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denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

VHKeHepHBI MHCTUTYT

&

=

ry

=

- o

4
£
4

NOONUCAHO INEKMPOHHO-UUPPOBOT ROONUCHIO

IIporpamMmma auCHUIIMHBI

MaremaTtnka

Hanpasnenue nogrorosku: 27.03.02 - YrpapieHue Ka4ecTBOM
[Ipodune moAroToBKyM: _YpaBieHne KaYeCTBOM
KBammdukanus BblITyCKHUKA: OaKanaBp

dopma 0OyueHus:_0YHOe

SI3bIK 0OyUEHUS: PYCCKMIA

I'ox Havasia 0Oy4eHus1 o oOpa3oBartebHOM nporpamme: 2022

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



IIporpamma mucimruiuael "Matematuka'; 27.03.02 "YnpasieHue kauecTBoM'.

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 AUCHMIUTHHEL pa3padoTai(a)(u): cTapivii mpernoiaBares, K.H. Kanauera H.B. (Kadenpa obieit MareMaTuky,
oTJelieHre MaTeMaTuku), nvkalacheva@gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-1 CriocoOeH aHAIM3UPOBATh 331a4U MPOpECCHOHAIIBHON JIESITEIbHOCTH HA OCHOBE MOJIOKEHHH,

[BAKOHOB 1 METOAOB €CTECTBEHHBIX HAYK U MaTEMAaTUKU

OIIK-2 CriocobeH (hopMyJIpoBaTh 3a1a41 MPOoheCCHOHAIBHON JIESITEbHOCTA Ha OCHOBE 3HAHUI
MpoMIBHBIX Pa3JeioB MaTEMAaTHYECKMX U €CTECTBEHHOHAYYHBIX JUCIMIUIH (MOIYJIei)

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

OCHOBHBIE TEOPEMBI, MOJIOKEHHSI U BHIBOJIBI JINHEHHON aireOpbl, BEKTOPHOM aireOpbl, aHATMTHYECKOW TeOMETPUU U
MaTeMaTU4eCcKOro aHajIn3a

JloKeH yMeTh:

pelaTh MaTeMaTHYeCKUe 331a4H, MOJb3YsCh KaK KJIACCHUECKUMU IIPHEMaMy U METOJlaMU, TaK U IPOrpaMMHbIMU
HPOAYKTaMU

JloyKeH BIajeTh:

OCHOBHBIMM IIPHEMaMH U METOJAMU PELIEHUs 3a/1a4, TOCTPOEHUs rpahiKOB, aHAIN3a MTOJYUYEHHbBIX PE3yJIbTaTOB, a TAKKE
TOTOBBIMHU NaKETaMU KOMITBIOTEPHBIX IIPOrpaMM

JloJkeH 1eMOHCTPHPOBATh CIIOCOOHOCTb M TOTOBHOCTb:

NOHMUMATh MATEMAaTUYCCKUE BBIKJIAAKU K CIOCOOBI TMOCTPOCHUA MATEMATUIECKUX MOHCHeﬁ, n3yJaTb HOBBIE, B TOM YHUCIIE,
KOMITBIOTEPHBIE METOAbI PEMIEHHUS 3a4a9 B paMKax Hpe,HHO)KeHHOﬁ MaTeMaTU4YeCKOMN MOICIN

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKJioueHa B paszaen "b1.0.03 [ducuumiuHbl (Moaysu)" OCHOBHOM MpodecCHOHATBHON
obpazoBartebHON porpammbl 27.03.02 "YmpasieHnue kadectBoM (YTIpaBjieHHe Ka4eCTBOM)" M OTHOCUTCS K 00sI3aTeTbHON
ygactu OITOIT BO.

OcBauBaercs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4alomuxcs ¢ npemno/jaaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0ydaImuxcs

O61m1asi TPyIOEMKOCTh AUCIUTUIMHBI COCTABIsAET 8 3aueTHHIX(bie) exuHuIl(bl) Ha 288 daca(oB).

KonrtakTtHas padora - 144 yaca(oB), B TOM YuC/Ie JIEKIUH - 72 Jaca(oB), IpaKTHUECKHE 3aHATH - 72 Jaca(oB), TaOOpaTOpHbIE
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - O yaca(oB).

CamocrositenbHas padota - 108 yaca(oB).
KouTposns (3auét / 9x3amen) - 36 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIS IUCIUIUTIHBL: 3a49eT B 1 ceMecTpe; 9K3aMeH BO 2 ceMecTpe.

4. Conep:xaHue JVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHNeM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB U BU10B yqe6m,1x 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO Pa6OThI O JUCHUILIHHE (MO/IYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pas el qucummiaHeb / Ce- |exnun,/Texknun Ipakru-[[Ipakru-JIa6opa-J/ladopa- TeIb-
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 Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
1. |Tema 1. Jluneiinast anre6pa 1 6 0 6 0 0 0 24
2. |Tema 2. BekTopHast asireGpa 1 6 0 6 0 0 0 12
3. |Tema 3. AHanuTHYeCKas TEOMETPUS 1 6 0 6 0 0 0 12
4. Tema 4. MuoxectBa. Pynkuus. [Ipenesst u 1 6 0 6 0 0 0 12
HETPEePBIBHOCTh
Tema 5. TuddepeHpanbHOe McUUCIeHne
5 yHKIIMH omjoﬁ nepemeHHo. [Ipunoxenus 1 12 0 12 0 0 0 12
[IPOU3BOJHOIL.
6. Tema 6. PyHKIUHM HECKOIBKUX TIEPEMEHHBIX 2 10 0 10 0 0 0 12
42 \1pi | v )
2 [Temay. Eiﬂgerpanbﬂoe I/IC‘{I/ICJ'[CHI/Ie: 2 14 0 14 0 0 0 12
9. ema 9. [lu epeHIMaIbHbIEe YPABHCHUS 2 12 0 12 0 0 0 12
O CHOBHBIC CBCACHIT O Mﬁ?pﬂﬂﬁ?%grﬂﬁ_lvlalynu. RBaAPqTHAT, ar OHaTbHasT, TPCY T OiibHaA; TPHHbL: [,u,yu-ua*u-la
Mart aTpuIa-cTpoka. Marpuia-cronter. PaBasie MaTpuiiel. FpanciiongpoBdHHafMATPHIIAJ ee CBOHGTBA. |JIMHGIHHBIE 108
onepanuu Haja Matpunamu. [IponsBeieHre MaTPHUIL U erd CBOFCrBa. DeMeHTapHbI¢ peoOpatoBanusi Matpull. [lprBeieHue)

MAaTpPULBI K CTYIIEHYaTOMY BUJLY ITyTeM JIeMEHTapHBIX IPeoOpa3OBaHHI.

OrnpejenuTeny, UX CBOWCTBA U METObl BHIUKMCIICHNUsI. JlOTTOJHUTEIBHBII MUHOP K 3JIEMEHTY, alredpandeckoe JA0MOJTHEHHUE.
Teopema Jlarnaca. O6paTHas MaTpylLia, ee CBOMCTBA U MeTo/bl BbluncaeHusA. HeoOxoaumoe U JOCTaTOYHOE YCIIOBUE
CYILIECTBOBaHMsI 0OpaTHOI MaTpuilbl. MaTpuyuHble YpaBHEHUSI.

MuHop k-ro nopsiaka A1 Ipou3BOJIbHON MaTpHLibl. basucHblil MuHOp. Panr Matpumpl. CoiicTBa paHra MaTpuisl. MeTon
3JIeMEHTAPHBIX Pe0OPa30BAHMI HAXOKICHHSI PAHTa MATPULIBL.

Cucrembl TUHEWHBIX ypaBHeHU. CoBMecTHas1, HecoBMecTHas1 cuctema. OmnpejesieHHas1, HeonpeiejeHHas cCUcTemMa.
OnaHopojaHasi, HeOJHOPOAHAs cucteMa. PaBHOCHIIbHBIE CUCTEMBl. MaTpUUHbBIN METO]] pEllIeHuUsI CUCTEM JIMHEMHBIX YPaBHEHUM.
Dopmyinsl Kpamepa. MccnenoBanue cucreM JTUHERHBIX ypaBHeHUI MeTogoM ["aycca. Teopema Kponekepa-Kanesum.

Tema 2. BekTopHas aareopa

ITonsitue BekTopa. [JnmuHa (Moayiis) BekTopa. Hynesoi Bektop. Enqunuunblii Bektop. OpT BekTopa. PaBHbIE BEKTOPHI.
ITporuBomnonoxHbie BekTopbl. KosmuHeapHbie BekTopbl. KomruiaHapHbie BeKTOpbl. JIMHelHble onepaluy Hajl BEKTOPaMHU.
CyMMa BEKTOpPOB, pa3HOCTb BeKTOpoB. [Ipon3Be/ieHne BeKTopa Ha YMCIIO U ero cBoMcTBa. JIMHeiHas KoMOMHAIMSI BEKTOPOB.
IIpu3Hak KoJuMHEapHOCTH BeKTOpOB. [Ipr3Hak KOMIUIaHApHOCTH BEKTOPOB. [Ipoekius BeKTopa Ha OCb U €€ OCHOBHbBIE
cBoiictBa. KoopanHathl BekTopa. basucHble BEKTOPHI IeKapTOBOM CUCTEMBI KOOpAMHAT. Pasnoxenne BeKTopa 1o 6asucy.
Hanpagnsonme kocunycsl. Paguyc-BekTop.

CkassipHOe TIpOM3BEICHIE BEKTOPOB M €ro cBoicTBa. KocuHyc yria Mexmy BeKTopaMu. Y cIoBHE MePIEeHIUKYJISIPHOCTH 1
MapauIeIbHOCTH BEKTOPOB.

YnopspouenHas Tpoiika BeKTopoB. [IpaBas (JieBas) Tpoiika BEKTOPOB. BekTopHOe Ipon3Be/ieHe U ero CBOMCTBA.
I'eomeTpuyeckuil cMbICT BEKTOPHOro npousBeeHus. [IpecraBneHe BeKTOPHOTO MPOU3BEAEHUA B KOOPAUHATHON (hopMe.
CwMenaHHOE IPOM3BECHIE BEKTOPOB M €T0 CBOMCTBA. | eOMeTpryecKunii CMBICI CMeIIaHHOTO Ipon3BesieHus. [Ipeacrasienue
CMEIIaHHOTO IIPOU3BEJECHNS B KOOPAUHATHON (hopMe.

JIuneliHast 3aBUCUMOCTb BEKTOPOB. bazucHble BeKTOpbl. OpTOroHaIbHBIA U OPTOHOPMHUPOBAHHBIN 6a3uc. BekTopbl B n-MepHOM
HpocTpaHcTBe. basuc B n-MepHOM MPOCTPaHCTBE.

Tema 3. AHajuTHYECKAsI TeOMeTPHs

Merton koopauHat Ha riockocti. IIpsmoyronbsHas (nekaprosa) cucrema koopauHat (JICK). Ipocreiime 3aaun
aHayMTHYecKoi reometpuu. [losipHas cucteMa KOOpAMHAT U ee CBS3b ¢ JeKapToBOW. PaccTosiHMe MekTy TOUKaMu, IJIO0MAb
TPEyrolbHUKA, YpaBHEHUE OKPYKHOCTH B IOJISIPHON CHCTeMe KOOPAMHAT.
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JIvHum nepeoro nopsaka Ha wiockocty. Ilpsamas muHus Ha wiockocty. HesiBHOE 1 mapaMeTpuyeckoe 3alaHue JIMHUY Ha
TUTOCKOCTHU. Y paBHEHHME ITPSIMOYA ¢ YritoBbIM Koadpurmentom. OOIee ypaBHEHHE ITPSIMOM M €r0 YacTHBIE ClTydau. Y paBHEHUE
MpsIMOH B OTpe3Kax. Y paBHEHUE NPsAMOM, MPOXOALIel yepe3 JaHHYI0 TOUKY B JaHHOM HalpaB/IeHUU. Y paBHEHHE MPSAMON
MPOXOJAIIEH Yepes3 ABE JaHHbIE TOUKU. YTJIOBOH KO3(P(DUILIMEHT MPsAMOH, NPOXOAAIIMIA Yepe3 ABe JaHHble Touku. HopmanbsHoe
ypaBHEHHE NPAMOiL. YToJ1 Mexay ABYMs NPSAMBIMU. Y CJI0BHS NAapasUIeIbHOCTH U MEPNEHIUKYIPHOCTU ABYX MPSMBIX.
PaccrosiHue OT JaHHOM TOUYKU J10 IPSIMOIA.

KpuBble BTOporo nopsijika, X CBOWCTBA, XapaKTepUCTUKH U rpaduku. Kinaccudukanus KpuBbIX BTOPOro nopsigka.
[IpuBeneHne KPHUBOI BTOPOTO MOPsIAKa K KAHOHUYIECKOMY BHUAY. OKpYKHOCTD ¥ €€ CBOWCTBA. DIUIUIIC ¥ €T0 CBOWCTBA.
I'unep6o:a u ee cpoiictsa. [lapabona u ee cBoiicTBa. IIpeoOGpazoBaHue KPUBBIX BTOPOTO TOPSIIKA.

Tema 4. Muo:kecrBa. ®ynknusi. [IpeeJibl 1 HenpepHIBHOCTH

INousaTtre MHOXecTBa. UYncioBslie MHOXecTBA. Oneparyy HaJl MHOXECTBaMHU. MHOXECTBO KOMITJIEKCHBIX YHCET.
Aure6pandeckasi popma 3aric KOMILIEKCHOro urcna. ConpsikeHHOe KOMIUIEKCHOE uncio. TpuroHomerpuieckas popma
3aIiCH KOMIUIEKCHOTO uKcia. [IeficTBIS Hal KOMIUIEKCHBIMH YHCIIaMU.

Moustre pynkumn. Criocodsl 3ananust GpyHKImU. ObnacTb onpeesieHus U 061acTh 3HaueHni (pyHKkmHU. OCHOBHBIE CBOMCTBA
(byHKLIMM: YETHOCTD, HEYETHOCTh, MOHOTOHHOCTb, OTpaHUYEHHOCTD, NepHoIYHOCTb. OOpaTHast (DYHKIMS U ee CBOWCTBA.
OcHOBHbIE 3JIeMEHTapHbIe (DYHKIMH, UX CBOWCTBA U rpaduku. [IpeodpasoBanue rpadpukos pyHkumii. PyHkuus, copepxaras
MO/LyJIb, €€ CBOMCTBA 1 CIIOCOOBI IOCTPOEHHU S IPahpUKOB.

Yucnosas mocne1oBaTeIbHOCTb. Apudmerndeckas nporpeccusi. ['eomerprueckas mporpeccrus. OcHOBHbIE (hOPMYIIBI 1
cBoiicTa. [Ipesesn 4ncI0BOI MOCTEAOBATEILHOCTH U €r0 TeoMeTprudeckuil cMbIci. [Ipeses (hyHKIMU 1 ero reoMeTpuIecKui
cMbIciI. BeckoHeuHO MaJtble, OeCKOHEUHO OOJIbIINE BEJMYMHBI M UX CBOKMCTBAa. OCHOBHBIE TEOpeMBI 0 Npenenax. Teopemsl o
cymecTBoBaHuu npeaena. OnxHoctopoHHue npesesnsl. [lepBolil 3aMedatensHbIi peaes. Bropoit 3ameuartensHbiid npegen. Yucno
e. PackpeITie HeonpeaeneHHOCTeH.

HenpepeiBHOCTS (pyHKLIMH. HenpepsBHOCTD 31eMeHTapHbIX (byHKLM. CBOMCTBA (DYHKIMI HENPEPBIBHBIX B TOUKe. TOUKH
pas3peiBa epBOro 1 BToporo pofa. Touku ycTpaHumoro paspbiBa. Cka4ok (pyHKIMU.

Tema 5. /Iucppepennuanbioe ncuuciaenne PyHKIUA 000 nepeMenHou. [IpuiioxeHnnst npou3BoJHOI.

3anauu, NpUBOJISIIUE K MOHATHIO TPOM3BOIHON. ['eoMeTprUuecKuil CMBICI TPOM3BOIHOM. Y paBHEHUE KacaTebHOW, ypaBHEHUE
HOpMAaJIY K TJIOCKOM KpuBO#. Onpenenenue mpou3BoAHON ¢pyHKIMU. PU3nyecKuii cMbICI TPOU3BOIHON. CxeMa BhIYMCISHUS
MPOM3BOIHOM (PpYHKIIMU MO oripenenenuo. OcHOBHbIE MpaBuia qudgpepeHtimpoBanus. [Ipou3BogHbIE OCHOBHBIX JIEMEHTAPHBIX
ynkumii. [TponsBonnas cinoxHoi ¢pynkimu. [Iponssoanas odpatnont ¢pyHkimu. Tabiauia npousBoaHbx. Jlorapupmudeckas
npou3BojiHas. [TokazatesnpHO-cTeneHHasi (byHKIMS U ee mpou3BoaHast. [[por3BoaHbIe BHICIIMX MOPsAKOB. [Ipon3BoaHast
HesBHOU yHKImu. [TpousBonHas PyHKINH, 3aJaHHBIX TApaMEeTPUUECKUMU YpaBHEHUSIMU. Y paBHEHUE KacaTeIbHON U
HOpMaJY /1151 (PYHKIIMH, 3aJaHHON MapaMeTpUYeCKUMHU YPaBHEHUSIMU.

Monstue mudpepennmana pyHknuu u ero cpoiictBa. [Ipuparnenve pyakmmu u auddepernuan. ['eomeTprudeckuil CMBICTT
b depernmana. [Ipumenenne nuddepeHnrana B npuOIKeHHbIX BbrunciaeHusx. [Tonstuie o auddepeHimanax BpICIIIX
TIOPSIJIKOB.

OcHoBHble TeopeMbl AuddepeHnransHoro ucurciaenus. Jlemma ®epma u ee reomeTpudeckuii cMeici. Teopema Posuis u ee
reomeTpuueckuii cMpici. Teopema Jlarpanxka, ee reoMeTpUUECKUNA U MEXaHUUYECKUI CMBICII.

MoHoTOHHOCTH (PyHKIIMHM (BO3pacTaHue, yobiBaHKe). JlocTaTOYHOE yCIOBHE BO3pACTaHUs U YObIBaHUS (DYHKIIMH. DKCTPEMyM
yskMM: Makcumym, MmuaIMyM. Heobxoaumoe ycnoBue sxcTpemyma. [lepBoe 1 BTOpoe J0CTaTOUYHBIE YCJIOBHS SKCTPEMyMa.
Cxema uccneoBaHus (ByHKIMU Ha SKCTPEMYM.

Hawubobliiee v HariMeHblee 3HaYeHne (PyHKIMU Ha oTpe3ke. Cxema uccieioBaHust (PyHKIMM Ha HAauOoJIbIIIee U HaMeHbIIlee
3HauYCHME.

BBIMyKJIOCTh KPUBOIL: ONpeie/ieHHe, TeOMETPUIECKUIA CMBICI. JJoCTaTOUHOE YCIIOBHE BHITYKJIOCTH KPHBOW BBepX (BHU3). Toukm
niepernda (onpexnenenne). Heobxomumoe 1 1ocTaTouHOe yCaoBHs nepernda. Cxema nccineioBaHust (PyHKIMN HA BBITYKJIOCTD U
TOYKH Ieperuoa.

AcumnroThl rpaduka (QyHKIMK, UX BUIIBI U YCIOBUs X HaxoxaeHus. O0mias cxema ucciieioBanus (byHKIMA U TOCTPOSHUE UX
rpacuKoB.

Tema 6. PyHKIIUH He CKOJBKHX IePeMeHHbIX

dynkumu gByx U 6ojee nepeMeHHbIX. O6acTb onpenenenus. I'padguk (pyHKuuM IByX nepeMeHHbIX. JIMHUM ypoBHS (DyHKLIMN
JBYX NepeMeHHbIX. YacTHOe U MOJIHOE MpupalleHue (PyHKIUU JBYX EPEMEHHBIX B TOUKe. YacTHbIE MPOU3BOAHbBIE U UX
reoMeTpuyYecKasi UHTepIpeTauus.

Honaeii muddepernman (quddepertman nepeoro nmopsaka). [lpumenerne momHoro nqud pepeHnpaia B mpruOInKeHHBIX
Bblunciienusix. [lpousBoanas cnoxuon pynkuuu. [lonnas nponsBoaHas. Juddepenunan cnoxHon pyHKIUM.
NuBapuanTaocTs hopMel Tudrepeniraa nepsoro rnopsaka. [IponsoanHas or (yHKIMN HECKOIBKUX MEPEMEHHBIX, 3a1aHHON
HesiBHO. KacaresipHast 1 HOpMastb 11 (DYHKIIMM HECKOJIBKMX TTepEMEHHBIX, 3aJaHHON HessBHO. [Ipon3BoHbIe 1

v depeHIanbl BEICIMX TOPSIKOB.

CkassipHoe nosie. JINHUY 1 TOBEPXHOCTH ypoBHs. I'paaneHT u ero coiictsa. [Ipon3BogHas 1o HallpaBJICHUIO U €€ CBOWCTBA.
CBs13b IPOM3BOHOM I10 HANPABJICHUIO U TpaguenTa. Hanbonpas ckopocTb M3MeHeH!s! (DyHKIUH.

HpI/IJ'IO)KeHI/IH YaCTHBIX ITPONU3BOAHBIX. SKCTpeMyM (byHKLIHPI HECKOJIbKUX MEPEMECHHBIX. Y cioBHbIIT 9KCTPEMYM. MCTOII
HCKJIIOYCHUS YaCTH MIEPEMEHHBIX. MeTOI{ MHOXHUTEJIeH HarpaHma.

SAEKTPOHHBH
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OHPCIICJ'ICHI/IC napamMeTpoB SMIIMPHUYICCKUX q)OpMyJ'I METOJAOM HAMMEHLIIIUX KBAaJAPAaTOB B CJIy4ae JINHEWHOM 3aBUCUMOCTH
BCJIMYUH.

Tema 7. UnTerpajbHoe HCUYUCIEeHUE

[NepBooOpa3nas 1 HeonpeaeneHHbIH nHTerpait. CBOMCTBa HEOIpeIeIeHHOTO MHTerpajia. VIHTerpaisl OT OCHOBHBIX
aeMeHTapHbIX (pyHKUMIA. Tabiuia OCHOBHBIX MHTErpajioB. IHTErprpoBaHre METOIOM Pa3JIOKEHHs MOABIHTEr PAIBHON
(byHKIIMM Ha claraeMsle IIOCPeJCTBOM 3JI€MEHTAPHBIX IpeoOpa3oBaHuil. IHTerpupoBaHue IOCpPeICTBOM 3aMEHBI IEPEMEHHOI.
Wurerpupoanue myrem mpeodpa3oBaHust (PyHKIMK MO/ 3HaKOM anddepennyana.

WHTerpupoBaHne Mo YacTsaMm.

PanonanbHas 1po6s. [Ipocreiiiie panyoHabHble JpoOH M METOIbl X MHTErpHUpOBaHusl. VIHTErpupoBaHue HEKOTOPBIX
(yHKLMI, copepkalIuX KBaapaTHHIA TpexwieH. MHorowieHsl. PasioxeHue MHOrouseHa ¢ AeiiCTBUTEIbHBIMU
Ko3pULIMEeHTaMU Ha IMHEWHbIe U KBaJpaThuHble MHOXXUTeNU. [lenenue "yronkom". Cxema I'opHepa. Paznoxenue
PalMOHANBHBIX JIpoOel Ha CYMMY NIPOCTEHIIMX IpoOel U MX MHTerpupoBaHue. Metos HeonpeaeaeHHbIX K03 pUIMeHTOB.

HHTerprupoBaHue HEKOTOPHIX MPPALIMOHATBHBIX are0panyeckKux (PyHKIHHA.
MuTerprpoBane TpPUroHOMETPHUECKUX (PYHKIMIA. YHUBEpcallbHAsl TPUTOHOMETpHYECKas 3aMeHa.

3amauu, IpUBOJIAIINE K IOHATHIO OTIPEAETIeHHOroO nHTerpaia. MHTerpansHas cymma. I'eoMeTprdeckuil CMBICIT OTpeeIeHHOTO
unrerpana. Teopema o cpenHeM. OCHOBHBIE CBOIICTBA olpeesieHHoro uHterpaia. ®opmyna HelotoHa-JleiiOHua. 3ameHa
TIepeMEHHON B OIpe/ie/IeHHOM HMHTerpasie. IHTerpupoBaHue 1o 4acTsM B OTIPEAeIeHHOM MHTETpase.

Brruncnenue l'IJ'IOH.[a)ICfI IJIOCKUX 00JIacTeN U O6HaCTeﬁ, OI'PaHUYCHHBIX KPHUBLIMU. Boruucnenue rmomaneﬁ IJIOCKHUX O6J'IaCTeﬁ,
OIr'paHUYCHHBIX KPUBbLIMH, 3aJaHHBIMU MTAPpAMETPUIECKUMU YPABHEHHUAMUA U YPABHEHUAMM B IOJIAPHBIX KOOpAWHATAaX.

OO0beM Telia BpalieHus, 00pa3oBaHHbIN BPAIleHHEM IUIOCKOH (hUTI'yphbl BOKPYT OcH abcimce 1 ocu opauHat. O0beM Teda,
OrPaHUYEHHOT'O AByMsI KPUBBIMU.

JlMHa IyTu MJI0CKOW KPUBOM, 3a1aHHOI B IEKapTOBOH U MOJISIPHOH CUCTeMax KOOpAMHAT. [iiMHa Jyru KpUBOM, 3aJaHHON
napamMeTpuYecKUMH ypaBHEHUSAMH.

HecoOcTBeHHbIE HHTErpaJibl C OECKOHEYHBIMU npeacjaMu MHTErpupoBaHuA, UX F@OMGTpI/I‘-ICCKI/Iﬁ CMBICJI, OCHOBHBIC CBONCTBa U
METOAbI BBIYHUCJICHUA.

Tema 9. Indpdepennuansabie ypaBHeHUs

[onsrre o nnddepeHImanbHOM ypaBHeHHU. O0miee peleHre 1 oomuil HHTerpal quddepeHaIbHoro ypapHeHus. Yactaoe
pemenue. 3agava Komm. MiHTErpasbHble KpUBBIE.

HuddepeHunanpable ypaBHEHHS IEPBOTO MOPSIKA € Pa3AEIsIOIIMMICS IEPEMEHHBIMU U METOABI UX pelieHus. O JHOPOJHbIE
g depeHIaIbHbe ypaBHEHH S IEPBOro MOPsAKA M METOABI MX pereHus. JIuHerHble auddepeHnyansHble ypaBHeHUs
NIepBOro Mopsiaka. MeTos pelieHus 3aMeHOl NepeMeHHOW. MeTo1 Bapualyy IPOM3BOJIbHON MTOCTOSIHHOW. Y paBHEHNE
BepHyM 1 METO[, ero pelieHusl.

Ipocreiime auddepeHnrantsHble YpaBHEHUA BTOPOro NOpsaAKa U MeToAb! UX pemenus. Cilyyay NOHMKEHUS OPSIKa.
JIuneitnble ogHOpOAHBIE AU hepeHIMaTbHbIE YPABHEHHUS BTOPOro MOpsAAKa ¢ IOCTOSIHHBIMU KO3(h(DUIIMEHTAMU U METO/IBI UX
peweHus. JIuHeliHble HEOMHOPOAHBIE AU(pdepeHIMaNbHbIE YPAaBHEHN BTOPOTO MOPsAAKA € MOCTOSHHBIMU KO3(h(PULIEHTAMHU.
HaxosxeHre 4acTHOTO pelieHus JIMHEHHOT0 HEOJHOPOAHOTO A epeHIMAIBLHOTO YPaBHEHHUS BTOPOTO MOPsIAKa IO BUY
MIpaBOM YacTu ypaBHeHHUs1. MeTox HeorpesiesieHHbIX KoadpunmenToB. ObIee pelenne HeoJHOPOAHOTo AuddepeHIaTIbHbIe
YPaBHEHUS BTOPOTO MOPsIAKA C IOCTOSIHHBIMU KO3(h(pULIMEHTaMH.

Jlunetinbie oHOpoAHBIEe AU pepeHInaTbHbIe YPaBHEHHs BHICIIUX MTOPSIKOB C MOCTOSIHHBIMU KO3 puiimentamu. OOiiee
peteHne ogHOpoAHOTo quddepeHIINaIbHOIO YpaBHEHHUSI.

5. IlepeyeHb yueOHO-METOJUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHON PadoThl 00yJaIOMMXCS 10
JUCHUNIIHE (MO/LYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCs BEIIOIHAETCS MO 33AaHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE MperofaBaTesis, Ho 6e3
€ro HeMoCpPeACTBeHHOro yyactust. CamocTosiTesibHas paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYIO paboTy Ha ayANTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CaMocTosATe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zieioB) JUCHUILIMHBI, TaK U TPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHOMN paboThl. Bo BpeMst camocTosTeIbHON paboThl 00yYaloIyecs YATAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HalIpaBJIeHHbIE Ha 3aKpeTieHNe 3HAaHNI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
TOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIO IO JUCLIUTIMHE.

OpraHI/I3au1/15{ CaMOCTOSITEIbHOM pa6OTI)I 06yqaloumxc5{ PErIaMEHTUPYETCSA HOPMATUBHBIMU JOKYMEHTAMMU,
y‘{C6HO-MeTO,HI/I‘IeCKOﬁ HHTepaTypOﬁ 1 SJICKTPOHHBIMHA 06pa3OBaTeHLHLIMI/I pecypcamu, BKJIIOYasd:

IMopsnok opraHU3aUMK U OCYIIECTBIEHUs 00pa30BaATEIbHON JEeATebHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, IPorpaMMaM MarkuCTpaTyphl (YTBEpK/IEH MPUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparvu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit ®eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHOHN padOThI CTY/ICHTOB BBHICIIVX YUeOHBIX 3aBeICHUI"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbubIil yHUBEpCUTET"

SAEKTPOHHBH
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[paBuia BHyTpeHHEro pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKAESHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa

6. ®OoH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoH[ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJIO) BKIIIOYAET OIIEHOYHBbIE MaTepUaIbl, HAIIPAaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS M OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHpe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 AUCHUILIUHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHU3M (POPMHUPOBAHHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCAHUE MOPsIAKA IPUMEHEHHS W IIPOLIEAYPHI OLICHUBAHUS /IS KAXKIOTO OLICHOUHOI'O CPE/ICTRa;
- KpUTepHH OLICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKAHMUE OLUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEABbABIACMBIE K ﬂCﬁCTBHHM o6yqa10mnxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pas/IMYHbIX TUIIOB.

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

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMON JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)
OcBoeHMe TUCIMIUTMHBL (MOJIYJIsl) MPEAINoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHOM y4eOHoM nteparypsl. Jluteparypa
MOXeET ObITh JOCTYITHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JMOO B 000UX U3 HUX):

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

- B leyaTHOM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T0JIb30BaHKsI HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE N3AaHUSI JOCTYITHBI AUCTAHIIMOHHO M3 JII000H TOUKH MPY BBEAEHUN 0OYYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DIIeKTpOHHBIH yHUBepcuTeT . [Ipn NCTionb30BaHIM TTEYaTHBIX N3AaHUN OMOIMOTEUHBIN (POH]T
JIOJDKEH OBITh YKOMIUIEKTOBAH MMM M3 pacueTta He MeHee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTEILHON JTUTEpaTypsl Ha
KaXJ0ro 00y4alolierocst U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLUILINHY.

INepeveHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI 11 OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILIMHBL. OH MOAJIEXUT OOHOBJICHHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTeNs MK JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILIeKToBaHus (poraoB HayuHoii Oubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX [JIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

3arpyska nporpammsl MAXIMA -
sourceforge.net/projects/maxima/files/Maxima-Windows/5.28.0-Windows/maxima-5.28.0-2.exe/download

WuTterpanpHoe ucumciaenne - www.intuit.ru/shop/product.xhtml?id=2494713

NuTterpuposanue - www.intuit.ru/shop/product.xhtml?id=2494764

Maremaruka. 3agaunuk - www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op

Maremartuka. Y4ue6HOe rmocoOue ISl HalpaBJIeHHs MOAroToOBKMY: - http://www.kpfu.ru/docs/F749667775/upr.kach.0.pdf

Marematnveckuil aHamm3 U AupepeHInaIbHbIe YPAaBHEHHUA -
www.intuit.ru/shop/books/departments/mathematics/diffequations/product.xhtml?id=2493555

9. MeToauuyecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

3AE
Crpanuna 7 u3 11. IEl YHH




IIporpamma mucimruiuael "Matematuka'; 27.03.02 "YnpasieHue kauecTBoM'.

Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

B X0/ TEeKIIMOHHBIX 3aHATUH CTYJICHT JIOJUKEH BECTU KOHCIIEKTUPOBaHUe yueOHoro Marepuania. Oopamarh
BHUMaHHE Ha KaTeropuu, (hOpMyJIUPOBKY, PACKPBIBAKOIINE COJepKaHUE TeX W UHBIX SIBJICHUI W IIPOIIECCOB,
HAYYHBIC BBIBOJIBI U TIPAKTHUYECKHE peKOMeHAaIvH. JKenaTtebHO OCTaBISTh B paOOUYMX KOHCIIEKTaxX IMOJIst, Ha
KOTOPBIX JIeJIaTh IOMETKYU U3 PEKOMEHJOBAHHOM JIUTEPATyPhI, JOTOJHSIONIE MaTepUall MPOCITYIIIAHHOM JIEKIINH,
a TaKkXKe MOIYePKUBAIOIINE 0COOYI0 BaXKHOCTh T€X WJIM MHBIX TEOPETUIECKUX MOJIOKEHUN. 3a/1aBaTh
TIPETIOIABATENTI0 YTOUHSIONHE BOIIPOCH C IIEJTBI0 YSICHEHHS TEOPETUUECKIX ITOJIOKEHHH.

JopabaThiBaTh CBOM KOHCIIEKT JICKITUH, JieJias B HEM COOTBETCTBYIOIIHE 3aIVICH U3 JIUTEPATyPHl,
PEKOMEHIOBaHHOM TperoiaBaTeieM U MPeJyCMOTPEHHON YUeOHOW MPOrpaMMOIA.

IMPaKTUYIECKUE
3aHATHA

[pakTiyeckue 3aHATUSA (peleHre 3a/1a4) MTO3BOJISIOT HHTETPHPOBATh TEOPETHYECKHe 3HAHUS ¥ (DOPMUPOBATDH
MIPaKTUYECKHE YMEHUS U HABBIKK Y CTYAEHTOB B IpoLiecce Y4eOHOH AesTeNIbHOCTH. LIesbio mpakTHIecKux
3aHATUH SABISETCS 3aKpeIUIeHNe TEOPETHUYECKOro MaTeprana, IyTeM CHCTEMaTHYeCKOro KOHTPOJIS 3a
CaMOCTOSITENILHOW paboToM CTYIeHTOB, (POPMUPOBAHUE YMEHUI UCIIOIB30BAHUSI TEOPETHUYECKUX 3HAHUH B
npolecce peleHnst TPaKTHIECKUX 3a1a4 110 IPEATOKEHHBIM TEMaM.

€aMoCTOsI-
TeJibHas paboTa

CamocrosiTesbHas padoTa SABJISETCS] OTHUM U3 BUJIOB YUeOHOM IesTeTbHOCTH 00YUaIoIHXCsl, CIOCOOCTBYET
Pa3BUTHIO CAMOCTOSITENIBHOCTH, OTBETCTBEHHOCTH ¥ OPraHN30BaHHOCTH, TBOPYECKOT'0 MOAIX0/a K PEIIECHHUIO
po6JieM y4eOHOro U MpoecCHOHAIBHOTO YPOBHS.

CamocrosiTesnbHasi padoTa MPOBOIUTCS C LIENbI0 CUCTEMATH3aLNN 1 3aKPETUIEHHUS TTOJyUYeHHbBIX TEOPETHUECKUX
3HAHUH W MTPaKTHYECKUX YMEHUH oOydaomuxcst. CTyAeHTBI JOJKHBI CAMOCTOSITENIbHO Pa3OoUpaTh TEOPETUIECKUN
Marepuall, C UCMOIb30BaHNEM MaTepHasIoB JIEKIUH, JOTIOJHUTEILHOM M CIIeIMaIbHON JIMTEPATYPhl, PeliaTh
337241 1 BBINOJHATH YIPaKHEHUs 10 00pasIly, YIIyOJIsiTh U paclIMpsITh TEOPETUUECKUE 3HAHNUSI, pa3BUBATh
TI03HaBAaTeJbHbIE CIOCOOHOCTH, aKTUBHOCTb M TBOPYECKYIO0 MHHUIMATHBY, a TAKXKe CAMOCTOSITEIHOCTb MBIIIIJICHHS,
CITOCOOHOCTH K CAaMOPa3BHUTHIO.

3a4€T

Mertoanveckre peKOMEHAAIMH O TIOATOTOBKE K 3a4ETY 0 AUCLUIUIMHE.

Caayva 3auérta 1o AUCHMIUIMHE PEAYyCMOTPEHA N0 OKOHYAHUH N3YUIEHHs] TEOPETHUECKOTO U IIPAKTUIECKOTO
0JIOKOB IMCLMIUIMHBL. 3a4€T 110 AUCLUILIMHE TPOXOIUT B IMHUCbMEHHON MM YCTHOW (popMe (ompenessieTcs
TIperno/iaBaTesieM) Ha OCHOBE IEPEvHs BOIPOCOB, KOTOPbHIE OTPaXaIOT COiepKaHNe AEeHCTBYOIEN pabodeit
MIPOrpaMMBbl y4eOHOW JUCLUILIHBL.

CryneHTy Ipy OArOTOBKE K 3a4ETY PEKOMEH/yeTCs:

1. BHUMaTeIbHO POYUTATh BOIIPOCHI K 3aYETY.

2. PazoOpatb OCHOBHBIE CIIOCOOBI, METO/IbI ¥ IPHEMBI PEIIeHU 3a/1a4 [0 U3y4YECHHBIM TEMaM.

3. IIpopemath OCHOBHBIE THITBI 33124 10 N3yYEHHBIM TEMaM.

4. CocTaBUTH IUIaH-OTBET Ha KX ABIH BOIIPOC, ITPY 3TOM BBIJIEJIMB KJIIOUEBbIe MOMEHTHI MaTepHaa.

5. VI3yunTts NOATOTOBJIEHHBIH [UIaH-OTBET, 3AIIOMHUTh MaTepHasl M MOBTOPUTh €r0 HAKaHyHE CAAYM 3a4ETa
Pesynprar craun OLieHUBASTCS B COOTBETCTBUM C OaIbHO-PEHTHHIOBOI CHCTEMOIA.

9K3aMCH

JIJ1s1 IOATOTOBKY K OTBETaM Ha 9K3aMeHAIIMOHHbBIe BOIIPOCH CTYICHThI JOJIKHBI HCIIOJIb30BAaTh HE TOJIBKO KypC
JIEKIIMIA ¥ OCHOBHYIO JIMTEPATYPY, HO U JOMOJHUTEILHYIO JIUTEPATYPY I BHIPAOOTKY YyMEHHUSI JaBaTh
pa3BepHYThIC OTBETHI HA MIOCTaBJIEHHBIE BONPOCH. OTBETH HA TEOPETUIECKUE BOMPOCHI JJOIKHBI OBITh IAaHBI B
COOTBETCTBHU C (POPMYJIMPOBKOI BOMPOCA U COJIEPKATh HE TOJBKO M3YUYEHHBIA TEOPETUIECKUI MaTepUal, HO U
COOCTBEHHOE MOHUMAaHuUe MPOOJeMbl. B 0TBeTax *kenaTesbHO MPUBECTU MPUMEPHI U3 IIPAKTHKH.

IToaroToBKy K 3K3aMeHy IO AUCHUILTHHE HEOOXOMMO HA4aTh C IPOPAOOTKM OCHOBHBIX BOIIPOCOB, CITUCOK
KOTOPBIX IIPUBEJICH B paboyell mporpaMmMe JUCITUILIMHBL. [{7151 9TOro HeoOXOAUMO MIPOYECTh U YACHUTH
CofIepKaHUe TEOPETHUECKOro MaTepraia 1o yueOHUKaM U YIeOHBIM MTOcOOUsAM 1o quiciurinHe. CITUCOK
OCHOBHOU M JIOTIOJIHUTEJILHOM JIMTepaTyphl IPUBEJICH B padodeli IporpaMMe AUCIUTUTUHBL 1 MOKET OBITh
JIOTIOJTHEH Y pacIIMpeH caMuMU ctyaeHTamu. Ocoboe BHUMaHKe P MOJATrOTOBKE K 9K3aMEeHY HEOOXOIMMO
YIEJUTh TEPMUHOJIOTHH, T.K. YCIIEIIHOE OBJIaZeHue 000! TUCIUILIMHON IpeIIoaraeT yCBOeHHe OCHOBHBIX
TIOHATHI, MX IPU3HAKOB U 0COOEHHOCTH. TakiM 00pa3oM, TIOAroTOBKA K 9K3aMeHy BKJII0YaeT B ceOsi: MpopaboTKy
OCHOBHBIX BOIIPOCOB Kypca; YTeHre OCHOBHOM U IOTIOJTHUTEJIBHOM JIMTEPATYPHI TI0 TeMaM Kypca; oaoop
MPUMEPOB U3 MPAKTHKH, WUTIOCTPUPYIOIINX TEOPETUUSCKUIA MaTepUall Kypca; BBIITOJTHEHHE TPOMEXYTOUHBIX U
UTOTOBBIX TECTOB IO TUCITUIIMHE; CUCTEMATH3ALNI0 ¥ KOHKPETH3AIUI0 OCHOBHBIX ITOHSITUI JUCIUILIAHBI,
COCTaBJIeHHe IIPUMEPHOTO IJJaHa OTBETa Ha 9K3aMEHAIIIOHHbBIE BOIPOCHL.

10. ITepeyens nH(OPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOI0 Mponecca
10 JUCIMILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIPABOYHBIX
cucrTeM (IIpH HEOOXO0UMOCTH)
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IIporpamma mucimruiuael "Matematuka'; 27.03.02 "YnpasieHue kauecTBoM'.

[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).

KomrmbioTep 1 IprHTEp AJIS paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeaniHAs ayAUTOPHUS.
KomrbloTepHBIit KJtacc.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYaloIUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6pa3OBaTCHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMU, 06H€I“IHIOHII/IC
BOCIIpUsATUE HH(pOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHWUYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/IaHKe TEKCTOBOW BEPCHH JIDOOr0 HETEKCTOBOIO KOHTEHTA /IS €r0 BO3MOKHOI'O MPeoOpa3oBaHusl B aJibTEPHATUBHbIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpLIf/i MOJKHO NIPEACTABUTDL B PA3JIMYHBIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCIHTa6I/IpOBElHI/I${ TEKCTa U H306pa)l(€HHﬁ 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3/laHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUAMH CIIyXa MOJTy4Yany MH(HOPMALMIO BU3YAIbHO, C HAPYLLEHUAMH 3PEHUS - ayINaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYNBAIOIINX BO3MOXHOCTh OCBOCHHS HABBIKOB M YMEHHH, (POPMHUPYEMBIX
JVCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYAJIbHBIX JJAOOPAaTOPHUi M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOIUI 1Sl Hepeaaud HH(BOPMALIK, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUaIoIIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI /Is IPOBEICHMUS BUPTYAIbHBIX JIEKLUI C BO3MOKHOCTBIO B3aMMO/ICHCTBHS BCEX YYACTHHUKOB JUCTAHIIMOHHOTO
00yueHHs], IPOBECHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAAMU ¥ 3aIUUTHI BBITOJTHEHHBIX paboT, TPOBEASHIsI TPSHUHIOB,
OpraHu3aliy KOJUIEKTUBHOM paboOTHI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT€HLHLIX TEXHOJIOTUI IUIsL OpraHnu3aniuumn (I)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEeJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIMIOM WM JIMLOM C OTpAHUYEHHBIMU BO3MOKHOCTSIMHU 3[10POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI Cl)OpMe, - He Oostee uem Ha 90 MHMHYT;

- TIPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- IPOAOJIKUTEIbHOCTU BBICTYIUICHUA 06yqa10mer005{ py 3alIUTE KprOBOﬁ pa60T1>1 - He GoJee yeM Ha 15 MMHYT.

[Iporpamma cocraiieHa B cootBeTcTBHM ¢ TpedoBaHussiMu PI'OC BO u yyeOHBIM 1U1aHOM 110 HarpaBiienuio 27.03.02
"VnpasieHre kauecTBOM" U POQIITIO TOATOTOBKY Y TIpaBjieHHe Ka4eCTBOM .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.03 Mamemamuxa

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

Hanpasnenue noaroroku: 27.03.02 - YipapieHne Ka4eCTBOM
ITpodunb noaroroBkyu:_YipapieHre KaYeCTBOM

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

Asunoa JI.B. [IpakTrky™Mm v MHAMBHUOyaJIbHbIE 3aJaHK 110 BEKTOPHOU anredpe U aHAIMTHYECKOW reOMETPHH (TUIIOBBIE
pacuetsl) [DneKkTpoHHBIA pecypc]: yueOHuK st By3oB / JI.B. Apunosa, B.A. Bonotiok, JI.A. Bonoriok - CII6: Jlans, 2013, - 288
c. - ISBN 978-5-8114-1485-7 - Pexum gocrymna: http://e.lanbook.com/books/element.php?pl1_id=37330.

Aunekcanzipos I1.C. Kypc aHAIMTHYECKOM reOMETPUH 1 JIMHEHHOM anreOpsl [DIeKTpoHHbIN pecypc]: yueoHuk s By3oB / I1.C.
Anekcannpos - CII6: Jlanp, 2009, - 512 c. - ISBN 978-5-8114-0908-2 - PexuM gocrtyna:
http://e.lanbook.com/books/element.php?pl1_id=493.

Bepmant A.®. Kpatkuii Kypc MaTeMaTHYeCKOro aHaim3a [DIeKTpoHHbIN pecypc]: yueOHuk ajist By3oB / A.® Bepmanr, U.T.
Apamanosuu - CI16: Jlanb, 2010, - 736 c. - ISBN 978-5-8114-0499-5 - Pexum pocrymna:
http://e.Janbook.com/books/element.php?pl1_id=2660.

[Mupokosa E.A. Maremartuka. YuebHoe rocodue /sl HarpasjieH!s TIOATOTOBKY 'Y IIpaBJieHNe KauecTBOM' [DJIeKTPOHHBIN
pecypc]: yue6nuk aisi By3oB / E.A. Illupokosa - Kazans: M3n-Bo Kazan. yn-ta, 2013, - 170 c. Pexkum nocryna:
http://www.kpfu.ru/docs/F749667775/upr.kach.0.pdf

lonoJsHATELHAS JUTEpPATYypa:

Kynpssues JI.[I. Kpatkuii kypc maTematrueckoro aHammsa. T. 1. JuddepeHimaabHoe v MHTEr paTbHOE UCUUCIICHHS (PYHKITHHA
OZIHO¥ TIepeMeHHOM. Pspl [D1ekTpoHHbIA pecype]: yueOHuK miis By3os / JI.JI. Kynpssues - M.: ®dusmariur, 2008, - 400 c. -
ISBN 978-5-9221-0184-4 - Pesxum gocrtyna: http://e.lanbook.com/books/element.php?pll_id=2224.

Kynpsisues JI.JI. CoopHuk 3ana4 1o Matematudeckomy ananusy. Tom 1. [lpepen. HenpepoiBHOCTb. Auddepennmpyemoctsb
[Dnextponnbiit pecypc]: yueonuk anst By3oB / JI.JI. Kynpssues, A.l. Kyracos, B.W. Yexsos, M.U. lllaGyxun - M.:
Pusmatiut, 2010, - 496 c. - ISBN 978-5-9221-0306-0 - Pexxum goctyna: //
http://e.Janbook.com/books/element.php?pll_id=2226

Bu6ukos 0. H. Kypc 06pikHOBEHHBIX quihepeHITaTbHbIX YpaBHEHUH [DIeKTpOHHBIN pecypc]: yueOHuK uist By3oB / FO.H.
Bubwnkos - CI16: Jlans, 2011, - 304 c. - ISBN 978-5-8114-1176-4 - Pexum nocryma:
http://e.lanbook.com/books/element.php?pll_id=1542.
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.03 Mamemamuxa

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

Hanpagsnenue noarorosku: 27.03.02 - YipapieHne Ka4eCTBOM
ITpodunb noaroroBky:_YipapieHre KaYeCTBOM

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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

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

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

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

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

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