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

WHcTuTyT hyHAAMEHTATBHON MEIULMHBL 1 OHOJIOTHU
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NOONUCAHO INEKMPOHHO-UUPPOBOT ROONUCHIO

IIporpamMmma auCHUIIMHBI

MaremaTtnka

CrenpanbHocTh: 30.05.01 - MenuimHckas OMOXUMUs
Crenpanm3anyst: MeInumHcKas OMOXUMUS

KBanudukanus BbIlyCKHUKA: BPAY-OUOXUMHK

dopma 0byueHust:_0YHOoe

SI3bIK OOyUCHHMSI: PYCCKUI

Ton Havana o0ydeHust o o0pa3oBaTebHOM nmporpamme: 2022

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



Mporpamma mucrmrumas "Matematuka'; 30.05.01 "Meaumuackast Gnoxumus .

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

3AE
Crpanunna 2 u3 11. Bl YHH




Mporpamma mucrmrumas "Matematuka'; 30.05.01 "Meaumuackast Gnoxumus .

IIporpaMmy AUCHUIUTMHEL pa3padoTaii(a)(u): JomeHT, K.H. (jomeHT) Cekaepa JI.P. (Kadenpa oOmeit MaTreMaTuKku, OTJeIeHIE
marematuku), LRSekaeva@kpfu.ru

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

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

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH MCIOIb30BaTh U MPUMEHSATh (DYHIAMEHTANIbHBIE U ITPUKJIaIHbIE MEAUIIMHCKHUE,

ecTeCTBEHHOHAYYHbIE 3HAHUS JIJIsl TIOCTAHOBKY U PEllICHUsI CTAHAAPTHBIX 1 MHHOBALIMOHHBIX
Bagayd mpogecCHOHAIbHON esTebHOCTH

VK-1 CriocoOeH OCYIIECTBIIATh KPUTHUECKUI aHAIN3 TIPOOJIEMHBIX CUTYalluii HA OCHOBE CHCTEMHOTO
[M0AX0/1a, BHIpaOaThIBaTh CTPATETHIO JeHCTBHI

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

OCHOBHBIE METO/Ibl OIIpe/IeJIeHI s TPOOEJIOB B MH(OPMALIUH, a TaK e OCHOBHBIE METO/Ibl IPOSKTUPOBAHUS JJIs1 X
yCTpaHeHus;

(byHIAMeHTATbHBIMA ¥ TIPUKJIATHBIMA MEUIITHCKAMU, €CTECTBEHHOHAYYHBIMU 3HAHUSAMU JJIs1 IOCTAHOBKHU ¥ PETIeHUs
CTaHJAPTHHIX U MHHOBAIIMOHHBIX 337124 MTPOheCCHOHATBHOM AeSITEIbHOCTH
HoykeH ymeTs:

BBISIBIIATH OCHOBHBIE TTPOOEITBl B MH(OPMAIIAY TSI pETIeHUs TIPOOJIEMHOM CUTYAIlMX W IPUHUMATD PEIICHHS 110 UX
JINKBHIALINAH;

MPUMEHSTH (PyHAAMEHTAIbHBIE U IPUKJIAJHbIE MEAUIIMHCKYE, €CTECTBEHHOHAYYHbIE 3HAHUS /7S [IOCTAHOBKY U PEIICHHS
CTaH/IapPTHBIX U MHHOBAIIMOHHBIX 33/1a4 MPO(ECCHOHABHOM AESTENbHOCTH

JlomxeH BlIafeTh:

HaBBIKAMH OIpeiesIeHUs IPoOesIoB B MH(OPMAIIMY ¥ HABBIKAMHU MX YCTPAHEHUST,

METOaMH IPUMEHEeHH s (PyHIaMEeHTAJIbHBIX M MTPUKJIATHBIX MEAUIIMHCKUX, €CTECTBEHHOHAYYHBIX 3HAHUN
JloJkeH JeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb:

3HaeT OCHOBHbIE ITPOOJIEMHBIE CUTYall1, OCHOBHBIE METO/IbI BBISIBJICHHS ITPOOJIEMHBIX CUTYalMil M BAPUAHTHI X PEIeHu s,
OCHOBHBIE aKTyaJIbHbIE U 3HAUYMMBIE POOJIeMbl TIPOhECCUOHAIBHON AESATEIbHOCTH

VMeeT BBISBIIAT OCHOBHBIE TPOOJIEMHBIE CUTYALMH M pa3padaThIBATh CTPATETUIO 11 PEIeH s IPOOIEMHbBIX CUTYaLH,
(popmypoBaTh OCHOBHBIE CTAHJAPTHBIE M MHHOBALIMOHHBIE 33/1a41 PO eCCUOHATIBHON 1eATeIbHOCTH

Brnageet HaBbIKaMU BBISIBJICHUS HpO6J’[CMHI)IX cmyaunﬁ n pa3pa60TKH CTpaTeruv 1Jid peucHus l'[pO6J'[eMHLIX cmyaunﬁ,
OCHOBHBIMU HaBbIKAaMU PEHICHUSA CTAHAAPTHBIX U NTHHOBAIIMOHHBIX 3a1av HpO(beCCHOHEUILHOﬁ ACATCIIBHOCTH

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas quciMIuivHa (MoayJib) BKmoveHa B paszfen "B1.0.14 Iucrurimasl (MOayan)" OCHOBHOM MpogeccoHaIbHON
ob6pazosarenbHol nporpammsl 30.05.01 "Menuuunckas ornoxumust (MeaunHcKast OMOXUMUsT)" ¥ OTHOCHTCS K 00513aTebHOM
yactu OITOII BO.

OcBauBaerca Ha 2, 3 kypcax B 4, 5 cemecTpax.

3. O0beM qucHUIIIMHBI (MO/IYJIsI) B 3aY€THBIX €IHHHIAX ¢ YKa3aHHEeM KOJINY€eCTBA YaCOB, BblIeJIEHHbIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ mpenojaapareJemM (Mo BHAaM y4eOHbIX 3aHSATHII) 1 HA CAaMOCTOSATENLHYIO
padoty obyuarommxcs

O06m1ast TPyIOEMKOCTh AUCIMTUIMHBI COCTABIIsAeT S 3aueTHHIX (bie) enuHuIl(bl) Ha 180 vaca(oB).
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KonraktHas padora - 124 vaca(oB), B TOM duciie JeKiuu - 28 Jaca(oB), mpakTudeckue 3aHATHs - 0 gaca(oB), JabopaTopHbIe
padoTh! - 96 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 38 vaca(oB).
KouTposns (3auét / ax3amen) - 18 vaca(oB).
dopma MpOMeKyTOYHOrO KOHTPOJISI JUCIUILIMHBL: OTCYTCTBYET B 4 ceMecTpe; 9K3aMeH B 5 cemecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-
UX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumnet / Ce- Ulexuun,Texuun{IIpakru-[[Ipakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
Tema 1. OCHOBHI JIMHEWHOH areOphl. MaTpHIIBL.
1 Ornpenenureny. Perienue CHCTEM JIMHEHHBIX 4 4 0 0 0 10 0 >
NreOpanyeckKux ypaBHEHUM.
Tema 2. AHanMTUYECKast TeOMETPHUsI Ha TIOCKOCTH
NBII TpaHCcTBE. PYHKIIMU HOW 1 HECKOJIbKUX
2. POCTPAHCTEC. TOYHKIIH OMIHOM M HECKOM 4 4 0 0 0 10 0 2
niepeMeHHbIX. CocoObl 3a/1aHusI.
Tema 3. Ipenenst pyHKuuMi. Berancnenne
3. 3- Tlpenens pynki 4| 2 0 0 0 14 0 3
TpenesioB.
Tema 4. OnpeneneHre Npou3BOJHBIX. Beruucinenue
IIPOU3BOAHBIX. DKCTPEMYMBI (DYHKIIUHU OTHON
4. |mepemeHHOM. PelieHre 3a1a4 Mo crnenuaibHOCTH. 4 4 0 0 0 14 0 3
Tema 5. HeorpesenieHHbIN HHTETpal.
MpeesIeHHbIA HHTETPal U ero IPHIOKEHHUS.
5. |Onpex P P 5| 7 0 0 0 24 0 13
DyHKIMK HECKOJIPKHUX TIepeMeHHbIX. KoMIuiekcHbie
YHCha.
Tema 6. TuddepeninanbpHble ypaBHEHHS IEPBOTO
nopszaka. [Juddepenunansasle ypaBHeHHS BTOPOTO
6. |nopanka. ludeper yP porol 5 | 7 0 0 0 24 0 15
nopsaka. Pemenue 3agad 1o crenuaabHOCTH.
MToro 28 0 0 0 96 0 38

4.2 Cogep:xkanne qUCHUATLITHHBI (MO TyJIs1)

Tema 1. OcHOBBI IHHETHOM aaredpnl. MaTpunpl. Onpeneantenn. PemeHne cucreM JHHEMHBIX aJredopanyecKux
YPaBHEeHUH.

Onpepenutens (aerepMmuHanT). Onpenenurens nepporo nopsaaka. Onpenenuresns BToporo nopsaaka. Onpeneauress TpeTbero
nopsaaka. OnpezenuTesns YeTBEPTOro nopsiaka. Beraucinenue onpenenureneil BTOpOro, TPETbero U 4eTBEPTOro MOPsIKOB.
MuHop snemeHTa. Anredpandeckoe JONOJHEHNE 3eMeHTa. Teopema pa3iokeHHst OIpe/ieIUTeNs 10 JieMeHTaM HEKOTOPOTo
pana. Cpolictea onpeaenureneil. MaTtpuupl. JuaronansHas MaTpuna. Equandnas marpuna. TpeyronbHas marpuna. Hynesas
MaTpuna. TpaHcioHrpoBaHHas MaTpuua. JeiicTBus Haa MaTpulaMy. Y MHOXeHHe Ha unciio. Cinoxenne. CBOMCTBA JeCTBUS
CJIO)KEHUSI MaTPHILl M YMHOKEHHSI MaTPUIIbl Ha YUCII0. DileMeHTapHble peoOdpa3oBanus MaTpull. [IponsBesenne marpuil.
CgoticTBa yMHOXeHUs1 MaTpull. O6paTHas MaTpuiia. CBoicTBa 00paTHOM MaTpuibl. Panr Matpuipl. JeficTBrs ¢ MaTpUIlaMH B
MAXIMA. Cucremsl JTMHEHHBIX anredpandeckux ypaBHeHuit. CoBMecTHas ciucTeMa ypaBHeHuid. HecoBmecTHas cucrema
ypaBHeHmii. OnpesiesieHHast cucteMa ypaBHeHui. YactHoe pemenue cuctembl. O01ee penieHre cucTeMsl. DKBUBAJICHTHBIE
cucreMbl. HyneBoe (TpuBHasibHOE) pelieHue cucteMsl. Pemenue cucremsl merogoM "aycca. Meron Kpamepa pemenus
CHCTEMBI JIMHEHHBIX anreOpanveckux ypaBHeHUH. JINHEHHbIE CHCTEMBI IByX YPaBHEHHH C IByMs1 HEM3BECTHBIMU. JIMHENHbIE
CHCTEMBI TPEX YPaBHEHHI C TpeMsI HEM3BECTHBIMHU. PellleHne crcTeM JIMHEHBIX YPaBHEHHH C TIOMOIIBI0 0OPaTHOW MaTpHIIBL.

Tema 2. AHaJIuTHYECKANA reomMeTpuda Ha IJIOCKOCTH M B IPOCTPAHCTBE. (I)yHKl.lI/lI/l O/THOH M HECKOJbKHX
nmepeMeHHbIX. Cnocoonl 3aJdaHusl.
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Ananutuyeckas reoMeTpus Ha miockoctd. Koopannatel Touku. Touka Ha npsmoil. Touka Ha rtockoctu. JlekapTroBast cuctemMa
koopauHar. ITonsapHad cuctema koopauHar. [Tonspnas ock. ITomoc. Touka B mpoctpaHctBe. IIpaBas Tpoiika. Hununaprudeckas
cucreMa koopauHat. Cepuueckas cucrema koopausat. IIpsmas. ITapamerpudeckoe ypaBHeHUe NPsAMON. Y paBHEHUE NPSAMON
C YIJIOBBIM KO3(h(DUIIEHTOM. Y paBHEHHUE NPSAMON, MPOXOJAIIEH uepes 1Be pa3uyHble TOUuKU. PaccrosiHue Mex 1y AByMs
Toukamu. BzanMHoe pacrosioxkeHue AByX NMPsAMBIX Ha TUIOCKOCTH. PaccTosHue Mexay AByMs NpsAMBIMU. PaccTosHue OT TOUkH
J0 IpsAMoi. [IJIMHA ¥ ypaBHEHHE CTOPOHBI B TPEYTOJIbHUKE, JUIMHA Y ypaBHEHHUE BBICOTH B TPEYTOJIbHUKE, JJTMHA U ypaBHEHNE
OuCCeKTpHCH B TpeyrobHIKe. Kpusble BToporo nopsiaka. OkpyxHocTb. Paguyc okpyxHocTu. LIeHTp OKpyKHOCTH.
Kanonunueckoe ypaBHeHue oKpy:xHOCTU. Diuurc. Pokycel syumnca. PokasnbHble paguycsl. [Tomyocu anumnca. DKCHEHTpUCUTET
anca. [Tapamerpuyeckoe 3ananue amica. Kanonnueckoe ypaBHeHue asumrca. ['unepoona. Pokycsl runepOoossl.
dokasbHbIe paJiychl TOYKH TUNepoosbl. JdefcTBUTeNbHAS MOTyoch runepoosisl. MHUMast OJIyOCh TUIIEPOOTBL.
SKCIEHTPUCHUTET rMIepOOJIbl. ACUMIITOTH rHnep6osbl. ConpsbkeHHble Tunepoostsl. [lapamerpudeckoe 3a1aHre TUIEepOOIBI.
Kanonnueckoe ypaBHenue rurnep6oousl. [lapabona. ®okyc mapadosnst. [Jupekrpuca napadosst. [lapamerp napadosisl.
Kanonnueckoe ypaBHeHue napadouisl. [lapamerpudeckoe 3a1anue napadosisl. Buipl ypaBHeHH# apadossl. YpoeHue
YpaBHEHUS BTOPOY CTENEHH, He COAEPIKAILEero YeHa ¢ IPOU3BeAeHNeM KOOPAUHAT. AHAIUTUYECKas FeOMeTpus B
npoctpaHcTse. [Ipsamas B npoctpancTse. [lapamerpuueckoe ypaBHeHHe IpocTpaHCTBEeHHOM npsAMoid. [Inockocts. Hopmans k
IJIOCKOCTU. Y paBHEHME IJIOCKOCTH, MPOXOdlIel yepe3 AJaHHyo Touky. [Tapamerpuyeckoe 3aganue ockoctd. Bzaumuoe
pacrojoxeHue NpsAMoi 1 INIOCKOCTU. PaccTosiHUe OT TOYKM JO IJIOCKOCTU. B3arMHoe pacniosyioxkeHue ABYX IJIOCKOCTEH.
B3aumnoe pacnosnoxenue Tpex miockocreil. [Tosepxnoct Broporo nopsaka. Konnveckue nosepxsHocrtu. Kpyrosoii konyc.
[NoBepxHOCTH BpallieHHs. DIUTUIICON]] BpaleHHs. JBynoIocTHBIN runepooions BpameHus. OHOMOIOCTHBIN THIepOoIon]
BpareHus1. [Tapabosony Bpamenus. [IoBepXHOCTH ¢ JUIMITUYECKUMH CEYSHUSAMU. DJUTUIICOU. [IBYIOIOCTHBIN rHnepOooIonI.
OJIHOTIONIOCTHBIN THTIEPOOION/T. DIUHIITHYECKHI apadoion. [ 'unepdomaeckii mapadosous (cemio). [lepeMeHHbIe 1
MOCTOsIHHbIE Ben4uHbl. He3aBucuMble nepeMeHHble. 3aBUCHMBIE TEPEMEHHBIE. AKCOMATHKA JeMCTBUTENIBHBIX YHCEIT.
AKCHOMBI CJI0:XeHUS. AKCHOMBI YMHOXEHHS. AKCHOMa CJIOKEHUS U YMHOKEHUSA. AKCUOMBI TOPsAIKA. AKCUOMBI NTOpAKa,
CBsI3aHHBIE C JEUCTBUAMU. AKCHOMA HelpepbIBHOCTU. VIHTepripeTaryst MHOXeCTBa R B BHe OeCKOHEYHOU NpsiMOi. DyHKITUH.
Crnioco6wl ee 3ananus. SIBHoe 3ananue ¢pynkiuu. HesisHoe 3ananue pynkimu. [Tapamerprudeckoe 3aganue ¢pyHkimu. Oonactb
cymectBoBaHus pyHkumu. O6aacts 3HaueHn# pyHkumn. [Ipomexyrtok. MHTEpBaI. OTpe3oK.

Tema 3. Ilpenenanl pynxkuuii. Boruuciaenue npeesios.

[ocnenoBarenbHocTH. YncioBas rmocieqoBaTesibHOCTh. OOIIMiA YiIeH rocieoBaresibHocTH. OrpaHuYeHHas
TOCJIeJOBaTeNIbHOCT. Bo3pacratommas (HeyObIBalomas rnocieoBaTeIbHOCTh). MOHOTOHHBIE TIocienoBaTebHOCTH. [Ipenen
YHCJIOBOM TTOCIEIoBaTENbHOCTH. ['eoMeTpriecKiii CMBICTT TIpefiesia TocieioBaTebHOCTH. [IpenenbHbIi nepexon B
HepaBeHcTBax. [Ipeies1 MOHOTOHHOH OorpaHHuYeHHOH nocienoBarenbHocTH. Teopema Beiieprrpacca. Cxopsimasicst
TIOCJIeJOBATENILHOCTD. Pacxosmmasicst mocie1oBaTelbHOCTh. becKoHeUHO Mastast ociieJoBaTesIbHOCTh. beckoHeuHO GoJIbInas
nocyienoBaresibHocTh. [penen gpynkumn. [Ipeaen ¢pynkiym B Touke. OqHocTopoHHME Nipenensl. [Ipenen ¢pyHKImu ciesa.
Ipenen ¢yukimu cipaBa. beckoneuno 6onpinas gpyHKIws (6.60.¢.). Beckoneuno manvie pyakmu (6.M.¢.). CBsI3b MEXIY
(yHKIIHER, ee penesioM u OeckoHeYHO MaJiol (pyHKIMer. OCHOBHBIE CBOWICTBA MPeIeIoB. 3amMmeuare/bHble Tipeiestsl. [lepBhiil
3amMedaresbHbli penes. CiieicTBUE U3 NIEPBOTro 3aMevartesIbHOro npejiesia. Bropoii 3aMmevaresbHbIN Mpeaesn 1 ero CIeACTBUSI.
HenpepsisHOCTh (byHKIIMI. HenpepriBHOCTS (PyHKIWHM B TOuke. [Ipuparmmenue aprymenra. [Ipuparienvie (hyHKIUN.
HenpepsIBHOCT (DyHKIIMH B UHTEpBaJe U Ha oTpe3ke. Touku pa3pbiBa (pyHKIMU. Todka pa3peiBa nepBoro poaa. Touka
yCcTpaHUMOTO pa3pbiBa. Touka koHeyHOro paspriBa. Ckadok (pyHKIwH. Touka pa3psiBa BTOPOro poja. BeraucieHue mpeiesion
ynkumii. Heonpenenennoctr. CriocoOsl pacKpbITHsI HEOTIPEAETEHHOCTEH.

Tema 4. Onpenenenue Npou3BoaHbIX. BoluncieHne NpoN3BOAHbIX. IKCTPeMyMbl (PYHKIMH OJHOM NepeMeHHOIi.
Pemenue 3a7a4 no cnenuajibHOCTH.

ITpousBoanas. duddepeniman ¢pyHkimu. 3agada o IpoBeIeHUH KacaTeabHOU K KpuBoil. [uddepeHipyemas pyHKIus.
I'eomeTprueckuii cMbIc TIPOM3BOAHON. PusKuecKuii cMbic mporusBoaHo. Taduuia nmpounsBoausix. [IpaBuia
muddepenuposanus. [IponsBognas nepporo nopsaka. [Ipon3BogHbIe OCHOBHBIX 3/1eMeHTapHbIX (hyHKLUA. Popmysl
muddepenuuposanus. JuddepeHurpoBanue HesABHO 3aaHHbIX (pyHKUMA. JuddepeHippopanye (pyHKINH, 3aaHHON
napametrpudecku. Jlorapupmuueckoe auddepeniporanue. [IpousBoaHbie 1 auddepeHImabl BHICIIUX MOPSIIKOB.
IIpousBognas Broporo nopsaka. IlpousBoanas Tpetsero nopsaka. [Ipoussognas uerseproro nopsaxa. Jupdepenuman
BTOpOro nopsaka. Jduddepenuuan n-ro nopsaxa. [Ipon3BojHast BEICIINX NOPSAJKOB HESBHO 3aJaHHBIX (DYHKIMU.
ITpon3BoHbIE BBICIIMX NOPAAKOB (DYHKLMIA, 3aaHHBIX MapameTpuyecku. [Ipunoxenue npoussoaHoi. [Ipasuno Jlonurans.
Uccnenosanue ¢pynkumii. Hanbosbinee u HauMmeHbliee 3HaUeHUs1 (PyHKIMU Ha OTpe3Ke. BBIMYKIIOCTh M BOTHYTOCTh (DYHKLIMH.
Touku neperuda.

Tema 5. HeonpeaeJennslii uaTerpaji. OnpejejieHHbI HHTErPaJ U ero NpuioKeHnst. yHKIMN He CKOJIbKUX
nepeMeHHbIX. KoMmmiekcHbie uncia.
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Heonpenenennstii uarerpan (HN). IleppooGpasHas, 0CHOBHOE CBOWCTBO nepBooOpasHbix. Teopema. Ompesenenue
Heorpe/eeHHOro narerpaia. OCHOBHbIE CBOMCTBA HEOIIPE/IeIeHHOTo UHTerpasa. Tabnmna HeonpeaeseHHbIX HHTErPajioB.
[puems! naTerpupoBanus. ToxkaecTBeHHbIE TPeOOPa30BaHKs TIOIBIHTET PAJIbHOTO BHIPAKEHHSI U UCTIOJb30BAHME CBOWICTB
HHTErpajioB (HEMOCPECTBEHHOE UHTErpUpOBaHKe). 3aMeHa IEpEMEHHON B HEONpe/IeIeHHOM UHTerpaje. HrerpupoBanue no
yacTsiM. Hekotopele Kitacchl MHTErpupyeMbIX (pyHKIMA. FIHTErpupoBaHue MpocTeNIIX ApOOHO-palMOHaTBHBIX (DYHKIHH.
NuTerpupoBaHyie TpUroHOMeTpHUecKuX (hyHKIMIA. IHTerpupoBanue nokasarenpHbIX (pyHKUMNA. IHTerpupoBanue
VppalMOHAIBHBIX BhIpaxkeHuil. OnpenenenHsiil uHTerpai. Ilnomans kpuBoauHeiiHo! Tpaneruu. CBOMCTBa ONPeIeIEHHOTO
unTerpana. Popmyia Helotona-Jlelibnua. 3ameHa nepeMeHHO B onpeesieHHOM MHTerpajie (MHTerpupoBaHue
MOJCTaHOBKOM). VIHTEerprpoBaHue Mo yacTsaM olpeaesaeHHoro uHrerpaia. Ilpunoxenus onpeaeneHHoro unrerpaia. [lnomans
obnactu. [InmHa 1yru KpuBoii. [lyiMHa ayry npocTpaHCTBeHHOW KpuBoi. O0beM Tesa BpameHus. PyHKIMN HECKOJILKUX
nepeMeHHbIX. PYHKIMU IBYX NepeMeHHbIX. HenpeprIBHOCTL (hyHKIIMM ABYX NepeMeHHbIX. [IponsBoaHble 1 qud dhepeHpaisl
(pyHKIIMM HECKOJILKUX MEPEMEHHBIX. [ €OMeTpUUYecKUil CMBICIT YACTHBIX TPOM3BOJHBIX (DYHKIMU IBYX NEPEMEHHBIX.
Huddepenuypyemocts pyHkmu. YacTHble MPOU3BOJHbBIE BHICHIMX NOPAAKOB. U depeHimansl BHICIIUX TOPSAAKOB.
JlokanbHBI 9KCTpeMyM (PYHKIMH JBYX NepeMeHHbIX. OnpeeneHie KOMIUIEKCHOTo yncia. Airedpandeckas popma
KOMIUIEKCHOro uncna. Tpuronomerpudeckas (popMa 3anuc KoMiuieKcHoro uucia. ITokasarenpHast popMa KOMILJIEKCHOTO
umcia. [IpaBuna apudmerrueckux JeUCTBUN ¢ KOMILIEKCHBIMU YHUCIAMHU.

Tema 6. Iuc pepennuannubie ypaBHeHus nepporo nopsaka. JIud gpepennuaibHbie ypaBHeHHsI BTOPOT0
nopsajaka. Pemenne 3a1a4u no cnenuajbHOCTH.

Huddepennmanpabie ypasHeHus. JuddepeHipanbable ypaBHeHs epeoro nopsaaka. JuddepeHnyanbHbe ypaBHEHHU
NEPBOTrO MOPSAJKA, pa3pelieHHble OTHOCUTENILHO MPOU3BOAHON. JuddepeHpaibHbe ypaBHEHHS ¢ pa3AesIaoMUCs
nepeMeHHbIMU. OTHOpOAHBIE AU bepeHIManbHble YpaBHEHUs IepBOro nopsaka. Jinneinsle nudgepeHnnaibHpe ypaBHEHUA
nepsoro nopsaka. JIugdepeHipanbHble ypaBHEHHS BTOporo nopsaxa. Jiuneiinsie qudepeHmaibHble ypaBHEHUS] BTOPOro
nopsaxa. Jluneiinsle U depeHraIbHbe ypaBHEHHS BTOPOTo NMopsKa ¢ MOCTOSIHHBIMY Koadduumentamu. HeogqHopoaHsie
JIMHEIHble ypaBHEHUS BTOporo nopsaka. HeoquopoaHble InHelHbIe YpaBHEHU s BTOPOTO MOPSAKA C MOCTOSIHHBIMU

KO3 pHULIUEHTAMHU.

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

CamocrosiTenpHas padoTa 00yJaloMXCsl BBITIOJIHIETCS MO 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasaensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesibHas paboTa 00yYaIoMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) AUCIMIUIMHBI, TaK U MPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloMecs: YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHMs1, HAIIPABJICHHBIE Ha 3aKpeIlieHNe 3HaHUIA 1 OTPaOOTKY YMEHUI 1 HaBbIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO 0 JUCLIUILIIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaMm CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero odopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucTepeTBa o6pasoBanust Poccuiickont Peneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJIBHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHUI "

VYcraB (eaepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOT0 00pa3oBaTesbHOro yupexaenus "Kazanckuii (ITpuBosmKCKMiA)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKIEHHS BBICLIIETO
npodeccuonanbHOro oopazosanus "Kazaunckuii ([TpuBomkckuit) enepaibHblil yHUBepCUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®OH/] OLIEHOYHDBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

@DoH/ OLIEHOYHBIX CPEACTB 110 AUCLUIIIMHE (MOIYJI0) BKJIIOYAET OLIEHOUHbIE MaTepUallbl, HalIpaBJIEHHbIE Ha TPOBEPKY OCBOCHHUS
KOMIIETEHIIMI, B TOM 4MCJIE 3HAHUI, YMEHUI 1 HaBbIKOB. POH/I OLIEHOUYHBIX CPEACTB BKJIIOYAET OLIEHOUYHBIE CPE/ICTBA TEKYILETO
KOHTPOJISI U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHOH aTTeCTalUN.

B (oHe O1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH MO JUCHUIUTHHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIEAYPbl OLIEHUBAHUS 1J151 KaXKI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHHU OLIEHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;
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- COACPIKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYadA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€EMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

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

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

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

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

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

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOM TOUKH MPU BBEAEHUH O0YJAIOIIMMCSI CBOETO JIOTHHA U MApOJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOTO U3 U3JaHNI OCHOBHOM JIMTEPaTypHl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHON JIUTepaTyphl Ha
KaXJ0ro 00y4aromierocsi U3 4uciia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhbl, HEOOXOUMOM JJIs1 OCBOSHMSI JUCIMIUIMHBI (MO1YJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyel mporpaMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
paBoo0IagaTelIsAIMHU JIEKTPOHHBIX U3JaHUI U MPY U3MEHEHUH KoMILIekToBaHus (poumoB HayuHoi 6ubdmmoreku KOV,

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

OCHOBBI PABOTBI C CHCTEMOU KOMITBIOTEPHOU AJITEBPBI MAXIMA -
http://kpfu.ru/docs/F698532637/Malakaev.M.S._.Sekaeva.L.R._..Tjuleneva.O.N..Chast.1

OCHOBBI PABOTBI C CUCTEMOM KOMITBIOTEPHOWM AJITEEPBI MAXIMA, u.2 -
https://kpfu.ru/docs/F698532637/Malakaev.M.S._.Sekaeva.L.R._..Tjuleneva.O.N..Chast.2.pdf

Tpenorun, B. A. O6sikHOBeHHbIe qudepeHimanbabie ypapHeHus : yueOHuk / B. A. Tpenorun. - Mocksa : PUSMATIINT,
2009. - 312 c. - ISBN 978-5-9221-1063-1. - Tekcr : anekTpoHHsIi // JIaHb : 31eKTpoHHO-0MOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/2341

9. MeToquuecKne yKa3aHus /Iisi 00y4aronuxcs Mo 0CBOEHU0 JUCIHUILIMHBI (MO TyJis1)

Bujg pador MeToanueckue peKoMeHamnu

JICKIINH Ha nexumsx ydamuyecda 3HAKOMATCS € TCOPETUYCCKUMU OCHOBAMUW MATEMATUYCCKUX pa3dC/iOB U C BOBMOKHOCTBIO
II0JIb30BATHCA Fpaq)I/I‘IeCKOﬁ HHTepHpeTaHI/ICﬁ 1 OCYIIECTBJIATH COOTBETCTBYIOIINE MMOACYETHI C MIPUMEHECHUEM
I/IH(bOpMaHI/IOHHLIX TEXHOJIOTMH B MaKeTax KOMIIbIOTEPHBIX MTPOT'PAMM. .HCKLII/II/I HOJIZKHBI COITPOBOKAATHCS
KOMIIbIOTCPHBIMU BHU3YaJIbHBIMH WTIOCTPAIUAMU TECOPETUUCCKUX HOIIO)KCHI/Iﬁ, MOCTPOCHHBIX C NOMOIIBIO
KOMIIbIOTCPHBIX TEXHOJIOTHI 1 IICMOHCTpaHI/IefI pCHICHI/Iﬁ OTACJIbHBIX 3ala4 € IPUMCHCHUECM ITAKETOB ITPOI'paAMM.
B tkann JICKIIMU TPUCYTCTBYET OTCHIIKA K OIEPATOpaM KOMIIbIOTECPHOT'O pelICHUS 3a1a4.

snadopatopHbie | JlabopaTopHbIe 3aHATHSA MPOBOATCS B KOMIIBIOTEPHOM KJIACCe C YCTAHOBJICHHBIM MMakeToM rporpaMmm MAXIMA.
padoThI [Ipu noAroToBKe K J1a60paTOPHOMY 3aHATHIO PEKOMEHYETCsI TPOCMOTPETD JIEKIMIO TI0 COOTBETCTBYIOIIEH TeMe,
00paTUTh BHUMAaHUE Ha OIepaTophl PEILICHUs] COOTBETCTBYIOIIUX 3aa4 B niporpamme MAXIMA.
Ha nabopatopHbIX 3aHATHSIX 00y4alOIIMecs OBJIAeBaIOT Oa30BbIMI HABBIKAMU MPUMEHEHUsI MATEMaTUIECKOTO
anmapara JJisl JaJbHEHIero pa3BUuTHs U pa3paboTKu MpodecCUOHATIBHBIX YMEHWI U HABLIKOB. B mporiecce
NPaKTUYECKHUX 3aHATUI 0000IIAIOTCS, CUCTEMATU3UPYIOTCS, YIIYOJISIIOTCSl U KOHKPETU3UPYIOTCS TEOPETUUECKUE
MaTeEMAaTUYECKHE 3HAHN S, B])Ipa6aTl)lBaeTCH CHOCO6HOCTL W T'OTOBHOCTD UCHOJIb30BaTh TCOPETUYECKUE 3HAHUA HA
IMPAaKTHUKE, pa3BUBAIOTCA MHTECIJICKTYAJIbHBIC YMEHUSA.
Ooyyaroiuecs B rpoliecce J1abopaTOPHBIX 3aHSATHH Pa3BUBAIOT AHAIUTUYECKOE MbIIIIEHHE, CIOCOOHOCTD
CaMOCTOATEBHO MPUMEHSITh JIOTUYeCKHe MaTeMaTU4eCKUe IPUEMBl M KOMITLIOTEPHBIE METO/IbI K PEIIEHUIO
yueOHbIX 3a/1a4, B TOM YHCJIe U OOPAIEHHBIX K MATEMaTHIECKUM pacdyetaMm Jis IpodhecCHOHATBHOM
nesteabHOCTU. KOoIeKTUBHBIN XapakTep padoThl Ha JJA0OPATOPHOM 3aHATHH IIPUAACT OOJIBIIYIO YBEPEHHOCTh
00yYaIoIMMCS], CIIOCOOCTBYET Pa3BUTUIO MEXK1y HUMH NPOAYKTUBHBIX JIEJIOBBIX B3aUMOOTHOIIEHHH.

3AE
Crpanuua 7 u3 11. Bl YHH



Mporpamma mucrmrumas "Matematuka'; 30.05.01 "Meaumuackast Gnoxumus .

Bujg paéor MeToanuyeckue peKOMeHIalu
CaMOCTOsI- BaxHOW COCTaBHOM YaCThI0 YYEOHOTO Ipoliecca SIBJISIETCS] CAMOCTOSITEeIbHAS TIOATOTOBKA JIOMAIITHETO 3a/IaHMs,
TEJbHAA pa60Ta KOTOpad 1noMoraeT npaBUJibHOMY YCBOCHHUIO TPYJJHOI'O MaT€puasa. HaLII/IHaH MNOATOTOBKY JOMAIIIHETO 3aJaHH1A,
HEOOXOIUMO:

1) yTOYHUTB TEMY U3y4aeMOoro pasjiena,

2) npounTaTh TEOPETUYECKUI MaTepHal,

3) cocTaBUTh CIUCOK (POPMYJI MO 33JAHHON TEME.

HenvmiHe Takke 03HAKOMHTBCS C CYIIECTBYIONIMMY B Bukureany crpaHuiiaMu 1o 3aJaHHOM TeMaTHKe: 3TO
pacimpsieT Kpyrozop, IoMoraeT npe/ICTaBUTh CBSI3M MEXk/Iy N3y4aeMbIM ITPEAMETOM U €T0 MPUIOKEHUSIMU.
Hemnioxo 03HAKOMUTBCS ¢ UMEIOIMMUCS B VIHTEpHETE JIEKLIUSAMH 110 33/1aHHOW TeMe.

[Nocne noy4yeHust OTBETa B PEIISHUH 33/1a4H, aXKe €CJIM OH MPABJIbHBIN, HETIJIOXO MOJIYYHTh TOT XKe pe3yJIbTar C
TIOMOIIIBI0 KOMITBIOTEPHBIX BEIYMCIEHUNA. DTO BHIPa0ATHIBAET Y CTYJEHTa HAIEJIEHHOCTh Ha pe3yJIbTaT U YMEHHe
TIPUMEHSITh KOMIBIOTEPHBIE TEXHOJIOTHH NPU PEIIeHNH pa3HOOOpa3HbIX 3a1ad. Cretyer 00s13aTesIbHO I00MBATHCS
MIPaBWJIBHOTO Pe3yJIbTaTa, CPaBHUBASI PYyYHOE BHIYHCIIEHUE C KOMITbIOTEpHBIM. KoMITbloTep Takke Lesiecooopa3sHo
WCTIOJNBb30BATh JUTSI rpapuUecKuX MOCTPOSHHUMH, MILTIOCTPALIA TeOMETPUYECKUX OOBEKTOB.

9K3aMeH IIpu moAroToBKe K 9K3aMEHy ClIeayeT:

a) O3HAKOMHTBCS CO CIIMCKOM BOTIPOCOB K 9K3aMEHY, NPEUIOKEHHBIX NPENoiaBaTesieM,

6) MO KaXIO0MYy BOITPOCY MOJATOTOBUTH CIIMCOK (POPMYIJI, IPOYUTATh TEOPETUIECKUI MaTepHall, OCBEKUTh IPHEMBI
pelIeHNsT COOTBETCTBYIOIIMX 33/1a4,

B) BBIIEJIUTh OCHOBHbIE, OA30BbIe TEOPETHYECKHE MOJIOKEHMSI ¥ IPUEMBI PeIlieHus 3a/1a4 JJIsl BCero Kypca,

I') OTMETUTh OCHOBHbIE KOMITBIOTEPHbIE ONepaTOpPBl, IIPUMEHsIeMble IS pelleHus Oa30BBIX 3a/1a4 Kypca.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHBIX CIPaBOYHbIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLecca MO JUCIMILIIHE
(Momy0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMIUIAHBI (MOAYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne o6pa3OBaTeanoro mpouecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomelneHust 47151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLIMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUEHNUs K ceTr "MHTepHeT" u obecriedyeHreM JOocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp U1 paclevyaTky pa3gaTOYHbIX MaTEPHAIOB.
MynpTMeaniiHasT ayAUTOPHUS.
KomrbloTepHBIi Kitacc.

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 TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOXKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUH JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATENICH;

- cO3/IaHMe KOHTEHTa, KOTOPHI MOKHO TPEACTABUTh B PA3JIMUHBIX BUIAX Oe3 IMOTepH JTAHHBIX WM CTPYKTYPHL, IIPEIYCMOTPETh
BO3MOKHOCTh MACIITAOMPOBAHUS TEKCTa M M300pakeHNH Oe3 IoTepr KayecTBa, MPelyCMOTPETh IOCTYITHOCTh YIPaBJICHUS
KOHTEHTOM C KJIABUATYPHI,

- CO3/IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSMH CIIyXa MOJTydaid MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUIMH 3PEHUS - ayIHaIbHO;
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

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

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

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

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

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

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

Iporpamma cocraiieHa B cooTBeTcTBUM ¢ TpedoBaHusmMu PI'OC BO u yyeOHbIM 1U1aHOM 110 crienmanbHoct: 30.05.01
"MenuumMHCcKasa OnoxuMua'" v crienpaiuzaniy "MeguuuHckas onoxumus'.
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.14 Mamemamuxa

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

CrennainsHocts: 30.05.01 - Meaunmnckad OMOXUMUA
Crenuanuzanys: MenunHckas 0MOXumus

KBammdukanus BbIITyCKHUKA: BPAY-OUOXUMUK

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. ABunosa, JI.B. [IpakTvkyMm 1 MHAMBUIyaJbHbIE 3aJaHMUS 110 BEKTOPHOH ajredpe U aHATMTHYECKOW TeOMETpHH (TUIIOBBIE
pacuertsl) : yuebHoe nocodoue / JI.B. AsuiioBa, B.A. Bosnotiok, JI.A. Bonotiok. - Cankr-IlerepOypr: Jlanp, 2013. - 288 c. - ISBN
978-5-8114-1485-7. - Tekcr: anekTpoHHbIH // JlaHb: 35neKTpoHHO-OMOIMoTeuHast cuctema. - URL:
https://e.lanbook.com/book/37330. - Pesxnm goctyna: 1jist aBTOpU3. TOJIb30BATENIEH.

2. Anexcanapos, I1.C. Kypc aHanuTryeckoii reoMeTpun U JTMHeHHOH aireOpsl : yueOHuk / I[1.C. Anekcanapos. - 2-e u3f.,cTep.
- Cankt-IlerepOypr: Jlanb, 2009. - 512 c. - ISBN 978-5-8114-0908-2. - Tekcr: a51eKTpoHHbI# // JlaHb:
aJIeKTpOHHO-OnbMoTeunas cucrema. - URL: https://e.Janbook.com/book/493. - Pexum nocryna: 1uisi aBTOpU3. MOJIb30BaTe eH.

3. Bepmant, A.®. Kpartkuii Kypc MaTeMaTHuecKkoro aHaiamsa: yuyeonoe nocobue / A.®. bepmanr, N.I. ApamaHoBuu. - 16-e uzn.
- CankT-TlerepOypr: Jlans, 2010. - 736 c. - ISBN 978-5-8114-0499-5. - Tekcrt: 35eKTpOHHbI# // JlaHb:
3NEeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/2660. - Pexum nocrymna: [ist aBTOpH3.
TI0JIb30BaTEIEH.

4. bubukos, 10.H. Kypc oOsikHOBeHHbIX auddepeHImaibHbIX ypaBHeHuit: yueoHoe nocodue / 10.H. bubukos. - 2-e u3n., crep.
- Cankt-IlerepOypr: Jlanb, 2011. - 304 c. - ISBN 978-5-8114-1176-4. - Tekcr: a5eKTpoHHbI# // JlaHb:
3/IeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/1542. - Pexxum octyna: Juist aBTOpU3.
HOJIb30BaTENEH.

5. CoopHuK 3a/1a4 10 MaTeMaTH4YecKkoMy aHamzy: yueonoe nocooue / JI.JI. Kynpssues, A.Jl. Kyracos, B.J1. Yexnos, M.J.
[Ma6ynuH. - 2-e u3x., nepepad. u gor. - MockBa: PUSMATIINT, [6. r.]. - Tom 1: I[Ipenen. HerpepslBHOCTS.
Huddepenumpyemocts - 2010. - 496 c. - ISBN 978-5-9221-0306-0. - Texcr: anekTpoHHsI // JIaHs :
3/1eKTpOHHO-OnbmMoTeynas cucrtema. - URL: https://e.Janbook.com/book/2226. - Pexxum octyna: Juist aBTOpH3.
M0JIb30BaTeNIEH.

6. Cekaesa JI.P. Kypc jnekumii mo MmatemaTuke Juist CTyieHToB MIHCTUTYTA (DyH/IaMEHTAIbHOW MEIMIIMHBL U OUOJIOTHU
HarpaByieHus1 'MeaunuHcKas kubepaeTuka': YuedHoe nocodue. Yacte 1/ JI.P. Cekaesa. - Kazanb: Kazanckuii depepanbhbiii
yHuBepcuret, 2021. - 118 c.

7. Cexaena JI.P. Kypc nekimii mo MaTeMaTuke Jjis cTyIeHTOB MHCTUTYTa (hyHIaMEHTATBHOW METUIIMHBI U OUOTIOTUH
HarpaBiieHust 'MenunuHcKast KnbepHetrka': Y4yeoHoe nocobue. Yacts 2 / JI.P. Cekaesa. - Kazanb: Kazancknii (penepanbHbiit
ynusepcurert, 2021. - 67 c.

8. Cexkaena JI.P. Kypc nexuuii no gucrimrumae '[uddepeHnmansHoe 1 MHTerpaibHOEe UCUUCTIeHUe' Uist cTyeHToB MHCTHTyTa
(byHEaMeHTaIbHOW MEAUIMHBI M OMOJIOTHHU HarpaBieHus 'MeauiuHckast kubepHetuka': Yue6noe nocoodue / JI.P. Cekaena. -
Kazans: Kazanckwmit penepanbaeiii yausepeuret, 2022. - 102 c.

JomoJHuTeJIbHASI JUTEpPaTypa:

1. Kaprames, A.Il. Matemaruueckuii ananus : yueObHoe nocooue / A.I1. Kaprames, B.JI. PoxnectBeHckuit. - 2-e uz. -
Cankr-IlerepOypr: Jlanb, 2007. - 448 c. - ISBN 978-5-8114-0700-2. - Tekcr : anektpoHHbiit // JlaHb:
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/178. - Pexum noctymna: 1Jist aBTOpU3. OJIb30BATEIICH.
2. TpeHoruH, B.A. O6pikHOBeHHBIE AN pepeHmabHbe ypaBHeHHs : yueOHuK / B.A. Tpenorus. - Mocksa : PUSMATIINT,
2009. - 312 c. - ISBN 978-5-9221-1063-1. - Tekcr : aneKTpoHHSIi // JIaHb: 21eKTpOHHO-OMOIoTeyHas cuctema. - URL:
https://e.lanbook.com/book/2341. - Pexum moctyma: A1t aBTOPH3. TOJIb30BATENEH.

3. lemunosuy, B.I1. ludpdepenipansupie ypapHeHus : yueoHoe nocooue / B.I1. Jemunosud, B.I1. MoneHoB. - 3-e u3n. -
Canxkr-IletepOypr : Jlanp, 2008. - 288 c. - ISBN 978-5-8114-0677-7. - Tekcrt: 31eKTpoHHbIH // JlaHb:
3JIeKTpOHHO-OnbMoTeunas cucrema. - URL: https://e.Janbook.com/book/126. - Pexum nocryna: 1Jisi aBTOpU3. MOJIb30BaTeeH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.14 Mamemamuxa

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

CrennainsHocts: 30.05.01 - Meaunmnckad OMOXUMUA
Crenuanuzanys: MenunuHckas 0MOXumMus

KBanmmdukanus BbIITyCKHUKA: BPAY-OUOXUMUK

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.

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