IMporpamma auctmumiasl "Matemartuka'; 05.03.06 "Dxonorust ¥ npupoaonoIs30BaHue’.

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WHCTUTYT 5KOJIOTHH 1 ITPUPOJOTIONIb30BAHUS

&

=

ry

=

- o

4
£
4

NOONUCAHO INEKMPOHHO-UUPPOBOI NOONUCHIO

IIporpamMmma auCHUIIMHBI

MaremaTtnka

Hanpasnenue noaroroku: 05.03.06 - Dxoa0rua 1 npupoaonolb30BaHue

ITpocuinps moarotroBkyu:_YipapieHre Ka4ecTBOM OKPY:KAIOIIEN CPeibl U IPUPOIHBIMU PECYPCAMU
KBammdukanus BblITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0YHOe
SI3bIK 0OyUEHUS: PYCCKUIA
T'on Havana oOyueHust Mo oOpa3oBatesibHOM rporpamme: 2021

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



ITporpamma mucimruiunsl "Martematuka'; 05.03.06 "Dkosorus 1 npupoJonoIb30BaHue .

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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[Iporpammy rictMIUIMHBL pa3padoTai(a)(u): KoueHT, K.H. ['mibdanoB A K. (kadeapa MoneaMpoBaHus KOJIOTUIECKUX CUCTEM,
oTJelieHre SKosorum), artur.gilfanov@kpfu.ru ; 3aBenyrommii kadpeapoit, A.H. (mpodeccop) 3apuros I1.X. (kadenpa
MO/IEJIMPOBAHUS SKOJOTMYECKUX CUCTEM, OTJelieHHe SKoioruu), Shamil.Zaripov@kpfu.ru ; noueHr, k.H. (qoueHt) Kocrepuna
E.A. (kadeapa moaenupoBaHus SKOJOTHMUECKUX CUCTEM, OTlieseHue 3kojorun), Ekaterina.Kosterina@kpfu.ru ; joueHr, K.H.
Huxonenkosa T.B. (kagenpa MoaenupoBaHus 9KOJIOTUYECKUX CUCTEM, OTAelieHre skonorun), 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
KOMIIeTeHIHH npuoodperaemMoii KOMIeTeHIUH
OIlIK-1 CriocoOeH pUMeHSITh 6a30Bble 3HaHMSI (PYHIAMEHTATBHBIX Pa3/IesioB HayK O 3emie,

€CTECTBEHHO-HAYYHOI'O ¥ MaTeMaTH4YeCKOro LIMKJIOB IIPY PEIeHUH 3a1a4 B 00JIaCTH SKOJIOTHU
11 [TPUPOJOIOJIb30BAHUS

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

3HATh OCHOBHBIE TIOHSTUSI TEOPHHU (PYHKIMH, T depeHINaTLHOrO M MHTETPAIbHOTO UCYKMCICHHS, IMHEHHOH anreOpsl,
AQHAJIMTHICCKOW FeOMETPHUM; METOJIbI PEIIeHHsI 32024, METOBl cOOpa, aHaM3a U 00paboTKK HH(POPMALIUH.

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
MPaKTUYECKHX 3a/ad.

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 mporpammbl 05.03.06 "Dkoorus U MPUPOAOIONIL30BaHue (YTIpaBieHNEe KAaueCTBOM OKPYXKAIOIIEH Cpe/Ibl U
MIPUPOJHBIMU pecypcamu)” ¥ OTHOCHUTCS K oOsizatensHol 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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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. 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 W%mwmmmnm (Mn'nyna\
Te N VoA SRR Ly e AR HeHUA BRICLIAX | 8 0 10 0 0 0 18
TIOPSIIKOB . .
. reg I\UUPAYlﬂal Od TIJTUOQRUCTHVL. TOTCHUDBGHD] . l\UUlJ/.l,l/l ATDbI TUSRYT Od TIVTUOGRUCTYI.
JexpprsBa cucTeMa koopauHat. Abcircea, opauHata. Kpagpadrel. faamyc-BerTop Toypy Ha [iutogkocth. [gysapHeie () 94
KoopauHatThl. CBs3b MEX/1y HOJISIPHBIMU M TIPSIMOYTOJIbHBIMU KQopauHataMu. [IpeqOpa3oBaHiie MPsIMOYroIbHOM ¢UCTEMBI

KOOpJUHAT. HapaHHCHbHHﬁ MEPEHOC. HOBOpOT CHUCTEMbI KOOPpAWHAT. Paccrostnne MEXKAY ABYM:A TOYKAMHU HaA IUIOCKOCTH.
HGIICHI/IC OTpE3Ka B JAHHOM OTHOLICHUH. HJIOH.[E[IIL TPEYroJbHUKA.

Jlexuus 2. YpaBHenue nuaun. MHoxecTBa. [Ipumeps MHO)ecTB. PaBeHcTBO BYX MHOKecTB. IlycToe MHO)ecTBO. [ToHsATHE
nofMHoOkecTBa. Onepaiuu HaJl MHOKECTBaMU: 00beJMHEHNUE, TIepeceYeHre, PasHOCTh. JIMHMS, Kak MHOKECTBO TOUEK.
VpaBHeHuMe JIMHUAY Ha IJIOCKOCTH. [locTpoeHue JIMHUK TI0 ee YpaBHeHUI0. AlreOpandeckue JUHUY. JIMHIK epBOro 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.

Jlexims 3. Jlunuu BTOoporo nopsiaka. OcHoBHble oHATUA. OKpy)kHOCTh. HOpMasbHOe ypaBHEHUE OKpYy:KHOCTH. LleHTpanbHbIe
KpHBBIE BTOPOTO nopsijika. diumrc. Kanonnuyeckoe ypaBaenue asumrca. Pokyc u ocu smummnca. DxkcueHTpucuret. ['unepoona.
Kanonnueckoe ypaBHeHue runep6oiibl. Pokyc v ocu runepoosbl. ACMMITOTH runepoosisl. HelleHTpaibHble KpUBble BTOPOTo
nopsiaka. ITapadosa. Pokyc u qupeKkTpuca.

Tema 2. Ilpenea pyHknuu

Jlexuus 4. @ynkuus. [octosiHHbIE U IepeMeHHble BeMYUHBL. [IoHATHE (DYHKIIMKU. APryMEHT WM HE3aBUCHMAsl IEPEMEHHAS].
dyHKIMS Wi 3aBrcUMas iepeMenHast. O6nacts onpenenenust pyHkimu. MaTepBai, orpe3ok. ['paduk ¢pynkmum. [Tpocreiimme
(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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Jlexuus 5. Ipenen pyukuuu. delictButebHble yncia. YucnoBas ock. Moy uucia. CpoiictBa Moayist uucia. [Tonstue
okpecTtHocTU ToukU. IIpenen pynkuuu B Touke. OgHOCTOpOHHUE Npeesbl. YucioBas nocie1oBaTesbHoCTb. [Ipeaen uncnoBoit
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

Jleximsa 6.HenpepeiBHOCTh (pyHKIMU. [ToHATHE NpupalieHus NepeMeHHoN BeqnuuHbl. [Ipupaienye ¢pyHKIuM.
HenpepsiBHOCTS (hyHKLIMM B TOUKe. HenpephBHOCTh (PYHKIMM HAa JAHHOM MHOXkecTBe. HermpepbIBHOCTh OCHOBHBIX
37eMeHTapHbIX (PyHKLMI. OCHOBHBIE TEOPEMBI O HENPephIBHBIX (PyHKIUAX. CyMMa, Tpou3BeeHre, eIeHHUe HelpephIBHbIX
pynxmit. Touka paspbiBa. Knaccudukanus Toyek paspeiBa.

Jlexuus 7. [TponsBognas pyHKIMK. 3aJaua 0 KacaTeJIbHOM. 3aa4a 0 CKOPOCTH JIBIKeHHUs TOUKW. Of1iee onpenesieHue
npon3BogHON. ['eomMeTpryeckoe 3HaUeHNe Mpon3BogHON. Pr3nYeckoe 3HaUeHNE TPON3BOAHON. OCHOBHbBIE TEOPEMBI O
pon3BogHbIX. [Ipon3BOgHEIE OT HEKOTOPBIX MpocTermmx ¢pyHKIMH. [TponsBoaHas creneHHon ¢yHKmu. [IponsBoaHas ot sin
X 1 cos X. OcHOBHbIe npaBmiIa qudepeHmpoBanus GpyHKuui. [Ipor3BoaHast CyMMBI, IPOU3BEIEHN, APOOH.

Jlekuus 8. [TpousBoanas cioxuoi ¢yHkimu. [IpousBoaHas cinoxHor ¢pyHKumK. [Ipon3BoaHas 00paTHON (PyHKLIUH.
IIpousBonas HesiBHOM (pyHKIMU. [Tpon3BoaHas orapugmuyueckoit pyHKuuu. IIpon3BoaHas nokaszaTeabHON (DyHKLIUH.
[IpousBoaHble 0OpaTHBIX TPUrOHOMETpHUecKuX (hyHKIMEA. Tabauia npou3BoAHBIX MeMeHTapHbIX (pyHKumiA. [ToHsTHE O
MIPOU3BOAHBIX BBICHIUX MOPSAKOB.

Jlexums 9. I[Tpumenenne nponsBoaHOH. Bospacranue n yosiBanue (pyHKIMM ofHOM nepeMerHon. [ToHsiTHe 0 paBuie
Jlonmrans. ®opmyna Teitnopa mis mHorowreHa. Popmyna Tefnopa misa pyakmu. VccnenoBanve (hyHKINHN ¢ ITOMOIIBIO
Mpon3BOJHBIX. Bo3pacTanue n yosBanue GyHKIMA. DKCTpeMyM (PYHKIUHM OJHON MepeMeHHOMU. JJocTaTouHbIe YCIOBUS
aKcTpemMyMa (pyHKIMU. MakciMyM U MUHIMYM (DYHKIMIA. BBITTYKJIOCTh 1 BOTHYTOCTD rpaduika pyHKImiA. Touka neperuoda.
JocTaTouHble YCIIOBUSI BHITYKJIOCTh M BOTHYTOCTH Tpaduka (hyHKINA. AcumnToThl (pyHKImiA. [TlocTpoeHue rpadukoB
(pyHKLIHM.

Tema 4. HeonpeieJieHHbIH U ONpe/1eJIeHHbIH HHTErpaJj

Jlextmsa 10. Iuddepenuman. Ionsatue o nuddepenunane ¢pynkuun. Cea3bp quddeperimana (GyHKIUN ¢ TPOU3BOIHOM.
I'eomerprueckuii cmbicn auddepernmana. Pusnveckoe 3HaueHne auddepenimana. [IpudmkeHHOE BHYUCIEHNE
nipupatenus ¢pyHkumn. CroiictBa auddepennmana. Tabnmuna muddepennmanos ¢pyakumii. Anddepentmast BEICIINX
MOPAIKOB.

Jlekuus 11. Heonpenenennsiit unrerpai. [leppoodpasnas ¢yHkims. [ToHsaTHe HeonpeaeaeHHoro uaterpana. OCHOBHbIE
CBOWCTBA HEONPEASJICHHOro NHTerpaia. Tadmiia OCHOBHBIX HEOIpeleJIeHHbIX UHTErpasioB. OCHOBHbBIE METO/BI
HHTErpupoBanus. Meron pasznoxenusa. Meron noacTaHoBKU. MeTos MHTErpupoBaHus 1o yacTsaM. MHrerpupoBanue
PalMOHANBHBIX JIpo0eii. VIHTerpupoBaHue TPUTOHOMETPUUYECKUX (DYHKIIUIL.

Jlektms 12. Onpenenennsiii uaTerpai. [loHsATHe 00 ompenesiecHHOM UHTerpaie. Bepxauil u HYkHUN mipeaensl. Popmyria
Hyiorona-Jleitonunma. ['eomeTprdecKkuii cMbICII ONpejiesIeHHOro nHTerpasia. OCHOBHBIE CBOWCTBA ONPEAEIEHHOTO HHTErpaa.
MeTo/pb! BbIUMCIIEHUS OTIpeleIeHHOro uHTerpaia. OnpeieseHHbI MHTErpajl Kak Mpejes HHTerpalbHOU CYMMBI.

Jlexuwms 13. Metopl TpUOIMKEHHOTO BBIYMCIICHHS OTPEIe/ICHHBIX HHTerpasioB. [IoHsATHE O MPUOIMKEHHOM BHIYMCIEHUH
olpeziesieHHbIX nHTerpaioB. Popmyiia npsaMoyroibHIKoB. Popmyia tTparenmil. Popmysa CumriicoHa.

Jlekus 14. HpI/IHO)KeHI/IH OIPEACTICHHOI'O MHTEI'paJia. Boiuncnienue miomaay. Berarcienue qiuHbI Aoyru. Brruncienne ooneMa
TeJla BpallicHu.

Tema 5. OnpeenanTtean 1 MATPHUIbI

Jlexuwms 15. Onpenenurenu. OcHoBHble moHsTHs. CBOCTBA omnpenesuTeneil. Munop, ainredparndeckoe gonosnHeHne. Crocoosl
BBIYUCJIEHHSI OITPEIE/TUTEIEN.

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

Tema 6. CuctemMbl JUHEHHBIX YPaBHeHUI

Jleximsa 16. Cucremsl TMHEWHBIX ypaBHeHU. OTHOpOAHAs CUCTEMa JIMHEMHBIX ypaBHEeHUIl. Perienrie cucreM JIMHEHbBIX
anrebpanuecknx ypaBHeHni. Meton Kpamepa perieHust cucteMbl JIMHEHHBIX ypaBHeHuid. Meton 'aycca. MaTpudHbIil MeTox
peleHns cucTeM JIMHelHbIX ypaBHeHuid. Teopema Kponekepa-Kanemm. PasHocuibHbIE cucTembl. COBMECTHasl cCUCTEMa

Tema 7. BekTopHas ajreopa

3AE
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Jlexkums 17. Ckanspsl u BekTOpbl. Onepariny Haji BEKTOpAMU: CYMMa M Pa3HOCTh BEKTOPOB, YMHOXEHHE BEKTOPA Ha CKAJIAP.
Ipoekius BekTopa HAa 0ch. Mojyib BekTopa. Hanpasistionue KocuHychl. Pa3iiokeHre BEKTOpa MO eIMHUYHBIM OPTaM.
CkaJisipHOe NPOM3Be/ICHUE BEKTOPOB U €r0 CBOUCTBA. IIPUIIOKEHUS CKAJISIPHOTO MPOM3BEIeHHsT BEKTOPOB. BekTopHOE
[POU3BE/IEHNE BEKTOPOB U €ro CBOMCTBA. [IpUiIoKeHNsI BEKTOPHOTO MPOM3BeieHNsT BeKTOPOB. CMeEIaHHOE MTPOU3BEICHUE
BEKTOPOB.

Tema 8. AHajqnTHYECKAsi reOMeTPHsI B IPOCTPAHCTBE

AHanuTHrYecKasi FeOMEeTpHUs B IPOCTPAHCTBE Y paBHEHHE MIOBEPXHOCTU M JIMHUY B IIPOCTPAHCTBE. Y paBHEHHUE MTPSIMOM JINHUM B
npocTpaHcTBe. Y paBHeHue cepsl. [IoBepXHOCTD 1 ee ypaBHEHHE.

YpaBHEHHUS IIOCKOCTU B TPOCTPAHCTBE.

OcCHOBHBIE 32]Ja4H, HCTIOJB3YIONE YPAaBHEHHUS TFIOCKOCTH.

YpaBHeHUs PAMOI B TPOCTPAHCTBE.

OcHOBHbIE 32241, UCTIOJIB3YIOIIE YPaBHEHHUS MPSIMOM B IIPOCTPAHCTBE.

B3aumHoe pacrniosioxeHue npsMoi U IIOCKOCTH B TPOCTPAHCTBE.

IToBepxHOCTH U €€ ypaBHEHHE.

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

DyHKIMN HECKOJIBKHX NIepeMeHHbIX. YacTHbIe Mpon3BoaHbIe. [IoHATHE (DYHKIMU OT HECKOJIBKUX NepeMeHHbIX. JInHnM n
TIOBEPXHOCTh ypoBHsl. HenpepsIBHOCTH (DYyHKIMH ABYX NepeMeHHbIX. YacTHbIE Mpon3BogHbIe. [IpoM3BOAHAS M0 HATIPABJIEHHIO.
I'paguent. YacTHbIE TPOU3BOJHBIE BBICIINX TOPSAKOB. DKCTpeMyM (DYHKIMU. MaKCMMyM ¥ MUHUMYM (DYHKIIMHM HECKOJIBKUX
repeMeHHBIX. HeoOX0ANMBIil TpHU3HaK SKCTpeMyMa.

MGTOH HAaMMCEHBbIINX KBAaApaTOB HOCTpOCHI/IC OMIIMPUIECCKUX q)OpMyJ'[ 0 METOAY HAMMEHBbIIINX KBAaApPaTOB.

Tema 10. UncJioBbie u creneHnbie psiabl. Psajg Teinopa

Yucnossle U creneHHsie psaabl. Psg Teinopa Yucnosie psibl. HeoOX0AUMBIN MPU3HAK CXOAMMOCTH YHCIOBOTO Psifia.
JocTaTouHble MPU3HAKYM CXOAMMOCTH YMCIOBOro psina. [lpusHak cpaBHenus. [pusnak Janamoepa. [TpusHak Kormm.
WHTerpanibHblil pu3HaK. 3HakonepeMeHHbie psjbl. [Ipu3naka JleniGuuia. CXoquMOCTh CTENEHHBIX psAoB. Psapl Makiiopena u
Teitnopa. IlpumeHeHre psIOOB B IPUOIMKEHHBIX BBIYMCICHUSX

Tema 11. IudppepennnaibHble ypaBHEeHHS IEPBOT0 NOPSIKa

Huddepennyanpable ypaBHeHUs nepBoro nopsjka. 3agava Komm. [JudgepeHunanbsable ypaBHEHUA IePBOro nopsika ¢
pazpensommmuca nepeMeHHbIMU. CrcteMsl TudepeHInaTIbHBIX YpaBHEHUH. JINHEeHbIe CUCTEMBI C TOCTOSHHBIMU
koapdunuentamu. OTHOPOAHbIE U JMHEHbIe quddepeHInaIbHble ypaBHEHN IEPBOro Nopsaka. Y paBHeHue bepHysumm.

Tema 12. Indchepenuansnubie ypaBHeHHsI BBICIINX MOPSIIKOB

Uurerpupyemslie Tursl auddepeHIraIbHbIX YpaBHEHHI BToporo nopsiaka. Ciyyan NOHMKeHHs nopsijika. MHTerprupoBaHuie
v depeHIaIbHBIX YPABHEHHUI ¢ IIOMOIIBIO CTETIEHHBIX PAAOB. JIMHeHble 0MHOpOIHbIe AnddepeHInaTbHbIe YPaBHEHHUS
BTOPOTO MOPsIAKA C TIOCTOSTHHBIME K03 uimenTamu. JInHeliHbe HeoqHOpOHbIE T pepeHINaTbHBIE YPAaBHEHUS BTOPOTO
MopsiAKa ¢ MOCTOSIHHBIME K03 duitmenTamu. JIMHEHHbIE CHCTEMBI C TOCTOSIHHBIMU KO3((PHUITIIEHTaMHU.

5. IlepeuyeHpb y4eGHO-METOIHIECKOrO 06ecnedeHHsI AJIsI CAMOCTOSTENbHOM PadoThl 00y4aIOIUXCSI MO
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeMoCpeACTBeHHOro yyactust. CamocTrosTesbHast padoTa MoApasAeNseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTebHAs padoTa 00yYAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3aesioB) AUCHMIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON paboThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIIrecs YNTAIOT U KOHCIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIpABJICHHbIC Ha 3aKperIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil ¥ JEKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOYASL:

INopsimok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielMINTETa, POrpaMMaM MarkCTpaTyphl (YTBEPXKICH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepcetBa oopasoBanust Poccutrickort ®eneparmu Nel4-55-996un/15 ot 27 Host6pst 2002 r. "O0 akTHBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHbIX 3aBeICHUI"

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

IpaBuia BHyTpeHHEro pacrnopsika (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHaibHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokaneHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) enepaibHOTO 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.

Crpanyua 8 u3 12.
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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.

IIporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu OPI'OC BO u yyeOHbIM 1aHoM 1o Harnpasiienuio 05.03.06 "Dxosorust
Y TIPUPOAONIOIIB30BaHUE" 1 TIPO(IITIO TIOATOTOBKY "V IIpaBlieHre KaueCTBOM OKPYKAIOIIEH Cpeibl U IPUPOTHBIMU pecypcaMu’.

3AEKTPOHH BI
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.07 Mamemamuxa

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

Hanpagsnenue noarorosku:_05.03.06 - Sxoorus ¥ NpUPOIONOIb30BaHIE
[Ipocusb NoAroToBKYM: _YIpaBieHne KaYeCTBOM OKPY:KaloIel cpeibl U MPUPOIHBIMUA PECYpcaMu

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

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.
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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

Hanpagsnenue noarorosku:_05.03.06 - Sxo0orus ¥ NpUpPOIONoIb30BaHIE
[Ipocuss NoAroToBKYM: _YIpaBieHne KaYeCTBOM OKPY:KaloIel cpeibl U MPUPOIHBIMUA PECYpPcaMu

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

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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