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1. O0mas xapakTepucTUKA TUCUMILINHBI

1.1. Heas AuCHMNJINHBI:

(hopMUpOBaHKE y OOYJAFOIIUXCS YCTOMYMBHIX 3HAHUHM M HABBIKOB 110 HEKOTOPBIM pa3jieliaM BICIICH MaTEeMaTHKH,
HEOOXOIMMBIM JUIS PEIICHUS 3a/1a4 MPOQPECCHOHANTBHON IeITeTbHOCTH;

(hopMHpPOBaHKE CHCTEMHOTO MBIILICHUS ITyTEM JETATLHOTO aHaIK3a MOIX0/I0B K MATEMaTUIECKOMY MOJISITHPOBAHUIO U
CPaBHUTEIILHOTO aHAIN3a KOHKPETHBIX 3a7a4;

BOCITUTaHUE Y OOYYAIOIINXCS HABBIKOB JIOTHYECKOTO MBITIUICHUS U ()OPMATBHOTO 000CHOBAHUS PEIICHUS TTOCTABIEHHBIX
3a1ad4.

1.2. 3apaun AMCHUIINHBL:

OBJIQJICHNE HEKOTOPBIMH pa3ieslaMH Kypca BBICIIE MaTEMaTHKH (aHAIUTHYECKAsk TEOMETPHSI, SJIEMEHTHI JIMHEHHO
anreOpsl, U PepeHIaTbHOe H HHTErpadbHOE HCUUCTeHus, TuddepeHInanbHbie ypaBHEHHUs ), HEOOXOAUMbBIMHU JJIS
aHaJIM3a U MOJICIIMPOBAHUS 33124 MPO(ECCHOHATEHOMN eI TebHOCTH;

OIpeIeICHUE U YIOpsA0YeHHE HE0OX0AUMOro 00beMa HH()OpMALUK MTPH TIOCTAaHOBKE, pean3alui U 00padoTKe
UTOTOBBIX PE3yJbTaTOB MATEMATUIECKON MOJIENH 3a/1a41 MPO(ECCHOHAIBLHOM JIESITeTbHOCTH;

(bopMupoBaHUE MPAKTUIECKUX HABBIKOB, KOTOPHIC TIO3BOJIAT B AabHEHIIIEM NPUHUMATh d(PPEKTUBHBIC PEIICHNUS B
npodecCHOHATBHON AeATEITLHOCTH.

1.3. [IpeameT TUCHUNIHHBI:
Teopernueckne OCHOBBI M TPAKTUYECKHE TPUEMBI MAaTEMAaTHYECKOTO MOJICIIMPOBAHUS, pacueTa U ONTUMH3ALNH
MPOLIECCOB, PA3INYHOIO YPOBHS CIOXKHOCTH.

1.4. MecTo B 00pa3oBaTebHOI MporpaMme:
o0s13aTeNbHas YacTh

1.5. B3aumocBsi3b ¢ APYrUMH AUCHUTLIMHAMM:
b1.0.12 Teopus BeposiTHOCTEN U MaTeMaTU4yeCcKasi CTaTUCTHKA
b1.0.13 HccnenoBanue onepaiuii © METOAbI ONITUMU3AIUT

1.6. OcobGennocTH peanu3anui IMCHUIIJIMHBI 1JI1 UHBAJIU/A0B U JIMIl C OrPAHUYCHHBIMHA BO3MOKHOCTHAMMU 3/1I0POBbA

OcCo0eHHOCTH peanu3anny TUCHUTUIMHBI Ul MHBAJIH/IOB | JIUI] C OTPAaHHYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI
OIIPEICTISIFOTCS. B MHANBUAYaIbHOM HMOPSIKE UCXOs U3 crienn(uKy 3a001eBaHusI U TpeOOBaHMIA, yKa3aHHBIX B OCHOBHOM
00pa3oBaTeNbHOIl Iporpamme



2. HnalmpyeMble PE3YJbTATHI U3YUCHUA TUCHUIIIUHBI

Komnerenuus WHauKaTop JOCTIKEHHS KOMITETCHITHH
Kon Conepxanue Kon Conepxanue
31 OCHOBBI MATEMATHUKHU
CriocoOeH MPUMEHSTh €CTECTBEHHOHAYYHBIC U
pemaTh CTaHaapTHBIE TPOQPECCHOHANBHBIE 3a]1a9H C
0OIIeHH)KEHEPHBIE 3HAHUS, METO/IbI V1 .
MIPUMEHEHNEM €CTECTBEHHO-HAYYHBIX 3HAHUN
OIIK-1 [maremaTndeckoro aHaau3a U MOAETHPOBAHMUS,
TEOPETUIECKOTO U IKCIIEPUMEHTATBLHOTO Hi TEOPETUIECKOTO U IKCIIEPUMEHTAILHOTO MCCIIeOBAHIS
WCCIIEIOBAHMS B MTPOYECCUOHANBHON AEATELHOCTH 00BEKTOB MPO(ECCHOHATBHON AEATENFHOCTH
3 OCHOBBI MATEMATHYECKOI0 ¥ IMHUTALIMOHHOTO
CriocoOeH aHaIM3UpOBaTh U pa3padaThiBaTh MOJICITUPOBAHHS
OITK-6 OpraHU3alMOHHO-TEXHUYECKHE U IKOHOMUYECKHE V) aHAJM3UPOBATH SKOHOMHUUECKHIE MPOIIECCHI C MPUMEHEHUEM
MIPOIIECCHI C MPUMEHEHUEM METOI0B CUCTEMHOTO MaTeMaTHYECKHX METOIOB
aHaJM3a U MaTeMaTHIEeCKOTO MOJICTUPOBAHMUS Hi MIPUMEHEHUS] METOJIOB MAaTEMATHIECKOTO MOJISIIUPOBAHNUS B

po(eCCHOHATBHON AEATEILHOCTH




3. O0beM JUCHUIIMHBI M BUABI Y4eOHOH padoThl

3.1. Ounas ¢popma 00y4eHHst

Cemectp
IToxka3zaresn " > Bcero
O6mr1ast TpyI0EMKOCTb, 3.€./9 5/180 3/108 8/ 288
OO011ast KOHTaKTHas padboTa, 4 58,15 76,75 134,90
O6murast camocTosiTenpHas paboTa, 4 121,85 31,25 153,10
KonraktHas pabora mpu mpoBeAeHUN y4eOHBIX 3aHITHM, 58,00 76,00 134,00
B T.4. (4)
JICKIIU U 30 38 68,00
MPaKTUYECKHUE-BCETO 28 38 56,00
CaMOCTvo;ITeJILHaﬂ paboTta TpH TPOBEACHUU YUEOHBIX 113.00 13.50 126.50
3aHATUH, 4
KonTakTHass paboTa mpu MPOBEACHHH MPOMEKYTOUHOM 0.15 0.75 0.90
aTTeCTallMy 00yJaroIMUXCs, B T.4. (1)
IpyNIOBbIE KOHCYJIBTAlIMH - 0,50 0,50
3a4eT 0,15 - 0,15
JK3aMeH - 0,25 0,25
CamocrosiTennpHast ~ pabora NP HPOMEKYTOUHOM 8.85 17.75 26.60
aTTeCTaIlNH, B T.4. (4)
MOJIFOTOBKA K 3a4eTy 8,85 - 8,85
MOATOTOBKA K DK3aMEHY - 17,75 17,75
. 3ayer,
dopma mpOMEKYTOUHOM aTTecTalluu 3a4er 9K3aMEeH
9K3aMeH




3. O0beM JIMCUMIJIMHBI U BUABI Y4e0HOI padoThI

3.2. 3aounan ¢popma o0yueHus

Kypc
IHoxka3zaresn )1 Bcero
OO6mas Tpyao€MKOCTb, 3.€./9 8/ 288 8 /288
OO0mias KoHTaKkTHas padboTa, 4 40,90 40,90
OO6mas camocTosTensHas paboTa, 4 247,10 247,10
KonraktHas paboTa mpu NpoBeNeHUN YU4EeOHBIX 3aHATHH, 40,00 40,00
B T.4. (4)
JIEKIIUU 20 20,00
MPaKTUYECKHE-BCETO 20 20,00
CaMOCTVOHTenLHa;I paboTta TpU TPOBENEHUU YIEOHBIX 220,50 220,50
3aHATUH, 4
KonTakTHass paboTra mpu MpOBEIECHUH MPOMEXKYTOUHOM 0.90 0.90
aTTecTalui 00yJaronMxcs, B T.49. (1) ’ ’
IpyNIIOBbIE KOHCYJIbTAlIUH 0,50 0,50
3a4eT 0,15 0,15
JK3aMeH 0,25 0,25
CamocrosiTenpHast ~ paboTta  MpH  MPOMEKYTOYHOM 26.60 26.60
aTTecTaluy, B T.4. (1)
MOJIrOTOBKA K 3a4eTy 8,85 8,85
MOJATOTOBKA K YK3aMEHY 17,75 17,75
. 3ayer, 3ayer,
dopma MpoMeKyTOYHOH aTTeCcTaluu
9K3aMeH 9K3aMEH




4. Coaep:xaHue QUCHUHIIINHBI

4.1. Conep:xaHue JUCHUILIMHBI B pa3pe3e pa3/iejloB U MOAPa3/ie/ioB
Pasznen 1.
Jluneitnas anrebpa ¥ aHATHTHYECKAs TCOMETPHS
Tlonpazpmen 1.1.
Martpuis 1 OnpeneTuTena
MAaTpullbl ¥ onepaluy HaJ HUMH. OTpefeuTenu U X cBoiicTBa. Onpenenurens n-ro nopsaxka. MUHOpHI 1
anredpamdeckue gornonHenus. OOpaTHas MaTpua. Paur matpunsl. Beraucnenne o6paTHOM MaTPHUIIE C
oMoIIpio poueaypsl I'aycca. CoOCTBEHHBIEC 3HAYECHUS MATPHIL
Tlonpaznen 1.2.
CucteMsl TMHEHHBIX anreOpandecKux ypaBHEHHI
OCHOBHBIC TIOHSTHS U onpesesncHus. Pelenne TMHEHHOI CHCTEMBI C TIOMOIIBIO 00paTHON MaTPHUIIBI U 1O
tdopmynam Kpamepa. Teopema Kponekepa-Kanemm. Merox "aycca u ero ucrons3oBaHue Ui pEIICHUS X
HCCJIeI0BaHUsl CHCTEM Ha COBMECTHOCTh
TTonpasnen 1.3.
BexTopnas anrebpa
noHATHE BeKTopa. JInHeliHble onepaluu HaJ BeKTopaMu. ba3uc Ha mockocTy M B mpocTpaHcTBe. IIpoekius
BeKTOpa Ha ock. [IpsiMoyronbHas cucteMa koopauHat. KoopauHaTs! BeKTopa U Toukd. CKaIsIpHOE, BEKTOPHOE H
CMEIIaHHOE MPOU3BENEHUs BeKTOpoB. JInHeliHoe mpocTpaHcTBO. EBKIMI0BO pocTpaHCcTBO. JInHEHHbIE
npeoOpa3oBaHus
Toapasnen 1.4.
Ipsimble u mIockocTH B ap(hUMHHOM NTPOCTPAHCTBE
OCHOBHBIE 33/1a4H aHAJIUTHYECKOH reOMETpUH Ha IJIOCKOCTH. YpaBHEHHE JIMHUHU Ha IIockocTH. Ilpsmas Ha
IUIOCKOCTH. BekTopHOe 1 00Inee ypaBHEHUS IPSIMOI. Y paBHEHHE IPSIMOIL, IPOXOAAIIEH depe3 3a1aHHyI0
TOYKY, apajlieNbHO 33JaHHOMY BEKTOPY. YpaBHEHHE MPAMOMN, IPOXOsIIeH uepes ABe 3aJaHHbIX TOUKH.
YpaBHeHUE IPAMOH C yIIOBEIM K03 dunuenToM. Bzanmuoe monoxxeHne AByX MpsSMbIX Ha ITIOCKOCTH.
PaccTosiHEE OT TOYKHM J10 MI0cKOCTH. ITnockocTs B mpocTpaHcTBe. OOIIEe ypaBHEHHE IOCKOCTH.
HccenenoBanue o0Iero ypaBHeHHS INIOCKOCTH. Y PaBHEHUE IIIOCKOCTH, IPOXOIAIIEH Yepe3 TPH 3aJaHHBIX
Touku. B3auMmHoe pacnososxkeHue miockocTell B mpoctpancTse. IlapamMerpuueckue 1 KAHOHHYECKHE yPaBHEHHS
NpsIMOI B ITPOCTpaHCTBE. B3anMHoe pacnonokeHue AByX NpsMbIX. B3auMHOe pacnonoxeHue NpsiMon u
MJIOCKOCTH. BhINyKiible MHOXKECTBA U UX CBOICTBa
Toapasznen 1.5.
KpuBsle BTOpOro nopsaka
0030p KPUBEIX BTOPOTO MOPSIKA H IOBEPXHOCTEH BTOPOTO HOpsiIKa
Pasznen 2.
MaremaTuyeckuil aHaIu3
Tlonpaznen 2.1.
Baenenue B ananu3 QyHKIHN OHON IepeMEHHON
9JIEMEHTHI TeOpUH MHOXKeCTB. Tomonorus uncnoBoit npsamoi. [Torstue GyHkIHK onHOM nepemenHoit. Kiacce
aneMeHTapHbIX GyHKwmit. [Ipenen nocnenoBaTeIbHOCTH U ero cBoiicTBa. IIpeen u HenpepbIBHOCTD (DYHKIHUH.
Opuocroponnue npexaens! GyHknun. CBolicTBa HenpephIBHBIX (GyHKnuid. [Ipu3Haku cyniecTBOBaHUS KOHEYHOTO
npenerna. TeopeMbl 0 KOHEUHBIX npejenax. beckoHeuHo Maibie 1 OeckoHeuHO OoMbIIie QYHKINH.
OKBUBaJIEHTHEIE OecKOHeUHO Majble Gpynkxnun. [lepBolii 1 BTopoil 3aMedaTensHbIe mpenensl. CBolcTBa
(byHKIUH, HenpepbIBHBIX B Touke. Kitaccuduxanus Todek paspeiBa. CBoiicTBa QyHKIMIT HEPEphIBHBIX HA
oTpeske. HempephIBHOCTE 2IeMEHTapHBIX (yHKIUH
TTonpasnen 2.2.
Juddepennuanpaoe ucarcaeHne GYHKIUH OHOH IepeMeHHON

3a/1a4H, IPUBO/ISIIIHIE K IIOHSTHIO HPOou3BoAHOI. OnpeencHuie Ipou3BogHOI. ['eoMeTpraeckuii n Hu3HdecKuii
cMbIc mpou3BoaHoi. uddepentmpyemocts Gynkunn. HempeprsiBHOCTh muddepeHInpyemMoii GyHKIHH.
Juddepenunan Gpyaximu. [Ipon3BoHEIC OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMIT 1 IpaBHIa
auddepentmposanus. [IponsBoagnas cinoxHol dynkunu. Jlorapupmudeckas npousoanas. [Iponssoanas
GbyHKUuMHK, 3a1aHHOI mapamerpuyecku. [Ipon3Boanas obparHoit GyHkuuu. [IpoussoaHsie n auddepeHunas:
BBICIIMX HOpPsiIKOB. VccienoBanue GpyHKIMM Ha MOHOTOHHOCTb U DKCTPEMYM, HauboIbIIee 1 HaHMEeHbIIee
3Ha4eHus GyHKIMHN Ha otpeske. MccnenoBanue rpaduka GpyHKIMH Ha BBITYKIOCTh M TOYKH Heperuoa.
AcumnTotsl rpaduka GyHkimy. O6mas cxemMa UcCiIeI0BaHus GYHKIHMN U MOCTPOCHUS rpaduKoB

Toapasznmen 2.3.

Teopemsl 0 auddepeHIupyeMbIX GYyHKIUIX

Teopembl depma, Poms, Jlarpamka, Komn u nx reomerprudeckuii cMbICH. PackpbITe HeonpeneIeHHOCTe! 1o
npasuity Jlonurans. ®opmyna Teidnopa



Tlonpasnen 2.4.

DYHKIMU HECKOJIBKUX TTEPEMEHHBIX

TOYCYHbIE MHOXKECTBA B N-MEPHOM IpocTpaHcTBe. OnpeseneHue QYHKINH HECKOJIbKUX NMepeMeHHBIX. [Ipenern u
HEMPEePBIBHOCTh (JYHKIIUH HECKOIBKHUX MepeMEHHBIX. YacTHbIe pon3BoHbIe. [1o1HOE MpupaleHie 1 NONTHBII
nuddepeHpan, NpuMeHeHHE B IPHOIMKESHHBIX BEIMUCICHUAX. [Ipon3BoaHAs CIIOKHON (QyHKIUH.
TIpousBoHas IO HANPABJICHUIO U TPaueHT. YacTHBIE TPOM3BOAHBIE U MOIHBIEC U((PepeHIInaBI BHICITHX
MOPSAKOB. DKCTPEMYMBI (PYHKINI HECKOJIBKHUX MEPEMEHHBIX. Y PaBHEHHUS KacaTelbHON IIIOCKOCTH U HOPMAJH K
TTOBEPXHOCTH

Toapasznmen 2.5.

Heormpenenennplii 1 onpeneneHHbI HHTErPaIbl

nepBooOpa3sHas M HeonpeaeaeHHbIH nuTerpain. OCHOBHBIC CBOMCTBA HEOIpe-/IeIeHHOro HHTerpana. Tabmuia
OCHOBHBIX HHTerpasioB. HemocpencTBeHHOE HHTErpupoBanue. MeTo HHTErpHPOBAHHS 110 YacTsiM. MeTon
MoJICTaHOBKU. VIHTerpaisl, He BhIpakaromuecs uepes dJIeMeHTapHble GpyHKIUU. OnpeesieHue onpeeleHHOro
unaTerpana. Uarerpupyemocts GyHknuu. CBOHCTBA ONMpeieIeHHOro HHTerpana. [Ipon3BoaHas onpeneneHHoro
HHTerpaja 1o nepeMeHHoMy BepxHemy npeneiy. @opmyna Herorona- Jleiibnuna. HTerpupoBanue mo 4actsim
B OIpEJIENICHHOM HHTerpaie. 3aMeHa IepeMeHHOH B oIlpe/ieNIieHHOM uHTerpaie. I'eoMmerpudeckue u
MEXaHHYECKU HPHIIOKECHHS OIPENSIIEHHOro HHTerpasia. HecoOcTBeHHbIE HHTErPaIbl IEPBOIO H BTOPOTO POJIOB.
ITpuGmnKeHHbIE BBIYUCIECHUS ONIPE/IeTICHHBIX HHTETPAIoB

TTonpasnen 2.6.

OneMeHTHl (pyHKIIMOHATEHOTO aHAIN3a

Mepa Jlebera. 3mepumbie MHOKecTBa U GyHKIKHU. MHTerpan Jiebera

Toapasznmen 2.7.

WnTerpupoBanye QyHKUNH HECKOIBKUX MEPEMEHHBIX U 3JIEMEHTBI TEOPUH OIS

olpezielieHre ABOXHOTO HHTErpaja H ero cBoicTBa. CocoOb! BBIYUCICHUS ABOWHBIX HHTETPAJIOB.
IpunoxxeHus IBOMHBIX HHTErpaioB. IIOHATHS TPOHHOrO U n-KpaTHOro uHTerpaia. [IoHATHE KPUBOIMHEHHBIX
uHTerpanoB. CKaasIpHOE HOJIe H eT0 XapaKTepUCTHKU: IPOU3BOIHAS 10 HAIIPABIICHHUIO, TpaieHT. BexropHoe
TIOJIE U €r0 XapaKTePUCTUKH: MMOTOK U TUBEPTeHIHsI, UPKYJSLHS H POTOP

Toapa3znen 2.8.

Kommiekcusie yncna. @yHKIMN KOMIUIEKCHOTO IEPEMEHHOTO

anredpamdeckas (popMa KOMIIEKCHOIO YHCIIA, €r0 H300paskeHHe Ha KOMIUIEKCHOH MIIOCKOCTH.
Tpuronomerpudeckas u mokasaTelibHas (JOpMbl KOMIUIEKCHOTO Yucia. J{efCTBUs HaJl KOMIIEKCHBIMH YHCIIaMH.
INonsTre HyHKINM KOMIUIEKCHOTO IEPEMEHHOT0, €€ Ipe/ieNa, HeNPEPEIBHOCTH U pou3BoAHOH. [TonsTue
aHanuTHIecKoi GyHKImH. ConpshKeHHbIC TApMOHNYECKHE (PyHKIIMN

Paznen 3.

Juddepennuanbable ypaBHSHUS U PSIIBI

Tlonpaznen 3.1.

Juddepennuanbable ypaBHEHUS HEPBOTO MOPSAKA

3a7a4y, IpUBOAAIINE K JuddepeHHanbHEIM ypaBHeHUAM. OOBIKHOBEHHBIC MU (epeHInaIbHbIC YPaBHSHUS
nepBoro nopsaka. Obiee, YacTHOE B 0co00e pemeHus. U depeHIHaTbHOrO ypaBHeHUs. | eoMeTpryecKuii
cmeicn. Teopema Komm. O6b1kHOBeHHBIE U] hepeHInaTbHbIEe YPAaBHEHHS IIEPBOT0 IOPSIIKA C
pasnersIonMIcs nepeMeHHbIMUA. OHOpoaHbIe T hepeHIanbHbIe ypaBHeH s . JInHeiHbIe

b depeHranbHbIe ypaBHEHNS IEpBOTo MOpsAAKa, ypaBHeHUe beprymmm

TTonpasnen 3.2.

JIuneitnsle nuddepeHnuaIbHbIe YPaBHEHUS BTOPOTO MOPSAKA C IOCTOSTHHBIMEI kodddunuenTamu

0OBIKHOBEHHBIE MU(dhepeHnHaNbHbIe YpaBHEHHS BBICIINX NMOPSAKOB. I eoMeTpHyecKkoe HCTOIKOBaHue. Teopema
Ko, O6bIkHOBEHHBIE U(depeHInaIbHbIC ypaBHEHUS BTOPOTO MOPSJIKA, JOMYCKAOI[HE HOHIKCHHE
nopsiaka. Jluneiinsle muddepeHnuanbable ypaBHEHHS BBICIINX MOPSAAKOB. JIMHEHHO He3aBHCHMBIE (DYHKITHH.
Omnpenenurens Bporckoro. Teopema 06 onpenenutene Bponckoro. CTpykTypa 00IIero perieHus THHEHHBIX
HEOJHOPOIHEIX AuddepeHnnanbHbIX ypaBHeHHH. JInHeliHbie oqHOpoHbIe Ju((epeHIHaTbHbIC yPaBHEHNUS C
MOCTOSHHBIMH KO3 dunreHTamMu. JInHelHbIe HeoOHOPOAHBIE U(depeHInaTbHbIC YPaBHEHUS BTOPOTO MOPSIKA
¢ IOCTOSHHBIME Kod(ddurmentamu. Meron Jlarpamka. Meroxn HeonpeneneHHBIX K0d(HIIEHTOB.
MojenpoBaHHe KoneOaTebHBIX IPOLECCOB B MHKEHEPHBIX CHCTeMaX. UHCIICHHOE HHTEIPUPOBAHHE
nmuddepeHIanbHBIX ypaBHEHUIT

TTonpasnen 3.3.
YucnoBble U CTENEHHBIC PsAbL. ['apMOHUYeCKuit aHammu3

MOHATHE YHUCIIOBOTO PsiJia M ero cyMMbl. OCHOBHBIE CBOHCTBA CXOASIINXCS YMCIOBBIX psioB. HeobXomumblit
MPU3HAK CXOAUMOCTH YHCIOBOIO psAfa. JlocTaTo4HbIE IPU3HAKU CXOJUMOCTH 3HAKOIIOIOKUTEIbHBIX PSJIOB:
TIPH3HAKH CpaBHEHWs, npu3Hak Jlanambepa, HHTErpalbHBINA M pauKaNbHbIi Npu3Haky Kormm.
3Hakouepeayomuecs YucIoBble psasl. [Ipusnax JleiiOnua. 3HaKonepeMeHHbIC PSAbL, A0COMIOTHAS H YCIOBHAS
cxoxuMocTy. IToHATHE (PYHKIMOHANBHOTO U CTENeHHOro psja. Teopema Abens. Pamuyc u mHTepBan
CXOIMMOCTH CTEICHHOTO psiga. CBOHCTBA CTeNeHHBIX psiaoB. Psaasl Teinopa u Maknopena. Pasnoxenne
OCHOBHBIX 3JIEMEHTAPHBIX (DyHKIMH B psia Makiopena. [IpuMeHeHne psioB B IPUOIMKEHHBIX BEIYUCIICHUSX.
Tpuronomerpudeckuii psia. Koasdoummentst @ypoe. JJocTaToUHbIE YCIOBHS Pa3I0XKEHHS IEPHOJHICCKOH
¢yukuuu B psig @ypee. Paznoxenue B psg Oypbe neproandeckux QyHKIUHA ¢ IPOU3BOIbHBIM IIEPHOIOM



4.2. Pacnpeneiienue KOHTAKTHON U CAMOCTOSITEILHOW padoThI M0 MoaApas3aeiamM
Ounas ¢popma o0yueHust

KonTakrHas pabora
Paznensl, noapazaensl AMCHUILUINHB CP

JIEKIIUH 113

JIuHeliHas1 anreﬁpa H AHAJIUTHYECKAA reoMeTpus

Martpuiibl 1 onpeAeTUTENN 2,0 4,0 7,00
CucTeMbl TMHEHHBIX anreOpandeckux ypaBHEHHUHA 4,0 4,0 14,0
BekropHas anredpa 2,0 4,0 7,0
IpsiMble u IOCKOCTH B ah(DIHHOM IIPOCTPAHCTBE 4,0 2,0 14,0
Kpussie Broporo nopsiaka 4,0 2,0 14,0

MarteMaTH4yecKHii aHAJIU3

BBenenuve B aHaTU3 QYHKIMH OHOM MEpEMEHHON 2,0 6,0 21,0
JuddepennmansHoe nCUNCIeHHE (QYHKINN OJHOH TepeMEeHHOH 6,0 10,0 25,0
Teopemsbl 0 quddepeHITUPYEMBIX HYHKIHIX 2,0 2,0 4,00
OYHKINU HECKOJIBKUX MEPEMEHHBIX 4,0 4,0 4,00
HeomnpeneneHnHslii U OINpeneIeHHbBIH HHTETPAIIbI 6,0 10,0 7,5
OneMeHTHl (YHKIIMOHAJIHHOTO aHAN3a 4,0 4,0 4,0
HuterpupoBanne GyHKINH HECKOIbKUX MEPEMEHHBIX M DJIEMEHTBI TEOPUH ITOJIS 4,0 4,0 3,0
Komruiekcuplie uncna. yHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO 2,0 2,0 3,0

Jnddepennuaibable ypaBHEeHUsI H PAIBI

JuddepeHnnanbHbie ypaBHEHHsI IEPBOTO MOPSIKA 4,0 6,0 3,0

Jluneiinpie udGepeHranbHbIe ypaBHEHHUS BTOPOTO MOPSAKA C IOCTOSIHHBIMA

4 4
ko3 uIHeHTaMHI 0 0 3,0

UucnoBsle u cTenieHHbIE psAabl. ['apMoHHUecKuil aHATU3 4,0 6,0 3,0




4.2. Pacnipe/iejieHHe KOHTAKTHOI U CAMOCTOSITEJILHOW padoThl MO MoApa3aeiam
3aounas ¢popma o0yueHusn

KonTakTHas pabora
Pa3nensl, noapazaensl AMCHUILUINHBL CP

JICKITUU 113

JIuHeliHast aJlre6pa H AQHAJIMTHYECKAsA reoMeTpus

Martpuiibl 1 onpeAeTUTENN 1,0 1,0 7,0
CucreMsl THHEHHBIX aNTeOpandecKix ypaBHEHUH 1,0 1,0 7,0
BekropHas anredpa 1,0 1,0 7,0
IpsiMble U TIOCKOCTH B ah(DIHHOM IIPOCTPAHCTBE 1,0 1,0 7,0
Kpussie Broporo nopsiaka 1,0 1,0 7,0

MareMaTH4eCKHii aHAJIU3

BBenenuve B aHaTU3 QYHKIMH OHOM MEpEMEHHON 1,5 1,5 15,5
JuddepennmansHoe CUNCIeHne (GyHKIMN OHOH IepeMEHHOH 2,5 2,5 17,00
Teopemsl 0 muddepeHuIupyemMbIx GyHKIHIX 1,0 1,0 7,0

DYHKINN HECKOJIBKUX MEPEMEHHBIX 1,0 1,0 14,0
HeomnpeneneHnHplii U OMNpeeIeHHbI HHTETPAIIbI 2,5 2,5 36,00
DneMeHTHl (YHKIIMOHATHHOTO aHAIIN3a 1,0 1,0 16,0
WuterpupoBanre GyHKINHH HECKOIBKUX MEPEMEHHBIX M DJIEMEHTHI TEOPUH OIS 1,0 1,0 16,0
Kowmmekcuplie yncna. yHKIMHA KOMIUIEKCHOTO MIEPEMEHHOTO 0,5 0,5 8,0

JAnddepenunanbabie ypaBHeHHs U PAIBI

JuddepenunanbHple ypaBHEHHUS IEPBOTO MOPSIIKA 1,5 1,5 20,0

Jluneiinbie nudGepeHIraNbHbIe YpaBHEHHS BTOPOTO MOPS/IKA C TIOCTOSHHBIMU

1 1 2
K03 HIHEHTAMH ] )5 0,0

UncnoBsle U cTernieHHbIE psabl. ['apMoHHUeckuii aHaIN3 1,0 1,0 16,0




4.3. [lepeyeHb TeM U Y4eOHO-METOANYECKOTO 00ecnedeH s AJIsl CAMOCTOSATEILHOI PadoThI

P a3J1CJibl, oApa3acibl
JUCHUTIIIMHBI

O0wem yaco CP

YuebHo-MeToInUECKOEe 00€eCTIEYeHIE

ounast | 3aoumas

JluneiiHas aaredpa W aHAJMTHYECKasi reOMeTpHs

Martpul1ibl 1 onpeaeauTenn

Hannnos 0. M. Marematuka [91eKTpOHHEIH pecypc]: YueOHOoe
nocobue / FO. M. [lanunos, JI. H. XXyp6enko; Kazanckuit
HallMOHAJbHBINA MCCIE0BATENbCKUM TEXHOIOTHUECKUI
yHuBepcuTeT; KazaHckuil HalmoHaNbHBIN HCCIeI0BATEIbCKUN
TexHuueckuit yausepcutet uMm. A H. Tynonesa - Mocksa: OO0
"Hayuno-uznarensckuii nenrp MHOPA-M", 2022 - 496 c. [DU]
[OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

Vne3pko A.B. ITopagok oLleHUBaHUS PE3YNbTAaTOB JOCTUKEHUS
KOMIIETeHIIMI: METOJMYECKUE MaTepHallbl Il OCHOBHOM
o00pazoBaTenbHOM MporpaMMel 1o HarnpasieHuto: 09.03.03
IMpuxnagsas nHbOpMaTHKa, Tpoduts: MHopmarmonHse
cucTeMbl ¥ TexHoiorny B MeHemkMenTe AITK / A.B. Viesbko,
C.A. Kynes, A.A. Tonctsix. — Boponex: BIAY, 2019. — 24 c.
URL: http://catalog.vsau.ru/elib/metod/m153419.pdf

7,0 7,0

CucTeMbl JTHHEHHBIX
areOdpanvyecKux ypaBHEHUH

Hertsapesa O. M. MaTtemaruka B mpuMepax u 3aj1adax
[anexTponHbIi pecypc]: Yuednoe nocobue / O. M. Jlertsapesa, JI.
H. XKyp6enko; KazaHCckuii HAIIMOHANBHBINA HCCIIEA0BATEIbCKHN
TeXHOJIOTMUEeCKHH yHUBepcuTeT; Ka3aHckuil HalnoHa bHbIH
UCCIIEI0BATENNbCKUI TeXHUUECKUH yHuBepcureT uM. A H.
Tymonesa - MockBa: OOO "Hayuno-uznarensckuii ieHrp MTHOPA A
M", 2021 - 372 c. [OU] [OBC 3nanmym] URL:
https://znanium.com/catalog/document?id=377513

[[Tunayes B. C. Briciias maTtematuka [371€KTpOHHBIN pecypc]:
VYuebnuk / B. C. lllunaues - Mocksa: OOO "Hay4no-
nznatensckuid eHtp MHOPA-M", 2023 - 479 c. [DU] [9BC
3nanuym] URL:
https://znanium.com/catalog/document?id=416006

14,0 7,0

BexTopHas anrebpa

Hannnos 0. M. Maremartuka [91eKTpOHHEIH pecypc]: YueOHOe
nocobue / FO. M. [lanunos, JI. H. XXyp6enko; Kazanckuit
HallMOHAJbHBINA MCCIe0BATENbCKUM TEXHOIOTHUECKUI
yHuBepcuTeT; KazaHckuil HalmoHaNbHBIN HCCIeI0BATEIbCKUN
TexHuueckuit yausepcutet uMm. A .H. Tynonesa - Mocksa: OO0
"Hayuno-uznarensckuii nenrp MHOPA-M", 2022 - 496 c. [DU]
[OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

[[Munaver B. C. Bricias maTtematuka [3J€KTpOHHBIN pecypc:
VYuebnuk / B. C. llIunaues - Mocksa: OOO "Hay4Ho-
nznatensckuit neHtp MHO®PA-M", 2023 - 479 c. [DU] [DBC
3nanuym]| URL:
https://znanium.com/catalog/document?id=416006

7,0 7,0

[[Iunaver B. C. Bricias MmaTematuka [3J€KTpOHHBIN pecypc:
VYuebnuk / B. C. lllunaues - Mocksa: OOO "Hay4Ho-
nznatensckuit nentp MHOPA-M", 2023 - 479 c. [DU] [9BC
3nanuym]| URL:

https://znanium.com/catalog/document?id=416006




IIpsiMBbIe U IIOCKOCTH B

Hannnos 10. M. Maremartuka [91eKTpOHHEIH pecypc]: YueOHOe

nocobue / FO. M. [lanunos, JI. H. XXyp6enko; Kazanckuit 14,0 7,0
adGUHHOM IPOCTPAHCTBE . N N
HallMOHAJBbHBINA MCCIe0BATENbCKUM TEXHOIOTHUECKUI
yHuBepcuTteT; KazaHckuil HalmoHaNbHbIN HCCIeI0BATEIbCKUN
TexHuueckuil yausepcutet uMm. A .H. Tynonesa - Mocksa: OO0
"Hayuno-uznarensckuii nenrp MHOPA-M", 2022 - 496 c. [DU]
[OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360
Hertsapesa O. M. MaTtemaruka B mpuMepax  3aj1adax
[anexTponHbIi pecypc]: Yuednoe nocobue / O. M. Jlertsapesa, JI.
H. XKyp6enko; KazaHckuii HAIIMOHANBEHBIN HCCIIEA0BATEIbCKHN
TeXHOJIOTMUeCcKHi yHUBepcuTeT; Ka3aHckuil HalnoHa bHbIH
UCCIIEI0BATENNbCKUI TeXHUUECKUH yHuBepcureT uM. A H.
Tymonesa - MockBa: OOO "Hayuno-uznarensckuii ieHrp MTHOPA A
M", 2021 - 372 c. [OU] [OBC 3nanmym] URL:
KpHtie BToporo nopsiaia https://znanium.com/catalog/document?id=377513 40 70
[[Tunayes B. C. Briciias maTematuka [371€KTpOHHBIN pecypc]:
VYuebnuk / B. C. lllumaues - Mocksa: OOO "Hay4no-
n3natensckuid eHtp MHOPA-M", 2023 - 479 c. [DU] [DBC
3nanuym] URL:
https://znanium.com/catalog/document?id=416006
MaremaTH4ecKHUil aHAIM3
Janunos F0. M. Marematunka [9J1eKTpOHHBIH pecypc]: YueOHoe
noco6ue / FO. M. [lanunos, JI. H. XXyp6enko; Kazanckuit
HaIlMOHAJILHBIM UCCIIENOBATENLCKUM TEXHOIOTNYECKHI
yHuBepcuTteT; KazaHckuit HallMoHaIBHBIN HCCIIe10BaTENbCKUN
TexHuueckuil ynusepcureT uM. A.H. Tynonesa - Mocksa: OOO
"Hayuno-uznarensckuii iearp MHOPA-M", 2022 - 496 c. [DU]
[9BC 3nanuym] URL:
. |https://znanium.com/catalog/document?id=399360
Beenenue B ananmm3 QpyHKIuit
P — Jerrapesa O. M. Maremaryka B IpUMepax U 3a1adax 21,0 15,5
[anexTponHbIi pecypc]: Yuednoe nocobue / O. M. Jlertsapesa, JI.
H. XKyp6enko; KazaHckuii HAIIMOHANBHBIN HCCIIEA0BATEIbCKHN
TEXHOJIOTMUEeCKH yHUBepcuTeT; KasaHckuil HalnoHa bHbIH
UCCIIEI0BATENNbCKUN TeXHUUECKUH yHuBepcureT uM. A H.
Tymonesa - MockBa: OOO "Hayuno-uznarensckuii ieHtp MTHOPA A
M", 2021 - 372 c. [OU] [OBC 3nanmym] URL:
https://znanium.com/catalog/document?id=377513
[[Tunayes B. C. Briciias maTematuka [371€KTpOHHBIN pecypc]:
VYuebnuk / B. C. lllumaues - Mocksa: OOO "Hay4no-
nznatensckuid eHtp MHOPA-M", 2023 - 479 c. [DU] [OBC
3nanuym] URL:
https://znanium.com/catalog/document?id=416006
Tnddepenimansioe Janunos 0. M. Maremartuka [31€KTpOHHBIN pecypc]: Yuqe6Hoe
HCUHCeHHe (BYHKIIH OHOf nocobue / FO. M. [lanunos, JI. H. Xyp6enko; Kazanckuit 25.0 17.0

MepeMEeHHOM

HaIlMOHAJbHBINA MCCIe0BATENbCKUI TEXHOIOTHUECKUI
yHuBepcuTeT; KaszaHckuil HalmoHaNbHbIN HCCIeI0BaTEIbCKUN
TexHuueckuit yausepcutet uM. A H. Tynonesa - Mocksa: OO0
"Hayuno-uznarensckuii nenrp MHOPA-M", 2022 - 496 c. [DU]
[OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360




Teopemsl 0
TG depeHINPYyEeMBIX HYHKITHIX

Herrsapesa O. M. MaTtemaTuka B IpuMepax U 3afadax
[ammexTponHEI pecype]: Yuebnoe mocobue / O. M. Jlertsapesa, JI.
H. XKyp6enko; KazaHCKHii HAIIMOHATBHBINA HCCITEA0BATEIbCKHN
TEXHOJOIMYECKUN YHUBEpCcUTET; KazaHCKUI HALlMOHAIBHBIN
UCCIIe0BaTeNbCKUI TEXHUYECKHH yHuBepcuTeT uM. A H.
Tynonesa - Mocksa: OOO "Hayuno-usnatenbckuii nentp MHOP A
M", 2021 - 372 c. [OU] [ObC 3nannym] URL:
https://znanium.com/catalog/document?id=377513

Vie3pko A.B. [lopsaok oLeHUBaHUsI PE3YJIbTaTOB JOCTHKEHUS
KOMIIETEeHLIMI: METOAUYECKHE MaTepUallbl JJ1s1 OCHOBHON
o0pa3oBaTenbpHON MporpaMMbl o Hanpasiaeruo: 09.03.03
[Mpuxnanzas nHbOpMaTHKa, Tpodhuts: MHdopmanmoHHbe
crucTeMbl U TexHoiorun B MeHemkmente AIIK / A.B. Yiessko,
C.A. Kynes, A.A. Tonctbix. — Boponex: BI'AY, 2019. — 24 c.
URL: http://catalog.vsau.ru/elib/metod/m153419.pdf

4,0

7,0

DYHKINN HECKOJIBKUX
MePEeMEHHBIX

[[Tunayes B. C. Bricias maTematuka [371€KTpOHHBIN pecypc]:
VYuebnuk / B. C. lllumaues - Mocksa: OOO "Hay4no-
nznatensckuid eHtp MHOPA-M", 2023 - 479 c. [DU] [DBC
3nanuym] URL:
https://znanium.com/catalog/document?id=416006

Herrsapesa O. M. MaTtemaTika B IpuMepax U 3agadax
[a;mexTpoHHEI pecype]: Yuebnoe mocobue / O. M. Jlertsapesa, JI.
H. XKyp6enko; KazaHCKuii HAIIMOHATBHBINA HCCITEA0BATEIbCKHN
TEXHOJOIMYECKUI YHUBEpCUTET; KazaHCKUI HALlMOHANIBHBIN
UccIIe0BaTeNbCKUI TEXHUYECKHH yHuBepcuTeT uM. A H.
Tynonea - Mocksa: OOO "Hayuno-usnatensckuii nentp MHOP A
M", 2021 - 372 c. [OU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=377513

4,0

14,0

Heomnpenenennslii u
OIpeieNIeHHbII HHTErpalibl

[[Munayer B. C. Bricias MmaTematuka [3J€KTpOHHBIN pecypc:
VYuebnuk / B. C. lllunaues - Mocksa: OOO "Hay4Ho-
nznatensckuit neHtp MHO®PA-M", 2023 - 479 c. [DU] [9BC
3nanuym]| URL:
https://znanium.com/catalog/document?id=416006

Hertsapesa O. M. MaTtemaruka B mpuMepax  3aj1adax
[anexTponHbIi pecypc]: Yuednoe nocobue / O. M. Jlertsapesa, JI.
H. XKyp6enko; KazaHckuii HAIIMOHATBHBINA HCCIIEA0BATEIHCKHN
TEXHOJIOTMUYeCKHi yHUBepcuTeT; Ka3aHckuil HaloHa bHbINH
UCCIIEI0BATENNbCKUN TeXHUUECKUH yHuBepcureT uM. A H.
Tymonesa - MockBa: OOO "Hayuno-uznarensckuii ieHtp MTHOPA A
M", 2021 - 372 c. [OU] [OBC 3nanmym] URL:
https://znanium.com/catalog/document?id=377513

7,5

36,0

OneMeHTHl (YHKIHOHAIEHOTO
aHaim3a

Herrapesa O. M. MaTtemaTika B IpuMepax U 3agadax
[a;mexTponHEI pecype]: Yuebnoe mocobue / O. M. Jlertsapesa, JI.
H. XKyp6enko; KazaHCkuii HAIIMOHATBHBINA HCCITEA0BATEIbCKHN
TEXHOJOIMYECKUN YHUBEpCUTET; KazaHCKUI HALlMOHANIBHBIN
UCCIIe0BaTeNbCKUI TEXHUYECKHH yHuBepcuTeT uM. A H.
Tynonea - Mocksa: OOO "Hayuno-usnatensckuii nentp MHOP A
M", 2021 - 372 c. [OU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=377513

4,0

16,0




MaremaTHKa 1 MaTEMaTHYECKOE MOJETIMPOBAHUE: HAYIHO-
IIPAaKTUYECKUI peLleH3UpyeMBbli JKypHaI: CETEBOE HAYUHOE U3/1aHUE
/ Yapenutenb: HarmoHanbHbIH DnekTpoHHO-VHPOPMAITHOHHBII
Koncopuunym (HOMKOH) - MockBa: HarmoHanbHbIH DNeKTPOHHO-
HNudopmarmonnsiit Koncoprimym (HOUMKOH), 2020 [OU] URL:
https://elibrary.ru/contents.asp?titleid=54179

WuterpupoBanne GpyHKIUI
HECKOJIbKHUX NEPEMEHHBIX U
3JIEMEHTBI TEOPHUH I10JIS

[[Tunayes B. C. Briciias maTematuka [371€KTpOHHBIN pecypc]:
VYuebnuk / B. C. lllumaues - Mocksa: OOO "Hay4no-
nznatensckuid HeHtp MHOPA-M", 2023 - 479 c. [DU] [DBC
3nanuym] URL:
https://znanium.com/catalog/document?id=416006

Hannnos 0. M. Marematunka [91eKTpoHHEIH pecypc]: YueOHOoe
nocobue / FO. M. [lanunos, JI. H. Xyp6enko; Kazanckuit
HaIlMOHAJbHBINA MCCIe0BATENbCKUI TEXHOIOTHUECKUI
yHuBepcuTteT; KazaHckuil HalmoHaNbHbIN HCCIeI0BaTEIbCKUN
TexHuueckuit yausepcutet uM. A H. Tynonesa - Mocksa: OO0
"Hayuno-uznarensckuii nenrp MHOPA-M", 2022 - 496 c. [DU]
[OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

3,0

16,0

KomrmiekcHble yucna. q)yHKL[PH/I
KOMIIJIEKCHOT'O IEPEMEHHOT'O

Hertsapesa O. M. MaTtemaTuka B IpuMepax U 3agadax
[a;mexTpoHHEI pecype]: Yuebnoe mocobue / O. M. Jlertsapesa, JI.
H. XKyp6enko; KazaHCkuii HAIIMOHATBHBINA HCCITEA0BATEIbCKHN
TEXHOJOIMYECKUI YHUBEpCcUTET; KazaHCKUI HALlMOHAIBHBIN
UcCIe0BaTeNbCKUI TEXHUYECKHH yHuBepcuTeT uM. A H.

Tynonea - Mocksa: OOO "Hayuno-usnatensckuii nentp MHOP A
M", 2021 - 372 c. [OU] [ObC 3nanuym] URL:
https://znanium.com/catalog/document?id=377513

Janunos 0. M. Marematunka [9J1eKTpOHHBIH pecypc]: YueOHoe
nocobue / FO. M. [lanunos, JI. H. XXyp6enko; Kazanckuit
HaIlMOHAJILHBIM UCCIIENOBATENLCKUM TEXHOIOTHYECKHI
yHuBepcuTteT; KazaHckuit HallMoHaIBHBIN HCCIe0BaTENbCKUI
TexHuueckuil ynusepcureT uM. A .H. Tynonesa - Mocksa: OOO
"Hayuno-uznarensckuii iearp MHOPA-M", 2022 - 496 c. [DU]
[9BC 3nanuym] URL:
https://znanium.com/catalog/document?id=399360

3,0

8,0

JAnddepennnanbabie ypaBHEeHUS W PSAIBI

JuddepennuansHpie
ypaBHEHHUS [IEPBOTO MOPSIIKA

MaremaTrka. OCHOBHBIC IPHUEMBI PEIICHUS OOBIKHOBEHHBIX
nudhepeHINPOBaHHBIX YpaBHEHUH [ DIEKTPOHHBIH pecypc]:
METOMYCCKUE YKA3aHUs ISl CAMOCTOSATEIIBHON paboTHI
00ydaromuxcs M0 HAapaBICHUIO NOATOTOBKY: [TpuknanHas
nHpopmaTka mpod s MOArOTOBKU: VH(pOpMaMOHHBIE CHCTEMBI
u TexHostornu B MeHeKMeHTe ATIK / Boporexckuii
roCyAapCcTBEHHbIH arpapHbiii yausepcutet / B.IT. [anxkwuii, A.E.
[omnog, I1.B. Mockanes. - Boponex: BI'AY, 2019.
URL:http://catalog.vsau.ru/elib/metod/m152669.pdf

MaremaTrKa 1 MaTEMaTHYECKOE MOJECIMPOBAHUE: HAYIHO-
IIPAKTUYECKUI peLleH3UpyeMBbli JKypHAI: CETEBOE HAYYHOE U3/1aHUE
/ Yapenutenb: HarmoHanbHbIH DnekTpoHHO-VHPOPMAITHOHHBII
Koncopunym (HOMKOH) - MockBa: HarmoHanbHbIH DNeKTPOHHO-
Hudopmarmonnsiit Koncoprimym (HOUMKOH), 2020 [O1] URL:
https://elibrary.ru/contents.asp?titleid=54179

3,0

20,0




MaremaTrka. OCHOBHBIC IPHUEMBI PEIICHUS OOBIKHOBEHHBIX

G hepeHIPOBaHHBIX ypaBHEHUH [ DIEKTPOHHBIH pecypc]:
METOIMYCCKUE YKA3aHUs ISl CAMOCTOSATEIIBHON pabOoThI
00ydaromuxcs M0 HaIpaBICHUIO NOATOTOBKY: [TpuknanHas
nHpopmatika npod s MOArOTOBKU: VH(pOpMaMOHHBIE CHCTEMBI
u TexHostoruu B MeHeKMeHTe ATIK / Boporexckuii
roCyAapCcTBEHHbIH arpapHbiii yausepcutet / B.IT. [anxwuii, A.E.
ITonos, IT.B. Mockanes. - Boporex: BI'AY, 20109. 3,0 20,0
URL:http://catalog.vsau.ru/elib/metod/m152669.pdf

Jluneitnbie quddepeHmanbHbIe
YpaBHEHHs BTOPOTO MOPSKa C
MOCTOSIHHBIMH

K03 pUITUCHTAMH

[[Tunages B. C. Bricias maTematuka [371€KTpOHHBIN pecypc]:
VYuebnuk / B. C. lllumaues - Mocksa: OOO "Hay4no-
nznatensckuid eHTp MHOPA-M", 2023 - 479 c. [DU] [OBC
3nanuym] URL:
https://znanium.com/catalog/document?id=416006

Hannnos 0. M. Marematuka [91eKTpOHHEIH pecypc]: YueOHOe
nocobue / FO. M. [lanunos, JI. H. XXyp6enko; Kazanckuit
HallMOHAJbHBINA MCCIe0BATENbCKUM TEXHOIOTHUECKUI
yHuBepcuTeT; KazaHckuil HallmoHaIbHBIN HCCiIe10BaTeNIbCKUN
TexHuueckuit yausepcutet uMm. A H. Tynonesa - Mocksa: OO0
"Hayuno-uznarensckuii nenrp MHOPA-M", 2022 - 496 c. [DU]
[9BC 3nannym] URL: 3,0 16,0
https://znanium.com/catalog/document?id=399360

Uucnossle U CTEIEHHBIE PAMABL.
INapmonnueckuii aHanu3

[Iunayes B. C. Briciias maTematuka [371€KTpOHHBIN pecypc]:
VYuebnuk / B. C. lllumaues - Mocksa: OOO "Hay4no-
n3natensckuid eHtp MHOPA-M", 2023 - 479 c. [DU] [DBC
3nanuym] URL:
https://znanium.com/catalog/document?id=416006

Hroro 126,5 220,5




5. ®oH OLIEHOYHBIX CPEACTB
5.1. Dranbl popMUpPOBaHUS KOMIIETEHIUH

Pa3nensl, noapasnens! IUCHUILIMHBI

Komnerenuuu u UJJ

OIK-1 | OIIK-6

JluneiiHas anredpa U aHAJMTHYECKasl reOMeTpHs

Martpuiibl 1 onpeAeTUTEN 31, V1, H1 |32, V2, H1
CucreMsl THHEHHBIX aNITeOpandecKix ypaBHEHUH 31,V1,H1|32,¥2,HI
Bekrophas anredpa 31, V1, H1 |32, V2, H1
Ipsimble U IOCKOCTH B a)(PMHHOM IIPOCTPAHCTBE 31,V1,H1|32,V¥2,H1
Kpussie Broporo nopsiika 31, ¥1,H1|32,¥2, Hl
MaTemaTnyecKkuii aHaIM3
Beenenue B ananu3 QyHKIHA OTHON MEpeMEHHO 31, Y1, H1|32,¥2, Hl
JuddepenmansHoe nCUUCIeHIE QYHKIIN OTHON TepeMEeHHOH 31, V1,H1(32,¥2,H1
Teopems! 0 anddepeHITIpyeMbIX QYHKIHIX 31, V1,H1 [ 32,¥2,H1
DyHKIIUU HECKOJIBKUX MEPEMEHHBIX 31, ¥1,H1|32,¥2, Hl
Heonpenenennslit 1 onpeneneHHbI HHTETPaIbl 31, V1,H1|32,¥2,Hl
DneMeHThl (YHKIIMOHAIBHOTO aHallu3a 31, Y1, H1|32,¥2, Hl
Hurerpuposanue QyHKIHNA HECKONBKUX MEPEMEHHBIX U 3JIEMEHTHI TEOPUH OIS 31, V1,H1(32,V2,H1
Kommnexcuble yncna. @yHKIIMKU KOMIUIEKCHOTO IEPEMEHHOTO 31, ¥1,H1|32,¥2,H1
JunddepennnanbHbie ypaBHEHUS H PAIbI

JuddeperipansHple ypaBHEHHS IEPBOTO MOPSIKA 31, V1,H1 ([ 32,¥2,H1
Jluneiinpie mudGepeHIHaNbHbIC YpaBHEHHS BTOPOTO TTOPS/IKA C IOCTOSTHHBIMA 31, V1, HI | 32, v2, Hi
K03 duIeHTaMu

UYucnossle U CTENEHHBIE psAbl. ['apMOHUYECKUI aHAIN3 31, V1,H1|32,V2,H1




5.2. lllkaabl 1 KPUTEPUU OLIEHUBAHUS TOCTHKEHUS] KOMIIETeHIUIA

5.2.1. lIIkaJjpl aKkaJeMHYEeCKHX OLIEHOK OCBOCHHS JUCIUILINHDI

Bun onienkun OueHku
o HEYIOBJIET- YIAOBJIETBO-
Axkaniemuyeckast OlieHKa 1o 4-X 0aJUTbHO# 1IKae X0opouro OTJINYHO
BOPUTEIBHO PHUTEIIBHO
Bun onenkun OueHku
AxaneMuyecKkast orieHKa 1o 2-X OaJILHOM IIKaje HE 3a4€THO 3a4TEHO

5.2.2. Kputepuu 10CTHKEHHSI KOMIIETEHIMI B X0/1€ OCBOECHHS U CIHATLITHHBI

Kpurepuu onieHkn Ha 3K3aMeHe

OHCHKa, YPOBECHb JOCTHIKCHU

OnyrcaHue KpUTCPHEB

OTINYHO, BEICOKUH

CTy#aeHT TmoKa3al TIOJIHBIE H TAyOOKHME 3HAaHWA Marepuana, JIOTHYHO W
apryMEHTHPOBAHO OTBETHJI HAa BCE BOIPOCHI dK3aMEHAIIMOHHOTO OMIIeTa, a TakkKe Ha
JIOTIOTHUTENIBHBIE BOIMPOCHI, CIIOCOOEH CaMOCTOSITEILHO PEIIaTh CIIOKHBIC 3a7aun
JHUCITUTLTHHBI

Xopo1o, IPOJBUHYTHIN

CTy,Z[eHT TBEPAO 3HACT Marepuaj, rpaMOTHO €ro Husjgara€t, HE AOOMYCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B OTBE€TE, NOCTATOYHO IIOJHO OTBETUJI HAa BOMNPOCHI
9K3aMCHaIlMOHHOI'O omera u JIOTTIOJTHUTCIIbHBIC BOIIPOCHI, crocobOeH
CaMOCTOSTEIbHO pEHIATh CTAHAAPTHBIC 3aJa4N JUCITUTITINHBI

CTy,Z[eHT TI0Ka3aJl 3HAaHUE TOJIBKO OCHOB MaTe€puajia, yCBOUJ €TI0 MOBEPXHOCTHO, HO

Y IOBJIETBOPHUTEIBHO, HE JIOIyCKajJ TpyObIX OMMOOK WM HETOYHOCTEH, TpeOyeT HaBOASAIIMX BOIPOCOB
MOPOTOBBIH JUISL TIPaBUIIBHOTO OTBETa, HE OTBETWJ Ha JIOTIOJNHUTEIBHBIC BOIPOCHI, CIHOCOOCH
pemaTh CTaHJapTHBIEC 3a7a9 JUCHUILTHHEI C TIOMOIIBIO MPENoIaBaTels
CTyneHT He 3HaeT OCHOB MaTepHaia, JOMyCKaeT IpyOble OMMOKH B OTBETE, HE
HeynosneTBopuTtensHo,

KOMIIECTCHIIMHU HE OCBOCHBI

CHOCOOCH pelaTh CTaHIApTHBIE 3a7a4d  JTUCIUTUIAHBI
TIPEeTIoIaBaTeIIs

Jaxe C IIOMOLIbBIO

Kputepuu onenku Ha 3adere

OrneHka, ypoBeHb JOCTHKECHUS

OnucaHue KpUTEPUEB

3auTeHo, BLICOKUI

CTyneHT BBIIUIOHWI BCE 3aJaHUS, MPEAYCMOTPEHHBIC MPOrPaMMOM, OTYUTANICS 00
UX BBIIOJIHEHHH, ACMOHCTPUPYS OTJIMYHOE 3HAHUE OCBOCHHOIO Marepuala U
YMEHHE CAMOCTOSTENBHO PEIIATh CJIOKHBIC 3314l TUCLUIUIMHBL

3auTeHO, IPOABUHYTHIH

CTyZ[eHT BBIIUIOHWJT BCC 3aJlaHus, NPCAYCMOTPCHHLIC HpOl"paMMOﬁ, OoTYHUTAJICSA 00
HUX BBIIIOJIHCHUHU, ACMOHCTPUPYSA XOpOHICEC 3HAHHEC OCBOCHHOI'O MaTe€puajla H
YMEHHE CaMOCTOATEIIbHO PEIIATh CTAHAAPTHBIC 3a/1a4y JUCHUTIITTHBI

3auTeHo, HOPOTOBBIM

CTyZ[eHT BBIIUIOHWJT BCC 3aJlaHus, NPECAYCMOTPECHHLIC HpOFpaMMOfI, OTYHUTAJICSA 00
HX BBIIIOJIHEHHUH, JEMOHCTPHUPYSA 3HAHUE OCHOB OCBOCHHOI'O MaTcpuajia U YMCHHC
pemaTh CTAHAAPTHBIC 3a/1a4i JUCHUIUIUHBI C TOMOIIBIO MIPETIOAaBaTEIA

He 3a4TCHO, KOMIICTCHIIUN HE
OCBOCHBI

CTyI[eHT BBIIUIOHWJI HE BCE 3aJdaHus, MNPEAYCMOTPCHHBIC nporpaMMoﬁ WM HE
OTYHUTAIICSA 00 UX BBITIOJTHCHHUH, HE TOATBEPIKAACT 3HAHUE OCBOCHHOI'O MaT€pHrajia u
HE YMECT peIIaTh 3a1a4r JUCHUIUINHBI Ja)KE€ C TOMOIIBIO IPENO1aBaATEIIA




5.3. MarepuaJibl JJis1 OLEHKHU JOCTHKEHUST KOMIeTeHIH
5.3.1. Bonpocs! k 3K3aMeHy

Ne Copeprxanue Kowne- nau
TEHUUSA
1 |IIpubmmkenHoe pemenne ypaBHeHHIL. OIIK-1 31
2 |Tabnuia OCHOBHBIX HEOHPEACICHHBIX HHTErPAJIOB. OIIK-1 31
3 |Kiacce! naterpupyemsix GyHKIHIL. OIIK-6 32
4 |WnterpupoBanue 3aMeHOI NEPEMEHHBIX U 10 YaCTsIM B ONPE/eICHHbBIX HHTErpaax. OIIK-6 32
5 |HecoOcTBeHHBIE HHTETPANIBI IIEPBOTO H BTOPOTO POJIa. OIIK-6 32
6 |Mepa Jle6era. I3mepumbie MHOXecTBa 1 (yHKimu. MHTerpan JleGera. OIIK-1 31
7 |YacTHBIC IpHpanIeHns], YaCTHBIE POU3BOIHBIC IEPBOTO MOPSIKA, NX TEOMETPUIECKUI CMBICI. OIIK-6 32
8 |IonsiTHe YaCTHBIX IPOU3BOJHBIX U MOJHBIX JH((PEPEHINATIOB BBICUINX MOPSIIKOB. OIIK-1 31
9 |YpaBHeuus kacarenbHOMN IUIOCKOCTH M HOPMAJIH K TIOBEPXHOCTH. OIIK-1 31
10 |ITonsTne GyHKINN KOMIUIEKCHOTO IIEPEMEHHOT0, €€ Ipe/ielia, HeIPEPBIBHOCTH U IIPOU3BOIHON. OIIK-1 31
11 JuddepeHnnansapie ypaBHEHUS C pa3AeNSIONMMICS epeMeHHBIMI. OTHOpOIHEIE MU GepeHIHaTbHbIe YpaBHEHHS. OITK-6 3
Jluneitnsle qu¢ depeHnuanbHble ypaBHEHNs IEPBOro MOPSIKa.
12 |JIuueiinbie oqHOPOAHBIE U HEOAHOPOAHBIE A depeHianbHble ypaBHeHus. CTPyKTypa 0OLIero pemeHus.. OIIK-1 31
13 JluneitHbIe HEOTHOPOIHBIE nnd)d)epeHuHanLHfle YpaBHEHUS C HOCTOSHHBIMH K03 purieHTaMu. OTBICKaHHE YY4.H. H yO.H. OITK-6 3
JUTSL PA3IIMYHBIX CTAHAAPTHBIX MPABBIX YaCTei.
14 |HopmainbHble cucTeMsl quddepeHIHaIbHbIX yPABHEHHH U X HHTETPUPOBAHHME METOIOM UCKITIOUCHMSI. OIIK-6 32
15 |TloHsTHs TPOIHOrO M N-KPaTHOrO HHTErpaa. OIlIK-1 31
16 |CkanspHoe 1ojie ¥ ero XapakTepUCTHKH: IPOU3BOIHAS 110 HANIPABICHUIO, IPaIUCHT. OIIK-6 32
17 [NonsTHE YMCIOBOTO psifa M ero cyMMEL. OCHOBHBIE CBOMCTBA CXOMSIINXCS YUCITIOBBIX PsiIoB. HeoOXoauMBIil pu3HaK OIK-1 31
CXOJMMOCTH YHCIIOBOTO psifia.
18 3HaKouepeIyolIrecs YHCIOBbIe PAIbL, Mpu3HaK JIelOHuna. 3HaKkonepeMeHHbIe P/bl, a0COIIOTHAS U YCIOBHAs OTIK-6 0
CXOJMMOCTH.
19 Psinpr Teiinopa u Maksiopena. Pa3noskeHre 0OCHOBHBIX 3JIeMEHTapHbBIX QYHKIMH B psa Makiopena. [IpuMeHeHue psaoB B OIK-6 3
MPUOITHKCHHBIX BEIYUCICHHAX.
5.3.2. 3agaHus K 3K3aMeHy
Ne Copeprxanue Kowne- nau
TEHUUSA
1 |Haiitu 9acTHYIO IPOU3BOAHYIO BTOPOTO MOPSIKA any ST YHKIAH z = (2x + 3¥) 2 OIIK-6 H1
2 |Haiity yacTHYO IIPOM3BONHYIO IEPBOTO NMOPSAKA Z , A1 (PYHKLMK z = (2x+ 3¥) : OIIK-1 Vi
3 |Haiitu HeonpenenHublil HHTErpas oT QYHKIMH X"\3-2*x\2+5 OIIK-6 V2
4 |Haiitu HeonpenenHHbli HHTErpan ot GyHkuuy sin(5x-2) OIIK-6 y2
5 |Haiitu HeonpenenHHBII HHTErpai OT QyHKIHH cos(7x+3) OIlIK-1 H1
1
6  |BoruncauTs ompeneneHHbIil HHTErpal, HCIONb3Ysl METO 3aMEHbI TIepEeMEHHOM J. xdx OIIK-6 y2
0X 6 +1
7 |BerancanTs miomaan GUryp, orpaHIYEHHbIX 3aJaHHBIMU [TapadoyIoil U NPsIMOit. y=x 2 ; y=—4x+12 OIIK-1 Vi
8 Janb! 2 KOEHJ‘ICKCH])IX llmcna u . I‘IiMy paBHa ,JJICﬁCTBHTCHbHaﬂ 4acTb UX Pa3HOCTH ? OTIK-6 V2
z, =2+ 3i z, =1 —2i Ey — EZg
9 |Haiitn obuiee pemenre auddepeHnnatbHOro ypaBHeHus y'¥y=x OIIK-1 Vi
10 |Haiitu obuiee pemenre audbepeHInatbHOro ypaBHeHHS y'=X/y OIIK-6 H1
11 |Haiitu obee penrenne quddepeHnaiIbHOro ypaBHeHus y'=y/x OIIK-6 y2
12 |Haiitu obmiee penienue nudQepeHnaisHoro ypaBHeHus y'=cos(y/x)+2 OIlK-1 H1
13 |Haiitu obmiee pemenue nuddepeHmansHoro ypapaenus y'+8y'+16y=0 OIIK-6 H1
< n+2
14 |IIpoBeputs Ha CXOAMMOCTD YHCIOBOU PSIT =~ 213 OIIK-1 V1
[ee] n- 2n n
15 |Haiitu paanyc cCXOAUMOCTH CTEIIEHHOTO Psija. Z - X OIIK-1 H1

n=1 5"




5.3.3. Bonpochl K 3a4eTy

Komne-
No ConepxaHue nn
TEHIUS
1 |[Ilonatue matpuupbl. JlelicTBUS Haj MaTpULAMH. OIIK-1 31
2 |O6patHas matpuna. Panr matpuiisl. Beraucinenne o0paTHON MaTpHUIIBI ¢ TOMOIIBIO MPoIeaypsl ['aycea. OIIK-1 31
3 |Meton I'aycca 1 ero ucnosib30BaHue JUIsl PEUICHUs] U UCCIEJOBAaHMsI CUCTEM HAa COBMECTHOCTD. OIIK-6 32
4 |CkansgpHoe mpou3sBeicHUE BEKTOPOB, CBOICTBA, IPUIOKECHUSL. OIIK-6 32
5 |CwmemanHoe npousBeieHue BEKTOPOB, CBOMCTBA, TPUIIOKEHHUSI. OIIK-6 32
6 |JIuneiinbie mpeoOpa3oBanust. COOCTBEHHBIE 3HAYCHUS] H COOCTBEHHBIE BEKTOPHI. OIIK-1 31
7 YpaBHeHHs IPSIMOH Ha IDIOCKOCTH (TIPsIMast ¢ YIIIOBBIM KO GHUITMEHTOM; ITy4OK MPSIMBIX; TIPsMas, OIIK-6 32
IIPOXOISIIAs Yepe3 JBE 3aJaHHBIC TOYKH INIOCKOCTH; TIPsIMasi OOIIEro BUJIA).
8 |YpaBHeHHE MJIOCKOCTH, €ro uccieoBanue. BzauMHoe pacnosnokeHue JByX III0CKOCTEH. OIIK-1 31
9 |Kpussle BTOporo nopsixa (OKpyXHOCTb, 3IUTHIIC, TuTepOoa, mapaboma). OIIK-1 31
10 |DeMeHTHl TEOpHH MHOKECTB. TOMOJIOTHS YUCIOBOU MPSIMOH. OIIK-6 32
11 |IIpenen nocienoBaTedbHOCTH U (YHKINH B TouKe. OCHOBHBIC TEOPEMBI O IIpEAeiax. OIIK-1 31
12 |Ilonsite HeonpeaeneHHOCTH. [IepBbIi M BTOPOH 3aMeydaTesbHbIE MPEIeIbl. OIIK-6 32
13 | Touku pa3psiBa (PYHKIHHA U UX KIaccH(pUKanus. OIIK-1 31
14 |IIpom3BoAHBIC OCHOBHBIX 3JIEMEHTAPHBIX QYHKIHWI U paBiia AuhepeHInpOBaHHsL. OIIK-6 32
5.3.4. 3apaHus K 3a4eTy
Komne-
Ne Copnepxanue nn
TEHUUS
1 3 4 2
1 |Bbruncnuts onpenenuTeb 3 -1 04 OIIK-1 Vi
2 4 2 3
o 2 3 1
3x—2yt+z=—-4
2 |Pemuts cucTeMy TMHEHHBIX ypaBHeHui MetonoM [aycca. Sxt+v+2z=6 OIIK-6 V2
—2x—3y—z=-10
3 |B tpeyrombhuke ¢ BepnHamu A(-6;6), B(3;3), C(1;-3) naiitu aiauny croponst AB OIIK-6 y2
4 Jansl koopauHatel BepuinH mupamuabl ABCD: A{7; 2; 2}, B{5; 7; 7}, C{5; 3; 1}, D{-1; -2; 3}. CpencrBamu BEeKTOPHOM OIK-1 H1
ayreOpe! HaiiTu miomans rpanu ABC
5 |B tpeyrompauke ¢ BepumHaMu A(-6;6), B(3;3), C(1;-3) HaliTn ypaBHeHHE cTOpOoHB! AB 1 ee yrioBoit koadduumeHt OIIK-6 H1
6 Jansl koopauHatel BepuinH nupamuabl ABCD: A{7; 2; 2}, B{5; 7; 7}, C{5; 3; 1}, D{-1; -2; 3}. CpencrBamu BEeKTOPHO OIK-1 vl
ajreOpbl HaliTH MOy Ib BEKTOpa BA
3x+8
. T7x-3
7 Beraucnuts TIpeaeii, He MOJIb3YACh ITPaBUJIOM Jlonmurans 11m OTIK-1 HI
x>0\ Tx+9
3
8 Brerancnnts npezen, He moiab3ysach npaBuiioM Jlomurans im X 2_ 4x —15 OIK-6 H1
=3 2x" +8x—42
9 |BBIUHCIHTD IPOU3BOAHYIO y=X"3-2*X"2+3 OIIK-6 y2
10 |Beraucauth mpou3BoaHyI0 y=7*Xx"3-2*x"4+32 OIlIK-1 H1
11 |Bbruncauts nponssBouyo y=sin(5x-2) OIIK-1 Vvl
12 |Berumcnuts nmponsBogHyto y=cos(15x-21) OIIK-6 V2
[TocTpouTs rpaduk GYHKIHH, TPEABAPUTEIBHO UCCIICA0BAB ee MeToAaMu AU (epeHIINATBHOTO HCUHUCIICHUS
13 C OIIK-6 V2
N == 7
x- —4
[TocTpouTsh rpaduk GYHKIHH, TPEABAPUTEIBHO UCCIICA0BAB ee MeToAaMu AU (epeHIINATBHOIO HCUHUCIICHUS
14 _3xt+1 OIIK-1 Vi1
Y= 2
X
[TocTpouTs rpaduk GYHKIHH, TPEABAPUTEIHHO UCCIICA0BAB ee MeToAaMu AU (epeHIINATBHOTO HCUHUCIICHUS
15 y= ex2+5x OIIK-6 H1

5.3.5. Tembl KypcoBOro npoext (padoThl) U BONPOCHI K 3aL[UTe
He npeaycmorpeno




5.3. MarepuaJibl /151 OLEeHKH TOCTUKEHUS KOMIIeTeHIN i
5.3.6. Bonpochl TecTOB

ConepxaHue

Kowmre-
TEHIIUS

g

[Tnomane Tpeyrompuuka , rae A(1;-1), B(3;5), C(-2;2) paBHa...
D1

2)8

312

4)-2

OIIK-1

31

B tpeyronphuke ¢ Bepumnamu A (-2,-1), B (0,5), C(4,-1) naiitu anuny Menuansl AM.
D1

2)8

312

4)5

OIIK-1

HI

Jnst npoOHO-panmoHanbHON GyHKIHMA y=(x+2)/(X-1)
TOUYKOM pa3phIBa SBIAETCA ...

1)x=-2

2)x=0

3)x=1

4)x=-1

OIIK-1

Vi

Jlns ipoOHO-pallMOHANBHON YHKIMU Y=(X-5)/(X+5)
TOYKOH pa3phIBa SBISETCS ...

)x=-5

2)x=0

3)x=1

4)x=-1

OIIK-1

31

3HaueHue npeaena x%-x paBHO...
1)0 lim x+3 } £+E

2)1 n—oa w3x—1

3)1/4

4)3/4

OIIK-1

HI

3HaueHue npesena zx-1 PaBHO...
1)0 ]im x4+3 :} 4+ E

3)1/9

4)3/4

OIIK-1

31

Haiitu npenen byHKIMN
1)0
2)8
3)3
4)2

P —dx—12

‘x—a-7 x4

OIIK-1

31

Ornepaliyisi HaXOXACHNS IPOU3BOIHOM (YHKIINK HAa3bIBACTCSL. . .
1) uHTErpHpOBaHNEM

2) nuddhepeHIpoBaHuEeM

3) moTeHIUPOBaHUEM

4) norapuMuUpoBaHUEM

OIIK-1

31

Ecmm z=5-21, To conpshkeHHOE €My KOMIUICKCHOE YHCIIO PAaBHO
1)z=2-5i,
2)z=2-3i,
3)z=5+2i,
4)z=5-2i,

OIIK-1

HI




10

ITponsECcOHAR OpoHsSESJeHER .154 gin X PaEHA... X
194x7 cos x

Nx (4sin x4+ xcos x)

3)x7(sth x + xcosx)

4) x7(4sin x — xcos x)

OIIK-1

H1

11

Haitnute Touky neperuba QyHKIUM
D1

2)8

3)-2,5

4)7

y=sx*+2x"+9x +8

OIIK-1

Vi

12

Jamer 2 EoMIIIeECHEIX 9Hcaa ) — 24+ 3 |1 =, = 1 — 2i.
Heny pakHa OeHcTERTEIREAT 9ACTE HX PASHOCTH £ — Za.
152

ks

32

am

OIIK-1

Vi

13

Hafte -'rc:'qx:,.r 3.[5‘1\'-::5113?3.[& dyHKITHE § = 2x 4 3x = T2x+7
Vp=-4

Lr=-3

3)=3

=4

OIIK-1

H1

14

HafigaTe TOWKY MaKCHMYMAa BVHEIRHE v = x° — 27x
=-4

2ppr=-3

3p=3

4p=4

OIIK-1

31

15

YacTHa® MPOHSEOJHAT MEPEOTO NOPATEE 2 v AL GVHEIEH = = (2x + 3v)° pasHa
16 2x+3y)

253(2x+3y)

3ME(2x+3y)

4 2=x+5y

OIIK-1

32

16

YacTHa® MPOHSEOJHAT ETOPOTO IODAAKS Z gy OIA dhvEsDeEH = = (2x + 3¥)° pasHa
138

maz2

3)2(2x+3y)

4 2=x+5y

OIIK-1

31

17

YacTHa® MpOHSEOIHAT MEPEOTD NOPAJKA £ v ATA GyHEIHH = = (4x — ¥)” pasHa
16 2x+3y)

253(2x+3y)

3)-2(4x-y)

4)2(4x-y)

OIIK-1

HI

18

¥
Ecam V(X) — pemenne ypaprenss V' = | ygoemersopmomes yenosmo V(1) =1,

X
Torma V(2) pasmo...
1)2
3)1
2)5
4)4

OIIK-1

Vi

19

Hamer sexroper @ = (3:2:1) 1 b =(4—3:2). Toraa X BEEKTOPHOE IPOHSESIEHNAE HMEET EH. .

IM67F-87+ &
D-Ti+27+17Tk
3)2i—67—24 Kk
NI -27-17k

OIIK-1

31

20

B tpeyronpauke ¢ BepumHamu A (-2,-1), B (0,5), C(4,-1) Haiitu agnunHy Menuansl AM.

OIIK-1

Y1




21 |IInomans TpeyronbHuka , rae A(l;-1), B(3;5), C(-2;2) paBHa ..... OIIK-1 H1
22 |Haiit BepTHKaNBHYIO acuMITOTY rpaduka dyHkumn y=(1+2x)/(x+2) OIIK-1 31
23 |Haiitu BepTHKaATBHYIO acuMITOTY Tpaduka GyHKIHu y=(3+X)/(x+5) OIlK-1 Vi
24 |HaiiTi TOpH30HTAIBHYIO aCHMITOTY rpaduka pyHKmmu y=(2-5x)/(x+2) OIIK-1 Hl
. EBx—L
25 |Haiitu npenen QyHKun J_[l-_.fg If = OIIK-1 Vi
. E-x
26 |Haiitu npenen QyHKnun }‘_ﬂ P OIIK-1 H1
27 |HaiiTu 3HaueHWe TPOU3BOIHON (HYHKITHH y = 2x3({e* + 10xB Touke x=0 OIIK-1 Y1
28 | HacTHas mpoMsEOOHAS ETOPOTC MOPAAKA 2 5y 008 fvEEDER = = (% 4+ 5v)° pasHa OIIK-1 HI
Haiinure Hambompmmii KOpPEHb XapaKTEPUCTUUECKOTO YypaBHEHHS IS AU((GEpEeHIHANTEHOTO YpaBHEHUS
29 10y + 25 = 0 OIIK-1 Vi
BTOPOI'O IOPsIKA. ¥ ¥ =
Ecmm z=2+31, To conpspkeHHOE eMy KOMIIIIEKCHOE YHCIIO PAaBHO
1)z=3+2i,
2)z=2-31
30 ; OIIK-6 32
3)z=3+3i,
4)z=3-2i,
Haitnure Touky MUHIMYMa QYHKIUU y=Xx"3-27X
1)x=-4
2)x=-3
1 K- 2
3 3)x=3 OIIK-6 v
4)x=4
YacTHas MPOMU3BOIHASI BTOPOTO mopsifka z” Xy st GpyHkmmu z =(x+5y) 2 paBHa
1)8
2)2
32 OIIK-6 32
3)2(x+5y)
4)x+5y
BeramcnuTh miomaas GUrypel, OorpaHUYeHHON rpaKoM (HYHKIIUH y = x20e0 OX, ocbio Oy u
npsiMoit x=1
1)7/3
33 (3)2/3 OIIK-6 y2
2)1/3
4) 4/3
JlaHbI BEKTOpBl g = (8;4;Hmn E = (2;_2;1) , TOTJ1a UX BEKTOPHOE NIPOU3BEAECHNUE UMEET BULI. ..
1)
34 2 OIIK-6 HI
3)
4)
35 g.CB TpeyronsHuKe ¢ BepmmHamu A(-2,-1), B(0,5), C(4,-1) HaliTi yrioBoi ko3¢ QUIHEHT ypaBHEHHS IPIMOM OIK-6 V2
36 | Haiiti 3HaueHue mpou3BogHol GyHknnu y=5x"2 ( 2e “x+10) B Touke x=0 OIIK-6 H1
3 Y n
37 Janbl 2 koMIuIeKCHbIX uncia z_1=2+31 u z_2=1-2i. Uemy paBHa MHHMas 4acTb UX CyMMBbI Z_1+z 2 OITK-6 0
38 | Haiinure BTOPYIO NPOU3BOMHYIO 7"y JUIS (DyHKIIMH z= J; OIIK-6 H1
39 Haiinure Hambomplmii KOpPEHb XapaKTEPUCTUUECKOTO ypaBHEHHS s AU((EpeHIHANbHOTO YpaBHEHUS OIIK-6 V)

BTOPOT'O MOPSAKA y' =3y —4 =0




5.3. MarepuaJibl AJis1 OLEHKHU JOCTHKEHUST KOMIeTeHI[H
5.3.7. Bonpocsl UIs1 YCTHOTO OIIPOCa

Ne Coneprxanue Koane- %0
TCHITHS

1 |[Ompemenutenu 2-ro, 3-ro, n-ro mopsAKa M MX CBOKUCTBA. OIIK-1 31

’ Pemnienne cucTeM TMHEHHBIX areOpandecKuX YpaBHEHUH ¢ TIOMOIIBIO 00OpaTHOW MaTpHUIbl B GOpMyT OIK-6 3
Kpawmepa.

3 ITonstue Bexropa. JIuneiinele onepaiyy Hajg BekTopamu. [Ipoekiysa BekTopa Ha ock. Pasnoxenue BekTopa mo OIK-6 3
OpPTOHOPMHPOBAaHHOMY 0a3KCy Ha INIOCKOCTU U B IPOCTPAHCTBE.

4 |BekTopHOE NMpou3BeICHNE BEKTOPOB, CBOMCTBA, TPHUIIOKEHUSI. OI1K-1 31

5 [JIuneiiHoe npocTpaHcTBO. EBKIMI0BO IPOCTPAHCTBO. OIIK-1 31

6 |OcHOBHBIC 33]]a41 AaHATUTHYECKON reOMETPHH Ha IJIOCKOCTH. OIIK-6 32

7 |B3auMHOeE pacronokeHue ABYX NPsIMbIX Ha INIOCKOCTH. OIIK-1 31

3 ITapameTpryeckue U KaHOHMYECKUE YPaBHEHH IPSIMOM B IPOCTPaHCTBE. B3alMHOE pacnonoKeHue NpsAMbIX U OIK-6 3
IUIOCKOCTEN B MPOCTPAHCTBE.

9 |IloBepXHOCTH BTOPOTO MOPSIJIKA. OIIK-6 32

10 |ITonsTre ¢yHKIMK OfHOH epeMeHHOH. OCHOBHBIC 3I€MEHTAPHBIE (PYHKIHN. OIIK-1 31

11 |beckoHe4HO MaJibie M OECKOHEYHO OO0JIbIIME (PYHKIMU U X CBOMCTBA. OI1K-1 31

12 |Pa3nmaHbIe OnpeiesieHNs] HeIPEePhIBHOCTH (DYHKIINH B TOUKE. OIIK-6 32

13 Ormpezienenye NpOU3BOIHOM, €€ TeOMETPUIECKUH 1 (u3ndecKuii cMblci. CBs3b auddepeHmpyeMocTy 1 OIK-6 3
HEIPEePBIBHOCTU (QYHKIIHMN.

14 |TIpousBoaHas CI0XKHON U 0OpaTHOM QYHKITHH. OI1K-1 31

15 |TTonstre mudepenimana. OIIK-6 32

16 [OcHoBHBIE TeOpeMbl UM (EpEHITMATEHOTO HCUUCIICHHS. OIIK-6 32

17 |UccnenoBanue rpaduka GyHKIMN HA BEITYKIOCTh, BOTHYTOCTb, TOYKH IEPEruoa. OIIK-1 31

18 |O6mmas cxema rccaenoBanust GYHKITHH C IENbI0 IOCTPOCHUS ee rpaduka. OI1K-1 31

19 |TTonsTHE IEPBOOOPA3HON M HEONIPEAEIEHHOIO HHTErpaia U ero CBOHCTRA. OIIK-6 32

20 [OcHOBHBIE METOABI HHTETPUPOBAHIS: METO PA3I0XKEHHUS, 3aMEeHa IepeMEeHHOH, nHTerpupoBanue no dactsiM. | OIIK-6 32

21 |OnpeneneHHbIil MHTETpaJ U €ro OCHOBHBIE cBolicTBa. Dopmyna Helotona-JleliOHuIIa. OI1K-1 31

22 |TIpunosxeHns ONpeaeIeHHOTO HHTEerpaa. OIIK-1 31

23 |ITpubnrkeHHbIe BRIMUCICHHUS ONPEICICHHBIX HHTETPAJIOB. OIIK-6 32

24 IMonsTHe HyHKINN HECKOIBKHX IIEPEMEHHBIX, €€ 00JIaCTH ONpeeNeHNs, INHIH YPOBHS, Tpaduka, mpeena, OITK-6 0
HETIPEPHIBHOCTH.

25 |ITomHOE mpHUpameHne U NONHBIN qu¢depeHIpan, NPUMEHCHNE B TPHOJIIDKCHHBIX BRIYUCICHHUSX. OIIK-1 31

26 |HccnenoBanne QyHKIUK IBYX HE3aBUCHUMBIX MEPEMEHHBIX Ha IKCTPEMYM. OI1K-1 31
Anrebpandeckast (hopMa KOMIDIEKCHOTO YHCIIA, €T0 H300paKeHNEe Ha KOMIUIEKCHOH IIIOCKOCTH.

27 |TpuroHoMeTpuyeckas U nokasaresibHasi GOPMbI KOMIUIEKCHOTO yucna. JIeHCTBHS HaJl KOMIUIEKCHBIMH OIIK-6 32
JHCJIAMU.

28 OcHOBHBIE MOHATHS 0 AU DepeHITNANEHBIX YPaBHEHUIT IEPBOTO 1Eopﬂm<a. 3anaua Komw, ycnosus OIK-6 0
CYIIECTBOBAHMS M €AMHCTBEHHOCTH €€ PEIICHNUS], TeOMETPHIECCKUH CMBICIL.

29 OcHOBHBIE TOHATHS 0 AU (epeHITHANBHBIX YPAaBHEHHAX BTOpOro nopsiaka. JuddepeHnnanbabie ypaBHSHHS OIK-1 3]
BTOPOTO NOPSAKA, TOMYCKAIOMINE NOHIDKCHUE TOPSAKA.

30 Jluneiinsle oHOPOIHBIE AU((epeHnnaTbHbIEC YPAaBHEHHS ¢ TIOCTOSHHBIMU K03 punmentamu. OTeICKaHUE OITK-6 0
y0.0. B CIIydae pa3INIHbIX CUTYAITHH JUIs KOPHEH XapaKTepUCTHIECKOTO YPaBHCHHSI.

31 |YucnenHoe uHTErpHpoBaHue au(hepeHINANIBHBIX YPABHCHHUI. OIIK-6 32

1 Ormpezienenye IBOMHOT0O HHTErpaia 1 ero cBoicTBa. Crroco0bl BEIMHCIICHHS JBOHHBIX HHTEIPAJIOB. OIK-1 31
[IpunosxeHns qBONHBIX UHTETPAJIOB.

33 |IloHsTHE KPUBOJMHENHBIX HHTETPAJIOB. OI1K-1 31

34 |BekTopHOo€ 1oJI€ €ro XapaKTEpUCTUKU: IOTOK U JUBEPIEeHIMS, LIUPKYILLUS U POTOP. OIIK-6 32

35 JlocTaTouHble MPU3HAKU CXOAUMOCTH 3HAKOMONOKUTENBHBIX PSJIOB: IPU3HAKH CPAaBHEHHS, TPU3HAK OIK-1 31
Jlanam6epa, npuzHak Komm.

36 |IlonsTre QyHKIMOHATBHOTO M CTENEHHOTO psiga. Teopema Aders. OIIK-6 32

37 |Tpuronomerprueckuii psan. Kosddummentsr Oypre. JJocTaTOIHBIC YCIOBHS Pa3IOKESHUS TEPHOANISCKOIT OIIK-1 31

¢ynxnun B psx Dypse. Paznoxkenne B psag Pypbe nepuoandeckux (QyHKIHI ¢ TPOH3BOIHLHBIM IIEPHOOM.




5.3.8. 3aganus 15 npoBepku (OPMUPOBAHNS HABBIKOB

Ne Conepxanue Kowme- na
TEHIUS
BrrauciiTe onpenenuTens o > -1 o
4 1 3 5
1 4 3 > 5 OIIK-6 H1
8 3 4 O
Pemmmts cucremy ypaBHenuit metogamu Kpamepa u ["aycca: x+y=3;
2 2x—y+z=3; OIIK-1 H1
3x+y—z=2.
3 |B tpeyrombsuuke ¢ Bepumaamu A(-2,1), B(0,6), C(4,-1) Haiitu yrom A. OIIK-1 H1
4 Haiitu mnomane TpeyronbHuka ¢ BepummHamu A(2,-3,5), B(0,3,6), C(2,2,1), ucnosb3ys BEKTOPHOE IPOU3BEICHUE. OIK-6 H1
5 |Haiiti nyiuny croponsl AB, ecin A (-4; 5), B(5;2),C(3;-4) OI1K-1 H1
6 |CoctaButh ypaBaeHus ctopoH AB u AC, ecnini A (- 4; 5), B (5;2), C (3;-4) OIIK-1 Hl1
im 20x> —10x> +18
7  |BBIYHCITUTE Tpees e Ix — 52" + 822 +3 OIIK-6 H1
x—1
8 |Boruucauts npenen lim M OIIK-1 H1
xoo\ 2x + 5
9 |BBIUUCITUTD MPOU3BOAHYIO y=3*X"3-5*x"2+31 OIIK-6 H1
10 |Beraucauth npousBoanHyto y=sin(2x-4) OIIK-1 H1
11 Haittu npousBoaHyo GyHKIHH Y= 2x2 (eSx . m OIIK-6 Hi
Haiitu npon3BoaHy0 GyHKIHN (x+ tgx)2
12 - 2 OIIK-1 H1
y=4xe
Haiitu npon3BoaHy0 GyHKIHN
13 e (4arcsin2X g X)4 OIK-1 | HI
Haiitu npon3BoaHy0 GyHKIHN 5
3 —sin
14 y= 27X OIK-6 | HI
1— &
Ioctpouts rpadux GyHKIMH, IPEIBAPUTENBHO UCCIEIOBAB e MeToAaMu U hepeHIaTIbHOTO HCHUCIICHUS
15 X =2x+2 OIK-6 | HI
x—1
Ioctpouts rpadux GyHKIHMH, IPEIBAPUTENBHO UCCIIEIOBAB €€ MeToAaMu qudhepeHInaTIbHOTO HCHUCIISHUS
16 y= X OIIK-1 H1
x*—4
HaiiTy yacTHbIe IPOU3BOAHBIC IEPBOTrO MOPSAAKA OT (QYHKIHU — Qi 3, _
17 z =sin(cos” x —tgy) onk6 |
xdx
18 |Haiitn narerpan f OIIK-1 H1
(x—2)(3x+4)
2
19 |Haiit nnTerpan i _xTdx OIIK-1 H1
V1+5x3
20 |Haiiti HeonpeneTHHBIN nHTETpat OoT GyHKImH 7*x"3-x"2+2 OIIK-6 H1
21 |Haiitn HeonpeneTHHBII HHTErpas OT PyHKIUHU cos(2x+1) OIIK-6 H1




4
! (1+J_ )

22 |BbrumcnuTh onpeeneH bl HHTErpall, HCIONb3Ys METO 3aMEHBI IIEPEMEHHO OIIK-6 H1
2In2
dx
23 |BorumcnuTs onpeeneH b HHTErpall, HCIONb3Ys METO 3aMEHBI IIEPEMEHHOI I R OIIK-1 H1
m2 ¢ — 1
Beruncnuts miomanas GUrypsl, OrpaHU4eHHOH IMHUSAMU ¢ YKa3aHHBIMH ypaBHeHUsIMU. CHenaTs 4epTex.
24 ) OIIK-6 H1
y=x —3x, 3x+y=4
25 |Haiitu obmiee penue nuddepenpmanbHoro ypasHenus y'=(x+1)/y OIIK-6 HI
26 |Haiitu obmee perne muddepernmansHoro ypaBHeHus y'=3*cos(y/x)+1 OIIK-1 H1
27 |Haiitu obuiee penue auddepeHmaibHoro ypapaenus y"'-8y'+16y=0 OI1K-1 H1
Pemnts patsL CpCHIIMAJIBHOC AaBHCHHC
29 |Pemmts muddepenumanbaoe ypasHeHue y' cosx— ysinx =0 OIIK-6 H1
Haiitu pagnyc CXOAMMOCTHU CTEEHHOIO psiia U ONPEACIINTD THUII CXOAUMOCTH Ha KOHIaX UHTEPBaJia CXOAUMOCTU
o ANl
30 3 4_x OIIK-1 H1
n=1 N
IIpoBeputs HEOOXOAUMOE YCIOBHE CXOJUMOCTH Psa 0 7’12 41
31 — OIIK-6 H1
n=1 4n+2
HCCHeHOBaTb Ha CXOAUMOCTDb P o0 n + 2
32 OIIK-1 H1

n=1 3"

5.3.9. Bonipochl /151 KOHTPOJILHOM (pacyeTHO-rpaduyeckoii) padoThl

He npeaycmorpeno




5.4. CucreMa onleHUBAHMS NOCTHKEHHUST KOMITeTeHIIHIA
5.4.1. Onenka 10CTH:KeHHS] KOMIIETeHIMI B X0/1e POMEeKyTOYHOM aTTecTANMA

WHANKAaTOPB! NOTHXSHUSI KOMIIETCHIINH Homepa BoIpocoB 1 3a1ad
BOIIPOCHI K | 3amaum K |BOIPOCH K| 3aga4u K
Kon Coneprxanue P A P .
9K3aMeHy | ok3ameHy | 3auery 3a4eTy

OIIK-1 Criocoben TPUMCHATL €CTCCTBEHHOHAYYHBIC 1 06H.I€I/IH)K6H€I)HI>IC 3HaHUA, METOAbI MATEMATUYECKOI'O aHaJIn3a U MOICIINPOBAHUS,
TEOPETUUCCKOI'O U SKCIIEPUMEHTAJIBHOI'O UCCIICIOBAaHUS B HpO(l)eCCPIOHaJ'ILHOfI JACATCIIbHOCTH

1,2,6,8,9,10 1,2,6,8,9,1
31 OCHOBBI MAaTEMaTUKH 121517 113
pelarh CTaHAapTHHIE MPOQECCHOHANBHBIC 33]Ja41 C IPUMEHEHHEM E€CTECTBEHHO- 27914 1,4,6,7,10,1
V1  |Hay4HBIX 3HAHHH T 1,14
TEOPETHYECKOT0 U SKCIIEPUMEHTAIBHOTO UCCIIEI0BaHNs 00BEKTOB MPOGECCHOHAIBHON 51215 4710
Hl |nesrensHOCTH > >

OIIK-6 CriocoGeH aHanM3upOBaTh U pa3padaThIBaTh OPraHU3ALMOHHO-TEXHUYECKHE U SKOHOMHUYECKUE IIPOLIECCHI C IIPUMEHEHUEM METOI0B
CHCTEMHOTO aHaJl3a U MaTeMaTHUECKOT0 MOAEIUPOBAHUS

3,4,5,7,11,1 3,4,5,7,10,
0 OCHOBBI MATEMATHYECKOTO ¥ MMUTALHOHHOTO MOJEIMPOBAHMS 314.16 12,14
2,3,5,8,9,12,
y) |aHaIM3HDOBATH SKOHOMHUECKHE NPOLECChI C IPUMCHEHHEM MATEMATHUCCKHX METOI0B 3,4,6,8,11 s
HNPMMEHEHHUS METOI0B MaTEMaTHIECKOTO MOJEIMPOBAHUs B IPO(PECCHOHANBHOI L1013 5815
Hl JEATEIbHOCTH o 7




5.4. Cucrema oueHUBaHHUA JOCTUKEHUS KOMITETeHIUii
5.4.2. OneHka JOCTHKEHHSI KOMIIETEHIHIA B X0/Ie TEKYIero KOHTPOJIsI

I/IH,HI/IKaTOpLI JOTUKCHUS KOMITETCHITHI

Howmepa Borpocos u 3aau

BOIPOCHL 3a/1a4M IS
BOIPOCHI
Kon Copnepxxanue YCTHOTO MPOBEPKH
TECTOB
onpoca HaBBbIKOB
OIIK-1 CnocobeH mpUMEeHSTh eCTECTBEHHOHAYYHbIE H O0IEHH)KEHEPHBIE 3HAHHS, METOIl MATEMAaTHYECKOTO aHAIN3a U
MOJICJIMPOBAHHMS, TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO UCCIICOBAHUS B IPO(ECCHOHAILHON ICATSIbHOCTH
1,4,5,7,10,14,
31 loeno aTena 1,4,6,7,8,14, | 17,18,21,22,
HOBBI MATEMATHKH
16,19,22 25,26,29,32,
33,35,37
vl pemaTh cTanaapTHbie MPo(heCCHOHANBHBIC 3a/1a4i C IPUMEHEHHeM ectecTBeHHO 3,11,12,18,20,
HAYYHBIX 3HAHHH 23,25,27,29,
2,3,5,6,8,10,
H1 TEOPETUYECKOr0 M IKCIIEPUMEHTAIBHOIO HCCIIEIOBAaHUSI OO BEKTOB 2,5,9,10,13,17, 12,13,16,18,
npodeccuoHaIbHOU ACATEILHOCTH 21,24,26,28 19,23,26,27,
30,32

OIIK-6 Crioco0eH aHaTM3UpOBaTh M pa3padaThiBaTh OPraHU3AIMOHHO-TEXHUUECKUE H IKOHOMUYECKHUE MPOIIECChI C IPUMEHEHHUEM
METO/IOB CHCTEMHOTO aHaJIN3a U MAaTeMaTHYECKOr0 MOJCTHPOBAHUS

2,3,6,8,9,11,
0 30.32.37 12,13,15,16,
OCHOBBI MaTEMaTHIECKOTO X MIMHUTALHOHHOTO MOJICITUPOBAHUSI 32, 19.23.04.27,
28,30,31,34,36
2 aHaJIM3UPOBATH SKOHOMHUYECKHE MPOIIECCHI C MPUMEHEHHEM MAaTEMaTHUECKUX 31.33,35.39
METOJI0B
1,4,79,11,14,
MPUMEHEHHUSI METOJIOB MATEMaTHYECKOTI'0 MOJICIMPOBAHMS B TPO(ECCHOHATLHON 15,17,20,21,
H1 34,36,38
IeITETLHOCTH 22,24,25,28,

29,31




6. YueOHO-MeTOAMYECKOE 00€ecreueHre JUCIUIIINHBI

6.1. Pexomennyemasi qureparypa

Bubmnorpadudeckoe onucanue

Bun u3znanus

Hanmnos 0. M. MaremaTnka [31eKTpoHHEIH pecype]: YuebHoe mocobue / FO. M. Jlaruinos, JI. H.
Kypbenko; Kazanckuii HaIMOHAIBHBINA HCCIIEI0BATEIbCKUM TEXHOJIOTHUECKHI YHUBEPCUTET;
KazaHckuil HalMOHANBHBIN HCCIIe0BATENILCKUN TeXHUUeckuid yHuBepcuteT uM. A.H. Tynonega -

Mocksa: OOO "Hayuno-uznarensckuit neatp MHOPA-M", 2022 - 496 c. [OU] [ObC 3nannym] URL:

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

VYuebHoe

Hertspesa O. M. Maremarika B mpuMepax U 3aJadax [3JIeKTpOHHBIN pecypc]: Yue6Hoe mocobue / O.
M. ertspesa, JI. H. XKypOenko; Kazanckuii HallmoHaJIbHBINA UCCIE0BATENCKIA TEXHOIOTHICCKUI
yHuBepcuteT; KazaHckuil HallMOHaIbHbIN HCCIe10BaTeIbCKUI TeXHMUeCKUH yHUBepcuTeT uM. A.H.
Tynonesa - Mocksa: OOO "Hayuno-usparensckuii nentp MHOPA-M", 2021 - 372 c. [O1] [OBC
3uanuym| URL: https://znanium.com/catalog/document?id=377513

VYuebHoe

IMumaues B. C. Bercmast matemaTuka [51eKTpoHHEIH pecype]: Yuebnuk / B. C. llumaues - Mocksa:
000 "Hayuno-uznarensckuil neatp MHOPA-M", 2023 - 479 c. [OU] [ObC 3nanuym] URL:
https://znanium.com/catalog/document?id=416006

VYuebHoe

MaremaTuka. OCHOBHBIC ITPUEMBI PEIICHNS OOBIKHOBEHHBIX AU((PepeHINPOBAHHBIX YPaBHCHUIT
[OnexTpoHHSBIH pecypc]: METOANYECKHE YKa3aHH AT CAMOCTOSTENBHON paboThl 00yJaroIIXcs 10
HaIpaBJICHHIO MOATOTOBKHY: [Ipuknannas nHpopMaTHka npoduiab noaroToBky: MHpopMannonnsie
CHCTEMBI B TexHOoJoruH B MeHepkMeHTe AITK / BopoHekckuit rocy1apCTBEHHBII arpapHbIA
yuauBepcutet / B.I1. [anxkwii, A.E. IToros, I1.B. Mockanes. - Boponexx: BI'AY, 2019.
URL:http://catalog.vsau.ru/elib/metod/m152669.pdf

MeTtoauueckoe

Vinespko A.B. I[Topsaok orieHUBaHHS Pe3yIbTaTOB JOCTIKCHUS KOMICTCHIMNA: METOANICCKHE
MaTepHaIbl JUTss OCHOBHOM 00pa3oBaTenbHOi mporpamMme 1o Hanpasienuto: 09.03.03 Tpuknagnas
nHpopmaruka, mpoduis: MHOpMaIMOHHEIE CHCTEMBI B TeXHOJIOTHH B MeHemkMeHTe AITK / A B.
Vneswko, C.A. Kyne, A.A. Toncteix. — Boponex: BI'AY, 2019. — 24 c. URL:
http://catalog.vsau.ru/elib/metod/m153419.pdf

MeTtoauueckoe

Vinessko A. B. [Topsiok hopMupoBaHUs KOMICTCHIINA: METOANYECKHE MaTePHAIBI JUII OCHOBHOM
o0pa3zoBaTenbHO# MporpamMMel OakanaBpuara 1o HampasieHnuto: 09.03.03 Tpuknaanas nHpoOpMAaTHKa,
npoduns: MHpOpMannoHHbIe CHCTEMBI U TexHonornu B MeHemkMeHTe AITK / A.B. Yiessko, C.A.
Kymnes, A.A. Toncteix. — Boponex: BI'AY, 2019. — 39 ¢ URL:
http://catalog.vsau.ru/elib/metod/m153465.pdf

MeTtoauueckoe

Becthuk Boponexckoro rocynapctseHHoro yuusepcureta. Cepust: @uzuka. Maremaruka: [HaydHbIH
)ypHai| / penxon.: baes A.Jl. (r1. pex.) u ap. - Boponex: BopoHekcKuit rocynapcTBEHHbIH
yauBepcureT, 2020 [O1] URL: https://elibrary.ru/contents.asp?titleid=9761

[Iepuoanueckoe

MaremaTHKa 1 MaTeMaTHIEeCKOE MOJICIHPOBAHNE: HAYIHO-PAKTHISCKUH peIleH3UPYyEeMBbIi KypHa:
ceTeBoe HaydHOe m3nanue / Yupeantens: HarponansHei DnekTpoHHO-MH(OpMAamoHHBII
Koncopunym (HOMKOH) - MockBa: HarmonasnbHeli DnekrpoHHo-MHpopMaimonHbiii KoHcoprimym
(HOMKOH), 2020 [OU] URL: https://elibrary.ru/contents.asp?titleid=54179

[Iepuoanueckoe

6.2. Pecypcnbl cetu UHTEpHeT
6.2.1. DyiekTpoHHBIE OUOJINOTEYHbIE CHCTEMbI

HazBanue

Pazmemienue

Jlanp

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

IOPAT

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

IPRbooks

http://www.iprbookshop.ru/

E-library

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

AN~ | W N|—

OnektpoHHast 6ubnnorexka BIAY

http:/library.vsau.ru/



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

6.2.2. IlpodeccuonanbHbIe 0a3bl JAHHBIX U

I/lHq)OpMalIPIOHHbIe CHUCTEMBbI

HazBanue

Pasmenienue

ITopTan rocygapCTBEHHBIX YCIyr

https://www.gosuslugi.ru/

CnpaBoyvHas npaBosas cucrteMa KoncynpranT [limoc

http://ivo.garant.ru

ArpapHras poccuiickas HHPOPMaNMOHHAS CHCTEMA.

http://www.aris.ru/

I/IH(I)OpMaI.lI/IOHHaH CHCTEMA I10 CEIbCKOX03UCTBEHHBIM HayKaM U
TEXHOJIOTUAM

http://agris.fao.org/

HpO(beCCPIOHaJ'IBHBIe CIIPABOYHBIC CUCTCMBbI «Kongeke»

https://Texakcnept.caiit/sistema-kodeks

2 [CnpaBounast npaBoBast cucteMa I'apaHt http://www.consultant.ru/
6.2.3. CaiiTbl 1 uHGOPMAIMOHHBIE TOPTAJIbI
No HasBanue Pasmemenue
1]O6pa3oBarensHBIe PeCypCH IO MaTEMaTHKE www.math.ru
VHTepHer ~ OMONHMOTEKa  TOIYJSPHOM H3UKO-MaTeMaTHYeCKOI o
P yip ¢ http://ilib.mccme.ru/
2 |muTeparypsl
3 Caiit o pa3zene BbICIIEH MaTEMATUKU — MaTeMaTUYECKUH aHaJIH3. http://procmem.ru/
4|«Pe30JbBeHTa https://www.resolventa.ru/




7. MaTepua/IbHO-TeXHUYECKOE M IPOrpaMMHOe o0ecrnedeHne JUCIHHIIIMHbI

7.1. IlomenieHus 1Jis1 BeieHUs1 00pPa30BaTeIbLHOI0 Npouecca u 000py10BaHHue

HaumeHnoBaHue nomerieHuit 1 poBeieHUs BCeX BUI0B
y4eOHOH AeATEeNbHOCTH, IPETyCMOTPEHHOH yIeOHBIM IIIaHOM, B
TOM YHCJIE TIOMEIICHHUS IS CAMOCTOSITEIIBHOM PaboTHI, ¢
yKa3aHHUEeM MepeYHs OCHOBHOTO 000pya0BaHUs, YIeOHO-
HArJISAHBIX TTOCOOM M UCTIOIB3YEMOTO MPOTPAaMMHOTO
oOecrieueHUs

Anpec NOMEIIEHUH AJIs1 IPOBEACHUS BCEX BUNOB
yueOHOH AeATENBHOCTH, IPEXyCMOTPEHHOH yIeOHBIM
IJIaHOM

VYueOHas ayTUTOpHS IS IPOBEICHNS YICOHBIX 3aHATHIA:
KOMIUICKT y4eOHOW MeOenu, IeMOHCTPalHOHHOE 000py/IOBaHHE
1 y9eOHO-HATJSITHBIE TOCOOUSL.

394087, Boponexckas 00:1., r. BopoHex,
yi1. Muuypuna, 1

YueOHast ayquTopus IS IPOBEACHUS YIeOHBIX 3aHSTHIA:
KOMIUIEKT y4eOHOH MeOemH, IeMOHCTPAIIHOHHOE 000pyI0OBaHHE
1 y4eOHO-HaIAAHBIE TOCOOHs, KOMITBIOTEpHAs TEXHUKA C BO3-
MOXHOCTBIO MOJKITIOUeHHUS K ceTu "MHTepHeT" U obecneueHu-
€M JIOCTYIIa B AJICKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTEIIbHYIO
Cpelly, WCIOoJb3yeMoe MporpaMMHoe obec-nedueHne MS
Windows / Linux (ALT Linux)/ Pex OC, Office MS Windows /
OpenOffice / LibreOffice, Adobe Reader / DjVu Reader, Sanexc
Bpaysep / Mozilla Firefox / Internet Explorer, DrWeb ES, 7-Zip,
MediaPlayer Classic, eLearning server , AST Test, AnbT
®dunancel 3, Mathcad, Maxima.

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

INomemenne A1 CAMOCTOSTENBHON PaOOTHI: KOMIIIEKT
yueOHOU MeOenH, IeMOHCTPAIIHOHHOE 000pyI0BaHUE U yueOHO-
HarJBIHBIC TOCOOHS, KOMITBIOTEPHAs TEXHUKA C BO3MO)KHOCTBIO
moAKIIIoUeHHs K cetn "MHTepHeT" 1 00ecnedeHneM J0CTyma B
ANIEKTPOHHYIO HHOPMAIIMOHHO-00Pa30BaTENIBHYIO CPENY,
HCTIONB3yeMoe IporpaMmHoe obecniedenne MS Windows /
Linux (ALT Linux)/ Peg OC, Office MS Windows / OpenOffice
/ LibreOffice, Adobe Reader / DjVu Reader, SIn-nexc bpaysep /
Mozilla Firefox / Internet Explorer, DrWeb ES, 7-Zip,
MediaPlayer Classic, eLearning server , AST Test, AnbT
®unancel 3, Mathcad, Maxima.

394087, Boponexckas o011, . Boponex,

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




7.2. IlporpamMHoe oGecnieueHmne

7.2.1. IlporpaMmmHoe o0ecneyeHue 001ero HA3HAYEHUS

Ne HasBanue Pasmemenue
1 [Onepanmonnsie cucremsl MS Windows /Linux /Peg OC I1K B nokanpHOM cetn BITAY
2 [ITaxets! oucusx npunoxennit MS Office / OpenOffice/LibreOffice I1K B noxanbHoil cet BITAY
3 [[Iporpammsl mist mpocMoTpa daiinos Adobe Reader / DjVu Reader 1K B nokanbHo# cetnt BT AY
4 [Bpay3zepsr Aunexc bpaysep / Mozilla Firefox / Microsoft Edge I1K B noxansHoil cet BITAY
5 |AuTuBnpycHas nporpamma Drweb ES I1K B noxanbHoil cet BITAY
6 [[Iporpamma-apxuBarop 7-Zip I1K B nokanpHOM cetn BTAY
7 |Mynetumesma npourpsiBatens MediaPlayer Classic I1K B noxanbHoil cet BITAY
8 |IInardopma onnaitH-o0yueHus eLearning server I1K B nokanbHOl cetn BTAY
9 |Cucrema xkommnprotepHoro tectupoBanus AST Test I1K B nokanpHOM cetn BITAY

7.2.2. CnenuaJu3upoBaHHOE MPOrpaMMHOe oOecrievyeHne

Hassanune

Pasmemnienne

IMaket cratucTiueckoi 00paboTKH HaHHKIX Statistica

IIK B moxanbHO# cetu BI'AY

Cucrema KoMIblOTepHOH anredpsl Mathcad

I1K B moxanbHoO# cetu BI'AY

wlv|—=|=Z

CucremMa KOMIIBIOTEpPHOM anredpbl Maxima

TIK ayn. 116, 120 (K1)




8. Me:xxnucuunjJuHapHble CBS3H

B3aumocBs3aHHbIE TUCHUMIINHBI .
Kadenpa, Ha k0TOpOIi pemogaeTcst Ilonnucs 3aBenyroLIETO

WCIUIUINHA Kadenpon
Kon Hassanue et benp

Teopus BeposTHOCTEH U MaTeMaTnueckas [ DJKOHOMUYECKOT0 aHaIu3a, CTAaTUCTUKU U

b1.0.12 .
CTaTUCTUKA MIPUKIATHON MaTEMAaTUKU

HccnenoBanue onepauI/Iﬁ 1 METOJIbI DKOHOMHYECKOTO aHajim3a, CTaTUCTUKU U

b1.0.13 .
ONTUMU3ALUH MPUKJIAJAHONA MaTEMATHKH




[puiaoxenne 1

JlueT mepuoaMYecKNX NPOBEPOK padoyeii mporpaMMbl U HHGOPMALHSs 0 BHECEHHBIX H3MEHEHHUsIX

JloIDKHOCTHOE JTUTIO,
MIPOBOAMBILIEE IPOBEPKY

[ToTpebHOCTH
B KOPPEKTUPOBKE YKa3aHUECM

®.1.0., 10KHOCTD, Hata COOTBETCTBYIOIINX Pa3/esioB paboueit Hudopmanus 0 BHECEHHBIX H3MEHEHUAX
110011317093 HpPOrPaMMBI
3aB. kadenpoit Her
JLA. lllnmkvna ITporokon Nell or | Pabouast mporpamMMa akTyaau3UpOBaHa Ha Her
15.05.2024 r. 2024-2025
yaeOHBIN T0JT
3aB. kadenpoit Her
JL.A. lllumkuna ITpoTtokon Nel2 ot | PabGovast mporpaMma akTyalu3upoBaHa Ha Her

17.06.2025 1.

2025-2026 y4eOHsIi rox
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