aBenyroLIEro

HCIUIIINHA Kadenpou
Kon Hassanune A benp

Teopus BeposTHOCTEHN U MaTeMaTH4ecKas | OKOHOMHUUYECKOTO aHaJIN3a, CTAaTUCTUKU U
CTaTHCTHKA MPUKJIATHONW MaTeMaTHKU

b1.0.12

HccnenoBanue onepaunﬁ U MCTObI DKOHOMHYECKOTO aHajim3a, CTaAaTUCTUKU U

b1.0.13 o
ONTUMU3ALUU IPUKIIaJHON MaTEMAaTHKH




IIpnioxenne 1

JlueT nepuoanyecknx NpoBEepPoK padoyeii mporpaMmMbl 1 HHGOPMALHS 0 BHECEHHBIX H3MEHEHHUsIX

JlomKHOCTHOE JTHUTIO,
IIPOBOIMBILIEE TIPOBEPKY
®.1.0., 10KHOCTD

Jlara

[ToTpeGHOCTH
B KOPPEKTUPOBKE YKa3aHHEM
COOTBETCTBYIOLIHX Pa3zeiioB paboueit
MIPOTPaMMBI

I/IchopMaum O BHCCCHHBIX UBMCHCHUAX

3aB. Kadenpoit

IIpotokon Nel2 ot

Her

Pabouas mporpamMMa akTyaJH3upOBaHA Ha Her
JLA. IlIumkuna 17.06.2025 r. 2025-2026 yueGmbiii rox
3aB. kadenpou IIporokois Nel0 ot Her
' AP P y Pabouas nporpaMma akTyaJlM3UpOBaHa Ha Her

JILA. IlIumkunHa

02.06.2026 .

2026-2027 y4eOHBIi TOx
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