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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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IIporpamMmy aucHMIUTHHEL pa3padoTai(a)(u): accucteHt, 0.c. ['a3u3oa C.E. (kadenpa MoaemMpoBaHus SKOJIOTHUYESCKUX CHCTEM,
otaeneHue sxosorun), SVEGazizova@kpfu.ru ; 3aBenyronmii kadeapoi, 1.H. (mpodeccop) 3apurnos H1.X. (kadenpa
MO/IEJIMPOBAHUS SKOJIOTUYECKUX CUCTEM, OTJelieHre 9Koioruu), Shamil.Zaripov@kpfu.ru ; nouenr, k.H. Hukonenkosa T.B.
(kadenpa MoIEMPOBAHUSI IKOJIOTMUECKUX CUCTEM, OTaesieHre sKkosorumn), 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
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-1 CriocoOeH U3y4aTh, aHaIM3UPOBATh, UCTIOJIBL30BATh OUOJIOTHYECKHe OOBEKTHI U MPOLIECCHI,

(OCHOBBIBAsICh Ha 3aKOHAaX Y 3aKOHOMEPHOCTAX MAaTEMAaTUYECKUX, (1)1/13I/I‘ICCKI/IX, XUMUYECKUX U
OHOJIOrTYECKUX HayK U UX B3aUMOCBSA3AX

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

3HATh OCHOBHBIC TIOHSTUSI TEOPHHU (PYHKIMH, T depeHINaTLHOrO M MHTETPAJIbHOTO UCUHMCICHHS, IMHEHHOH anreOpsl,
AQHAJIMTHIECKOW FeOMETPHUM; METOJIbI PeIlieHHsI 3aa4, MEeTObl cOopa, aHaM3a U 00paboTKU HH(pOpPMAIUH

JloKeH yMeTh:

yYMeTh TPAMOTHO IPUMEHATh MaTeMaTUYECKUH aImapar B MPaKTUYECKUX LEJIsAX; MATeMaTHUYECKH KOPPEKTHO
(opmymupoBath 33241, MPOBOIUTH MAaTEMaTUIECKHE PACCYKIEHUST; OCYIIECTBIISATh BHIOOP MHCTPYMEHTANIBHBIX CPEJICTB VIS
00pabOTKM IaHHBIX; AHATM3UPOBAThH PE3YJIbTATH PACUYETOB U OOOCHOBBIBATH BBIBOJIBI

JlomxeH B1afeTh:

BJIa/IeTh OCHOBHBIMY MOHATUSAMH M METOJAMH MaTeMaTUIECKOTO aHaIN3a, IMHEHHON anreOphl, aHAIMTHYECKON TeOMETPHY U
b depeHMaNbHbIX YpaBHEHHI; OCHOBHBIMU METO/IAMH MAaTeMaTHYecKoil 00paboTKu MHGOPMALIMY U HABBIKAMY PEILICHHSI
MIPaKTHYECKHUX 3aa4

I[OJDKCH AEMOHCTPHUPOBATH CITIOCOOHOCTH ¥ TOTOBHOCTD:

MPUMEHATD IMOJIYYEHHBIE 3HAHUA Ha ITPAKTHUKE

2. MecTo nucuumjauHbl (Moayas) B ctpykrype OIIOII BO

HanHas qucruruivHa (MOAyJib) BKmodeHa B paszaen "B1.0.07 ducuumimasl (Moay)" OCHOBHOM NMpoeccCroHaNbHON
o6pazoBarenbHol nporpammsbl 19.03.01 "BrotexHonorus (BuotexHo0rHs M OMOMHKEeHepHs)" U OTHOCUTCS K 00sI3aTeJIbHON
yactu OITOII BO.

OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3, 4 cemecTpax.

3. O6beM qUCHMIUIMHLI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKa3aHHEM KOJIHYEeCTBA YaCOB, BbII€JI€HHBIX Ha
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ NpenojasaTeieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padéoTy obyuarommxcs

OO61m1ast TPyIOEMKOCTh AUCIMTUTMHEL cocTaBiseT 10 3aueTHbIx(bie) equHuI(b) Ha 360 yaca(oB).

KonraktHast pabota - 194 yaca(oB), B TOM uucIie JieKiuu - 68 daca(oB), mpakTiyeckue 3aHATus - 122 yaca(oB), 1abopaTopHbie
pabotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHON paboThI - 4 yaca(oB).

CamocrositenbHas padoTa - 94 yaca(oB).
Kontpons (3auér / 3x3amen) - 72 daca(oB).

dopma NpOMeKYTOUHOTO KOHTPOJIS TUCLUIUIMHEL: 3a4eT B 1 ceMecTpe; 9K3aMeH BO 2 CEMEeCTpe; 3a4eT B 3 ceMecTpe; I9K3aMeH B
4 cemecTpe.

4. Copep:xanne qQuCHHILIMHBI (MOIYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB ¥ BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpyKTypa n TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUIIHHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, 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. AnamuTHYeCKast TEOMETPUS 1 6 0 11 0 0 0 5
2. (Tema 2. IIpenen ¢pyHKIUHA 1 4 0 11 0 0 0 5
3. |Tema 3. IIpoussognas pyHKIMU 1 8 0 14 0 0 0 7
4. Tema 4. HeonpenesieHHBIHN 1 ONpe/ieIeHHbIN 2 10 0 9 0 0 0 6
HHTErpaj
5. |[Tema 5. Onpenenureny U MaTpULIbL 2 2 0 9 0 0 0 7
6. (Tema 6. CrucTeMsl JINHEHHBIX ypaBHEHUN 2 2 0 8 0 0 0 6
7. |Tema 7. BekTopHast asiredpa 2 2 0 4 0 0 0 6
g Tema 8. AHanuTHYECKasi TeOMeTpus B 3 6 0 10 0 0 0 6
MIPOCTPAHCTBE
Tema 9. @yHKIIMK HECKOJILKUX NIEPEMEHHBIX.
9. [YactHble npou3BoaHble. MeToa HauMEeHbIINX 3 4 0 10 0 0 0 6
KBaJparoB
10. Tellaa 10. YwncnoBrle U CTEeTIeHHBIE psObL. Psi 3 8 0 16 0 0 0 5
Tennopa
11. Tema 11. JuddepenunansHble ypaBHEHUSA TIEPBOro 4 8 0 10 0 0 0 17
4.2 Wmmummnm (Mo nvna\
nﬁWaAgamW@r HCHUA BRICIIMX |y 8 0 10 0 0 0 18
HOpH,I[KOB
Hy) IOy T [T7TOC HOBHBIC TTOHATICT: I\Uuyu,yu-,alm 1U11\Bl‘Hﬁ‘H710€F'0‘C‘FPI._HCFaP1UDa
crc a1y clBegRP TOuKipHa 1iockerTH | IlossipHble kogpauhaTsig CBABL 94
MEKIY l'[OIIﬂprIMI/I u HpHMOYFOHBHbIMI/I KOOpIII/IHaTaMI/I [IpeodpazoBaHuf MPSMOYTOIFHON CHICTEMBI KQOPIMHAT.

HapanneanHH MEPEHOC. HOBOpOT CHUCTEMbI KOOPpAWHAT. Paccrosane MEXKAY ABYMA TOYKAMHU HaA IUIOCKOCTH. HCHCHI/IG OTpE3Ka

B JTaHHOM OTHOIICHUWU. HHOH.laI[b TpEYyroJibHUKaA.

ypaBHCHI/Ie JiuHui. MHOXecTBa. HpI/IMCpr MHOKecTB. PaBeHCTBO ABYX MHOXECTB. HYCTOG MHOkecTBO. [ToHsTHE
MMOAMHOXKECTBA. Onepaum/l HaJa MHOXECTBaMMU: O6T>CI[I/IHCHI/I6, MnepeceuycHue, pasHoCTb. .HI/IHI/IH, KaK MHOXECTBO TOYECK.
ypaBHCHI/Ie JIMHWU Ha IJIOCKOCTH. HOCTpOCHI/IC JIMHUM T10 €€ YPaBHCHUIO. Anre6panqec1<1/1e JiuHuA. JIuHum TNEPBOIo nopAaka.

JIunuu BTOpPOrO NOpsAIKa.

[psiMast TuHUS. Y paBHEHME MTPSIMO ¢ YIIIOBBIM Ko3dpuimentom. HayanbHbii 0Tpe3ok, yrioBoi koadgdunuent. Ooiiee
ypaBHEHHUE TIPSMON, anredpandeckoe ypaBHEHUE TIEPBOTO MOPsIKa. YTOI MEeXAY IBYMs IPSIMBIMH. Y CJIOBHE MapajlIeIbHOCTH
NpsIMBIX. Y CJIOBUE TIEPIEHAMKYISIPHOCTH NPSMBIX. Y paBHEHHE MPSIMOA, TPOXOSIIEH Yepe3 TOUKY B JaHHOM HalpaBJICHUH.
VpaBHeHMe MPsMOH, MPOXOIAIIEH Yepe3 JBe JaHHBIe TOUKH. Y paBHEHHE MTPSMOI B OTpe3Kax Ha ocsix. Touka nepeceyeHus
IBYyX NpsMbIX. HopManbHOE ypaBHEHUE MPSIMOU. PaccTosHUE OT TOUKH 10 MPSIMO.

JIunum Broporo nopsaxa. OcHoBHele noHATUA. OKpykHOCTh. HOpMasbHOe ypaBHEHUE OKPY:KHOCTH. LIeHTpasbHbIe KpUBBIE
BTOpOro nopsiaxa. dimic. KanoHndeckoe ypaBHeHue summica. Pokyc u ocu siumica. DkcueHTpucuret. ['unepoona.
Kanonnueckoe ypaBHeHue runep6oiibl. Pokyc v ocu runepoosbl. ACMMITOTH runepoosisl. HelleHTpaibHble KpUBble BTOPOTo

nopsiaka. ITapadosa. Pokyc u qupeKkTpuca.

Tema 2. Ilpenea pynxuun

®ynkims. [ToctosHEBIE U TlepeMeHHble BearmunHbL. [ToHsATHe QyHKIMU. APryMeHT WM He3aBucumasi nepeMenHast. OyHKms
Wiy 3aBucuMast nepeMenHasi. O6macts ornpesenenus ¢pyHkimu. MaTepBai, orpe3ok. ['paduk ¢pyakuum. [Tpocreiimme

(byHKIIMOHATBHBIE 3aBUCUMOCTH: TIpsiMast (PyHKIIMOHAIBHAS 3aBUCHMOCTh, 0OpaTHast (DyHKIMOHAIbHAS 3aBUCHMOCTD, JIMHEHHAS
3aBUCUMOCTb, KBaJ[paTUIHasI 3aBUCUMOCTb, CHHYCOMIaIbHas! 3aBUCUMOCTb. CrIocoObl 3a/1aHus (DYHKIMM: aHATUTHYECKUT,
TabnuuHbii, rpadudeckuit. [Toustue HesisHoM pyHkmu. [MoHsTue odparHoit yHkimu. Knaccudukanus GyHKIMA OTHOM
niepemenHol. Lenas panmonanbHas pyakums. [IpodHas panmoHansHast GyHKIWs. VppanroHansHas (PyHKIHS.

TpancuenneHTHast (PyHKLHUS.
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IIpenen ¢pynkuuu. [delictButensHsle uncia. Yuciaoas ock. Moayib yncna. CBoiictBa Moyns umcia. [IoHsaTre okpecTHOCTH
touku. [Ipenen ¢pyHkmu B Touke. OgHOCTOPOHHUE Mpeaesbl. Ynciosas nocnenosaTensHocTs. [Ipeaesn ynciosoil
TocJieJoBaTesIbHOCTH. beckoHeuHo mMajtble (pyHKImK. beckoneuHo Gosbinve (pyHKImu. OCHOBHbBIE TEOPEMbl O OECKOHEYHO
Manbix. OcHOBHBIE TeopeMsl 0 npefenax. Cymma npenenos. IIpoussenenue npeaenos. [Ipenen oTHomeHus sin x/x mpu x->0.
Yucrno e. [ToHAaTHE 0 HaTypaIbHBIX JIOrapupMax.

Tema 3. IlponszBoanas ¢pyHKInn

HenpepeiBHOCTh (pyHKIIMHM. [ToHATHE NTpUpatenus nepeMeHHoW BeanuuHbl. [Ipupammenne dyHkiwm. HernpepelBHOCTD (hyHKIMN
B Touke. HenpepbIBHOCTD (DyHKIIMM HA JaHHOM MHOKecTBe. HernpephIBHOCTh OCHOBHBIX 1eMEHTapHBIX (pyHKIMH. OCHOBHBIE
TeopeMbl O HempepbIBHBIX (pyHKLMAX. CyMMa, MPOU3BECHIE, JeJIeHUe HeTpephIBHBIX (pyHKIMHA. To4Ka pa3pbiBa.
Knaccudukanms Touek paspsiBa.

IMpousBonuas ¢pyHkmu. 3agava o KacaTeJbHOI. 3aaya 0 CKOPOCTH ABMKEHUA Touku. Odlee onpeeaeHue IPOM3BOJHOM.
I'eomerpuyeckoe 3HaueHUE NPOU3BOHON. PU3nUYecKoe 3HaueHHe NPOU3BOAHON. OCHOBHBIE TEOPEMBI O TPOU3BOIHBIX.
IIponsBoHbIE OT HEKOTOPBIX MpocTedmx ¢pyHKuuid. IIpon3BoaHas creneHHoi pynkimu. [Ipon3BogHas ot sin X 1 €os X.
OcHoBHble npaBuiia auddepentpoBanvs pyHkumii. [IponsBogHasi CyMMBl, POU3BEICHUS, APOOH.

[TpousBonHas cnoxHoit ¢pyHkuU. [IponsBogHas cioxuon GyHkmu. IIponssoanast o6paTHo# dyHkimu. [IponsBoaHas
HesiBHOM (pyHKImu. [IponsBoanas norapudmudeckon ¢pyHkmu. [IponsBoanas nokaszartensHo# (yHkumn. [IponsBogubie
OOpaTHBIX TPUTOHOMETpHYeCKUX (PyHKIMHA. Tabmiiia NpOM3BOJHBIX JIEMEHTAPHBIX (PYHKUMHA. [ToHsATHE O TPOU3BOAHBIX
BBICIIMX TTOPSAKOB.

[Tpumenenue nponsBoaHON. Bo3pacranue u yobiBanue (pyHKkumM ofgHO# nepemeHHol. [ToHsTre o npasuie Jlonurais.
dopmyina Teitnopa st MHorounena. @opmyna Teinopa ansa pynkuuu. ccnepoBanue (pyHKIMN ¢ TOMOIIBIO TPOU3BOAHBIX.
Bospacranvie u yobiBaHue (PyHKIMIA. DKCTpeMyM (DYHKIIMU OIHOW MepeMeHHOM. JlocTaTouHble yCIoBHUS KCTpeMyMa (hyHKITUH.
MakcumyM 1 MUHUMYM (QDYHKIMEA. BIyKiocTh 1 BOrHYTOCTb Tpacduka ¢pyHkimi. Touka neperuda. JloctaTouHble YCIOBHS
BBIIYKJIOCTh X BOTHYTOCTHU Trpaduika pyHKUpHA. AcumnToTsl pyHKImid. [Toctpoenue rpacukoB (pyHKIMH.

Tema 4. HeonpeieJieHHBIH U O e/1eJIeHHbII HHTETPaJ

Huddepennuan. [Torstue o muddepenimane pyaxmu. Cessb auddpepeHnrana (pyHKINH ¢ TPOM3BOJHOM. [ eomeTprueckuit
cmbicn auddepennmana. usnueckoe 3HaYeHue auddpeperimana. [IproOmrkeHHOe BHYUCIICHNE TPUpanieHus (DYHKIH.
Caotictea quddepennmana. Tabmuna auddepenumanos ¢yHkimi. JuddepeHipasl BHICIMX TOPSIKOB.

Heomnpeaesnennsiii uaterpat. [leppoodpasHas ¢pyHkuus. [loHsTre HeorpeaeaeHHOro narerpaia. OCHOBHbIE CBOWCTBA
HeoIpe/ie/ieHHOro nHTerpaa. Tabiuiia OCHOBHBIX HEONpeAeIeHHBIX UHTErpaioB. OCHOBHBIE METO/IbI MHTETpUpOBaHUsl. MeTon
paznoxenusi. MeTos NoCTaHOBKU. MeTo/] MHTErpUpOBaHus 10 YacTsM. VIHTerpupoBaHue palioHAIBHBIX IPOOeH.
NuTerpupoBane TpPUroHOMETPHUYECKUX (DYyHKIIUIA.

OrnpeneneHHplid uHTerpai. [loHsaTue 06 onpeneeHHOM UHTerpaste. Bepxuuil u HokHUI npenensl. Popmyna
Heiorona-Jleitonnma. ['eomeTprdecKkuii cMbICT OIpe/iesIeHHOro nHTerpasia. OCHOBHBIE CBOWCTBA ONPEAETIEHHOTO HHTErpaa.
MeTtozpl BHIYHCIIEHUS ONpeeeHHOro naTerpana. OnpeaeneHHbI MHTerpajl Kak Ipees MHTErpaIbHONW CyMMBI.

Mertoabl IpUOIMKEHHOTO BBIYMCIIEHHS OITpe/ieNieHHbIX HTerpaioB. [ToHsATHE 0 NPUOIMKEHHOM BBIYUCIIEHUH ONPEAEIEHHBIX
uHTerpaos. Popmyiia IpsAMOyrojabHUKOB. Popmyia Tpanenuil. opmysna CuMIcoHa.

[puoxeHns onpeesieHHOro MHTerpajia. Beraucienue mnomanu. Berarcnenne nymusl 1yry. Beraucienne odobema Tena
BpaIleHH.

Tema 5. OnpenennTean 1 MATPHUIBI

Onpenenutenu. OcHoBHbIe MOHATHS. CBOWCTBA ompeenuTeneid. MuHop, anredpandeckoe gornosnHeHne. CriocoObl BHIYUCICHUS
orpeneauTeneil.

ManI/IHI)I. OCHOBHBbIE TTOHSITHS. KBaIIpaTHaﬂ, AuaroHajibHasl, € IMHUYHAA MATPUIIbL. OHepaL{I/II/I HaJl MaTpyullaMu: CJI0KEHHUEC,

YMHOXEHHE Ha YnCII0. DIeMeHTapHble ipeodpazoBaHus Marpull. [Iponssenenne Matpuil. HeBBIposkieHHast MaTpuIia.
O6patHast MaTpunia. Panr marpunsl. Xapakrepuctuyeckoe ypaBHeHrne. CoOOCTBEHHOE YMCIIO U COOCTBEHHBIN BEKTOD.

Tema 6. CucTeMbl JNHEHHBIX YP aBHEHHIH

CucreMbl IMHEWHBIX ypaBHeHHHA. OIHOPOJHASI CUCTEMA JIMHEWHbIX ypaBHEeHUI. PellieHne cucTem JIMHeHHBbIX anredpanyeckKux
ypaBHeHmni. Metox Kpamepa pereHns cuctemsl TUHEHHBIX ypaBHeHUI. Meton ["aycca. MaTpudHBI METO[ pelieHns] CUCTEM
JHeNHbIX ypaBHeHH#. Teopema Kponekepa-Kanem. PaBHocuibHbIe crcteMsl. COBMECTHASI CUCTEMA YPaBHEHHH .

Tema 7. BekTopHas aareopa

Ckassipsl 1 BeKTOphl. Oniepaiyy HaJl BEKTOPaMH: CyMMa U Pa3HOCTb BEKTOPOB, YMHOKEHHE BEKTOopa Ha ckassp. [Tpoekius
BEKTOpa Ha ock. Moyne BekTopa. Hanpasstione kocuHycsl. PaznoxkeHne BeKTopa 1o eAMHNIHBIM opTaM. CraJisipHOe
MIPOM3BE/ICHNE BEKTOPOB U €ro cBOHCTBa. [IpriioxkeHns ckaIsipHOro Mpou3BeAeHHs BEKTOPOB. BekTopHoe nmponsBeieHne
BEKTOPOB U €ro cpoiicTsa. [IpuoxkeHns BEKTOPHOTO MPOM3BeIeHNs BeKTOpoB. CMelaHHOe TPOU3BEAEHUE BEKTOPOB.

Tema 8. AHasnTHYECKAsi reOMeTPHs B IPOCTPAHCTBE

AHanuTHYecKasi FeOMEeTpHUsl B IPOCTPAHCTBE Y paBHEHHE MOBEPXHOCTU M JIMHUY B IIPOCTPAHCTBE. Y paBHEHHUE MTPSIMOM JINHUM B
rpoctpaHcTBe. Y paBHeHUe cpephl. [IoBepXHOCTH U ee ypaBHEHHE.

YpaBHeHuUs IJIOCKOCTU B IpocTpaHcTBe. OCHOBHBIE 33]a4M, UCIIOJIb3YIOIIUE YPABHEHUS TUIOCKOCTH. Y paBHEHUs IPSIMOU B
npoctpaHcTBe. OCHOBHbIE 3a[]a4H, UCIIOJIB3YIOIIUE YPABHEHUS IPSIMON B IIPOCTPAHCTBE.

SAEKTPOHHBH
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BzanMHOe pacrionoxeHue NpsMoi U MJIOCKOCTH B IIPOCTPaHCTBE.
[ToBEpXHOCTD U €€ ypaBHEHUE.

Tema 9. (I)y}[l(lll/ll(l HECKOJbKHUX NI€PEeMEHHbIX. YacTHble NMpoOU3BO/IHbIE. MeTO,I( HaAaMMEHbIIIUX KBA/IpaTOB

q)yHKL[I/II/I HECKOJIbKUX MEPEMEHHDIX. YacrtHble ITPON3BOJHLIC. IlonsTtue q)yHKL[I/II/I OT HECKOJIbKUX MTEPEMCHHDIX. Jluaum u
IMOBEPXHOCTDb YPOBHA. HCHpCpLIBHOCTb q)yHKL[I/II/I JABYX NIEPEMCHHLIX. YacrHble IMPON3BOJHLIC. HpOI/I3B0,HHa$[ IO HaIlpaBJICHUIO.
Fpam/leHT. YacTHble ITPOU3BOJHBIE BBICHINX ITOPAAKOB. SKCTpeMyM (byHKL[I/II/I. MaKCI/IMyM 1 MUHUMYM beHKL[I/II/I HECKOJIBKHUX
TMEPEMEHHBIX. HeO6XOIlPIMbIﬁ IMMPU3HAK IKCTPEMYMa. Mertoa HauMeHbIIMX KBaJpaToB HOCTpOCHI/IC OIMIIMPUYECKUX q)OpMyJ'[ o
METOAY HAUMEHbIINX KBaJApPaTOB.

Tema 10. UncaoBble u cTenennnie psaapl. Psajg Teiiaopa

Yucnossle u crenennble psaapl. Psaa Teinopa Yucnosie psiapl. HeoOX0AUMBIN MPU3HAK CXOAMMOCTH YMCIIOBOTO psifa.
JocTaTouHble MPU3HAKK CXOAMMOCTH YMCIoBOro psina. [lpusHak cpaBHenus. [1pusnak Janamoepa. [Tpusnak Komm.
WurerpanbHblil npr3Hak. 3HakonepeMeHHsle psiabl. [Ipu3naka Jlelioauna. CxoauMocTh CTeNeHHbIX psaaoB. Psapl Makiopena u
Tetinopa. [IpumeHeHune psijioB B MPUOJIMKEHHBIX BBIYUCIEHUSIX

Tema 11. IudpepennmaibHble ypaBHEHHS EPBOT0 MOPSIIKA

HuddepennyansHble ypaBHeHUs nepBoro nopsaka. 3agava Kommu. IudgepeHunanbaple ypaBHEHUS EPBOro Nnopsaka ¢
pazpensomumucs nepeMeHHbIMU. CrcTeMsl TudpepeHIaTbHBIX YPaBHEHUI TepBOro nopsaka. JInHelHble CUCTEMBI C
MOCTOSIHHBIMU Ko3(unrentamu. OHOpOAHBIE U JHMHEHbIE Tud]epeHInaIbHbe ypaBHEHH IEPBOro Nopsiaka. Y paBHEHHE
bepnysun.

Tema 12. IudppepennmaibHble ypaBHEHHS BHICIIHX MOPSIIKOB

NuTterpupyemsie TuIsl quddepeHaabHbIX YpaBHEHUI BToporo nopsaaka. Cirydyau NoHMWkeHus nopsaka. iHTerpupoBaHue
JuddepeHIaIbHBIX YPaBHEHHUI € IIOMOIIBIO CTETIEHHBIX psAA0B. JInHeiHpe ofHOpoaAHbIe AU depeHIanbHbIe YpaBHEHUS
BTOPOTO MOpsAKA C MOCTOSHHBIMU K03huienTamu. JInHeitHple HeoqHOpogHbIE MU (pepeHIInaTbHbIE YPaBHEHUS BTOPOTO
HOpPSZIKA C MOCTOSIHHBIMU K03(hpuiirieHTaMu. JInHeiiHple CUCTeMBI ¢ MOCTOSHHBIMU KO3(h(PUIIIEHTaMU.

5. IlepedyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yUJalomMUXcs Mo
JUCHUNUIIHE (MOLYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIOIHAETCS MO 33IaHHI0 U IPH METOAMYIECKOM PyKOBOJICTBE IPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mopa3aeNnseTcs Ha CaMOCTOSATENbHYI0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HAa BHEAYUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CamocTosTe bHAs paboTa OOYUYAIOIMXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EIIbHBIX TeM (pa3zielioB) JUCHUILIMHBI, TaK U POPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUI 1 OTpaOOTKY YMEHUI U HaBBIKOB,
TOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perjlaMeHTHPYETCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOHO-METOIMYECKOH JTUTepaTypoil M SJIEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYpPCaMu, BKIIOUASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00Pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIMTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH MPUKa30M
MuHucTepCTBa HAyKH U Bhiciiero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nHosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
nipodpeccroHanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPECTB IO AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHbIE MaTepUAaJIbl, HAITPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWUH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOM aTTECTAIHH.

B ¢oH/ie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomast HHMOpMaIysi:

- COOTBETCTBHE KOMIIETCHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHHs 110 AUCIUILTMHE (MOYJI0);

- KpUTepHHX OLICHUBAHUS C(DOPMUPOBAHHOCTU KOMITECTEHITH;

- MeXaHu3M (POPMHUPOBAHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHCAHUE MOPsIKA IPUMEHEHUS W IIPOLIEAYPhI OIIEHUBAHUS JIIS KAXKIOTO OICHOUHOT'O CPEe/ICTRa;
- KpUTepHH OLIEHUBAHUS [T KaXJOT0 OIIEHOYHOTO CPEJICTBA;
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- COACPIKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYadA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€EMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe UCIUIUIMHBL (MOJIYJIsl) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOH uTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
IPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.W. JlobaueBckoro. OOydJaroIuecs moy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAMK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOM TOUKH MPU BBEAEHUH O0YJAIOIIMMCSI CBOETO JIOTHHA U MApOJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25

9K3EMIUIIPA) KaXKA0T0 U3 M3/IaHNi OCHOBHOM JINTepaTypsl M He MeHee 0,25 9K3eMIuIsipa JOTOTHUTEIHON JINTepaTyphl Ha
Kak10r0 00y4JaloIerocsi U3 4ucia Jvil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLHIUIMHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhbl, HEOOXOUMOM JJIs1 OCBOSHMSI JUCIMIUIMHBI (MO1YJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyel mporpaMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBoobJIaAaTes sIMU 3JIEKTPOHHBIX M3/IaHWI U [IPU U3MEHEHUH KOMIUIeKToBaHus (hoHnoB Hayunoi 6ubmmorexun KOV,

8. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TeJJ€KOMMYHUKAIIMOHHOM ceTH ""IHTEpHET'', HEO0X0JMMBIX ISt
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Be0-CallT [yist CTY/ICHTOB, I'Ie IPUBO/IATCS MATEPHUAIbI IO PA3JIMYHBIM Pa3/ieiaM MaTeMaTHKH - http://www.sosmath.com

KOJUIEKIIMsI y4eOHBIX MaTepHasioB 10 MaTeMaTUKe U MEeXaHUKe (JIEKIIUK, KOHTPOJIbHBIE, TPOrPaMMBbI 9K3aMEHOB U HEKOTOPHIE
KHUrY) - dmvn.mexmat.net

calT mporpaMmsl mathematica - - www.wolfram.ru

9. MeToquuecKne yKa3aHus /st 00y4aronuxcs Mo 0CBOEHU0 JUCIHUILINHBI (MO TyJis1)

Bujg pador

MeToanueckue peKoMeHIamnu

JIEKLIANA

INepen ouepeqHOM JIeKIMer HEOOXOAUMO IIPOCMOTPETh MO KOHCIIEKTY MaTepual npeasinyniei sekuuu. [Ipu
3aTPYyJHEHUSAX B BOCHPHATHN MaTepralia Hallo OOpAaTUTBCSI K OCHOBHBIM JIMTEPATYPHBIM UCTOUYHHMKAM. Ecim
pasoOpatbcs

B MaTepHaJie OISITh He YAAJIOCh, 0OPATUTBCA K JIEKTOPY IO TpadyKy ero KOHCYJIbTAIMI MM Ha NPaKTHYECKHUX
3aHATUSAX;

- XOT$1 OBbI OETJI0 O3HAKOMHUTBCS C COAEPKAHNEM OUESPEIHOM JICKIIMH 110 OCHOBHBIM MCTOYHUKAM JIMTEPATYPHI B
COOTBETCTBHH ¢ paboyeil IpOrpaMMO¥ AUCIUTUIAHBL.

IMPaKTUYCCKHUE
3aHATUA

- Ha 3aHATUS HOCUTh PEKOMEH/IOBAaHHYIO JIEKTOPOM JIUTepaTypy:

- 00513aTeIbHO UMETh COOCTBEHHBIN KaJIbKYJISTOD;

- JI0 OYEepPeTHOrO MPAKTHUECKOTO 3aHATHS M0 KOHCIIEKTY (WM JIuTeparype) NpopadboTaTh TEOPETUIECKUIA
Martepua,

COOTBETCTBYIOIIMI TEMbI 3aHATHS;

- B HayvaJIe 3aHATUH 3aaTh MPENoJABaTEIII0 BOIIPOCH IO MaTepually, BHI3BABLIEMY 3aTPyJHEHHS B €70 TOHUMAaHUU
u

OCBOEHHHM IIPY PeILleHNH 3a]a4, 3aJaHHBIX /151 CAMOCTOSITEJIbHOTO PelleHNs;

- UMeTb IIpH ce0e KOHCTIEKT JIEKIIHI;

- pellieHre 3aJa4y BCeraa HAuYMHATh C BRIPAXKEHUS, TO3BOJIAIOIETO MOJYYUTh KOHEUHBIN pe3yJsbTaT, a 3aTeM
HaXOAUTb

HE0OXOAMMbIe KOMIIOHEHTHI JIJ151 €T0 MOTyUYeHHS;

- Ha 3aHATUM JOBOJAUTH KAX/IYIO 33124y 10 OKOHUYATEJILHOTO PelIeHHs], B ClIydae 3aTpyAHEHUI 00paIaThes K
IpenoAaBaTeso.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

- BBINOJIHSATH BCE IJIAHOBBIE 3a[]aHMsl, BbIIaBaeMble MPETOJaBaTesieM JJIsl CAMOCTOSITEILHOTO BBIIIOIHEHHUS, U
pasouparb

Ha MPAKTUYECKUX 3aHATUAX U KOHCYJIbTAIUSAX HESCHbIE BOMIPOCHI;

- BBIMOJIHSATH U C/IABaTh B CPOK KOHTPOJIbHBIE PaOOTHI;

- IOJITOTOBKY K TECTHPOBAHUIO JTyYIlle BCETO MPOBOAUTD, UCTIONB3YS JEMOHCTPAIIMOHHBIN BAPHAHT TECTUPOBAHMS,
KOHCIIEKT JICKIIUI U PeKOMEHIOBaHHYIO JIEKTOPOM JIUTEPaTypy;

- IOJITOTOBKY K 9K3aMeHY HEOOXOIMMO MPOBOJUTH M0 K3aMEHAIIMOHHBIM TEOPETUUECKHUM BOTIPOCAM;

- TIpH TIOATOTOBKE K 9K3aMeHy MapasiieIbHO MpopadaThiBaeTe COOTBETCTBYIOIIME TEOPETHIECKUE U MPAKTHYECKIE
pasziesnsl Kypca, Bce HesICHbIe MOMEHTBI

3a4€T

TMoArotoBka K 3a4eTy COCOOCTBYET 3aKPETUICHHUIO, YrIyOIeHNI0 1 0O0OIEHHUIO 3HAHUH, TOJIy4aeMbIX, B TIpoLiecce
00yueHus1, a TaKKe MPUMEHEHHIO UX K PelleHHI0 PaKTUIecKkuX 3a1au. ['oToBsch k 3auery. Ha 3auere crymeHT
JEMOHCTPUPYET TO, YTO OH MPHOOpEIT B Ipoliecce 00yUeHusI.

He cnenyer mymats, uto 3-4 AHS ZOCTATOYHO JUIS YCIEITHOM MOATOTOBKY. B 311 3-4 OHS HYXHO
CHCTEMATH3UPOBATH YKe UMEIOIINECs 3HAHUSI.

TpeGoBaHUsI K OPraHU3AIMHU MOJrOTOBKH K 324€Ty Te Ke, UTO U IPH 3aHATUSIX B TEUSHUE CeMecTpa, HO
coOI0IaThCS1 OHU JIOJKHBI OoJiee cTporo. Bo-nepBeix, 0ueHb BaKHO cOOMMoeHHe pekrMa JHs. OnTumanbHoe
BpeMsI 3aHSTHIA, OCOOCHHO 110 MATEMAaTUKE - YTPEHHUE U JJHEBHBIE Yachl. BO-BTOPBIX, HAIMYKE XOPOIINX
COOCTBEHHBIX KOHCIIEKTOB JIeKIMi. [lake B TOM ciydae, eciii ObUla MpoIyllieHa Kakasi-mmoo JIeKIusl, HEOOXOIUMO
BO BpeMsi e BOCCTAHOBHTH (Mepenucath ee Ha kadeape), 00ayMaTh, CHITh BO3HUKIIINE BOITPOCHI /ISl TOTO, YTOOBI
3aMOMHMHAHUE MaTeprana ObJI0 OCO3HAHHBIM. B-TpeThUX, MpU MOArOTOBKE y CTY/ICHTA AOJIKEH OBbITh XOPOIINH
Yy4eOHUK WM KOHCIIEKT JIMTEPATYpPbl, IPOUYUTAHHOM 0 YKA3aHUIO MPEOIaBaTeNsl B TEUCHHE CEMeCTpa.

BHauasie cieyeT npocMOTPETh BECh MaTepHa MO CAABAEMON IUCHUIUIMHE, OTMETUTH 15 ceOsl TPyAHbIE
Borpockl. O0si3aTeNIbHO B HUX pa300paThcs. B 3akioueHue eine pa3 1eaecoo0pa3sHo NOBTOPUTH OCHOBHBIE
TIOJIOKEHHU I, UCIIONIB3Ys1 TIPH STOM JICThI OMIOPHBIX CUTHAJIOB.

CucreMaTieckast MOArOTOBKA K 3aHSTUSIM B TEUEHHUE CEMECTpPA MO3BOJIUT UCIIOIb30BATh BPEMS CECCHU IS
CHCTEMATHU3ALIMK 3HAHWUH.

9K3aMCH

IoaroroBka K 9K3aMeHy CIIOCOOCTBYET 3aKPEIUICHUIO, YIITyOJICHHUIO U 0O0OIIIEHHIO 3HAHWIA, ITOJTyJaeMbIX, B
Trporiecce 0Oy4eHusl, a TaKKe IPUMEHEHHIO UX K PEIIEHHIO MPAKTUIECKUX 3a/1a4. ['0TOBSCh K 9K3aMeHY, CTyIeHT
JIMKBUIIUPYET UMEIOIUecs PpoOeITbl B 3HAHUSX, YIIIyOJIseT, CUCTeMAaTH3UPYET U YIIOPA0YMBaET CBOU 3HaHuUs. Ha
9K3aMeHe CTYJICHT JIEMOHCTPUPYET TO, UYTO OH MPUOOPET B Iporiecce 00yIeHMUs.

He cnenyet gymatsp, uto 3-4 HsI AOCTaTOYHO AJIsl YCHEIIHOW MOArOTOBKU K 9K3aMeHaM. B 31u 3-4 nHs HyXHO
CUCTEMATU3UPOBATh YXKe UMelolrecs 3HaHus. Ha KoHcybTanuu nepes] 9k3aMeHOM CTYIEHTOB TTO3HAKOMSIT €
OCHOBHBIMH TpeOOBaHUSIMH, OTBETAT Ha BO3HUKINUE y HUX BOMPOCHL. [103TOMY mocelneHne KOHCYIbTaITHi
00513aTeIILHO.

TpeGoBaHUsI K OpraHU3aIUH TOJrOTOBKY K 9K3aMEHaM Te ke, UTO U NP 3aHATUSAX B TEUCHUE CeMeCTpa, HO
COOJTIOIAThCST OHU JIOJIKHBI O0Jiee cTporo. Bo-mepBhix, OueHb BaKHO COOMIOICHUE PeKIMa JIHST; COH He MeHee 8
YacoB B CYTKH, 3aHSTHUS 3aKAaHUMBAIOTCS HE MO3/IHEe, YyeM 3a 2-3 yaca 70 cHa. OnTuMaibHOe BpeMsl 3aHSTUH,
0COOCHHO TI0 MaTeMaTHKe - YTPESHHUE U THEBHBIE Yackl. B mepepriBax Mexy 3aHATUSAMU PEKOMEH/TYIOTCS
MIPOTYJIKU Ha CBEXEM BO3JIyXe, HEYTOMUTEITbHBIC 3aHSTHS CIIOPTOM. BO-BTOPHIX, HAJIMUKE XOPOIIHX COOCTBEHHBIX
KOHCITEKTOB JieKIuii. [{ake B TOM ciydae, eciiv OblIa IIPOITyIeHa Kakasi-IM0o JIeKIrsl, HeOOXOIMMO BO BpeMs ee
BOCCTaHOBHUTH (TIeperucaTh ee Ha Kadeape), 00ayMaTh, CHSITh BOSHUKIIIHE BOIPOCH [T TOTO, YTOOBI
3aIOMUHAHUE MaTeprajia ObLI0 OCO3HAHHBIM. B-TpeThHX, TP MOATrOTOBKE K 9K3aMeHaM y CTyJeHTa JO0JKEH OBITh
XOPOIINI yYeOHUK MJIM KOHCIIEKT JIATePaTyphl, MPOUNTAHHOW 110 YKa3aHMIO MPEToaBaTesis B TeUeHIE CEMeCTpa.
BHauasie cieryet mpocMOTpeTh BeCh MaTepHall 1o CIaBaeMOM JUCIUTUIUHE, OTMETHTH It CeOsI TPY/IHBIE
Borpockl. O6s13aTeIbHO B HUX pa3o0parthes. B 3akimoueHwe eme pas 1eiecoo0pa3HO MOBTOPUTh OCHOBHbIE
TIOJIOKEHU ST, UCTIONIB3YSI MPU STOM JIMCTHI OMOPHBIX CUTHAJIOB.

Cucrematyeckasi HOATOTOBKA K 3aHSTUSIM B TEUEHUE CEMECTPA MO3BOJIUT UCIIOIb30BATh BPEMs
9K3aMEHAIIMOHHOM CECCUM JIJIs1 CUCTEMATU3allMU 3HAHUH.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHHA 060Pa30BaTeJbHOr0 NMpoecca
o JUCHHILUIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)
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[Iporpamma aucturuivasl "Maremaruka”; 19.03.01 "buorexnonorus".

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KowmmnbioTep 1 puHTEp AT paclieyaTKy pa3gaTOuHBIX MATePHAIOB.

MynbTuMeuiiHas ayAUTOPUSI.

12. Cpe,IlCTBa ajantanvm npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTﬂM Oﬁy'-lalO].[.ll/lXCﬂ HHBAJUA0B MU JIMII C
OrpaHu4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbA

le/l HeO6XOIlI/lMOCTI/l B O6pa3OBaTeHbHOM Iponecce NpuMEHAITCA CIECAYIOMNE METOAbI 1 TEXHOJIOI'MH, 06)161"‘{3.]01_[11/16
BOCITPUATHE I/lHq)OpMaL[I/lI/I O6y‘{aIOLHI/IMI/ICH WHBAJIMJAMU U JIMIIaMHX C OTPaHUYC€HHBIMH BO3MOKHOCTAMM 310POBbA:

- CO3/IaHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHUBHBIE
(bopmbl, yIOOHBIE /TSI PA3IMYHBIX MTOJIb30BATEEH;

- CO3/J]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAHHBIX WU CTPYKTYPHI, IPEyCMOTPETh
BO3MOJKHOCTb MaclITaOMpOBaHMUs TEKCTa U M300paeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPAaBJIeHHSI
KOHTEHTOM C KJIAaBUATYPBbI;

- CO31aHueC BO3MOKHOCTEH JJIA O6y‘lalOIHI/IXCH BOCIIpUHUMATDb OAHY U Ty KE I/IHCI)OpMaHI/HO M3 Ppa3HbIX UICTOYHHUKOB - HAIIpUMEDP,
Tak, YTOOBI JiMga ¢ HapymIeHUAMM ClIyXa ITOJIy4yain HHq)OpMaHHIO BU3YAJIbHO, C HAPYIICHUAMU 3PEHUA - ayJUAJIBHO;

- IPMMEHEHMe ITPOrPaMMHBIX CPEACTB, 00ECIeUNBAIOIIMX BO3MOXKHOCTb OCBOSHH S HABBIKOB 1 YMEHUH, (DOPMUPYEMBIX
JUCLMIUIMHOM, 3a CYET aJIbTePHATUBHBIX CLIOCOOOB, B TOM YKCIIE BUPTYaJbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTHI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaT€HLHLIX TEXHOJIOTUI UL Tiepeiavun I/IHq)OpMaLII/II/I, OpraHu3ali pa3jInvHbIX (I)OPM
I/IHTCpElKTPIBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpernojgaBarejieM, B TOM 4UCJIE BC6I/IHap0B, KOTOPbIC MOT'YT OBITH
HCIOJIb30BAHbI JId IPOBEACHUA BUPTYAJIbHbIX J'[CKHI/II71 C BOBMOJKXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
06y‘-I€HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHusanuun KOJUIEKTUBHOM pa6OTI>I;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIUH AJIs OpraHu3aiy (JopM TEKYIIEero U MPOMekKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOLKUTEIIbHOCTU CIaYn 06yqa10m1/1Mc;[ HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3JO0POBbA
Cl)OpM HpOMe)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYN:

- MIPOJOJIKUTENIBHOCTY CAa4HM 3a4€Ta WM 9K3aMeHa, POBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJIOJKUTENIFHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, TPOBOAMMOM B YCTHOU (opme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00YYaloIerocst Ipy 3aliuTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoanusMu PI'OC BO u yueOHsIM 1utanoM 1o Harpasieruio 19.03.01
"BruortexHomorusa" ¥ MpouItio MOArOTOBKH "BroTeXHOIOTNA 1 OMONHKEeHepHs'.

SAEKTPOHHBH
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[Iporpamma aucturuivasl "Maremaruka”; 19.03.01 "buorexnonorus".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.07 Mamemamuxa

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_19.03.01 - buorexHonorus
IMpocus nogroroBky: brotexHonorus v GMOUHKEHEPH s
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Kpatkwuii Kypc Beicuieit Matemaruku / banmun K.B., - 2-e nza. - M. lamkos u K, 2017. - 510 c.: ISBN 978-5-394-02103-9 -
Pexum pocryna: http://znanium.com/catalog/product/415059

2. Jlypwe, U. T'. [IpakTuky™m no Beiciieil MatemaTrke. Yactsb 1[DnekTponHbiil pecypce] : YuebHoe nocodue / U. T'. Jlypoe, T. I1.
dynTukosa. - M.: By3ockuii yuebHuk: MTHPPA-M, 2013. - 80 c. - ISBN 978-5-9558-0289-3 (By30Bckuil yueOHUK),
978-5-16-006335-5 (MHPPA-M). - Pexxum nocrymna: http://znanium.com/catalog/product/403666

3. Hukonenkopa T.B. OcHoBHbIe npaBuia U popMyJibl MaTeMaTuKK: yuyeOHoe nocodue / T.B. Hukonenkosa, I11.X. 3apuros,
3.B. CxBopuos, B.®. IllapadyrauHos. - Kazans: M3a-Bo Kazanckoro denepansaoro yausepcurera, 2015. - 66 c. - Pexum
Jocryna: http://dspace.kpfu.ru/xmlui/bitstream/handle/net/149838/F_VM_KMES_InEP.pdf?sequence=1&isAllowed=y

lonosHATE ILHAS JUTEpPATYpa:

1. Haraucon, W.I1. Kpatkuii Kypc BbICIIei MaTeMaTUKU [DIeKTPpOHHBIN pecypc] : yueOHoe mocodue / VLIT. Haraucow. ?
DnektpoH. gaH. ? Cankt-IletepOypr : Jlans, 2009. ? 736 c. ? Pexum mocryna: https://e.lanbook.com/book/283. ? 3arn. ¢
9KpaHa.

2. lerpymko, .M. CO0opHHK 3a1a4 ¥ THIIOBBIX PaCYeTOB IO BBICIIIEH MaTeMaTHKe [DIeKTPOHHBIA pecypc]| : yueOHOe mocodue
/ .M. Tlerpymko, A.W. Bapanenkos, E.I1. Boromosnosa. ? DnektpoH. nan. ? Cankr-IletepOypr : Jlanb, 2009. ? 240 c. ?
Pexxum nocryma: https://e.lanbook.com/book/310. ? 3ari. ¢ axpana.

3. Wnbun, B.A. Jluneitnas anre6pa [Dnekrponnsiii pecypc] : yueOnuk / B.A. Unbun, D.I'. To3usk. ? DnektpoH. gaH. ? Mocksa
: @uzmatiut, 2008. ? 280 c. ? Pexxum gocryma: https://e.lanbook.com/book/2178. ? 3ar. ¢ skpaHa.
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[Iporpamma aucturuivasl "Maremaruka”; 19.03.01 "buorexnonorus".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.07 Mamemamuxa

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:_19.03.01 - buorexHonorus

IMpocuibs nogroroBky: brotexHonorus v GMOUHKEHEPH s
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

3AE
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