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Mporpamma gucumnnudel "MaTtemartuka"; 27.03.02 "YnpaBneHue ka4ectsom".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnudel "MaTtemartuka"; 27.03.02 "YnpaBneHue ka4ectsom".

Mporpammy oucumnnuHel paspaboTan(a)(y) ctapwwuii npenoaaeatens, K.H. Kanavesa H.B. (Kadoenpa obueir matematkiu,
oToeneHvne marematukm), nvkalacheva@gmail.com

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH aHanMa3npoBath 3a4a4u NPogeccnoHanbHo AeaTeNnbHOCT HAa OCHOBE

NOMOXEHWNA, 3aKOHOB N METO0B ECTECTBEHHbIX Hayk n MmatemMatmukiu

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBHbIE TEOPEMBI, MONIOXEHNS U BbIBOLbI IMHEVHOM anrebpbl, BEKTOPHOW anrebpbl, aHaNMTUHECKON FreoMeTprm 1
MaTemaTmyeckoro aHanmaa

JonxeH ymeTb:

pewaTb MaTeMaTMyeckue 3afadu, nonb3ysiCb Kak KacCu4eckmMm npremMamm 1 MeToaamm, Tak v MporpaMmMHbIMy
nponyKTamu

JonxeH Bnanetb:

OCHOBHbIMV MPUEMaMn 1 METOLAMY PELEeHNs 3a8ad, NOCTPOEeHWs rPadhrKoB, aHann3a noyYeHHbIX Pe3ynbTaTos, a
TakXe roToBbIMU NakeTaMm KOMMbIOTEPHBIX MPOrpamMm

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

NnoHMMaTb MateMaTnyeckue Bblknaaku n cnocobsl NOCTPOEHUA MmaTeMaTn4eckunx Mozenen, n3yyatb HoBble, B TOM
4yncne, KOMNbOTEPHbIE METOObl pelleHnsa 3a0a4 B paMkax npe,unoerHon mMaTemMaTn4yeckom mogenu

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "51.0.03 OucumnaunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBHOWA
obpaszoBatenbHoi nporpammel 27.03.02 "YnpaeneHue ka4ecTeoM (YnpaBneHne ka4ecTBoM)" 1 OTHOCUTCS K
06513aTeNbHBIM AUCLMUNANHAM.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem AUNCUMNMTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASET 8 3a4eTHbIX(ble) eanHuML(bl) Ha 288 yaca(oB).

KoHTakTHas paboTa - 144 yaca(oB), B TOM Yyucne nekumm - 72 4aca(oB), NnpakTuieckme 3aHatus - 72 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTosiTenbHas pabota - 126 Yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 18 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBL: 3a4eT B 1 ceMecTpe; 3k3aMeH BO 2 CeMecTpe.

4. CopepxaHue auMcLUUNAUHBI (MOOYNS), CTPYKTYpUMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBeAeHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUAOB yYeBHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)

Buabl 1 Yyacbl KOHTaKTHOM PaboThbI, Camo-

MX TPYOO0EMKOCTb (B Yacax) cToS-

N Paspenbl oucumMnivHbl / Ce- [Nekuumn,llekuum| Npaktu-|Mpaktn-fla6opa-Nla6opa-| T€Nb-
monyns MECTP| Bcero | B 3n. |4eckue |4eckue [TopHble|TOpHble| Has

copme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

1. |Tema 1. JlnHeliHas anrebpa 1 6 0 6 0 0 0 14
2. [Tema 2. BektopHas anrebpa 1 6 0 6 0 0 0 14
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Mporpamma gucumnnudel "MaTtemartuka"; 27.03.02 "YnpaBneHue ka4ectsom".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-
MX TPYAO0EMKOCTb (B Yacax) cToS-
N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has
c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |cpopme| Bcero |chopme| 60Ta
3. [Tema 3. AHanuTuyeckas reomeTpus 1 6 0 6 0 0 0 14
Tema 4. MHoxecTBa. ®yHkuus. Mpegensl n
4 HenpepbIBHOCTb 1 6 0 6 0 0 0 14
Tema 5. OndbhbepeHumnanbHoe ncHncneHmne
PYyHKLIMM OOHOW nepeMeHHon. MNpunoxeHus
5. NPOM3BOIHOM. 1 12 0 12 0 0 0 16
6. Tema 6. PyHKUMM HECKONBKNX NEPEMEHHbBIX 5 10 0 10 0 0 0 14
7. |Tema 7. NHTerpanbHoe ncyncneHue 2 14 0 14 0 0 0 20
9. Tema 9. dndphepeHumnanbHble ypaBHEHUS 5 12 0 12 0 0 0 20
MToro 72 0 72 0 0 0 126

4.2 CopepxaHue aUCUUMNINHLI (MOBYNSA)
Tema 1. lluHenHas anrebpa

OcHoBHble CBeeHNs 0 Matpuuax. Tunbl MaTpul: KBagpaTHas, AvaroHanbHas, TpeyronbHas, Hynesas MaTpuubl.
EnunHnyHas matpuua. Matpuua-ctpoka. Matpuua-ctonbel. PaBHble MaTpuLbl. TpaHCNoHMpoBaHHAs MaTpuua 1 ee
csoncTea. JInHelHble onepaunn Han matpuuamm. NponseeneHre MaTpuy 1 ero CBOKCTBA. DNeMeHTapHbIe
npeobpasoBaHns Matpuu,. MpuBeaeHe MaTpyLbl K CTYNEHYATOMy BUAY NyTEM SNEMEHTapHbIX Npeobpaz3oBaHuii.

OnpepnennTtenu, Ux CBOMCTBA M METOAb! BblYMCNEHNS. [lONONHUTENbHBIA MAHOP K 3NeMeHTy, anrebpaunyeckoe
nononHeHve. Teopema Jlannaca. O6paTtHas maTpuLa, ee CBOMCTBA U MeToAbl BbldvcneHusi. Heobxonnmoe u
JOCTaTOYHOE YCNOBUE CyLLEeCTBOBaHWS 06paTHOM MaTpuLbl. MaTpuyHble ypaBHeEHNS.

MwuHop k-ro nopsgka ans npovnseosbHON MaTpuubl. BasucHolin MuHop. PaHr matpuubl. CBocTBa paHra matpuubl. Meton
aNeMeHTapHbIX NPeobpas3oBaHUI HAXOXAEHNS paHra MaTpuLbl.

CwncteMmbl nMHelHbIX ypaBHeHuin. CoBMecTHas, HecoBMecTHas cuctema. OnpeneneHHas, HeonpeneneHHas cucrema.
OpnHoponHas, HeogHopoaHas cuctema. PaBHocunbHble cuctembl. MaTpuyHbI METOA, PELIEHNS CUCTEM JIMHENHBIX
ypasHeHuin. @opmynbl Kpamepa. ViccnenosaHue cucteM nUHENHbIX ypaBHeHW A meTonom Maycca. Teopema
KpoHekepa-Kanennw.

Tema 2. BekTtopHasi anrebpa

MoHaTne BekTopa. OnmHa (Mooynb) BekTopa. Hynesoi Bektop. EanHnyHbIN BekTop. OpT BekTopa. PaBHble BEKTOPLI.
[MpoTnBONONOXHbIE BEKTOPLI. KONnnMHeapHble BeKTopbl. KoMnnaHapHbie BeKTopbl. JInHenHble onepaummy Hag BeKTopamu.
CyMMa BEKTOPOB, pa3HOCTb BEKTOPOB. [1pon3BeaeHne BEKTOPA HA YUCIIO 1 ero CBOCTBA. JInHeliHas koMbrHaLuus
BEKTOPOB. [1pn3Hak KonnuHeapHOCTN BEKTOPOB. Mpn3Hak koMnnaHapHOCTM BEKTOPOB. [1poekums BekTopa Ha oCb 1 ee
OCHOBHble cBoncTBa. KoopamHaTtbl BekTopa. basncHble BEKTOpbl 4eKapTOBOM CMCTEMbI KOopamMHaT. PasnoxeHve
BekTopa no 6asucy. Hanpasnstowme kocuHycsl. Pagnyc-BekTop.

CkansipHoe Npou3BefeHre BEKTOPOB 1 ero ceoiictea. KocrHyc yrna mexay Bektopamu. YCNnoBue neprneHankynsipHoOCTH
1 napannenbHOCTU BEKTOPOB.

YnopsanodeHHas Tporika BekTopos. [1paBas (neeas) Tpoika BekTopos. BekTopHOe nponsseneHne n ero CBoOMCTBa.
["leoMeTpuYeckuin CMbICN BEKTOPHOMO Npon3eeneHus. [NpencrasneHne BEKTOPHOro NponsseeHns B KOOpOUHATHOW
opme.

CMellaHHOe nNpoun3BedeHne BEKTOPOB 1 ero CBONCTBA. [[eOMeTpnYecknii CMbIC CMELaHHOro NPON3BeaEHNS.
MNpencTtaeneHne CMewWwaHHOro NPon3BeaeHNs B KOOPAMHATHON hopme.

NuHeitHas 3aBUCMMOCTb BEKTOPOB. basucHble BekTopbl. OpTOroHanbHbIi 1 OPTOHOPMIMPOBAaHHbIN 6a3uc. BekTopbl B
n-MepHOM npocTpaHcTBe. basuc B n-MepHOM NpocTpaHcTBe.

Tema 3. AHanuTUYecKas reomeTpus

MeTog koopamHaT Ha nnockocTu. MNMpsimoyronbHas (oekaptoBa) cuctema koopaunHart (LCK). MNpocTeliwne 3apayn
aHanuTnyeckon reometpuun. lNongpHas cucTtema KoopamHaT 1 ee CBA3b C OeKapTOBON. PaccTosHne Mexay To4kamu,
nnowaab TPeyronbHmKa, ypaBHEHNE OKPY>XHOCTU B NONSPHON CUCTEME KOOPAMHAT.

NuHMM nepBoro nopsaka Ha NnockocTu. MNpsMas nMHNS Ha NNoCcKoCcTM. HesiBHOE 1 napameTpuyeckoe 3agaHne NMHUN Ha
MIOCKOCTW. YpaBHEHUE NPSIMOV C YrNoBbIM KOagocprumeHToM. Obluee ypaBHEHWE NPSIMON 1 €ro YacTHbIe Cnyyau.
YpaBHeHve NpsaMoii B OTpe3kax. YpaBHeHne NpsiMoi, MPoXoaswWein Yepes AaHHY0 TOYKY B AAHHOM HanpasneHun.
YpaBHeHve NpsaMoi NPoxXoasiler 4yepes ABe AaHHble TOHYKW. YTNOBON KO3(hMUNEHT NPSIMOIA, NMPOXOASAWMA Yepes ase
JaHHble To4kn. HopmanbHoe ypasHeHue npsiMoi. Yron Mexay ABYMS NpsaMbIMW. YCNOBUS NapanfiefnbHOCTH 1
nepneHAnKynsapHOCTM OBYX NpsAMbIX. PaccTosiHue OT OaHHOM TOYKMU A0 NPSIMONA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

2AE
Crtpannua 4 na 11. Il YHH
s CFMALIMG

AR 5 AN LM O



Mporpamma gucumnnudel "MaTtemartuka"; 27.03.02 "YnpaBneHue ka4ectsom".

KpviBble BTOpOro nopsiaka, Ux CBOWCTBA, XapakTepucTrku 1 rpadoukm. Knaccudpmkaums KprBbiX BTOPOro Nopsiaka.
MpriBeLeHUe KPUBOW BTOPOro nopsiaka K KaHoHu4Yeckomy Buay. OKpPy>XXHOCTb 1 ee CBOWCTBA. DM/IMNC 1 ero CBOMCTBA.
MNnep6ona 1 ee ceolicTea. MNapabona u ee ceoicTBa. Npeobpa3oBaHMe KPUBLIX BTOPOro Nopsiaka.

Tema 4. MHoXxecTBa. PyHKUMS. [pepensl U HenpepbIBHOCTb

lMoHATME MHOXeCTBa. YncnoBble MHOXECTBA. Onepauvwl Hag MHoxecTBaMn. MHOXEeCTBO KOMMMEKCHbIX Yncen.
Anre6paMHeCKaﬂ ¢popma 3anmncm KOMMNIEKCHOro Yymcna. COI'Ipﬂ)KeHHOG KOMMnekKcHoe 4ncno. TpI/IFOHOMeTpI/ILIeCKaﬂ
popma 3anmncm KOMNIEKCHOro ymucna. JlencTBMs HaO KOMMNAEKCHBIMW YACNAMU.

MoHsTMe dpyHKuun. Cnocobbl 3anaHus dyHkumMu. Obnactb onpeaeneHus 1 obnactb 3Ha4eHUiA pyHKLMM. OCHOBHbIE
CBOWCTBA (PYHKLMMN: YETHOCTb, HEYETHOCTb, MOHOTOHHOCTb, OFPaHWYEHHOCTb, NepuoanyHocTb. ObpaTtHas doyHKUNSA 1 ee
cBorictBa. OCHOBHbIE aNeMEHTaPHbIE COYHKLMM, UX CBOWCTBA U rpacpvkn. MNpeobpasoBaHue rpadoukos ¢oyHKLMIA.
DyHKLMS, cogepxallas Mogynb, ee CBOWCTBA 1 Crocobbl NOCTPOEHNS rPachnkoB.

Yucnosas nocnenoBatenbHOCTb. ApudoMeTryeckas nporpeccusi. Feometpuyeckas nporpeccusi. OCHOBHblE oOpMyIibl U
cBovicTea. [Npenen YicnoBoi NocnefoBaTeNbHOCTY 1 Ero reoMeTpuYeckmnii cmbicn. Mpeaen dyHKUMW 1 ero
reomeTpuyeckuii cMoicn. beckoHeuHo Manbie, 6eckoHeYHO Horblune BeNNYMHbI U UX cBOcTBa. OCHOBHbIE TEOPEMBI O
npenenax. Teopembl 0 cylecTsoBaHU npegena. OQHOCTOPOHHME Npenensl. [NepBbiii 3amedaTenbHbli Npeaen. Bropoit
3ameuvartenbHblii Npenen. Yucno e. PackpbiTue HeonpeneneHHoCTen.

HenpepblBHOCTb GoyHKUMMW. HenpepbliBHOCTb SneMeHTapHbIX oyHKUMA. CBONCTBA (OYHKLMIA HENPEPBIBHBIX B TOYKE.
Touykm paspbiBa NEPBOro 1 BTOPOro poaa. ToYKM yCTpaHUMoro paspbisa. Ckayok qyHKLUN.

Tema 5. OudhdepeHumnanbHoe ncumcneHme oyHKUMM ogHom nepemMeHHon. NMpunoxeHusa NPoM3BoOHOMN.

3agayv, npuBoaAWME K NOHATUIO MPON3BOLHOA. [[eOMeTPNYECKMiA CMbICT NPOU3BOAHON. Y paBHEeHWe KacaTenbHOM,
ypaBHeHUe HopManu K nnockom kpusoi. OnpeneneHve Nnpon3soaHoON PyHKUMU. PU3NYECKMIA CMbICT NMPOU3BOLHON.
Cxema Bbl4MCReHNs Npou3BOAHON PyHKUMK no onpenenerHnto. OCHOBHbIE Npasuna andgepeHUnpoBaHns.
Mpon3BOLHbIE OCHOBHbIX 3NEMEHTaPHbIX QPYHKLUMIA. Mpon3BoaHas CNoXHON goyHKumU. MNMpoun3soaHas obpartHoi
yHKUMK. Tabnuua NnponsBoLHbIX. JlorapudmMuyeckas npomasoaHas. lNokasatenbHo-CTENEHHAS OYHKLNSA 1 ee
npounasogHas. Npon3soaHble BbiICWNX NOPAAKOB. [pon3BoaHAS HEABHON pyHKUMK. [Tpon3BoagHas PyHKUMIA, 3a8aHHbIX
napameTpu4ecKuMn ypasHeHUsSIMW. Y paBHEHWE KacaTeNbHON 1 HopManu Ans doyHKLMK, 3a0aHHON napaMeTpnyeckmmm
ypaBHEHNsAMHN.

MoHaTne oudgpdoepeHumana yHkuum n ero ceocTea. MNpupateHe doyHkuMn n gudodoepeHuman. r'eoMeTpuyecknia
cMbicn andodpepeHumana. MpumerHeHne audpgoepeHumana B NpubnmxeHHbIX BolumcneHusx. MNoHsTue o
andodpepeHLmanax BbiCLWKX NOPSAAKOB.

OcHoBHbIe TeopeMbl oudbdpepeHLmMansHOro ucuncnenns. llemma depma n ee reomeTpnyeckuin cmoicn. Teopema Ponnsa m
ee reomeTpuyeckmii cmeicn. Teopema JlarpaHxa, ee reoMeTpu4eckmii 1 MEXaHM4YeCKNA CMbICTT.

MOHOTOHHOCTE dPyHKUMM (Bo3pacTaHue, yobieaHve). JoctaTouHoe ycrnoBue Bo3pacTaHms U yObiBaHNS GOYHKLMMN.
SKCTPEeMyM cpyHKLIMM: MakcUMyM, MUHUMYM. Heobxoavmoe ycnoeue akcTpemyma. [epBoe 1 BTOpoe AoCTaTo4Hble
ycnoBus akcTpemyma. Cxema nccnenoBaHns gyHKUMN Ha 3KCTPEMYM.

Haunbonbluee n HauMeHbluee 3HaYeHe PYHKLMM Ha 0Tpe3ke. Cxema uccnenoBaHus oyHKLUM Ha Hambonbliee u
HavMeHbLUee 3Ha4YeHMe.

BbinyknocTb KpWBOIA: onpeneneHne, reoMeTpuyeckuin cmelicn. Jloctato4Hoe ycnoeme BbiMykKNOCTU KPUBOW BBEPX (BHA3).
Toukun neperunba (onpeneneHme). Heobxoammoe 1 goctatodHoe ycnosus nepernba. Cxema nccnenoBaHust OyHKUMM Ha
BbINYKNOCTb 1 TOYKM neperunba.

AcuMNTOTHI rpacomka PyHKLMK, UX BUOBI 1 YCIIOBUS NX HaxoxXAeHus. Oblwas cxema nccnefoBaHns oyHKLMA 1
NMOCTPOEHNE 1X rPacOVKOB.

Tema 6. PYHKLUN HECKONMBLKUX NepeMeHHbIX

dyHkuuK oByx 1 Bonee nepemeHHbIXx. ObnacTb onpenenexus. Mpadouk yHKLUM ABYX NEPEMEHHBbIX. JIMHUM YPOBHSI
PYHKLMW OBYX NEPEMEHHbIX. HacTHOE 1 NMONHOE NpupalleHe OyHKLUM OBYX MEPEMEHHbIX B TOUKe. YacTHble
NMPOV3BOLHbIE 1 X FEOMETPUYecKast UHTepnpeTaums.

MonHbii anddepeHumnan (amddepeHuman nepsoro nopaaka). lNpumeHeHne nonHoro auddepeHunana B
NPUBNUXEHHBIX BbIYMCNEHNSAX. [pon3BoaHas CNoXHON goyHKumK. MonHas nponssogHas. JudpdepeHuman cnoxHoii
dyHKUMK. IHBapraHTHOCTb chopMbl andpdpepeHumana nepeoro nopsaka. lNMponssonHas o1 OYHKUMM HECKONbKUX
nepemMeHHbIX, 3aaHHoN HesiBHO. KacatenbHas v HopManb Ans oyHKLMN HECKONbKUX NEPEMEHHbIX, 3a0aHHON HESBHO.
MpownssoaHble 1 augdepeHumanbl BbICILNX NOPSAKOB.

CkansipHoe none. JInHum 1 NoBepxHOCTY ypoBHSI. padneHT u ero ceoincTea. lNponssoaHas no HanpaeneHuio 1 ee
cBovicTBa. CBSi3b MPOU3BOAHON MO HAMPAaBNEHNIO 1 rpaaneHTa. Hanbonblas ckopocTb M3MEHEHWS! QOYHKLIUN.

MprnoxeHns 4acTHbIX NPOM3BOOHbIX. DKCTPEMYM (DYHKLIMN HECKONBKUX NEPEMEHHbIX. Y CNOBHbIN aKCTpeMyM. MeTtoq
UCK/OYEHNS YacTn nepeMeHHbix. MeTon MHoXuTenewn JlarpaHxa.

OnpeneneHne napameTpoB aMNUPUYECKMX DOPMYNT METOAOM HAMMEHbLMX KBAAPATOB B CyYae JIMHENHON 3aBMCUMOCTHN
BENNYVH.

Tema 7. UHTerpanbHoe ucymcneHue

MepBoobpasHas u HeonpeneneHHbli MHTerpan. CBocTBa HeonpeaeneHHoro uHTerpana. MinTerpansl oT OCHOBHbIX
aneMeHTapHbIX OyHKUMIA. Tabnnua OCHOBHbIX MHTEerpanoB. VIHTerpnpoBaHne METOAO0M Pa3fioXeHUsl NoAbIHTErPanbHO
oyHKUMM Ha cnaraemble NocpencTBOM aneMeHTapHblX NpeobpasoBaHuii. IHTerpupoBaHue NocpencTBOM 3aMeHbI
nepeMeHHoi. VIHTerpmpoBaHue nytem npeobpasoBaHunst oyHKUMM NoL 3HAKOM AudochepeHumana.

WHTerpuposaHmne no 4acTam.
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PauvoHanbHas opobb. MpocTeiiwme paumoHansHbie Apoby U METOABI X UHTErPUPOBaHus. VIHTerpupoBaHme HEKOTOPbIX
dOYHKUMRA, coaepXalumx kBagpartHbl TpexyneH. MHorouneHbl. PasnoxeHne MHorouyneHa ¢ 0encTBUTENbHbIMU
KoadhprLmMeHTaMn Ha NMHEHbIE 1 KBaapaTuyHble MHOXuUTenu. deneHne "yronkom". Cxema MopHepa. PasnoxeHue
pauvoHanbHbix Apobei Ha cymMMy npocTeiumx apobeit n nx nHTerpuposaHne. Meton HeonpeaeneHHbIX

KO3 (PULIMEHTOB.

WNHTerprpoBaHme HEKOTOPBIX MPPALMOHaNbHbIX anrebpanyecknx oyHKUMA.
WHTerprpoBaHme TpUroHOMETpUYECKnX OyHKLMA. YHUBEPCanbHas TPUrOHOMETpUYecKas 3ameHa.

3agaym, npmBoasMe K MOHATUIO ONPELENEeHHOro nHTerpana. VIHterpanbHas cymma. reoMeTpuy4eckmnin cMmbicn
onpeneneHHoro nHterpana. Teopema o cpenHeM. OCHOBHbIE CBOWCTBa ONPeaeneHHoro uHterpana. dopmyna
HobloToHa-JeibHuua. 3aMeHa NnepeMeHHo B onpeneneHHoM uHTerpane. VIHTerpnpoBaHue no 4acTsiM B onpeaeneHHoM
WHTErpane.

BbluncneHve nnowanei nnockmx obnacren u O6ﬂaCTeI7I, OrpaHN4YeHHbIX KpBbIMW. BbluncneHne nnowanen nnockmx
O6J'IaCTeI7I, OrpaHn4YeHHbIX KpnBbiMU, 3a4aHHbIMU NapaMeTpn4eCcKknMmn ypaBHEHNAMN N YPABHEHNAMIN B NONAPHDbIX
KoopanHarax.

O6bem Tena BpaweHus, 06pasoBaHHbIV BPaLLEHNEM NMNOCKOW coUrypbl BOKPYr ocu abeumce u ocu opamHat. O6bem
Tena, orpaHNYeHHOro ABYMS KPUBBLIMM.

LnuHa ayrn nnockon KpMBoW, 3a4aHHOM B OEKapTOBOW 1 NONASIPHOM cnucTemax koopauHart. nnHa oyru Kpyueown,
3a4aHHol napaMeTpuyeckMmn ypasHeHNAaMN.

HecobcTBeHHblE NHTEerpanbl C 6eCKOHEeYHbIMY npenenamu MHTErpupoBaHns, X reoOMeTpMYeCKnin CMbICi, OCHOBHblE
CBOWCTBA 1 METOLbl BbIYNCNEHNS.

Tema 9. OudchdepeHumnanbHble ypaBHEHURA

MoHsiTMe 0 oudbdhepeHLmansHoM ypaBHeHun. Obluee peweHre 1 0bWwmMii MHTerpan oudepeHUNanbHOr0 ypaBHEHNS.
YacTtHoe peweruve. 3apada Kowwn. IHTerpanbHble Kpusbie.

OundbdpepeHLmanbHble ypaBHEHMS NepBOro Nnopsiaka ¢ pasaensiowymMmcst NepeMeHHbIMU U MeToAbl UX peLieHus.
OnHopoaHble auddpepeHumnanbHbie YypaBHeHVsl NepBoro nopsaka v Metoapl Mx peweHus. JInHenHble
andogoepeHLmanbHble ypaBHeHMs NepBoro nopsiaka. MeTtoa pelleHust 3aMeHol nepeMeHHoi. Meton Bapvauum
NPOV3BOIbHOM MOCTOSAHHON. YpaBHeHVie BepHynnu u MeTon ero pelueHms.

MpocTenwne auddepeHumanbHble ypaBHEHNS BTOPOro NOpsaka v Metoabl Ux peweHns. Cnydam NoHWXeHns nopsaaka.
INuHeiHble ogHOpoAHbIE AnddhepeHLmanbHble ypaBHEHNS BTOPOro NOPSAKa C MOCTOSHHbIMU KOS(hdULMEHTaMM 1
mMeTodbl Ux peweHuns. JIHenHble HeOAHOPOAHbIE AMdddepeHUManbHbie ypaBHEHUS BTOPOro Nopsiaka C NoCTOSIHHbIMU
KoadhdomumeHTamn. HaxoxaeHne 4acTHOro peleHnst IMHERHOr0 HEOOHOPOAHOIO AMAGEPEHLNANBHOIO YPaBHEHNS
BTOPOro Nopsifka rno BUAy NpaBoii 4acTv ypaBHeHUs. MeTon HeonpeneneHHbix KoagduumeHTo. Obwee peleHne
HeoOHOPOL4HOro auddepeHLnanbHble ypaBHEHNS BTOPOro nopsaka ¢ NoCTOAHHbIMU KO3(PMLIMEHTaMN.

JTnHenHble ogHopoOHblE AndepeHUmnanbHble ypaBHEHUS BbICIUMX NOPSOKOB C MOCTOSAHHBIMU KOSGMOMLIMEHTaMMW.
ObLwee pelleHne 04HOPOLHOrO ANdGEPEHLNANBHOMO YPaBHEHNS.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolmxcs BeINOMHSETCS Mo 3a4aHNI0 U NPU MeTOOMYeCKOM PyKOBOACTBE Npenofasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTeNnbHyo paboTy. CamocTtosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTarT v
KOHCMNEKTUPYIOT y4ebHyo, Hay4HYO 1 CMPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, HanpaseHHble Ha 3aKpennexHne
3HAHWIA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLEeMy N MPOMEXYTOYHOMY KOHTPOO NO AUCcUnninHe.

OpraHunsauus caMocTosTenbHol paboTel 0ByHarowWmXCcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNs 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTerTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikazom MuHMCTEpPCTBA Hayku 1 Bbicwero obpasoBaHus Poccuiickoin ®enepaunn ot 6 anpenst 2021 rona Ne245)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTtaB heaepanbHoro rocyapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpueonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro NpodpeccmoHansHoro obpasosaHus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBeEpCUTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCKoro) dpoegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)
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DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

3arpyska nporpammbl MAXIMA -
sourceforge.net/projects/maxima/files/Maxima-Windows/5.28.0-Windows/maxima-5.28.0-2.exe/download

WHTerpansHoe ncuucnexme - www.intuit.ru/shop/product.xhtmli?id=2494713

MHTerpuposaHme - www.intuit.ru/shop/product.xhtmli?id=2494764

MatemaTtvka. 3agadyHuk - www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op

Matematuka. YuebHoe nocobre ons HanpaeneHus noarotosku: - http://www.kpfu.ru/docs/F749667775/upr.kach.0.pdf

MaTemaTnyeckunin aHanu3 n ouddepeHunanbHbie ypaBHeHs -
www.intuit.ru/shop/books/departments/mathematics/diffequations/product.xhtml|?id=2493555

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumm B xo[ie NEKLMOHHBIX 3aHATUIA CTYOEHT [OMXEH BECTU KOHCNEKTMPOBaHME y4ebHOoro matepuana.
Obpalwatb BHMMaHVE Ha KaTteropun, oopMynnpoBKN, PackpbiBaroLMe COAEPXKAHNE TEX UNU NHBIX
SIBMIEHMI 1 NPOLIECCOB, Hay4Hble BbIBOIbI U MpakTUieckue pekomeHgaumu. XenaTenbHo OCTaBnsTb B
paboumnx KoOHCNeKTax Nons, Ha KOTOPbIX fenaTtb NOMETKU U3 PEKOMEHA0BAHHON NUTEpaTypsbl,
LOMONHSIIOWME MaTepuan NPoCyLWaHHON NekLuun, a TakxXe noavyepkusarome ocobyto BaXXHOCTb TeX
VAW MHBIX TEOPETMYECKUX MONOXEHWIA. 3aaaBaTb Npeno4asartento YyTOYHAWME BONPOCHI C LENbo
YSACHEHUNS TeoPEeTUYECKMX MOMOXEHWIA.

JopabatbiBaTbh CBO KOHCMEKT NEKLUMU, ienas B HEM COOTBETCTBYHOWME 3aMMCU U3 MTepaTypsl,
PEKOMEHA0BAHHON NpenoaaBaTenem n NpeayCMOTPEHHO y4ebHOM NporpamMMoii.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTnyeckue | MpakTnyeckme 3aHATUS (pelweHre 3aaa4) No3BoSSIIOT UHTErPUPOBATb TEOPETUYECKNE 3HAHWS U

3aHsTNA POPMUPOBATb NPAKTUYECKNE YMEHNS U HABBIKW Y CTYIEHTOB B NpoLiecce y4ebHon NesTenbHOCTM.
Llenbto NpakTUYeckux 3aHATUIM SBNSIETCS 3aKpenieHne TeopPeTMHecKoro Matepvana, nyTem
CYICTEMATNYECKOro KOHTPONS 3a CAMOCTOSITENbHOM paboTol CTYAEHTOB, OPMMPOBAHNE YMEHUI
NCMONb30BaHNS TEOPETUYECKMX 3HAHWI B MPOLIECCE PeLleHmsl NpakTUYeckmx 3anad no
NPEeLNOXEHHbIM TEMaM.

camocTos- | CamocTosiTenbHas paboTa SiBNseTCs OLHUM U3 BUAOB y4ebHON fesaTenbHOCTU 0Byyalolwmxcs,
TenbHas cnocobCcTBYET PA3BUTMIO CAMOCTOSTENBHOCTW, OTBETCTBEHHOCTMW 1 OPraHN30BaHHOCTH, TBOPYECKOrO
paboTa noaxoda K pelweHmnio npobnem y4ebHOro 1 NpoddeccuoHanbHOro YPOBHS.
CamocTosiTenbHas pabota NpoBOAUTCS C LENbI0 CUCTEMATU3ALUN U 3aKPENNEHNS NONYYEHHbIX
TEOPETUYECKMX 3HAHWI N NMPAKTUHECKUX YMeHW 0bydatowwmxcs. CTyLeHTbl AONXKHbI CaMOCTOATENBHO
pasbupaTtb TEOPETUHECKMI MaTepuan, ¢ UCMONb30BaHNEM MATEPMAoB IEKLMIA, JONONHUTENbHOW U
cneuuanbHoM nMTepaTypbl, pewartb 3a4a4u 1 BbIMOMHSATL YNpaxHeHWs no obpasLy, yrnybnsTb u
pacwypsiTb TEOPETUYECKNE 3HAHWS, Pa3BMBaTb NO3HABATENbHBIE CMOCOBHOCTM, AaKTUBHOCTb U
TBOPYECKYIO MHULMATUBY, @ TAKXXE CAMOCTOSTENbHOCTb MbIWAEHNS, CNIOCOBHOCTb K CaMOpPasBUTULO.

3aver MeToauyeckme pekoMeHaaumm no NoAroToBke K 3a4éTy No AMCUMMINHE.

Cpava 3a4éTta No AMCUMNANHE NPeaycMOTPEeHa No OKOHYaHUN N3YYEHUS TEOPETUYECKOTO U
npakTnyeckoro 6510KoB AUCUMMAMHBL. 3a4éT NO ANCUMNIMHE NPOXOANUT B MMCbMEHHOR NN YCTHOM
dopme (onpepensetcs npenogaBaTeneM) Ha OCHOBE MEePEeYHst BOMPOCOB, KOTOPLIE OTpaXxatoT
collepxaHue fencTeytolein paboyeit nporpaMmbl yHebHOM ANCLUMANHDI.

CTyLeHTy npu NoOroToBKE K 3a4€Ty PEKOMEHOYETCS:

1. BHMMaTenbHO NpoynTaTh BONPOCH K 3a4€ETy.

2. PazobpaTtb 0CHOBHbIE CNOCOObl, METOAbI U MPUEMBI PELIEHNS 3a8a4 MO N3YY4EeHHbIM TEMaM.

3. MNMpopewaTtb OCHOBHbIE TUMbI 3a4a4 MO U3YYEHHBIM TEMaM.

4. CocTaBunTb NNaH-0TBET Ha KaX bl BOMPOC, NPW 3TOM BbIAENNB KNOYEBLIE MOMEHTLI MaTepuana.
5. VI3yunTb NoAroTOBNEHHDI NNaH-0TBET, 3aNOMHUTL Matepuan n NoOBTOPUTb Ero HakaHyHe caaym
3a4éta

PesynbtaTt ciaym oLeHNBaEeTCs B COOTBETCTBMMN C 6aNbHO-PENTUHIOBON CUCTEMOIA.

aK3aMeH Lns noaroToBKU K OTBETAM Ha 3K3aMEHALMOHHbIE BONPOCH! CTYAEHTbI [OMXHbI UCMONb30BaTh HE
TONBKO KYPC NEKLMIA 1 OCHOBHYIO NUTEPATYPY, HO U OOMOMHUTENBHYO NNTEPATYPY ANs BbipaboTku
YyMEHUS LaBaTb PA3BEPHYTblE OTBEThI HA NOCTaBNEHHbIE BONPOCHl. OTBEThHI HA TEOPETUYECKME
BOMPOCHI LOMXKHbI ObITb faHbl B COOTBETCTBMM C (DOPMYMPOBKON BOMPOCA 1 COAepXaTb HE TONbKO
N3YYEHHbI TEOPETUYECKMIA MaTepUan, Ho U cOBCTBEHHOE NOHMMaHWe npobnembl. B oTBeTax
XenatenbHO NMPUBECTW NPUMEPBI U3 NMPAKTUKU.

MoLroToBKy K 9K3aMeHy No AUCLMMNNHE HEOBX0AMMO Ha4aTh C MPOPaboOTKU OCHOBHbLIX BOMPOCOB,
CNMCOK KOTOPbIX NMPUBELEH B paboyeit nporpamMme LUcUMmnivHbl. [1ns aToro He0H6xoAMMO NPOYECTb U
YSICHUTb COLEPXaHVe TEOPETUYECKOr0 MaTeprana no y4ebHukam v y4ebHbIM nocobusm no
fucumnivHe. CnCoK OCHOBHOW U [LOMOMHUTENBHOW NTEPATYpPbl NPUBELEH B paboueli nporpamme
LUCUMMMHBI U MOXET BblTb OOMOMHEH M paclumMpeH camumm ctygeHTamm. Ocoboe BHUMaHWeE npu
MOLrOTOBKE K 3K3aMeHy He0BX0oUMO yAENUTb TEPMUHONOMN, T.K. YCNIEWHOE OBNaneHue noboin
LUCUMMNIVHON NpeanonaraeT yCBOEHNE OCHOBHbIX MOHSTUIA, UX MPU3HAKOB U 0COBEHHOCTU. Takum
06pa3om, NoAroToBKa K aKk3aMeHy BK/o4YaeT B cebs: npopaboTKy OCHOBHbIX BOMPOCOB Kypca; YTEHNE
OCHOBHOW 1 [ONONHUTENBHOM NMTEpaTypbl MO TEMaM kypca; noadop NpMMeEPOB U3 NPaKTUKK,
NAMOCTPUPYIOLLMX TEOPETUYECKMNIA MATEpUan Kypca; BbiMO/HEHNE NPOMEXYTOYHBIX M UTOTOBbIX TECTOB
Mo AMCUWMNVHE; CUCTEMATA3ALMIO U KOHKPETU3ALUMIO OCHOBHbBIX MOHATUA OUCLIMINWHBI; COCTaBNEHNE
MPUMEPHOro NnaHa oTBeTa Ha 9K3aMeHAUMOHHbIE BOMPOCHI.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTIONb3YEMbIX NMPU OCYLLECTBNEHU 06pa3oBaTebHOro npoLecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMOW ANS OCYLLLECTBNEHUs 06pa3oBaTe/ibHOro
npotecca no aucuunInHe (Mogynio)
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Mporpamma gucumnnudel "MaTtemartuka"; 27.03.02 "YnpaBneHue ka4ectsom".

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun ons KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIeKkTOBaHHbIE CneLmanM3npoBaHHol Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTep Ans pacnedvarky pasnatoyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

KomnbloTepHbIli knacc.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepeaayy UHGOPMaLmW, opraHn3auuy pasinyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOM paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb MCMONb30BaHbI OISl NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeLeHNsi CEMUHAPOB, BBICTYMNEHNS C AOKNaAaMM U 3aWmThl BbINONHEHHbIX paborT,
NpoBeeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @FOC BO 1 yyebHbiM nnaHoM no HanpasneHuto 27.03.02
"YnpaBneHue ka4ecTBOM" 1 NPOUI0 NOAroTOBKN "YNpaBneHne ka4yectsom".
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Mporpamma gucumnnudel "MaTtemartuka"; 27.03.02 "YnpaBneHue ka4ectsom".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.03 Maremarvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnue nogrotosku: 27.03.02 - YnpaBneHne Ka4€CTBOM

Mpodhunb NOAroToBKKW: YNpasneHue ka4yecTeoM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasoBartenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

Asunosa J1.B. MpakTrkym 1 nHAMBUOYyanbHbIE 3aLaHUs MO BEKTOPHOW anrebpe 1 aHannTUYeckol reoMeTpun (TUrnoBble
pacueTbl) [9neKTpoHHbI pecypc]: yuebHuk ons By3os / J1.B. Asunosa, B.A. bonoTiok, J1.A. BonoTtiok - CI16: JlaHb, 2013, -
288 c. - ISBN 978-5-8114-1485-7 - Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=37330.

AnekcaHapos [1.C. Kypc aHanutnyeckoi reoMetpun 1 nuHeliHol anrebpbl [SnekTpoHHbI pecypc]: y4ebHuK ans sy3os /
MN.C. AnekcaHgpos - Cl16: JlaHb, 2009, - 512 c. - ISBN 978-5-8114-0908-2 - Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=493.

BepmaHT A.®P. Kpatkunii Kypc MaTeMatnyeckoro aHannsa [OnekTpoHHbI pecypc]: y4ebHuk ansi By3os / A.d BepmaHrT,
W.I". ApamaHosuy - CM6: MaHb, 2010, - 736 c. - ISBN 978-5-8114-0499-5 - Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=2660.

LUupokoea E.A. MatemaTtunka. YuebHoe nocobre ons HanpasneHus NOAroToBKY 'YnpasneHme Ka4ecTBoM' [DNeKTPOHHbIN
pecypc]: yuebHuk ans Bysos / E.A. Lnpokosa - KasaHb: N3a-Bo KasaH. yH-Ta, 2013, - 170 ¢. Pexum goctyna:
http://www.kpfu.ru/docs/F749667775/upr.kach.0.pdf

JononHutenbHasa nuteparypa:

Kyopssues /1.0. Kpatkuin kypc matematudeckoro aHanmaa. T. 1. dudpdbepeHumnanbHoe n nHTerpanbHoe NCHUCNeHns
CPYHKLIMIA OHO NEepeMeHHoN. Psabl [9nekTpoHHbIv pecypc]: y4ebHuk ons By3os / J1.0. Kynpssues - M.: duamatnuT,
2008, - 400 c. - ISBN 978-5-9221-0184-4 - Pexum gocTtyna: http://e.lanbook.com/books/element.php?pl1_id=2224.

Kynpsisues J1. 1. COopHuK 3anay no matematnyeckomy aHanmay. Tom 1. MNMpenen. HenpepbiBHOCTb.
LOundpbchepeHLmpyeMocTb [SnekTpoHHbI pecypc): yuebHuk ans sysos / J1. 0. Kynpsisues, A Ll. Kytacos, B.. Yexnos,
M.W. WabyHwrH - M.: duamatnut, 2010, - 496 c. - ISBN 978-5-9221-0306-0 - Pexum goctyna: //
http://e.lanbook.com/books/element.php?pl1_id=2226

Burburkos 0. H. Kypc 06bIkHOBEHHbIX AndchepeHLMANbHbIX YPaBHEHWI [ONEKTPOHHbIN pecypc]: y4ebHUK ans By30B /
tO.H. Bnbukos - CI6: laHb, 2011, - 304 c. - ISBN 978-5-8114-1176-4 - Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=1542.
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Mporpamma gucumnnudel "MaTtemartuka"; 27.03.02 "YnpaBneHue ka4ectsom".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.03 Maremarvka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnue nogrotosku: 27.03.02 - YnpaBneHve Ka4€CTBOM
Mpodhunb NOAroToBKKW: YNpasneHne ka4ecTeoM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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