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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,
Ortnenenue skonorun), artur.gilfanov@kpfu.ru ; 3aBenyronmii kacdeapoi, a.H. 3apunos 1. X. (Kadenpa MmogenrpoBanus
3KoJIornueckux cucrem, Oraenenue sxosorun), Shamil.Zaripov@kpfu.ru ; gonenr, k.H. Kocrepuna E.A. (Kadenpa
MOJIEJIMPOBaHUS dKOoJornueckux cucrem, Otaenenue sxosorun), Ekaterina. Kosterina@kpfu.ru ; nouient, k.H. Hukonenkona
T.B. (Kadenpa moaenupoBanusi skojoruueckux cucrem, Otaenenue sxosnorun), Tatjna.Nikonenkova@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yuarnImuiics, OCBOUBIINE QUCIWIUTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-1 CriocoOeH U3y4aTh, aHaIM3UPOBATh, UCTIOJIBL30BATh OUOJIOrHYECKHe OOBEKTHI U MPOLIECCHI,

(OCHOBBIBASICh Ha 3aKOHAaX X 3aKOHOMEPHOCTAX MAaTEMATUYECKUX, (1)1/13I/I‘ICCKI/IX, XUMUYECKUX U
OHOIOrMTYECKUX HayK U UX B3aUMOCBSA3AX

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

3HATh OCHOBHBIE MOHATHSI Teopyu (hYHKIUH, HUDEepEeHINaTBHOrO U MHTETPAIbHOTO UCUKCIICHUS, JIMHENHOM areOpsi,
AHAIMTUYECKOM TeOMETPUM; METO/IbI PEllIeHUs 3a/1a4, METOIbl cOOpa, aHaIn3a U 00paboTKK MH(POPMAIIHH.
HokeH yMeTs:

YMETH rpPaMOTHO IPUMEHSATH MaTeMaTUYECKHN anmnapar B MPAKTUYCCKUX LEJIAX; MATEMATUICCKU KOPPEKTHO
(I)OpMyIII/IPOBaTI) 3a1a4y, IpOBOAUTb MATEMATUYCCKHUE PACCYKACHUA; OCYIICCTBIIATD BI)I60p HWHCTPYMEHTAJIbHBIX CPEACTB IS
O6pa6OTKI/I HaHHBIX AaHAJIM3UPOBATb PE3YJIbTATHI PACYCTOB U 00OCHOBHIBATh BBIBO/IbI.

JloJoKeH BlIafieTh:

BJIAJIETh OCHOBHBIMU MOHATHAMY U METOAMU MaTeMaTHYEeCKOro aHaIN3a, IMHEHHON aJreOphl, aHATUTHYECKON TeOMETpUH !
I depeHIMaNbHBIX YpaBHEHUI; OCHOBHBIMU METOJIAMU MATEMAaTHYeCKOW 00paboTKM MH(GOPMALIMY U HABHIKAMU pellIeHUs
IPaKTMYECKHX 3a7ad.

JloJkeH IeMOHCTPHPOBATh CIIOCOOHOCTb M TOTOBHOCTb:

[TpuMeHATh NoJTyYeHHbIEe 3HAHUS Ha TIPaKTHKE

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKJoueHa B pasaen "b1.0.07 ducuumiuHbl (MOay/M)" OCHOBHOM MpohecCHOHATbHON

obpazoBaresbHOH porpammbl 19.03.01 "Bruotexnonorus (BruoTexHoorvs 1 OMOMHKEHEPHs1)'" M OTHOCUTCS K 00s13aTeJIbHOM
yactu OITOIT BO.

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

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCcTBAa YacoB, BbIJeJeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcst

OO01ast TpyJ0eMKOCTh AUCHUILINHBL cocTaBsieT 10 3auetHbix(bie) eaunuti(bl) Ha 360 yaca(oB).

KonrtaktHas padora - 194 yaca(oB), B TOM 4ucie JeKIuu - 68 Jaca(oB), mpaKTHUECKHe 3aHATHA - 122 vaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThI - 4 yaca(oB).

CamocrositesnibHast paGota - 94 vaca(oB).
KouTposns (3auét / x3ameH) - 72 vaca(oB).

dopma mpomMeRyTOYHOrO KOHTPOJIS JUCIUIUIMHBL: 3a4eT B 1 cemMecTpe; 9K3aMeH BO 2 ceMecTpe; 3a4eT B 3 ceMecTpe; 9K3aMeH B
4 cemecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa00ThI 0 JUCHHUILIHHE (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. AHanuTHYeCKast reOMETPHUSI 1 6 0 10 0 0 0 6
2. (Tema 2. IIpenen ¢pyHKIUHA 1 4 0 10 0 0 0 6
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 8
HHTErpaj
5. [Tema 5. Onpenenuresy U MaTpULBL 2 2 0 9 0 0 0 5
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
KBaJ[paToOB
10. Tellaa 10. YwncnoBrle U CTEeTIeHHBIE psObL. Psi 3 8 0 14 0 0 0 7
Tennopa
11. Tema 11. JuddepenunansHble ypaBHEHUSA TIEPBOro 4 8 0 10 0 0 0 17
4.2 Wmmummnm (Mo nvna\
nﬂWaAgamW@r HCHMA BBICIINX | 8 0 10 0 0 0 18
HOpH,I[KOB
Hy) IOy T CHCTC R v [FHA TTTOCROCT CHOBHBIC TTOHATICT. I\Uuyu,yu-,alm 1U11\Bl‘Hﬁ‘H710€F'0‘C‘FPI._HCFaP1UDa
crc ayclBergRp TouKkipHa 1inockee T [losgspHble kogpauhaTsiy CBABL 9g
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/IC OTpE3Ka
B JTaHHOM OTHOIICHUWU. HHOH.laI[b TpEYyroJibHUKaA.

VpasHenue nuHun. MHoxectBa. [Ipumepsl MHOkecTB. PaBeHcTBO 1BYX MHO)eECTB. ITycToe MHO)ecTBO. IToHATHE
noaMHoxecTBa. Oreparuy Hai MHOXECTBaMU: 0ObeAMHEHNE, IepeceYeHre, pasHOCTb. JINHUSA, KaK MHOXECTBO TOYEK.
VpaBHeHHe TMHNK HA II0CKOCTH. [locTpoeHue uHuK 1o ee ypaBHeHuIo. AnreOpanyeckue JTUHUM. JIMHUY NepBOro nopsiaka.
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
BTOpOTrO nopsaka. dimnc. KanoHnyeckoe ypaBHenue ssumrica. Pokyc u ocu ssummrica. dkcuenTpucuret. ['unepbona.
Kanonnueckoe ypaBHeHue runep6oiibl. Pokyc v ocu runepoosbl. ACMMITOTH runepoosisl. HelleHTpaibHble KpUBble BTOPOTo
nopsiaka. ITapadosa. Pokyc u qupeKkTpuca.

Tema 2. Ilpenea pyHknuu

®ynkuus. ITocrossHHbIE U IepeMeHHble BeJMUnHbL. [TonaTre ¢hyHKIuU. ApryMeHT WM He3aBucuMas nepeMeHHas. PyHknus
WM 3aBUcHMas iepeMeHHas. Oonacts onpenenenus ¢pyHkimn. MHTepBa, otpe3ok. ['paduk ¢pynkmmu. [Tpocreiinme
(byHKLIMOHATBHBIE 3aBUCUMOCTH: TIpsIMast (DyHKIIMOHAIBHASI 3aBUCUMOCTh, 00paTHast (DyHKIMOHAIbHASI 3aBUCMOCTb, JIMHEHHAs
3aBUCUMOCTb, KBaJ[paTU4Hasl 3aBUCUMOCTb, CUHYCOUIaIbHAas! 3aBUCUMOCTb. CrIocoObl 3a/1aHus1 (DYHKIMU: aHATUTHYECKUH,
TaOmMuHbI, Tpacdpryeckuii. [TonsTre HesiBHOM (yHKIMU. [ToHsTHE 0OpaTHOH byHKIMK. Knaccudukanums pyHKIMN OTHOM
niepemMeHHON. Llenast panonanbHast pyHk1ms. JIpobHast panpioHanbHas (pyHKIMs. VppannonansHast (pyHKIMSL.
TpaHcuenneHTHas GyHKIUA.
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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. IlponzBognas pyHkoun

HenpepsiBHOCTS (pyHKLIMM. [ToHATHE NpupaleHus nepeMeHHol BeauunHsl. [Ipupamenne ¢yHkiuy. HempepblBHOCTD (pyHKIMU
B Touke. HenpephIBHOCTh (PYHKIMM Ha JAHHOM MHOXkecTBe. HenpepblBHOCTh OCHOBHBIX 371eMEHTapHbIX (PyHKLMIl. OCHOBHBIE
TeopeMsl O HelpepbIBHBIX (pyHKIUAX. CyMMa, Mpou3BeeHre, JeieHue HelpephBHbIX (pyHKIMNA. Touka pa3pbiBa.
Krnaccuduxkanms Touek paspbiBa.

[IponsBonas pyHKIMHU. 3a1a4a O KacaTeJbHOM. 3a/1a4a O CKOPOCTH ABMKeHus Touku. OO1ee onpeeneHne MpOM3BOAHOM.
I'eomerprueckoe 3HaueHME MPpon3BoJHON. Pr3nYeckoe 3HaUeHNE NPON3BOAHON. OCHOBHBIE TEOPEMBI O TIPOM3BOAHBIX.
IIponsBoaHbIE OT HEKOTOPBIX MpocTermx (pyHKIME. [IponsBoaHas creneHHoi (pyHKImuU. [Ipon3BoaHas OT sin X U COS X.
OcHoBHble npaBwia quddepeHurpoBanus GyHKUmi. [Ipon3BoaHas CyMMBI, IPOU3BEACHUS, APOOH.

IpousBonnas cioxHoit ¢pyHkimu. [TpoussoaHas cioxuow ¢yHkimu. [IpousBoanas odparHoi ¢pynkuuu. [IponsBonHas
HesBHOM (pyHKIMHU. [TponsBonHas norapudmuyeckoit pyHkmy. [IponsBonHas nokasarensHol pyHKIUU. [Ipon3BoiHbIe
00paTHbIX TPUrOHOMeTprYecKux (pyHKIMi. Tabauia mpor3BOAHbBIX SjieMeHTapHbIX (PyHKIMH. [ToHsATHE O IPOU3BOAHBIX
BBICILIMIX MTOPSIKOB.

[TpumMeHeHue npon3BoaHO. Bo3pacranue u yObiBaHMe (PYHKIMU OJHOH NepeMeHHOI. [loHsaTre o mpasuie Jlomuras.
dopmya Teitnopa nist MHOrowieHa. ®opmyina Teinopa mist pyHkiwm. MccnenoBanve (DyHKIUI ¢ TIOMOIIBIO TIPOU3BOIHBIX.
Bospacranue u yObiBaHHe (PYHKIMI. DKCTpeMyM (DYHKIIMH OIHOW MepeMeHHOM. [JocTaTouHble YCIOBHs SKCTpeMyMa (DYHKIIUH.
MaxkcruMyM 1 MUHIMYM (DYHKIHEA. BBITYKJTOCTh ¥ BOTHYTOCTD Tpaduika pyHKIwiA. Touka nepernda. [JocTaTouHbIe YCIOBUS
BHIITYKJIOCTh ¥ BOTHYTOCTH Tpacdhuka (pyHKIui. Acumntotsl (pyHKImA. [locTpoerne rpapkoB (hyHKITUN.

Tema 4. HeonpeieJieHHbIH U ONpe/1eJIeHHbIH HHTErpaj

Huddepentman. [Monstue o nmudpdepenuunane pynkuun. Cesizb quddepenipana GyHKIMA ¢ TPoU3BOoJHON. ['eomeTprudeckuii
cMbich quddepenimana. Pusmueckoe 3Hauenue auddepennnana. [IpudamkxeHHoe BEIYMCIEHNE TPUPAIleHnsT (PyHKIHH.
CaorictBa quddepennmana. Tabmmma muddepenumanos ¢pyHkumi. Juddepenimans BHICIMX TOPSIKOB.

Heonpenesnennsiit unrerpain. I[leppoodpasnas ¢yHkius. [ToHsTHe HeonpeaeaeHHoro uarerpana. OCHOBHbIE CBOWCTBA
HeollpeieJIeHHOro uHTerpaja. Tabuia OCHOBHBIX HeONpeeeHHbIX MHTerpaioB. OCHOBHBIE METO/IbI MHTErpUPOBaHHs. MeTox
pasioxkenus. MeToJ NoacTaHOBKH. MeTo/ HHTerpUpOBaHus 110 YacTsM. MHTerpupoBaHue palMOHATbHBIX IPOOEH.
WuTerpnpoBaHie TpPUrOHOMETPHUIECKUX (DYHKIIUI.

Onpenesnenssiii uaTerpai. Ilonstue 06 ornpesesieHHOM uHTerpasie. Bepxuuii 1 HykHUIA npenessl. Popmyiia
Hblorona-Jleii6nuna. ['eomeTpryeckuil CMbICI ONpPeAesIeHHOro uHTerpaia. OCHOBHBIE CBOWCTBA OIPEAEJIEHHOIO UHTErpaa.
Merto/b! BHIUKCIEHHS ONpesieleHHOro uHTerpana. OnpeaeaeHHbli HHTerpal Kak Mpeaes NHTErPAJIbHOW CyMMBI.

MeTtonpl IpUOIMKEHHOTO BHIYMCIIEHHUSI ONpe/ie/IeHHbIX UHTerpasioB. [IoHsTHE 0 NPUOIMXEHHOM BBIYMCIICHUH ONPEeNICHHBIX
uHTerpayioB. ®opmyina npssmoyronsHUKOB. Popmyia Tpanenuii. @opmyna CumricoHa.

HpI/IJ'[O)KCHI/IH OIIPEACJICHHOI'O UHTETpaJia. Boeruncnenvie miomaau. Beraucienue qJiMHbI Ayru. Boruriciienre oobeMa Tea
BpallicHu#.

Tema 5. OnpenenanTtean 1 MATPHUIbI

Onpepenutenun. OcHoBHBIE TTOHATHSA. CBOMCTBA onpenenuTeser. MuHop, ainredpandeckoe aomnosiHeHue. CriocoObl BEIYUCIICHHUST
ornpeenTeNen.

Marpuist. OcHOBHBIE OHATHS. KBampaTHas, quaroHanbHasi, eAMHIYHAS MaTpHUibl. Oniepaliy HaJ MATPULIAMHE: CIIOKEHHE,
YMHOXEHHUE Ha YMCII0. DIeMeHTapHble peodpa3oBaHust Marpuil. [IpousBeneHue Matpuil. HeBbIpokIeHHAsI MATpUIIA.
O6patHast maTpuiia. Panr marpuiisl. Xapakrepuctudeckoe ypaBHenue. COOCTBEHHOE YUCIIO U COOCTBEHHBIN BEKTOP.

Tema 6. CuctemMbl JUHEHHBIX YPaBHeHUI

CucreMbl TMHEHHBIX ypaBHeHUH. OIHOPOIHAS CHCTeMa JIMHEHHBIX ypaBHEHHI. PeleHne cucteM JTMHEHHBIX anreOpandecKux
ypaBHeHuil. Meton Kpamepa perienus cucteMsl IMHEWHBIX ypaBHeHUil. Meton 'aycca. MaTpuuHblii MeTO[, pellieHns CUCTEM
JuHerHbIX ypaBHeHuil. Teopema Kponekepa-Kanemu. PaBHocusbHbie cuctembl. COBMECTHas CUCTEMA

Tema 7. BekTopHas ajreopa

SAEKTPOHHBH
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CKaJ'Iﬂp " BEKTOD. Onepaum/l HaJl BEKTOpaMU: CyMMa U pa3HOCTb BEKTOPOB, YMHOKEHHUE BEKTOPA Ha CKaJIAP. HpOGKL{I/Iﬂ
BEKTOpA Ha OCb. MOHyJ’[L BEKTOpA. HaHpaBJ’IHIOH_[I/Ie KOCHHYCBI. Paznoxenue BEKTOpPA 10 €AMHUYHBbIM OpTaM. CKaJ'IHpHOG
MIPOU3BEACHUE BEKTOPOB U €TI0 CBOMCTBA. HpI/IJ'[O)KeHI/IH CKaJIAPHOI'O IMPOU3BEACHUS BEKTOPOB. BeKTOpHOC MPpOU3BEACHUEC
BEKTOPOB U €10 CBOICTBA. HpI/IHO)KeHI/IH BEKTOPHOI'O IMTPOU3BEACHUS BEKTOPOB. CMelaHHOE MMPOU3BEACHUE BEKTOPOB.

Tema 8. AHajnTHYECKasi reOMeTPHs B IPOCTPAHCTBE

AHanuTHrYecKas reOMeTpHUs B IPOCTPAHCTBE Y paBHEHHE MIOBEPXHOCTU M JIMHUY B IPOCTPAHCTBE. Y paBHEHHME MTPSIMOM JINHUM B
npocTpaHcTBe. Y paBHeHue cepsl. [IoBepXHOCTD 1 ee ypaBHEHHE.

YpaBHEHHUS IIOCKOCTU B TPOCTPAHCTBE.

OcCHOBHbIE 32]Ja4H, HCTIOJB3YIONE YPAaBHEHHUS TJIOCKOCTH.

YpaBHeHUs MPAMOI B TPOCTPAHCTBE.

OcCHOBHbIE 32241, UCTIOJIB3YIOIIME YPaBHEHHS MPSIMOM B IIPOCTPAHCTBE.

B3aumHoe pacrnosioxeHue npsMoi U IIOCKOCTH B TPOCTPAHCTBE.

IToBepxHOCTH U €€ ypaBHEHHE.

Tema 9. PyHKIUH HeCKOJBKHNX NepeMeHHbIX. YacTHbIe NpOU3BogHbIe. MeTo1 HAaUMeHbIINX KBAJAPATOB

DyHKIMN HECKOJIBKHX NIepeMeHHbIX. YacTHbIe Mpon3BoaHbIe. [IoHATHE (DYHKIMM OT HECKOIBKUX NepeMeHHbIX. JInHnm n
TIOBEPXHOCTh ypoBHs. HenpepsIBHOCTH (DYyHKIMH ABYX NepeMeHHbIX. YacTHbIE Mpon3BogHbIe. [IpoM3BOAHAS M0 HATIPABJIEHHIO.
I'paguent. YacTHbIE TPOU3BOJHBIE BBICIINX MOPSAKOB. JKCTpeMyM (DYHKIMU. MaKCMMyM ¥ MUHUMYM (DYHKIIMHM HECKOJIBKUX
repeMeHHBIX. HeoOX0ANMBIi PHU3HAK SKCTpeMyMa.

MGTOH HAaWMMCEHBIINX KBAaApaTOB HOCTpOCHI/IC OMIIMPUYIECCKUX q)OpMyJ'[ 0 METOAY HAMMEHBLIIINX KBAaAPaTOB.

Tema 10. UncJioBbie u creneHnbie psiabl. Psajg Teinopa

Yucnossle U creneHHsie psaabl. Psg Teinopa Yucnossie psibl. HeoOX0AUMBIN MPU3HAK CXOMMOCTH YHMCIIOBOTO psifia.
JocTaTouHble MPU3HAKYM CXOAMMOCTH YMCIOBOro psina. IlpusHak cpaBHenus. [pusnak Janamoepa. [TpusHak Korm.
WHTerpanbHblil pu3Hak. 3HakonepeMeHHbie psjbl. [Ipu3naka JleiiGHuia. CXoquMOCTh CTENEHHBIX psIoB. Psiapl MakiiopeHa u
Teitnopa. IlpumeHeHre psIOOB B IPUOIMKEHHBIX BBIYMCICHUSX

Tema 11. IudppepennmaibHble ypaBHEHHS IEPBOT0 MOPSIKa

Huddepenuyanpable ypaBHeHUs nepBoro nopsjka. 3agava Komm. JudgepeHunanbsable ypaBHEHUSA IePBOro nopsika ¢
paspensomumucs nepeMeHHbIMU. CrcteMsl TuddepeHIMaTIbHBIX YpaBHEeHUH. JIMHEeHbIe CUCTEMBI C TOCTOSHHBIMU
koapduuuertamu. OTHOPOAHbIE U JMHEHbIe quddepeHIaIbHble ypaBHEHN IEPBOro Nopsaka. Y paBHeHue bepHysumm.

Tema 12. Indchepennuansnubie ypaBHeHHsI BBICIINX MOPSIIKOB

Uurerpupyemsle Tursl auddepeHInaIbHbIX YpaBHEHHI BTOporo nopsiaka. Ciyyan NOHMKeHHs nopsiika. MHTerprupoBaHue
v depeHIaIbHBIX YPABHEHHUI ¢ TIOMOIIBIO CTETIEHHBIX PAAOB. JIMHeHble 0MHOpOoIHbIe AnddepeHInaTbHbIe YPaBHEHHUS
BTOPOTO MOPsIAKA C TIOCTOSITHHBIME K03 uimentamu. JInHeliHbe HeoOqHOpOHbIE T pepeHIINaTbHbBIE YPaBHEHUS BTOPOTO
TopsiAKa ¢ TOCTOSIHHBIME K03 duitmenTamu. JIMHEHHbIE CHCTEMBI C TOCTOSIHHBIMU KO3((PHUITIIEHTaMHU.

5. IlepeuyeHpb y4eGHO-METOIHIECKOr0 06ecnedeHHsI AJIsI CAMOCTOSITENbHOM PadoThl 00yUaIOIUXCSI MO
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCs BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeisi, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTrosiTesbHast padoTa MoApa3AenseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTe bHAs padoTa 00yUaIOIMXCS BKIIOYALT KaK MOJTHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCHMIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIIrecs YNTAIOT U KOHCHIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIPaBJICHHbIC Ha 3aKpeIIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUIUIMHE.

OpraHu3zalys caMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTHPYeTCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl INTepaTypoil 1 JeKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOYASL:

IMopsimok opraHU3alMK M OCYIIECTBIIEHUsI 00pa30BaTEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpraTa, MporpaMMaM ClielIHIMTeTa, POrpaMMaM MarkCTpaTyphl (YTBEpXK/ICH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIIero odpaszoBanus Poccuiickoit ®eneparvu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepctBa oopasoBanust Poccutrickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "O0 akTHBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHBIX 3aBeICHUN"

VcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBosmkcKuii)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeIbHOTO YUPEskKJEHHs BBICLIIETO
npogeccuoHaabHOro oopazoanus "Kazanckuit (IpuBoskckuil) deaepanbHblil yHUBEpCUTET"

JlokaneHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOTO yHUBEPCUTETA

SAEKTPOHHBH
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Bricias matematuka - http://mexalib.com/tag/Bsiciias MaTeMaTHUKa
Omnaitn oOyueHue Bbiciel mateMaTuke - https://oschool.ru/lectures/h-mats/4kO2Q2Y2

6. ®oH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUIMHE (MOJIYJIO) BKIIIOYAET OIIEHOYHBbIE MaTepUaIbl, HAIIPAaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIMH, B TOM YFCJIe 3HAHWH, YMEHUI 1 HABBHIKOB. POH/I OIIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJISl M OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHpe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHs:

- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 UCHUILIUHE (MOYJI0);

- KpUTEpHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHU3M (POPMHUPOBAHHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCAHUE MOPsAKA IPUMEHEHHS W IIPOLIEAYPHI OLIEHUBAHUS JIJIs KaXKIOTO OLCHOUHOIO CPEe/ICTRa;
- KpUTepHH OIICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHMUE OUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEAbABIACMBIE K ﬂCﬁCTBHHM o6yqa10mnxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3/IMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IpumoxkeHun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)
OcBoeHMe UCIMIUTMHBL (MOJIYJIsl) MPEAINoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHOUM y4eOHoM nteparypsl. Jluteparypa
MOXeET ObITh JOCTYIHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - Y€PE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI Ha OCHOBAHUH 3aKJII0UeHHBIX KDY HAOrOBOPOB C
HpaBOO6J’IaIlaTeHHMI/I )

- B leyaTHOM BuJe - B HayuHo# 6ubmmnoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo TMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHY C MPaBUIIAMU 10JIb30BaHKs HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3AAHUSI JOCTYITHBI AUCTAHIIMOHHO M3 JII000H TOUKM MPY BBEAEHUM 0OYYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DIIeKTPOHHBIH yHUBepcuTeT . [Ipn NCTionb30BaHIM TTEYaTHBIX N3AaHUN OMOIMOTEYHBIN (hOH]T
JIOJDKEH OBITh YKOMIUIEKTOBAH MM M3 pacuera He MeHee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUI OCHOBHOM JIUTEpaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTENIBHON TUTEpaTypsl Ha
KaXJ0ro 00y4alolierocst U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLUIUINHY.

INepeveHb OCHOBHOI M IOTIOHUTENIBHON Y4eOHON IMTEpaTyphl, HEOOXOAUMOIA U1l OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILIMHBL. OH MOAJIEKXUT OOHOBJICHHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTeIsIMK JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTIeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX [JIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

Be0-CallT Jyist CTY/IEHTOB, I/Ie IPUBO/IATCS MATEPHAIBI 10 PAa3IMYHbIM paszenam Matematuku - S.0.S. Mathematics

KOJUIEKIMsl YIeOHBIX MAaTEPUAJIOB [0 MaTEeMAaTUKE U MEXaHUKe (JIEKIIMU, KOHTPOJIbHbIE, TPOrPAMMbI 9K3aMEHOB M HEKOTOpPbIE
KHUru) - dmvn.mexmat.net

KoncynsrantlLmoc - http://www.consultant.ru/cons/cgi/online.cgi?req=home&utm_csource=online&utm_cmedium=button
MaTeMaTU4YecKHii 00pa3oBaTelbHbIN pecypc - Www.exponenta.ru

HarmonaneHas 37eKTpoHHast OnOIMoTeKa - https://rusneb.ru/

o011eo6pa3oBaTesbHbI MaTEMaTUYECKUIl TIOPTAl: MaTeMATHKA, KHOEPHETHKA U IPOrpaMMHUpPOBaHUe - WWW.Artspb.com
cailt mporpamMmbl mathematica - www.wolfram.ru

9. MeToandecKne yKa3aHHSA VI 00yJaIoMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

3AE
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MeToanuyeckue peKOMeHIalu

JICKOKU

Pexomenpanu:

Iepen ouepenHOM JIeKIHieH HEOOXOMMO MTPOCMOTPETH MO KOHCIIEKTY MaTepya MpeAblaye ekuun. [1pu
3aTPYIHEHUSIX B BOCHPUATHN MaTepralia HaJIo OOPaTUThCS K OCHOBHBIM JINTEPATYPHBIM UCTOYHMKAM. Eciu
pa3oOpatbcs

B MaTepHaJie OIsATh He yIaJloCh, OOPATUTHCSA K JIEKTOPY MO rpauKy ero KOHCYJIBTAIVIN MUK Ha MPAKTUIECKUX
3aHATUAX,

- XOTs1 OBl OErJI0 O3HAKOMUTHCS C COIEPKAHUEM OUYEePeTHOM JISKIVH TI0 OCHOBHBIM ICTOYHUKAM JINTEPATYPhI B
COOTBETCTBHU C pabovell MpOorpaMMOM IUCIIATUTHHEL

IMPaKTUYIECKUE
3aHATHA

Pexkomenpanuu:

- Ha 3aHSITUsI HOCUTh PEKOMEH/IOBAHHYIO JIEKTOPOM JIUTEPATypy:

- 00513aTeIbHO UMETh COOCTBEHHBIN KaJIbKYJISTOD;

- JI0 OYepPeTHOTO MPAKTUUECKOTO 3aHATHS MO KOHCIIEKTY (WM JIUTeparype) NpopadoTaTh TEOPETUIECKUN
Marepual,

COOTBETCTBYIOIMI TEMbI 3aHSITHS;

- B HavaJie 3aHSATHI 3a[1aTh MPENOJABATENI0 BOIIPOCH [0 MaTepUally, BbI3BaBILIEMY 3aTPyJHEHUsI B €r0 MOHUMAHUK
u

OCBOEHHUY NIPH PEIICHUH 33/1a4, 3aJaHHBIX JIJIsl CAMOCTOSITEIbHOTO PElICHHUSI;

- IMETh TIpH ceOe KOHCTIEKT JISKITHIA;

- pellieHre 3a/]]a41 BCEer/la HAUMHATD C BHIPAXKEHMUsI, MTO3BOJISIIONIEro MOTYYUTh KOHEUHBIN pe3yJibTar, a 3aTeM
HaxXOIUTh

HEeoOXOJMMble KOMIIOHEHTBI JJIs1 €r0 MOJTyYeHHS;

- Ha 3aHSITUU JOBOJUTH KAXKIYIO 33/1a4y 10 OKOHYATEJILHOTO PEIIeHHsI, B ClTyYae 3aTpyAHeHHI 0OpaIaThCsi K
Mperno/iaBaTelo.

€aMoCTOSI-
TeJibHas padoTa

Pexomenpganuu:

- BBIMIOJIHATH BCE IJIAHOBBIE 33JaHK, BbIIAaBAEMbIE ITPETIOAABATENIEM [JIs1 CAMOCTOSITEIbHOTO BBITIOJIHEHUS, U
pas3ouparb

Ha MPAKTUYECKUX 3aHATUSX U KOHCYJIbTALIMAX HEsICHbIE BOTPOCHI;

- BBITIOJIHATD U C/IaBaTh B CPOK KOHTPOJIbHBIE PaOOTHI;

- MOATOTOBKY K TECTUPOBAHUIO JIyUllle BCErO MPOBOAUTH, UCTOJb3Ysl JEMOHCTPAIIMOHHBIA BApUAHT TECTUPOBAHUS,
KOHCHEKT JIEKIIUH 1 PEKOMEHJOBAHHYIO JIEKTOPOM JIUTEPATYPY;

- MOJITOTOBKY K 9K3aMeHY HEOOXOIMMO TPOBOJIUTS 10 SK3aMEHAIIMOHHBIM TEOPETHYECKUM BOITPOCAM;

- TIPH TIOITOTOBKE K 9K3aMeHY Mapaiie]IbHO popadaThiBacTe COOTBETCTBYIONIME TEOPETUIECKUE U TIPAKTHUECKIE
paszensl Kypca, BCE HESICHBIE MOMEHTHI

3a4€eT

ToAroToBka K 3a4eTy COCOOCTBYET 3aKPEIUICHHUIO, YrIyOIeHHI0 1 0O0OIICHUIO 3HAHUH, TOJIy4aeMbIX, B IIpoLiecce
00yueHus, a TaKKe MPUMEHEHHIO UX K PelleHHI0 IPaKTUIecKuX 3aaad. ['oToBsich k 3auery. Ha 3auere crymeHT
JEMOHCTPUPYET TO, YTO OH HPHOOpEIT B Ipoliecce 00yUeHusI.

He cnenyer mymats, uto 3-4 IHS ZOCTATOYHO TS YCHEITHOM MOATOTOBKY. B 311 3-4 OHS HYXHO
CHCTEMATH3UPOBATH YKe UMEIOIINECs 3HAHUSI.

TpeGoBaHUsI K OPraHU3AIMHU MOJTOTOBKH K 324€Ty T€ Ke, YTO M IPH 3aHATUSX B TEUSHUE CEMeCTpa, HO
co0I0IaThCS1 OHU JIOJKHBI OoJiee cTporo. Bo-nepBbix, 0ueHb BaKHO coOoaeHre pekiMa qHst. OnTumanbHOe
BpeMsI 3aHSTHUIA, OCOOCHHO 110 MATEMATHKE - YTPEHHUE U JIHEBHBIE Yachl. BO-BTOPBIX, HAIMYKE XOPOILINX
COOCTBEHHBIX KOHCIIEKTOB JieKIui. [lake B TOM citydae, eciii ObUia MpoIylleHa Kakasi-mnoo JIeKIusl, HEOOXOIUMO
BO BpeMsi e BOCCTAHOBHTH (Mepenucarh ee Ha kadeape), 00ayMaTh, CHITh BO3HUKIIINE BOITPOCHI [JIs1 TOTO, YTOOBI
3aMOMHHAHUE MaTepraa ObI0 OCO3HAHHBIM. B-TpeThUX, MpU MOArOTOBKE y CTY/AEHTA JOJIKEH ObITh XOPOIINI
y4eOHUK WM KOHCIIEKT JIMTEPATypPhl, IPOUUTAHHOM 0 YKA3aHUIO MPEOIaBATENs B TCUCHHE CEMECTpa.

BHauasie cieiyeT npoCcMOTPETh BECh MATEPUAT MO CAABAEMON IUCLUIUIMHE, OTMETUTH 15 ceOsl TPyAHbIE
Borpockl. O0si3aTeNIbHO B HUX pa300paThes. B 3akioueHue eie pa3 1eaecoo0pa3sHo NOBTOPUTH OCHOBHBIE
TOJIOKEHHUSI, UCIIONB3Ys1 TIPH STOM JICThI OMIOPHBIX CUTHAJIOB.

CucreMaTveckast MOArOTOBKA K 3aHSITUSIM B TEUECHUE CEMECTpPA IMO3BOJIUT UCIIOIb30BATh BPEMSI CECCHU s
CUCTEMATHU3ALMK 3HAHUI.
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MeToanuyeckue peKOMeHIalu

9K3aMCH

INoaroroBka k 3K3aMeHy CIIOCOOCTBYET 3aKPEIJIEHHIO, YIIIyOJIeHHIO M 0000IIEHNIO 3HAHWH, MOTy4aeMbIX, B
Tpoliecce 0OyUYeHusl, a TaKKe MPUMEHEHHIO UX K PELIeHHIO IPAaKTUYeCKHX 3a/1a4. [ 0TOBSICh K 9K3aMeHY, CTYJEHT
JIMKBU/IUPYET MMEIOIINecs TPoOesibl B 3HAHUSIX, YIITyOJIsieT, CHCTEMATU3NPYET U YIIOPsIIOYMBaeT cBoM 3HaHus. Ha
9K3aMeHe CTYJEHT JIEMOHCTPHUPYET TO, YTO OH NMPHUOOPEN B Iporiecce 00ydeHHUsI.

He cnenyer nymats, uTo 3-4 AHA AOCTaTOYHO IS YCHEIIHON MOATOTOBKY K 9K3aMeHaM. B 3tu 3-4 qHs HyX)HO
CHCTEMaTU3MPOBaTh yxke UMeroiyecs 3HaHusA. Ha KkoHCcynpTalm nepeji 5K3aMEHOM CTYJEHTOB IIO3HAKOMST C
OCHOBHBIMH TPEOOBAaHMAMH, OTBETAT Ha BO3HUKIIINE y HUX BOMPOCH. [103TOMY NoceleHre KOHCYJIbTaluii
00513aTeNBHO.

TpeboBaHus K OpraHU3al|HY MOJATOTOBKH K 9K3aMEHaM Te K€, YTO U MPU 3aHSATHIX B TEYEHHE CEMeCTpa, HO
coOTI01aThCsI OHU JIOJKHBI OoJiee cTporo. Bo-nepBbIxX, 0UueHb BaKHO COOJIOEHUE PeXMa JHS; COH He MeHee §
4acoB B CYTKH, 3aHATHSA 3aKaHUMBAIOTCA HE MO3Hee, 4yeM 3a 2-3 yaca 1o cHa. OnTUMallbHOE BpeMs 3aHATuil,
0COOEHHO TI0 MaTeMaTHKe - yTPEeHHNE U IHEBHbIE Yackl. B mepepbiBax Mexy 3aHATHSIMU PEKOMEHIYIOTCS
TIPOTYJIKM Ha CBEKEM BO3/lyXe, HEyTOMUTEbHBIE 3aHATHS CIOPTOM. BO-BTOPBIX, HAJIMUKE XOPOLIUX COOCTBEHHBIX
KOHCIEKTOB JIeKIMi. [laxke B ToM citydae, ecii Obula MpoITyIeHa Kakasi-luoo JIeKIHsl, HeOOXOIMMO BO BpeMsi ee
BOCCTaHOBHUTb (TIepenucarh ee Ha Kadeape), 001ymMarh, CHATh BOSHHUKIIE BOIPOCH ISl TOTO, YTOOBI
3aMOMHMHAaHUE MaTeprana OblI0 OCO3HAHHBIM. B-TpeTbux, Npy MOAroToBKe K 9K3aMeHaM Y CTYIEHTa JI0JKEH ObITh
XOpOHIMI y4eOHUK MM KOHCHEKT JINTEPaTyphl, IPOUYMTAHHON MO YKa3aHHIO MTPerojaBaTesisi B TeYeHHe CeMecTpa.
Bnauvare ciemyeT npocMOTpeTh BeCh MaTepHal 10 CAABAEMON AWCLIUILIVHE, OTMETUTH IS ceOst TPyAHbIS
Borpockl. Obs13aTeNIbHO B HUX pa3o0paThesi. B 3akimouenue eie pas 1eecoodpa3sHo NOBTOPUTH OCHOBHBIE
TMOJIOXKEHU S, UCTIOJNb3Y sl IIPU STOM JIUCTHI OIIOPHBIX CUTHAJIOB.

Cucremarnyeckas NOArOTOBKA K 3aHATHUAM B TEUEHUE CEMeCTpa MO3BOJIMUT UCHOIb30BaTh BpEeMs
9K3aMEHAILIMOHHOM CeCCUM I CUCTeMAaTHU3ally 3HAaHUI.

10. TlepeyeHnbr nH(OPMAMOHHBIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiECca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABJICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOYJII0)

MaTepI/IaHBHO-TCXHI/I‘ICCKOC obecrieueHne O6paSOBaTCHLHOFO nponecca 1o AMCuuIinHe (MO,Ily)'[lO) BKJIIOYAET B ce0s cireaymomue

KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIB U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedyeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VuebHsie aAyJUTOpUn IJIs1 KOHTaKTHOM pa60T1>1 C mpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOeIbio (CTOJII)I

U CTYJIbS1).

KommnbloTep 1 puHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTUMeaniiHas ayAUTOPHSL.

KommnbloTepHBIil KJtacc.

Crenmanu3upoBaHHast 1abopaTopHsl.

12. CpencrBa aganramuy mpenoaBaHusl JHCIHAILUIMHLI K MOTPEeOHOCTIM 00yUJaomuxcsa HHBAJINI0B 1 JIHI] ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHUEC KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [J1s1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HALIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydald MH(OOPMALUIO BU3YaIbHO, C HAPYLLEHUIMH 3PEHUS - ayIHaJIbHO;
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoaHussMu PI'OC BO u yyeOHbIM 1U1aHOM 110 HarpaBienuio 19.03.01
"BuotexHosorus" U mpoQuiIo MOAroToBKY "BUOTEXHOJIOTHS U OMOUHKEeHepHs'.

SAEKTPOHHBH
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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: 2024

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

lonoJHATEILHAS JUTEpPATYypa:

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

2. IMerpymiko, .M. COOpHHK 3a1a4 ¥ THIIOBBIX PaCYeTOB IO BBICIIEH MaTeMaTHKe [DIeKTPOHHBIN pecypc]| : yueOHOe mocodue
/ .M. Tlerpymiko, A.W. Bapanenkos, E.I1. Boromosnosa. ? DnektpoH. naH. ? Cankr-IletepOypr : Jlanb, 2009. ? 240 ¢. ?
Pexxum noctyna: https://e.lanbook.com/book/310. ? 3ar. ¢ axpana.

3. nbun, B.A. Jluneitnas anre6pa [DaektponHsii pecype] : yueonuk / B.A. Unbun, D.I'. TTo3usk. ? DnekTpoH. naH. ? MockBa
: dusmarimmt, 2008. ? 280 c. ? Pexum poctyna: https://e.lanbook.com/book/2178. ? 3aru. ¢ skpaHa.

Crpanyna 11 u3 12.

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

2
|
|
Em
8

imE

g



[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 oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

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
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.

3AE
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