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

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

WHCTUTYT 5KOJIOTHH 1 ITPUPOJOTIONIb30BAHUS

=T
=

4
X

¢
>
'w-
2

VYTBEPKIAIO
IIpopekTop mo oOpa3oBarebHON aesTebHoCTH KDY
Typunosa E.A.
R 20T

IIporpamMmmMa QuCHUILIMHBI

MaremaTtnka

Hanpagsnenne noarorosku:_19.03.01 - brorexHomnorus
Ipodwmie moaroroBku: BUOTEXHOIOrUA ¥ OMOMHKEHEPHUS
Kpanudukanus BblTyCKHUKA: OaKalIaBp

dopma 0OyUeHHUs:_OIHOE

SI3BIK OOyUEeHHS: PYCCKUI
o Havyana oOyveHus o odpa3oBaTeIbHON mporpamme: 2024

O PAEKTPOHHBIH
ann Y‘]:IPIBEPCPITET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



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

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 muctmruiebl paspadoran(a)(n): I'mibsganos A.K. Kocrepuna E.A. Hukonenkosa T.B.

1. IlepeyeHb MIAHNPYEMBIX Pe3YJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEMbIMUI
pe3yabTatamu ocsoenusi OIIOII BO

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

Mudp PacuudpoBka
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-1 CriocoOeH U3y4aTh, aHAIM3UPOBATh, UCTIOJIL30BATh OUOJIOTHYECKHe OOBEKTHI U MPOLIECCHI,

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

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

TEOPETUYECKUE OCHOBbI MATEMATHKU U MATEMATHMYECKHX METOJOB, OCHOBHBIE IIOHATHUS TEOPUHU (PYHKIMH,
v depeHITaTbHOTO H UHTET PATbHOTO UCUUCIICHUS, IMHEHHON anreOpsl, aHATMTHIECKO TeOMETPHH.

HoKkeH yMeTh:

OCYHIECTBJIATH BI>I60p HWHCTPYMEHTAJIbHBIX CPEACTB IJIA O6pa6OTKI/I JAaHHBIX B COOTBETCTBUU C MOCTaBJICHHOM 321,[121‘16171,
AHAJIM3UPOBATH PE3YJIbTATHI PACYETOB U 'PAMOTHO 00OCHOBBIBATD MOJIy4Y€HHbIC BbIBObI.

JlomxeH Bl1afeTh:
OCHOBHBIMH METOJIJAMH MaTeMaTUIeCKOl 00padOTKY MH(POPMAIMY 1 HABBIKAMH PEIICHUS MPAKTUIECKUX 3a/1ad.
JoJKeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTb:

[TpuMeHATh NoJTyYeHHbIEe 3HAHUS Ha TIPaKTHKE

2. Mecro guctumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hanaas qucrmruivHa (MOayJb) BKodeHa B paszaen "B1.0.07 ducturumasl (MOaym)" OCHOBHOM MPO(ecCHOHANBHON

obpazosarenbHoi nporpammsbl 19.03.01 "BrotexHonorus (BuotexHosorus ¥ OMOUHKEeHepHs)" U OTHOCUTCS K 00sI3aTeJIbHON
yactu OITOII BO.

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

3. O6beM QUCHUILUIMHBI (MOYJIsI) B 3a4€THBHIX € IHHAIAX ¢ YKa3aHHeM KOJNYeCTBa YacOB, BbIJeJeHHbIX HAa

KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO611ast TPyIOEMKOCTh AUCIMIUTMHBL cocTaBiseT 10 3aueTHbIx(bie) equHuii(b) Ha 360 yaca(oB).

KonraktHast pabota - 194 yaca(oB), B ToM uucIie Jiekiuu - 68 daca(oB), mpaktuyeckue 3aHsaTus - 122 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHON paboThI - 4 yaca(oB).

CamocrostenbHast padoTa - 94 yaca(oB).
KouTposns (3auét / x3amen) - 72 yaca(oB).

dopMa NPOMeKYyTOUHOTO KOHTPOJIS TUCLUIUIMHEL: 3a4eT B |1 ceMecTpe; 9K3aMeH BO 2 CEMeCTpe; 3a4eT B 3 ceMecTpe; 9K3aMeH B
4 cemecTpe.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOSTEJbHON Pa60ThI 0 AV CHHUIINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EeMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumiamnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktn-/Iadopa-/Iadopa-| TeJab-
Mo ayJst MECTP| Bcero | B 3JI. | YeCKHe | YecKHe |TOpHbIE |TOpHbIe| Has
¢dopme BansaTus,| B 3J. |[pabdoThl,| B 3. pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

1 Tema 1. AHanuTHUYEeCKasi FeOMETpUs Ha TUIOCKOCTH. 1 6 0 14 0 0 0 7
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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
7 Tema 2. [Tonstue pyHKIMK U Tpefena (PyHKIUN. 1 6 0 10 0 0 0 5
3. |Tema 3. IIpousBoaHas pyHKIMN. 1 6 0 12 0 0 0 5
4. Tema 4. HeonpenesieHHBIH 1 Onpe/ieIeHHbIN 2 10 0 18 0 0 0 17
UHTETpa
5 TeMaUS . Onpenenmeim u Matpuupl. Cucremsl 2 6 0 12 0 0 0 ]
JIMHEWHBIX YPaBHEHHH.
6. |Tema 6. BekTopHast asireopa. 3 4 0 6 0 0 0 3
7 Tema 7. AHanUTUYECKasi TEOMETPUSI B 3 6 0 12 0 0 0 6
MIPOCTPaHCTBE
g Tema 8. PyHKIINM HECKOJIBKUX TIEPEMEHHBIX. 3 4 0 10 0 0 0 4
9. [Tema 9. YncoBble U CTENIEHHBIE PAbL. 3 4 0 8 0 0 0 4
10. Tema 10. ducpdpepeHnmanpabie ypaBHEHHUS TIEPBOTO 4 8 0 10 0 0 0 20
MOpsIKa
1. Tema 11. JuddepeHnnaibable ypaBHEHUS BBICIIAX 4 8 0 10 0 0 0 15
TIOPSIIKOB
l1Toro 68 0 122 0 0 0 94

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. AHasuTHYE CKAsI T€OMETPHS HA IUIOCKOCTH.

Anantryeckas reoMetpus. [IpsmMoyronpHas cucteMa KOOpAMHAT Ha IIocKocTi. OCHOBHBIE TOHATHS. KoopvHaThl TOUKH Ha
IUIOCKOCTH. JlekapToBa cucteMa KoopauHat. Abcuycca, opauHata. KeagpaHtsl. Paguyc-BeKTOp TOYKH Ha INIOCKOCTH.
[onsipuble KoopanHaTHL. CBA3b MEXAY MOJISPHBIMU U NPSIMOYTOJIbHBIME KoopauHaTamu. [IpeoGpa3oBaHue MpsMOYToIbHOM
cucreMbl KoopauHat. [lapannesnsHslii nepeHoc. IIoBOpoT cucTeMbl KOOpauHAT. PaccTosiHre Mexk Iy ABYMs TOUKAMH Ha
IUIOCKOCTH. [lesieHne oTpe3ka B JaHHOM oTHolIeHuH. [lnomaas TpeyroibHiKa. Y paBHeHue uHun. MaoxectBa. [Ipumeps
MHOXecTB. PaBeHcTBO IByX MHOXKecTB. [lycroe MHOXecTBO. [loHATHE MOoAMHO)ecTBa. Onepauuy HaJi MHOKECTBAMM:
o0beIMHEHNE, NIepeceYeHre, pa3HOCTb. JIMHKS, Kak MHOXECTBO TOUYEK. Y paBHEHHE JIMHUM Ha IUIOCKOCTH. [locTpoeHne TMHIM
T0 ee ypaBHeHMIO. AJreOpandyeckue JTUHUM. JInHuy nepBoro nopsaka. Jlnaum Broporo nopsaka. I1psMas quHus. Y paBHeHHe
MPSIMOIA € YIJIOBBIM K03dpuiimertom. HayanbHbii 0Tpe3ok, yrioBoi koaddunuent. OOiiee ypaBHEHUE MTPSIMOH,
anredpanyecKkoe ypaBHEHUE TIEPBOTo MOPsIKA. YTOJ MeXIy IBYMs IIPSMBIMU. Y CIIOBHE NapaJUIeIbHOCTH NPSIMBIX. Y CIIOBUE
NIePIICHANKYJIIPHOCTH MPSIMBIX. Y paBHEHHUE MPSAMOH, IIPOXOSIIEH Yepe3 TOUKY B JAHHOM HAIIPaBJICHUH. Y paBHEHUE NPSIMOi,
MIPOXOJsLIEH Yepe3 B¢ JaHHBIe TOYKH. Y paBHEHHE MPSMOi B OTpe3Kax Ha ocsix. Touka nepeceyeHus ABYX MpPsMBbIX.
HopmaibeHoe ypaBHeHHe npsiMoid. PaccrostHue oT ToukM 1o npssMoid. JInauu Broporo nopsinka. OCHOBHBIE TIOHATHSI.
OkpyxHocTh. HopMasibHOE ypaBHEHUE OKpyKHOCTHU. LleHTpasibHble KprBBle BTOPOro nopsiaka. dimrc. Kanonnueckoe
ypaBHeHue siumnca. Pokyc 1 ocu wmrica. kcueHTprcuteT. ['unepbona. Kanonnyeckoe ypaBHeHHe runepOoisl. Pokyc u
OCH runepoosIbl. ACUMITOTH runepoosibl. HelleHTpasibHble KpuBble BTOporo nopsigka. [lapadona. ®okyc u qupekTpuca

Tema 2. IlonsaTue ¢pynkium u npeaea (pyHkium.

Pynkims. [ToctosHHBIE U TTepeMeHHble BearmunHbL. [ToHsATHE (QDyHKIMU. APryMeHT Wi He3aBucumasi nepeMenHast. OyHKims
WM 3aBUcKMas iepeMeHHas. Oonacts onpenernenus ¢pyHkimn. MHTepBa, otpe3ok. ['paduk ¢pynkuuu. [Ipocreiime
(yHKIIMOHATBHBIE 3aBUCUMOCTH: TIpsIMast (DyHKIIMOHAIBHAS 3aBUCMOCTh, OOpaTHast

q)yHKIII/IOHEU'[bHaH 3aBUCUMOCTbD, JINHEWHAS 3aBUCUMOCTD, KBaJIpaTU4YHaA 3aBUCUMOCTb, CHHYCOUJaJIbHAS 3aBUCUMOCTD.

CriocoOsl 3aanust (PYHKIUK: aHATTUTUIECK Ui, TAOMUUHbIA, rpadudeckuii. [TousTue HesiBHOM (pyHKIMK. [ToHsATHE OOpaTHOM
dbynkumn. Kinaccudukanms gyHkmm ogHo# nepemenHoi. Lenast pauyonanbHast pyHKums. [JpoOHast pauoHaibHast (DyHKIUS.
UppaumonansHas pyHkums. TpaHcieHneHTHasT (DyHKIS.

IIpenen ¢pynkuuu. defictBuTenbHble yrcia. Yuciaoas ock. Moy yncia. CBOMCTBA MOIYIIS YHCIIa.
Ionstre okpectHocTH Touky. [Ipenen gpynkunu B Touke. OTHOCTOPOHHME TTpesiesibl. YucIoBast HOCae0BaTEIbHOCTb.

[penen uncnoBoii nocienpoBateabHOCTH. beckoHeuHo Maibie yHKImU. BeckoHeuno Goubiime pyHKkuuu. OCHOBHBIE TEOPEMBI
0 6eckoHe4yHo Majibix. OCHOBHBIE TeopeMsl o Mpesenax. Cymma npenesos. [Ipoussenenue npesesos. [Ipenesn oTHOMmeHus sin
x/x ipu x->0. Yucno e. [ToHATHE 0 HATYpaJIbHBIX JIOrapupMax.

Tema 3. IlpousBognast (pyHKIuM.
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HenpepeiBHOCTh (pyHKIMM. [ToHATHE Npupalnenus nepemeHHol BeauuuHsl. [Ipupamenue ¢pynknun. HempepblBHOCTD (pyHKIMU
B Touke. HenpeprIBHOCTh (hyHKIIMM Ha JAHHOM MHOkecTBe. HerpepbIBHOCTh OCHOBHBIX JIEMEHTAapHBIX (DyHKIMIA. OCHOBHbIE
TeopeMsl O HelpephIBHBIX (pyHKIUAX. CyMMa, Mpou3BeeHUe, JeJieHue HelpephBHbIX (pyHKIMA. Touka pa3pbiBa.
Kiaccudukanus touek paspoia. [IponsBonHas ¢pyHkuuy. 3agava o KacaTesapHOR. 3aaya 0 CKOPOCTH ABUKEHUS TOUKU.
Oob1iee omnpeiesieHNe TPOU3BOAHOM. [ eomMeTprueckoe 3HaueHe POM3BOAHON. Pu3ryeckoe 3HaYeHHe TPOU3BOTHOM.
OcHOBHBIE TEOPEMBI O IPOU3BOAHBIX. [IpOM3BOHBIE OT HEKOTOPBIX MpocTedmux ¢pyHkuuil. IIpou3BoaHas creneHHOR
pynkimu. [Tponssoanas ot sin X u cos X. OcHoBHBIE ITpaBuia auddepeHurpoBanusa GyHkuuil. [IponsBogHas CymMsl,
nipousBesieHus1, npoodu. [IponsBonas cinoxuoi ¢pyHkimu. [Iponssoanas cioxuon ¢pyHKIME. [IponsBoaHas odpaTHOR
pynxmu. [Tponssognas HessBHOM (yHKLMK. ITpon3BoaHas norapudmudeckoit pyHkuun. IlponsBoaHas nokaszaTeabHON
yskumn. [IponsBogHble 00paTHBIX TPUroHOMETpHUYecKuX (pyHKIMEA. Tabana Npou3BOAHBIX IeMEHTAPHBIX (DYHKIIHH.
[NoHsTHE O MPON3BOJHBIX BHICIIMX NOPsiaKoB. [Ipumenenne npousBoaHoi. Bo3pacranue u yobiBaHne (pyHKIMHM OTHON
nepemeHHol. [Tonstue o npasune Jlonutansa. ®opmyia Teiinopa i MHorowneHa. Popmyda Telinopa s (pyHKIMH.
HUccnenoBanre pyHKIMiA ¢ OMOIIBIO MPOM3BOAHBIX. Bo3pacTanue n yobiBaHUe (hYHKIMI. DKCTpEMyM (PYHKIUH OTHON
nepeMeHHOM. JlocTaTouHbIe YCIOBUS SKCTpeMyMa (PyHKIMU. MakcuMyM 1 MUHUMYM (DyHKIUE. BBITyKJI0CTh M BOTHYTOCTh
rpaduka pynkuuii. Touka nepernda. JJocrarounble ycioBuUsI BBITYKJIOCTh M BOTHYTOCTH Tpadrka (hyHKIMA. ACUMITTOTHI
pynxmii. [Toctpoenue rpaukoB (PyHKIMH.

Tema 4. HeonpeaeJieHHbIH U ONpe/1eJIeHHbIH HHTErpaJj

Heonpenenennsiii u onpeaenennsiii uarerpai Judpdepenumai. [lonstue o nuddepenuunane pyHkuuun. Cesasb quddepeHnuaia
(pynkumu ¢ npousBoaHoil. ['eomerpuueckuit cMbica quddepenimana. Puszndeckoe 3HaueHue quddepeHimana.
[pubmmkeHHOE BRIUMCICHUE TTpupanienus ¢pyHkiun. CeoiictBa quddepenimana. Tadma quddepeHnmaioB (hyHKIUA.
Huddepentmanst Beiciix nopsakoB. Heorpenenennsiii uarerpat. [leppoodpasHas ¢pyHkius. [loHsATHE HeoNpeeIeHHOTO
uHTerpasia. OCHOBHBIE CBOWCTBA HEONPEIEICHHOTO MHTerpaia. Tabiuia OCHOBHBIX HeollpeeJIeHHbIX HHTerpasioB. OCHOBHBIE
MEeTOJIbl MHTErprpoBaHus. MeTo paszioxeHus. Meton noactaHoBKU. MeTo/ MHTerpupoBaHus 1o yacTsM. MiHTerpupoBaHue
panMoHaNBHBIX ApoOeii. IHTerpupoBaHue TpUroHoMeTpuieckux (hbyHKiui. OnpeneneHHbR uaTerpai. [lonsrue 06
orpeJe/iecHHOM MHTerpaie. Bepxuuit u HrwxkHUi ipeaesbl. @opmyna HelotoHa-JleriOHuia. ['eomerpudyeckuii cMBICT
olpeesieHHOro uHTerpaja. OCHOBHBIE CBOMCTBA OIPEEIeHHOr0 HHTerpaia. MeTosl BEIYHCIIEHNS ONPee/IeHHOrO MHTerpaa.
Onpe/ieieHHBIA HHTETpaJT KaK TpejiesT UHTErpalbHONA CyMMBI. MeTo bl TPUOJIVKEHHOTO BHIUKCIICHHS Ope/IeIeHHBIX
uHTerpasios. [1oHATHE O MPUOIMKEHHOM BBIYHCIICHUN ONpe/IeIeHHBIX UHTErpajioB. PopMysia mpsiMOYTroJIbHUKOB. DopMyIia
Tpanenuil. @opmyna Cumricona. [IpunoxeHus ornpeneseHHOro UHTerpaia. Beruncaenue miomaay. Beraucienue JUIMHBL TyTy.
BrrunciieHne oobema Tena BpaieHus.

Tema 5. Onpeneantenu u maTpunbl. Cucrembl JUHEHHbIX YPaBHEHHUI.

Onpenenutenu u Matpuibl Onpenenureny. OcHoBHble noHATHA. CBONCTBA onpeaeuTeneil. MuHop, anredpanyeckoe
JonosHeHre. CriocoObl BEIYMCIeHMs onpeaenurteneid. Marpuiibl. OcHOBHbIe IOHSTHS. KBajsipaTHas1, AuaroHas bHast, €qUHIUYHAS
Matpuupl. Onepanuy HaJl MaTpULIAMU: CJIOKEHUE, YMHOKEHHE Ha YUCIIO0. DJIeMeHTapHble IPeoOpa30oBaHusl MaTpPHLL.
[pousBenenue marpull. HeBbipoxaeHnas matpuna. O6paTHas MaTpuia. Panr Matpuiibl. XapakTepucTHIecKoe ypaBHEHHE.
CoOCcTBEHHOE YMCIIO M COOCTBEHHBIN BeKTOp. CrcTeMbl JIMHEHHBIX YpaBHeHUi. OJHOpOAHAs cHcTeMa JIMHEHHBIX YpaBHEHUH.
Meron Kpamepa perieHus cucteMsl JIMHEHHBIX ypaBHeHuA. Meton I"aycca

Tema 6. BekTopHas aareopa.

Bekropnast anreopa. Ckasisapbl 1 BeKTOpbl. Omiepaliuy Hajl BEKTOPaMU: CyMMa U pa3HOCTh BEKTOPOB, YMHOKEHHUE BEKTOpa Ha
ckassap. [Ipoekius BekTopa Ha ock. Moy BekTopa. Hanpagssionyie KOCMHYCHL. PasiioskeHne BeKTopa Mo eIMHUYHBIM OPTaM.
CkanspHoe Mpou3Be/ieHre BEKTOPOB U ero CBOMCTBA. [IpusioxkeHust CKaasipHOTro Mpou3BeieHus1 BEKTOpoB. BekTopHoe
MPOM3BeJICHUE BEKTOPOB U €ro CBOKCTBRA. [IpriokeHus BEKTOPHOTO MPOU3BeIeHUs BEKTOpPOoB. CMelIaHHOe MTPOU3BeIeHIE
BEKTOPOB.

Tema 7. AHATUTHYECKAs TeOMETPHSA B MPOCTPAHCTBE

[IpssMoyrosbHbIE KOOPAMHATH B POCTPAHCTBE. AHAIMTAYECKasi TeOMETpUs B POCTPAHCTBE Y paBHEHUE MOBEPXHOCTH U JIMHUU
B IIPOCTPAHCTBE. Y paBHEHHE IJIOCKOCTU. YTOJI MEKY IUIOCKOCTSMU. Y CJIOBHE NapaJlIeIbHOCTH U IIEPIEHIUKYJIIPHOCTH.
YpaBHeHUe npsAMoN JIMHUM B ITpocTpaHcTBe. KaHOHMYeckoe ypaBHeHue NpsMOi. Y paBHeHUE cephl.

Tema 8. PyHKIINHU HeCKOJbKHUX MepPeMeHHbIX.

DyHKLMY HECKOJIBKUX NIEPEMEHHBIX. YacTHbIe NPOM3BOAHbIE MeTo HauMEHbIINX KBaJpaToB PYHKIIMU HECKOIBKUX
nepeMeHHbIX. YacTHele Tpon3BoHble. [ToHATHE (PYHKIMU OT HECKOJIBKUX MepeMEeHHbIX. JIMHUM 1 IOBEpXHOCTh YPOBHSI.
HenpepslBHOCT (hyHKLIMH ABYX MepeMeHHbIX. YacTHbIe ponu3BoaHble. [Iporn3BoaHas no HanpasieHuo. I'paguent. YactHole
MIPOU3BOAHBIE BBICIIUX MOPSIKOB. DKCTpeMyM (PyHKLIMH. MaKCUMyM U MUHUMYM (PYHKIIMA HECKOJIBKUX MEPEMEHHBIX.
HeoGxonumblii mpu3HaK skcTpemyMa. MeTo HauMeHbINX KBaapatoB [loctpoenne sMmuprueckux hopMyJ o METOLY
HauMEHBIIMX KBAJpaTOB.

Tema 9. UncioBble H CTeNeHHbIE PSIAbIL.

[MoHsTHE O YMCIOBBIX psiax. YncioBble U cTeneHHbie psiapl. CXoauMocCTh YnuciioBoro psijia. Heo6xoammoe u qocratoyHoe
ycnoBue cxopumoctd. [1pusHak cpaBHenust psjoB. [IpusHak [Janam6epa. 3nakouepenyomupecs psabl. [Ipu3Hak cxoauMcocTu
JleriGHuna. Crenennsle psiibl. CXOQUMMOCTh CTENeHHBIX psinoB. Paanyc cxopumoctu. Psyiet Makiiopena u Teinopa.

Tema 10. JudcbepeHnuansuble ypaBHeHUsI NEPBOro NOPsiAKa

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

Tema 11. IudpepennmaibHble ypaBHEeHHs BHICIIHX MOPSIIKOB

NuTterpupyemsie TUIB quddepeHaIbHbIX YpaBHEHUI BToporo nopsaaka. Ciydau NoHu:xeHus nopsaka. HrerpupoBanue
JugdepeHIaTbHBIX YPAaBHEHUII ¢ TOMOILBIO CTENIEHHBIX PAAOB. JInHelHble 0MHOPOIHbIE AU depeHIINaTbHbIe YPaBHEHUS
BTOPOTO NMOpAJKA ¢ MOCTOSIHHBIMU K03 puimentamu. JInHeiiHble HeoqHOPOAHbIE MU pepeHIInaIbHBIE YPaBHEHUS BTOPOTO
ropsAaKa ¢ MOCTOSIHHBIMU Ko3ddurimenTamu. JInHeiHbIe CUCTEMBI ¢ TOCTOSIHHBIMU KO3(P(DULIIEHTaMU.

5. IIepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXCcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasaensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTesibHas paboTa 00yYaloMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TAK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloMecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 33/IaHMs1, HAIIPABJICHHBIE Ha 3aKpeIlieHNe 3HaHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U TPOMEKYTOUHOMY KOHTPOJIIO IO JUCLUILJIMHE.

OpraHu3alysi CaMOCTOSITETIEHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmm Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJIBHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHUI "

VYcraB (eaepanbHOro rocyiapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKMiA)
(penepaspHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKICHHs BBICIIIETO
npodeccuonanbHOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa
O6pazoBaTesbHBIN pecype 1o MaTeMaTHIecKUM MakeTaMm - http://exponenta.ru
denepalbHBII pecypc TECTUPOBaHUSA 10 MaTeMaTHKe - https:/fepo.i-exam.ru/
DJIeKTPOHHbIE KHUTH U JKyPHaJBI 110 MaTteMartuke - http://www.math.ru/lib/

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCHHUIIUHE (MOIYJIIO0)

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYAET OLICHOYHBIC MAaTEPUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE SHHHHfI, yMCHI/Iﬁ 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEJACTB BKIIOYACT OLEHOYHbIE CPEACTBA TEKYLIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS cieayommas HHPpOpMaIus:

- COOTBETCTBHE KOMIIETCHITUI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTY KOMITETEHITHA;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCHUILIMHE (MOYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OLIEHIMBAHUS IS KKIOTO OLIEHOYHOTO CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOT'O CPEe/ICTBA;

- cofiepXkaHUe OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJ1 OLIECHOYHBIX CpeACTB 10 AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JUCHUITTMHBI (MO}IyJ’IIO).

7. IlepeyeHnb aUTEPATYPHI, HEOOXOAMMON JIJIsI OCBOEHHUSI U CIUILIUHBI (MO LyJIsl)

OcBoeHUe QUCLUIUTMHBI (MOYJIs1) TIperoiaraeT u3ydeHrue OCHOBHOM 1 JIOMOTHUTEIbHON y4eOHOM tuTepaTypsl. JIuteparypa
MOXET OBITh JOCTYITHA 0OYJalOIIMMCS B OTHOM M3 ABYX BapUaHTOB (JIMOO B 0OOMX M3 HUX):
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- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY JOroBOPOB C
HpaBOO6J’[aIlaTeHHMI/I N

- B ieyaTHoM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOy4aiomiiecs noaydaioT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIIAMU 110JIb30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOMIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn HCTionb30BaHNM TTeYaTHBIX N3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emruisapa (st odydatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON TUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUIUINHY.

INepeveHb OCHOBHOH M OTIOJHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIST), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILTAHEL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmoreku KOY.

8. [Iepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MO TyJIsT)

Koncynsrant Ilmoc - http://www.consultant.ru/cons/cgi/online.cgi?req=home&utm_csource=online&utm_cmedium=button
HanmonanbHast anekTponHas 6ubnuoreka - https://rusneb.ru/
Pecypc no MaTMaTyeckuM nakeram - www.exponenta.ru

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

Pecypc nno nakery Mathemaica - www.wolfram.com

9. MeToanuecKne yKa3aHHA UIA 00yUJaIOMMXCs M0 0CBOEHHIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor MeToanuyeckue peKOMeHIaluu

JIEKLIA Pexomenpauuu:

[epen ouepenHoii eKIMel HEOOXOANMO ITPOCMOTPETH MO KOHCIIEKTY MaTepHa npeaplayniei Jekuuu. [1pu
3aTPyAHEHUSX B BOCHPHUATUM MaTepraa HaJlo 0OpaTUThCsl K OCHOBHBIM JINTEPATypPHBIM UCTOYHKMKaM. Ecim
pa3obpatbcs

B MaTepuaJie OIsATh He YAAJI0Ch, 0OPAaTUTHCS K JIEKTOPY IO TpauKy ero KOHCYJIbTalMi WM Ha MPaK THYECKUX
3aHATUAX;

- XOTs1 OBl OETJIO 03HAKOMHTbCSI C COJIEP)KAaHUEeM OUepe/IHOH JIEKIIMY 110 OCHOBHBIM MCTOYHUKAM JINTEPATYPHI B
COOTBETCTBHU C pabovel MporpaMMOi JUCIUTUIMHBL.

npaktuyeckue | Pekomennpanuu:
3aHATUAS - Ha 3aHSITUsI HOCUTh PEKOMEH/IOBAHHYIO JIEKTOPOM JIUTEPATypy:
- 00513aTeIbHO UMETh COOCTBEHHBIN KaJbKYJISTOD;
- JI0 OYEePeTHOTO MPAKTUYECKOTO 3aHATHS [0 KOHCIIEKTY (WM JIUTeparype) npopadoTaTh TEOPETUIECKUI
Marepual,
COOTBETCTBYIOILMI TEMbI 3aHSITHS;
- B HavaJIe 3aHSTHI 3a[1aTh MPEMOJaBATENI0 BOIIPOCH [0 MAaTepUally, BBI3BABILIEMY 3aTPyJHEHUS B €r0 MOHUMAHUK
u
OCBOEHHUU IPH PEIICHUH 33/1a4, 3aJaHHbIX JIJIsl CAMOCTOSITEIbHOTO PEellIeHHUST;
- IMETh TIpH ceGe KOHCTIEKT JISKITHIA;
- pellieHue 3a]]a41 BCEr/la HAUMHATD C BHIPAXKEHMUsI, IO3BOJISIIOIErO MOTYYUTh KOHEUHBIN pe3yJIbTar, a 3aTeM
HaXOIUTh
HEoOXOJUMble KOMIIOHEHTBI [JI51 €r0 MOJTyYeHUS;
- Ha 3aHSITUU JOBOJUTH KAXK/IYIO 33/1a4y 10 OKOHYATEJILHOTO PEIIeHHsI, B ClTyYae 3aTpyAHeHHI 0OpaIaThCsi K
Mperno/iaBaTe’o.

SAEKTPOHHBH
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Bujg paéor MeToanuyeckue peKOMeHIalu
CaMOCTOsI- Pexomenpanu:
TeJIbHast paboTa | - BBIIOJHATH BCe IUTAHOBHIE 3a/IaHMSI, BBIABAGMBbIE MPETIOJaBaTeIeM TSI CAMOCTOSTEIBHOTO BBITIOHEHUS, 1
pa3ouparb

Ha MPaKTUYECKHX 3aHATHSAX U KOHCYJIbTAIUSX HESICHbIE BOTIPOCHI;

- BBIIIOJIHATH U CAaBaTh B CPOK KOHTPOJIbHBIE PaOOTHI;

- IOATOTOBKY K TECTHPOBAHMIO JIyYIlle BCEr0 MPOBOUTD, MCIIOJb3Ys1 JEMOHCTPAIIMOHHBIN BApUAaHT TECTUPOBAHNUS,
KOHCIEKT JIEKIIMI ¥ peKOMEH/IOBAaHHYIO JIEKTOPOM JIUTEPATYPY;

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

- TIPY TIOATOTOBKE K 9K3aMeHY MapaulesIbHO TpopabaThiBaeTe COOTBETCTBYIONIME TEOPETUIYECKHE U TIPAKTUYECKHE
pasesbl Kypca, BCe HesiCHble MOMEHTHI

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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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 oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

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

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

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

lonosHATE ILHAS JUTEpPATYpa:

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

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

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

3K TPOHHBIH // JIaHb : 31eKTpoHHO-OubmoTevHas cucrema. - URL: https://e.lanbook.com/book/210344 (nata oGpaiteHusi:
20.02.2023). - Pexxnm mocTtyna: sl aBTOPH3. TIOJT30BaTENIEH.
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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
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

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

3AE
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