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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpammy mictMIuIMHBL pa3padoTai(a)(u): goueHT, K.H. ['mibdanos A K. (Kadenpa MoaeanpoBaHust SKOJIOTHUYECKUX CUCTEM,
Otnenenue skonorun), artur.gilfanov@kpfu.ru ; nouenr, k.H. Kocrepuna E.A. (Kadeapa MoaenpoBaHus KOIOTMUECKUX
cucreM, Otaenenue sxosorun), Ekaterina.Kosterina@kpfu.ru ; nouenr, k.H. Hukonenkosa T.B. (Kadenpa mogemposanus
sKosiornueckux cucreM, Otaenenue sxosorun), Tatjna.Nikonenkova@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuoodperaemMoii KOMIeTeHIUH
OIIK-1 CriocoOeH /i1si peliieHrst TPo(ecCUOHATBbHBIX 33/1a4 UCII0JIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH

B 00JIaCTH MaTeMaTHKH, (PU3UKH, XUMUH, HAyK O 3emJie, OUOIIOTUH U SKOJIOTHH,
[TPOTHO3MPOBATH MOCEACTBHS CBOEW MPO(heCcCHOHATBHOMN esATeTbHOCTH;

OO6yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

TEOPETUYECKUE OCHOBbI MATEMATHKU U MATEMATHYECKHX METOJOB, OCHOBHBIE IIOHATHUS TEOPUHU (PYHKIMH,
v depeHITaTFHOTO H UHTET PATbHOTO UCUUCIICHUS, IMHEHHON anreOpsl, aHATMTHIECKON TeOMETPHH.

HokeH yMeTs:

OCYIIECTBIISATh BHIOOP MHCTPYMEHTAIBHBIX CPEJICTB 11 0OPaOOTKU JIAHHBIX B COOTBETCTBUH C MOCTABJICHHOM 3a/1aueil,
AHAJIM3UPOBATh PE3YJIbTATH PACYETOB U IPAMOTHO OOOCHOBBIBATH MOJTyYEHHbIE BHIBO/IBL.

JlomxeH Bl1aaeTh:

OCHOBHBIMH METOJIJAMH MaTeMaTUIeCKol 00pabOTKH MH(POPMAIMY 1 HABBIKAMH PEIICHUS MPAKTUIECKUX 3a/1ad.
JoJKeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTb:

[TpuMeHATh NoJTyYeHHbIE 3HAHUS Ha IIPaKTHKE

2. Mecro gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hannaast qucrmruimHa (MOayib) BKodeHa B paszaen "B1.0.09 Nucturumasl (MOaym)" OCHOBHOH NMPOecCHOHANBHON
ob6pasosarenbHol nporpammsl 06.03.02 "TlouBoBenenue (ArporH(poOpMaTHKa 1 1U(PPOBbIE arpOTEXHOIOTHM)" U OTHOCUTCS K
obs3arenpHol yactu OITOIT BO.

OcBauBaercd Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKA3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX Ha
KOHTAKTHYIO Pa0oTy 00y4aluxcs ¢ npemnojasareieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh AUCIMIUIMHBI COCTaBIIsAET 5 3ayeTHhIX (bie) enuHuIl(bl) Ha 180 vaca(oB).

KonraktHast pabota - 122 yaca(oB), B ToM uucie Jiekimu - 60 daca(oB), npaktuyeckue 3aHsaTus - 60 yaca(os), 1abopatopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHON paboThI - 2 yaca(oB).

CamocrositenbHast padoTa - 49 yaca(oB).
KouTposns (3auér / 5x3aMeH) - 9 yaca(oB).

CI)opma MPOMEKYTOYHOI'O KOHTPOJIA OJUCHUIIIUHLBL: 3a4€T B 1 CEMECTPE; IK3aMEH BO 2 CEMECTPE.

4. Copep:xanne qUCHHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/ejaM) ¢ yKa3aHHeM OTBe/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB 1 BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW W CAMOCTOATEJbHON Pa60ThI 0 AV CHHUILINHE (MO/IYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazneust qucuunimbt / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
MOayJIst MECTP| Bcero | B3J. | yeckue | yecKue |TOpHbIE | TOpHbIe| Had
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
1. Tema 1. AHanmuTHYecKasi reOMeTpHsl Ha IIOCKOCTH. 1 6 0 7 0 0 0 12
7 Tema 2. [TonsiTre pyHKUIMH U nipenena (pyHKIUH. 1 6 0 7 0 0 0 10
3. |Tema 3. IIpousBoaHas pyHKIMN. 1 7 0 6 0 0 0 8
4. Tema 4. HeonpenesieHHBIHN 1 ONpe/ieIeHHbIN 1 7 0 6 0 0 0 7
HHTErpaj
5 TeMaUS . Onpenenme)}I/I u Matpuipl. Cucremsl 1 6 0 6 0 0 0 6
JIMHEWHBIX YpaBHEHHH.
6. |Tema 6. BekTopHast asireOpa. 2 6 0 6 0 0 0 2
7 Tema 7. AHanuTUueckas reoMeTpus B 2 6 0 6 0 0 0 1
MIPOCTPAHCTBE
g Tema 8. PyHKIINHM HECKOIBKUX TIEPEMEHHBIX. 2 6 0 5 0 0 0 1
£2 (YR Rac GO T o SRR B AW ) 2 5 0 5 0 0 0 1
em%ﬂ&ﬂzﬁ%wmmwmcm .2 5 0 6 0 0 0 1
UUPAl/lﬂal Had TITTUOGRUC T, Ob UbBHDICU TIYTTATYIA. I\ UPAl/lﬂal
’ A, ogHara. KpanpantgoPamuyc-gekTdp Togku Ha IIQCKOGTH.49
[oJisprbie KOOp,HI/IHaTbI. CBsI3b MEX/Y TIOJISIPHBIMHU U HHMO}/F JIbHBIME KoopauHaTamu. [IpgoOpasoBaie mpsM@yroabHOM

CUCTEMBI KOOPAWHAT. HapaHHeHbeIfI NEpEHOC. HOBOpOT CUCTEMBbI KOOPpAWHAT. Paccrosane MEXKAY ABYyMA TOYKAMH Ha
IINIOCKOCTH. HGHCHI/IG OTpE3Ka B JAHHOM OTHOLIICHUMU. HHOH.[&,I[L TpEyroJibHUKa. YPaBHCHI/IC JMHAA. MHOXecTBa. HpI/IMepLI
MHOXecTB. PaBeHCTBO ABYX MHOKCCTB. HYCTOC MHOKecTBO. [ToHsTHE IIOAMHOXECTBA. Onepaum/l HaJ MHOXXCCTBAMMU:

o0beIMHEHNE, NIepeceYeHre, pa3HOCTb. JIMHKS, Kak MHOXECTBO TOUYEK. Y paBHEHHE JIMHUM Ha IUIOCKOCTH. [locTpoeHne TMHIM
T0 ee ypaBHeHMIO. AJreOpandyeckue JTUHUM. JInHuy nepBoro nopsaka. Jlnaum Broporo nopsaka. I1psMas quHus. Y paBHeHHe
MPSIMOIA € YIJIOBBIM K03dpuiimertom. HayanbHbii 0Tpe3ok, yrioBoi koaddunuent. OOiiee ypaBHEHUE MTPSIMOH,
anredpanyecKkoe ypaBHEHUE TIEPBOTo MOPsIKA. YTOJ MeXIy IBYMs IIPSMBIMU. Y CIIOBHE NapaJUIeIbHOCTH NPSIMBIX. Y CIIOBUE
NIePIICHANKYJIIPHOCTH MPSIMBIX. Y paBHEHHUE MPSAMOH, IIPOXOSIIEH Yepe3 TOUKY B JAHHOM HAIIPaBJICHUH. Y paBHEHUE NPSIMOi,
MIPOXOJsLIEH Yepe3 B¢ JaHHBIe TOYKH. Y paBHEHHE MPSMOi B OTpe3Kax Ha ocsix. Touka nepeceyeHus ABYX MpPsMBbIX.
HopmaibeHoe ypaBHeHHe npsiMoid. PaccrostHue oT ToukM 1o npssMoid. JInauu Broporo nopsinka. OCHOBHBIE TIOHATHSI.
OkpyxHocTh. HopMasibHOE ypaBHEHUE OKpyKHOCTHU. LleHTpasibHble KprBBle BTOPOro nopsiaka. dimrc. Kanonnueckoe
ypaBHeHue siumnca. Pokyc 1 ocu wmrica. kcueHTprcuteT. ['unepbona. Kanonnyeckoe ypaBHeHHe runepOoisl. Pokyc u
OCH runepoosIbl. ACUMITOTH runepoosibl. HelleHTpasibHble KpuBble BTOporo nopsigka. [lapadona. ®okyc u qupekTpuca

Tema 2. IlonsaTue ¢pynkium u npeaea (pyHkium.

®ynkims. IToctosHHBIE M TTepeMeHHbIe BeMurHbL. [ToHsTHE (DyHKIMK. APryMeHT WM He3aBUCUMast

nepemenHasi. PyHKIMs WM 3aBUCcHUMast iepeMeHHas. O6nactb onpenesnenus pynkuun. MaTepsai, orpesok. ['pacduk
dynkumn. [Ipocreiimme pyHKIMOHATBHBIE 3aBUCUMOCTH: TIpsiMasi (PYHKLMOHAIbHAST 3aBUCUMOCTh, OOpaTHasI
(pyHKIIMOHATBHAS 3aBUCUMOCTb, JIMHEIHAs 3aBUCUMOCTb, KBaIpaTHUHAS 3aBUCUMOCTb, CHHYCOWAAIbHAS 3aBUCUMOCTb.
Crioco0OpI 3aaHus (DYHKIUU: aHATIMTUYECKIHA, TaOMIIHbIA, rpacduyeckuii. [Tonstue HesiBHOM (pyHKIMn. [ToHsTHE
obparHoii pyHkmu. Knaccudpukanums ¢pyHkmu onHoit nepemenHoil. Lenas paumoHanbHast pyHkums. [JpobHas
patmoHasibHas pyHKUMsA. MppaunonanbHas pyHkius. TpaHcueHIeHTHAs (PyHKIIMS.

IIpenen ¢pynkimm. [defictBuTenbHble yrcia. YuciaoBas ock. Moy yrcia. CBOMCTBA MOIYIS YHCIIa.

Ionstre okpectHocTH Touky. [Ipenen gpynkumu B Touke. OMHOCTOPOHHME ITpesiesibl. YncIoBast HOCae0BaTeIbHOCTb.
[penen uncnoBoii nocienoBareabHOCTH. beckoneuHo mManbie pyHku. Beckoneuno Goubiime GpyHkuuu. OCHOBHbIE
TeopeMbl O OecKkOHeuHO Matbix. OCHOBHBIE TeopeMsbl o nipeesax. Cymma mpesenos. [Iponssenenue npenenos. [Ipenen
OTHOIIIeHHS sin x/X mpu x->0. Yucno e. [TorATHE 0 HATYpaNbHBIX JIOraprudmax.
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Tema 3. IlpousBoanas pyHKOuH.

HenpepoiBHOCTS (hyHKLMK. [ToHATHE ipUpaleHyst HepeMeHHOH BeanuuHsl. [Ipupamenne pynkimu. HernpepbsBHOCTD (hyHKIUN
B Touke. HerpepbIBHOCTD (DYHKLIMM Ha JAHHOM MHOXecTBe. HenpepbIBHOCTh OCHOBHBIX 3JIeMEHTapHBIX (pyHKIMI. OCHOBHBIE
TeopeMbl O HenpepbIBHBIX (pyHKIMAX. CymMMa, Tpou3BelieHre, AeJieHHe HellpepbIBHBIX (hyHKLMIA. Touka pa3peiBa.
Kiaccngukamms touek paspeiBa. [IponsBonHas ¢pyHKIun. 3a1ava 0 KacaTeJpHON. 3a1a4a 0 CKOPOCTH ABMKEHHS TOUKH.
Oofuiiee omnpeielieHre TPOU3BOAHON. ['eoMeTprueckoe 3HaueHHe MPOM3BOAHON. Pu3ryeckoe 3HaYeHHe TPOU3BOTHOM.
OCHOBHBIE TEOPEMBI O TIPOU3BOAHBIX. [IPOM3BOJHEIE OT HEKOTOPHIX MPOCTEHINX (pyHKIHH. [Ipon3BoaHas CTEIEHHON
(pyaxmu. [TponsBognas ot sin X u cos X. OcHoBHBIE MTpaBmia auddepeHnrpoBanus QyHKui. [Iporn3BoaHAS CYMMBL,
npousBesieHus1, npodu. [pousBoanas cinoxHoi gpyHkimu. [Tponssoanas cioxuow ¢yHkimu. [IpousBoaHas oOpaTHOR
(pyaxmu. [IponsBogHas HessBHOM (pyHKUMH. [Ipon3BoaHas sorapudpmmdeckoi ¢pyHkuun. [IponsBoaHas mokazaTeapHON
yskuu. [pousBoaHble 0OpATHBIX TPUrOHOMETpHUYecKuX (hyHKIMEA. Tabauia NpOU3BOAHBIX IEMEHTAPHbBIX (DYHKIIU.
INonsTHe 0 MPOM3BOOHBIX BBICIINX HOPsAKOB. [IpuMeHeHne nponsBoaHoil. Bo3pactanue u yObiBaHMe (PYHKIMU OJHOM
nepemenHou. [Tonstue o npapuie Jlomuransa. Popmyna Teinopa st MHorowieHa. Popmyna Ternopa s (PyHKIHH.
HccnenoBanue (pyHKIIMIA C MOMOIIBIO TPOU3BOAHBIX. Bo3pacTtaHue u yObiBaHue (DYHKIMA. DKCTpeMyM (PYHKIIUM OTHON
nepeMeHHOM. JlocTaTouHble YCIOBUS SKCTpeMyMa (PyHKIMH. MakcuMyM 1 MUHUMYM (DYHKLMEA. BBITyKIIOCTh M BOTHYTOCTB
rpaduka pynkimii. Touka nepernda. [JocTaTouHble yCIOBUS BBITYKJIOCTh M BOTHYTOCTH Tpaduka (hyHKIMA. ACUMITTOTBI
(pyaxmmit. [Toctpoenne rpapuKoB (PYHKIHH.

Tema 4. HeonpeejieHHBII H onIpeieJIeHHbI HHTErpaJ

Heomnpenenennsiii u onpenenennsiii uaterpan duddepennuan. [lorstue o muddepenimane pyakmmu. Cessp auddepeHnmana
(yaxmu ¢ npousBoaHou. ['eomerpudeckuii cmbich quddpepenimana. Pusmdeckoe 3HaueHne quddepenimana.
[MpubnmxenHoe BeruncieHue npupaiienus ¢pyHkimu. CeorictBa auddepenimana. Tabmuna auddepeHnmanoB GyHKIUI.
Huddepenumans BecIMX nopsakoB. Heornpenenennsiii narerpait. [leppoodpasnas ¢gpyHkims. [IoHATHE HEopeaeaIeHHOTo
uHTerpana. OCHOBHbIE CBOMCTBA HEONpeeIeHHOro nHTerpaia. Tabnima OCHOBHBIX HEONpeAeIeHHBIX HHTerpanoB. OCHOBHBIE
METO/IBl MHTET pUpOBaHusl. MeTox pa3noxeHus. MeToJl IOACTaHOBKU. MeTo MHTerpipoBaHHus 10 YacTsaM. VIHTerpupoBanue
palMoHaNBHBIX JIpodeit. VIHTerpupoBanue TpuroHoMeTprueckux ¢pyHkimi. OnpeneneHHbiid nHTerpai. [lonsrue 06
oIpe/ie/ieHHOM uHTerpasie. Bepxuuii u HrkHuid nipesesbl. Popmyna HelotoHa-Jleitonuna. ['eoMmeTpruieckuii CMbICI
onpenereHHoOro uHTerpajita. OCHOBHbBIE CBOICTBA OIpeeIeHHOro MHTerpajia. MeTobl BRIYMCIICHHUS ONpe/ie/IeHHOrO HHTerpaa.
OrnpesieNIeHHBIA MHTErpaj Kak Mpees MHTErpajibHOi CyMMBI. MeTob! TpUOJIMKEHHOTO BEIYMCIICHHUS OITpeeIeHHBIX
uHTerpanos. [ToHsTHE 0 NPUOIMKEHHOM BHIYUCIICHUH OTPEIEICHHBIX HHTerpaioB. PopMyiia MpsMOyroibHUKoB. Popmyina
tpaneuuid. Popmyna Cumricona. [IpriioxkeHns onpeesIeHHOro UHTerpaia. Berarcenue romany. BeranuciaeHye aMHbL JyTH.
Brluncnenre oobeMa Tesa BpaleHusl.

Tema 5. Onpeneantenn n maTpunbl. CucTeMbl JHHEHHBIX YPaBHEHHI.

Onpenenuteny 1 MatpuLbl Onpenenurend. OcHoBHbIe oHATHS. CBOWCTBA onpefenuTeseil. MuHOp, aredpandeckoe
JornoHeHre. CriocoObl BIUKCIIeHHs onpeaenureneil. Marpunsl. OcHOBHbIe MOHSATHS. KBagpaTHast, IuaroHanbpHasi, eqMHAYHAS
Marpuipl. Onepaniy Hag MaTPULIAMHM: CIOKEHUE, yMHOKEHHE Ha YMCII0. DIeMeHTapHbIe TPeo0pa30oBaHMsl MATPHII.
ITpouseenenue Matpuil. HepbipoxkaenHas matpuna. O6paTHast MaTpria. PaHr MaTpuiipl. XapakTepucTHYECKOe YpaBHEHHE.
CoOCTBEHHOE YHCIIO M COOCTBEHHBIN BeKTOp. CHCTEMBI JIMHEHHBIX YpaBHeHUH. OJHOPOJHAS CHCTeMa JIMHEHHBIX YpaBHEHUH.
Merton Kpamepa permenust crcteMsl JIMHEHHBIX ypaBHeHwA. MeTon ["aycca

Tema 6. BekTopHas anreopa.

BekropHast anre6pa. Ckaisipbl ¥ BeKTOpbl. Oniepaliiyl HaJl BEKTOpaMU: CyMMa U Pa3HOCTb BEKTOPOB, YMHOKEHHE BEKTOpA Ha
ckassap. [Ipoekuus BekTopa Ha ocb. MoayJb BekTopa. Hampasisiomue KocuHychl. Pasnoxenne BeKTopa 1Mo eJUHIYHBIM OpTaM.
CkassipHOE IPOM3BEICHNE BEKTOPOB 1 €T0 CBOMCTBA. IIpHIIoKeHNs CKaIsIpHOTO TPOU3BEAEHNST BEKTOPOB. BekTopHOE
MIPOM3BE/ICHNE BEKTOPOB U €ro cBoHcTBa. [IpmiioxkeHns BEeKTOPHOro Mpou3BeAeHNsT BeKTOpoB. CMeIaHHOe MTPON3Be/ieHne
BEKTOPOB.

Tema 7. AHaJnTHYECKAs TeOMETPHsI B IPOCTPAHCTBE

[IpsiMoyrosibHBIE KOOPAMHATHI B TPOCTPAHCTBE. AHAIUTHYECKAs TEOMETPHS B IIPOCTPAHCTBE Y paBHEHME TOBEPXHOCTH U JIMHUN
B IIPOCTPAHCTBE. Y paBHEHHE IJIOCKOCTH. YTOJI MEX/Yy TIOCKOCTSIMU. Y CJIOBUE NAPAJUIETbHOCTH U MIEPIEHINKYISPHOCTH.
YpaBHeHMe NPSIMOM JIMHUK B TTpocTpaHcTBe. KaHOHMYecKoe ypaBHEHHE NIPSIMOI. Y paBHEHHUE Chephl.

Tema 8. PyHKIINHU HECKOJbLKUX MepPeMeHHbIX.

DyHKIMN HECKOJIBKUX NIepeMeHHbIX. YacTHble Tpon3BOAHbIE MeTo I HaMeHbIINX KBaapaToB PYHKINKM HECKOJIBKUX
riepeMeHHBIX. YacTHbIe Tpon3BoHble. [TIoHsATHE (DYHKIMN OT HECKOJIbKUX TepeMeHHBIX. JIMHIM 1 TOBEPXHOCTh YPOBHSI.
HenpepsiBHOCTB (pyHKIIMM 1BYX epeMeHHbIX. YacTHble mponsBoaHbie. [IponsBognas no HanpasieHuo. ['paguent. YactHobie
TIPOU3BO/JHBIE BBICHINX MOPSAKOB. DKCTpeMyM (GYHKIMH. MaKCUMyM U MUHAMYM (DYHKIIMM HECKOJIBKUX ITePEMEHHBIX.
Heo6xonumblii mpu3HaK skcTpeMyMa. MeTo HanMeHbINX KBaapatoB [Toctpoerne sMmupiaecknx hopMyJ MO METOLY
HaMMEHBIINX KBaJpaTOB.

Tema 9. HucoBble U cTelleHHbIE PSIbI.

[NonsTHE O YKMCTOBHIX psigax. YncioBke U cTeneHHble psabl. CXOIMMOCTh YHCIIOBOTO psna. Heo6xoqumoe u qoctaToqHOoe
ycioBre cxoguMocTh. [Ipu3Hak cpaBHeHus psnoB. [Ipus3Hak Jamambepa. 3Hakouepeayomuecs psiabl. [Ipir3Hak cXxoquMcocTr
Jleiioauma. CrereHHbIe psiapl. CXOIUMOCTB CTETIeHHBIX psiioB. Paanyc cxommmoctu. Psimet Makiopena u Teftnopa.

Tema 10. IudpepennmanbHbie ypaBHEeHHS
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Huddepenumansusle ypasHeHus Juddepennmanbaele ypaBHeHus. 3agada Komu. YpaBHeHus ¢ pasaensomumucs
nepeMeHHbIMU. Cuctembl AU depeHIranbHbIX ypaBHeHUA. JIMHeliHble CUCTEeMBI ¢ TOCTOSIHHBIMU K03(h(pULIUEHTaMU.
OpHopoaHble U IMHelHbIe AU depeHInalIbHbIe YPaBHEHU IIepBOro nopsAaka. ¥ pasHenue bepHyiu. HTerpupyemble TUITHI
JugdepeHIaIbHBIX YpaBHEHUI BToporo nopsaaka. Ciydau noHmxkeHus nopsaka. Hrerpuposanue qugdepeHIaabHbIX
YPaBHEHUII C MOMOIIBIO CTENIEHHBIX PAIOB. JIMHelHble 0 qHOPOHbIE AU (hepeHIInaIbHbIE YPaBHEHUSA BTOPOrO MOPSIKA C
MOCTOSAHHBIMU K03(ppurrienTamu. JIuHeiiHsle HeogHOPOoAHBIE THhepeHIInaIbHbIE ypaBHEHHS BTOPOTO MOPSIKA C
MOCTOSAHHBIMU K03(ppuirieHTaMu. JIMHeiHble CUCTEMBI C TOCTOAHHBIMU KO3(pULiieHTaMu

5. IlepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJaIOMMXCs MO
JUCHUIUINHE (MO/LYJII0)

CamocrosiTesnbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuacTtust. CamocrosiTenpHast paboTa MojipasaensieTcss Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 00yYaloMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBANBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSTEIbHOM paboThl 00YYaIOIIMEcs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aH1sI, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAHWI U OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUINHE.

OpraHu3aiysi CaMOCTOSITETIHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYpPCaMHU, BKIIOYASL:

INopsanok opraHU3anyK U OCYIIECTBIEHUA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTe/IbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPA/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmm Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI paOOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHII "

VYcraB (eepanbHOrO rocyIapcTBEHHOI0 aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKIiA)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopsjka (eepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKIEHHs BBICLIIETO
npodeccuonanbHoOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepcUTeT"

JlokanbHele HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa
O6pazoBaTesbHbIN pecype 1o MaTeMaTHIecKUM MakeTam - http://exponenta.ru
DepnepanbHBI pecypc TeCTUpOBaHUs Mo MaTemMaTtuke - https://fepo.i-exam.ru/
DJIeKTPOHHbIE KHUTH U JKyPHAJBI 110 MaTteMaTuke - http://www.math.ru/lib/

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUILIUHE (MOIYJII0)

q)OH,H OLICHOYHBIX CPEACTB I10 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HHf7I 1 HaBBIKOB. CDOH)] OLICHOYHBIX CPEACTB BKIIOYACT OLECHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘-IHOfI aTTeCTalluu.

B ¢onIe 011eHOYHBIX CPENICTB COAEPKUTCS ceayomas HHPOpMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 0O0yUJeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAaHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU O JUCHUILIMHE (MOIYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OLIEHIUBAHUS IS KaKIOTO OLICHOYHOT'O CPEACTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOI'O CPE/ICTBA;

- cofiepXkKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3TMIHBIX THIIOB.

POoHJI OLIEHOUHBIX CpE€ACTB IO AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpaMmme JUCHUITIAHDBI (MO)lyJ'IIO).

7. IlepeyeHnb aUTEPATYPHL, HEOOXOAUMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHMe QUCLUIUTMHBI (MOYJIs1) TIPeToaracT u3ydeHrue OCHOBHOM 1 JONOTHUTEIBHON y4eOHOM tnTepaTypsl. JIuteparypa
MOXeT OBITh JOCTYITHA 0OYYalOIIMMCS B OTHOM M3 ABYX BapUaHTOB (JTMOO B 000MX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,ZlaTCHHMI/I;

- B evatHoM Buzie - B Hayunoit 6u6imoteke M. H.M. Jlo6aueBckoro. O0yvaromuecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe TI0 YATATEIbCKUM OMJIeTaM B COOTBETCTBHH C MPABHJIAMH IOJIb30BaHus HaydHoi OMOIMOTEKON.
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

Koncynsrant Ilmoc - http://www.consultant.ru/cons/cgi/online.cgi?req=home&utm_csource=online&utm_cmedium=button
HanmonanbHast 5eKTpoHHast 6ubnuorteka - https://rusneb.ru/
Pecypc 1o MaTMaTHUeCKUM MakeTaM - Www.exponenta.ru

pecypc, HOCBSIIIEHHBIN CUCTEMe KOMITbIOTepHO# anreOpsl Maxima. Ha cafite MOXHO ckadyaTh Mporpammy, HauTu
JOKYMEHTAIINIO, TIOCMOTPETh OTBETHI Ha 9acTo 3agaBaeMbl Borpocsl (FAQ) u fp. - maxima.sourceforge.net/ru/

Pecypc nno nakery Mathemaica - www.wolfram.com

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUILIAHBI (MOTyJIsT)

Bujg paéor MeToanueckue peKOMeHaliu

JIEKLIUK Pexomenpanuu:

Iepen ouepeqHOM JIeKIMel HEOOXOAMMO POCMOTPETh MO KOHCMEKTY MaTepHa npeapiayuieit sekuuu. [Tpu
3aTPYyAHEHUAX B BOCHPUATUM MaTepHaa Halo OOPaTUThCS K OCHOBHBIM JIMTEPATYPHBIM UCTOYHUKaM. Eciu
pa3oOpatbcs

B MaTepuaie OMsATh He YAAIOCh, OOPATUTHCS K JIEKTOPY MO TPadUKy ero KOHCY/IbTAlMi WM Ha MPAK THYECKUX
3aHATUSAX;

- XOTs ObI GETJIO O3HAKOMMTBCS C COJIEPKAHUEM OUEPEIHOM JIEKI|U 10 OCHOBHBIM HUCTOYHUKAM JIATEPATYPHI B
COOTBETCTBHMH ¢ paGoYel MPOrpaMMOi JUCIUATUIMHBL.

npaktudyeckue | Pekomenpanuu:
3aHATUAS - Ha 3aHSITUsI HOCUTh PEKOMEH/IOBAHHYIO JIEKTOPOM JIUTEPATypy:
- 00513aTe/IbHO UMETh COOCTBEHHBIN KaJIbKYJISTOD;
- 10 OYEePETHOTO MPAKTUYECKOTO 3AHSATHS [0 KOHCIIEKTY (WM JIUTeparype) NpopadoTaTh TEOPETUIECKUI
Marepual,
COOTBETCTBYIOILMI TEMbI 3aHSITHUS;
- B HavaJIe 3aHSATHI 3a[1aTh PEMOJABATENI0 BOIIPOCH [0 MAaTepUally, BBI3BABILIEMY 3aTPyJHEHUsI B €r0 MOHUMAHUK
u
OCBOGHHUU NPH PEIICHUH 33/1a4, 3aJaHHBIX JIJIsl CAMOCTOSITEIbHOIO PElICHHUSI;
- IMETh TIpH ceOe KOHCTIEKT JICKITHIA;
- peliieHue 3a]a41 BCEr/la HAUMHATD C BHIPAXKEHMUSI, MO3BOJISIIONIErO MOTYYUTh KOHEUHBIN pe3yJIbTar, a 3aTeM
HaXxOIUTh
HEoOXOJMMble KOMIIOHEHTBI [J151 €r0 MOJTyYeHHUS;
- Ha 3aHSITUU JOBOJUTH KAXK/IYIO 33/1a4y 10 OKOHUYATEIHHOIO PEIIeHHsI, B ClIyYae 3aTpyAHeHHI 0OpaIaThCst K

[PENoJaBaTeNio.
camoctosi- | Pexomennanmu:
TeJIbHas padoTa | - BHIIOJIHSTH BCe TUIAHOBbIC 3a/1aHMS, BbIJaBAEMbIE MPEMOIABATENEM [Tl CAMOCTOSITEIbHOTO BBITIOJHEHHS], 1
pas3ouparb

Ha MPaKTUYECKUX 3aHATUSIX ¥ KOHCYJIbTAIUSIX HEsSCHBIE BOTIPOCHI;

- BBIIOJIHATH U CAaBaTh B CPOK KOHTPOJIbHBIE PaOOTHI;

- IOATOTOBKY K TECTHPOBAHMIO JIyYIlle BCEr0 POBOJMTD, HCIIOJb3Ys JEMOHCTPAIIMOHHBIN BAPUAHT TECTUPOBAHUS,
KOHCITEKT JIEKLIMI ¥ PEKOMEHJOBAaHHYIO JIEKTOPOM JIUTEPATYPY;

- IOATOTOBKY K 9K3aMEHY HEOOXOIMMO MPOBOJUTD 110 9K3aMEHAIIMOHHBIM TEOPETUUECKIM BOIIPOCaM;

- TIPY MOATOTOBKE K 9K3aMEHY MapaulesIbHO TpopabaThiBaeTe COOTBETCTBYIONIHME TEOPETUUYECKHE U TIPAKTUYECKHE
pasnesibl Kypca, BCe HesiCHble MOMEHTHI
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT INoaroroBka K 3a4eTy CIOCOOCTBYET 3aKPEIUIEHUIO, YIIIyOJIeHHIO 1 0000LIEHUI0 3HAHUH, II0JIy4aeMbIX, B IIpoLiecce
00yueHusl, a TaKkKe MPUMEHEHHIO UX K PeleHHIo PaKTHIecKrX 3a1a4d. ['oToBsch k 3auery. Ha 3auere cryneHT
JEeMOHCTPUPYET TO, YTO OH IIPUOOpEII B IIpoLiecce 00yUeHUsI.

He cnenyer nymats, uTo 3-4 AHA AOCTaTOYHO JUIS YCHENIHON NOATOTOBKU. B 311 3-4 OHA HYXHO
CHCTEMaTU3UPOBATh YK€ UMEIOIIHEeCs 3HAHUS.

TpeboBaHus K OpraHU3alyY MOJTOTOBKH K 324€Ty Te e, UTO M IPH 3aHATUSIX B TEUEHUE CEMeCTpa, HO
coOJII0IaThCSl OHU JAOJIKHBI O0J1ee cTporo. Bo-nepBbix, oueHb BaxkHO coOmofeHue pexuma JHs. ONTUMalIbHOe
BpeMsI 3aHSITHIA, 0COOEHHO 10 MaTeMaTHKe - YTPEHHUE U JJHEBHBIE Yachl. BO-BTOPBIX, HAJIMYKE XOPOIINX
COOCTBEHHBIX KOHCIIEKTOB JIeKIUH. Jlaxe B TOM cilydae, eciu Oblla HPOIyIIeHa Kakasg-Iu0o JIeKLus, He0OX0AUMO
BO BpeMsI e BOCCTaHOBHTH (Tiepenucath ee Ha Kadenpe), 06ayMarh, CHATh BO3HUKIIME BOITPOCHI /ISl TOTO, YTOOBI
3aMOMHMHAHUE MaTeprana ObJI0 OCO3HAHHBIM. B-TpeThuX, Npy MOATrOTOBKE y CTY/IEHTA AOJDKEH OBITh XOPOIINH
YYEOHUK WJIM KOHCIIEKT JINTEPATyphl, IPOUYMUTAHHOH I10 YKA3aHUIO MPENo/iaBaTesis B TeUeHHe CeEMecTpa.

Bnauvare ciemyeT npocMOTpeTh BeCh MaTepHall IO CAaBAEMON IUCLIUILIMHE, OTMETUTH ISl ceOst TPyAHbIE
Bormpockl. O0sA3aTeNIbHO B HUX pa3o0pathes. B 3akimodeHue elie pa3 1e1ecoo0pa3Ho OBTOPUTh OCHOBHBIE
TMOJIOXKEHU S, UCTIOJb3Y sl IIPU STOM JIUCTHI OMIOPHBIX CUTHAJIOB.

Cucremarnyeckas IOArOTOBKA K 3aHATHUAM B TEUEHUE CEMeCTpa MO3BOJMUT UCIOIb30BATh BPEMS CECCUU IS
CHCTeMaTU3aLUK 3HAaHUM.

9K3aMeH IMoArotoBka K 3K3aMeHy CIOCOOCTBYET 3aKpEIIEHHIO, YIIIYOJIeHHIO U 0000IIEHUIO 3HAHU, MOTyYaeMbIX, B
rpotiecce 0Oy4YeHUsI, a TAKKe MPUMEHEHHIO UX K PEeLIeHHIO IPAKTUYECKKX 3a/1a4. [ 0TOBSICh K 9K3aMeHY, CTYJeHT
JIMKBU/IUPYET UMEIOIINECs POOesibl B 3HAHUSIX, YIITyOJIsSeT, CACTEMATU3UPYET U YIOPsIOUMBAaeT cBou 3HaHus. Ha
9K3aMeHe CTYJEHT JIEMOHCTPUPYET TO, YTO OH MPUOOPEN B mporiecce 00yYeHHsI.

He cnenyer mymats, 9to 3-4 IHS ZOCTATOYHO JUIS YCIEITHOM MOATOTOBKM K 9K3aMeHaM. B stu 3-4 mHs HyXHO
CHCTEMATH3UPOBATH YKe UMelolrecs 3HaHus1. Ha KOHCyIbTalmy nepes; 9Kk3aMeHOM CTYJEHTOB MO3HAKOMSIT C
OCHOBHBIMU TPeOOBAHUSMU, OTBETAT HA BO3HUKIIINE Yy HUX BOMPOCHL [103TOMY HOCeIleHrne KOHCYIbTalui
00513aTeIbHO.

TpeGoBaHuUsI K OPraHU3aIMHU MOJrOTOBKH K 9K3aMEHaM Te JKe, UTO U MPU 3aHSITUSIX B TEUYEHHE CEMeCTpa, HO
coOI0IaThCS1 OHU JIOJKHBI OoJiee cTporo. Bo-nepBbix, 0ueHb BaKHO COOJIOICHUE PeXMa JHSI; COH He MeHee 8
YacoB B CYTKH, 3aHATH 3aKaHUYMBAIOTCS HE TIO3Hee, yeM 3a 2-3 yaca 1o cHa. OnTuMasibHOE BpeMsi 3aHSTHH,
0COOEHHO 0 MAaTEMAaTHKe - yTPEeHHKE U JIHeBHbIE Yachl. B mepepbiBax Mex/y 3aHATHSIMU PEKOMEH/IYIOTCS
MIPOTYJIKK Ha CBEKEM BO3/lyXe, HEyTOMUTEbHbIE 3aHSTUSI CIOPTOM. BO-BTOPBIX, HAJIMUYKE XOPOIIMX COOCTBEHHbIX
KOHCIEKTOB JiekIui. [lake B TOM ciy4ae, ecii ObUia MpoITyIlieHa Kakasi-noo JIeKIHsl, HeOOXOIMMO BO BpeMsi ee
BOCCTaHOBHUTb (Tiepenucath ee Ha Kadepe), 001yMarh, CHATh BOHHUKIIKE BOMPOCH /ISl TOTO, YTOOBI
3aMOMHMHAHUE MaTepraa ObI0 OCO3HAHHBIM. B-TpeThuX, MpU MOArOTOBKE K 9K3aMEeHaM Y CTYJICHTA I0JKEH ObiTh
XOPOIINI y4eOHUK WM KOHCIEKT JINTEPaTypPhl, IPOUYMTAHHON MO YKA3aHUIO MTPErojaBaTesisi B TeYeHHEe CeMEeCTpa.
BHauvasie cieiyeT npocMOTPETh BECh MaTEpHA MO CAABAEMON IUCHIUIUIMHE, OTMETUTH U5 cesl TPyAHbIE
Borpockl. O0si3aTeNIbHO B HUX pa300paThes. B 3akioueHue eie pa3 1eaecoo0pa3sHo NOBTOPUTH OCHOBHBIE
TIOJIOKEHHSI, UCTIONB3YsI TIPX STOM JICThI OMIOPHBIX CUTHAJIOB.

CucreMaTrueckast MOArOTOBKA K 3aHSITUSM B TEUEHUE CEMECTpPa MO3BOJIUT UCIIOb30BATh BPEMS
3K3aMEHAIMOHHON CECCUU U CUCTEMATU3ALNH 3HAHUIA.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOTo odecnedeHnst 1 HH(OPMANMOHHBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momy0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(MOPMALIMOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxenuu 3 k paboueil mporpaMmme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne o6pa3OBaTeanoro mpomnecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

INomeleHust AJ1s1 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CTIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

SAEKTPOHHBH
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Kommnblotep 1 npuHTEp )1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynsTUMeaniHAS ayAUTOPHSL.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYal0NUXCs HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa3OBaTCHBHOM IIPpOIECCE MPUMEHAIOTCA CIIEAYIOIUE METOABI 1 TEXHOJIOTUH, 06nerqa10mne
BOCIIPpUATHE I/IHCbOpMaHI/II/I O6y‘IaIOHII/IMI/IC5{ HUHBaJIMJAMH U1 JIMOAMHA C OTPaHUYECHHBIMH BO3MOKHOCTAMU 310POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIs €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(opmbl, yIOOHBIE 1711 Pa3IMYHBIX M10JIb30BATENIEH;

- CO3JaHUE€ KOHTCHTA, KOTOp];Iﬁ MOJKHO IIPEACTABUTD B PA3JIMYHBbIX BUAX 0e3 NOTCPHU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U I/I306pa)K€HPII>JI 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIABUATYPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY k€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUTMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YKCIIe BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH [UIs Niepeaauyn MH(GOpMaluy, OpraHu3aliy Pa3iniHbIX (popm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEIECHUsI TPEHUHIOB,
OpraHu3alvK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL OpraHnu3altun (bOpM TEKYyHWIEro u NpoMeKyTO4YHOI'O
KOHTPOJIA;

- YBeJIMUYCHHUE MPOAOJIKUTEIBHOCTY CIaul 00yJaIONMMCsT MHBAIUIOM WM JIAIIOM C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbSI
(popm mpoMekyTOYHOH aTTecTaly MO OTHOIIEHHIO K YCTAHOBJIEHHOW MPOJIOJKUTENLHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B IMUCbMEHHOMN (I)OpMC, - He Oostee uem Ha 90 MHMHYT;

- TIPOZIOJIKUTENIBHOCTH MOAIrOTOBKY 00YYAIOLIerocs K OTBETY Ha 3a4€Te MM 9K3aMeHe, IPOBOJMMOM B YCTHOI (hopMe, - He
6osee yeM Ha 20 MUHYT;

- IPOJIOJKUTENIPHOCTH BBICTYILICHUS 00YYaloNIerocst py 3aliuTe KypcoBor paGoThl - He OoJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanusMu PI'OC BO u yyeOHbIM 1u1aHOM 110 Harpasienuio 06.03.02
"TlouBoBeieHHe" ¥ MPOMUITIO MOArOTOBKY "ArponHpopMaTiKa 1 1 poBble arpoTeXHOJOTUH .
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ITpoduns noxroroBku: ArporHgopMaTuKa ¥ nuppoBbIe ArPOTEXHONIOIUU

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Tyran6aeB, A. A. OcHOBBI BbICIIel MaTeMaTHKH : yueOHUK / A. A. Tyran6aes. - Cankt-IlerepOypr : Jlanp, 2022. - 496 c. -
ISBN 978-5-8114-1189-4. - Tekcr : anekTpoHHsIi // JIaHb : a5ekTpoHHO-OMOMHMoTeYHast cuctema. - URL:
https://e.lanbook.com/book/210698 (nata obpamenus: 20.02.2023). - Pexxum jocTymna: Uist aBTOpU3. TOJIb30BATEIIEH.

2. Jlypwe, U. T'. Boicias matemaruka. [Ipaktukym : yueoHoe nocodue / U. I'. JIypwe, T. I1. ®yHTHKOBa. - MOCcKkBa : By3oBckuii
yuebnuk : UHOPA-M, 2023. - 160 c. - ISBN 978-5-9558-0281-7. - Tekcr : anekTponHsIi. - URL:
https://znanium.com/catalog/product/1988445 (nara odpamenus: 20.02.2023). - PexuM jocTyna: o MoArvcKe.

3. HukonenkoBa, T.B. OcHoBHble nTpaBuiIa 1 (hopMysisl MaTeMaTUKU: yuyeonoe nmocodue / T.B. Hukonenkosa, I11.X. 3apunos,
3.B. Cksopuos, B.®. Illapadyraunos. - Kazans: U3garensctBo Kazanckoro genepanpsHoro yausepeurera, 2015. - 66 c. -
Tekcr: anexTpoHHsIid. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/149838/F_VM_KMES_InEP.pdf?sequence=1&isAllowed=y (gara
obpamenusi: 20.02.2023). - Pesxum focTyna: OTKPBITHIH.

lonosHATE ILHAS JUTEpPATYpa:

1. Unbun, B. A. Jluneiinas anre6pa : yueOuuk / B. A. Wibun, 3. I'. To3Hsk. - 6-e u3g., crep. - Mocksa : DUSMATJIINUT, 2020.
- 280 c. - ISBN 978-5-9221-0481-4. - Tekcr : anekTpoHHbIi // JIaHb : 371eKTpoHHO-0MOMOTeHast cucteMa. - URL:
https://e.lanbook.com/book/185610 (nata obpamenus: 20.02.2023). - Pexxum jocTymna: Uist aBTOpH3. TOJIb30BATEIICH.

2.Harancon, 1. I1. Kpatkwuii kypc Bbiciei MaTeMaTuky : yueoHoe nocooue / U. I1. Haraucow. - 10-e u3z., crep. -
Cankr-IlerepOypr : Jlanp, 2022. - 736 c. - ISBN 978-5-8114-0123-9. - Tekcr : anekTpoHHbi // JlaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/210320 (nata obpammenus:: 20.02.2023). - Pexum
JOCTyIa: 1J1s1 aBTOPU3. NOJIb30BaTEIEH.

3. Ilerpymiko, 1. M. CO0pHUK 33724 U THIIOBBIX PACYETOB IO BHICIIEH MaTeMaTuke : yueOHoe rocodue / Y. M. Tlerpyiiko, A.
U. Bapanenkos, E. I1. Boromorosa. - Cankt-IlerepOypr : Jlanp, 2022. - 240 c. - ISBN 978-5-8114-0930-3. - Teker :

3K TPOHHBIH // JIaHb : 31eKTpoHHO-OubmoTevHas cucrema. - URL: https://e.lanbook.com/book/210344 (nata oGpaiteHusi:
20.02.2023). - Pexxnm mocTtyna: sl aBTOPH3. TIOJT30BaTENIEH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noaroroBku:_06.03.02 - [oyBoBeneHne
ITpoduns noxroroBku: ArporHgopMaTuKa ¥ nuppoBbIe ArPOTEXHONIOIUU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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