Muno6pHayku Poccun

®denepanbHOE rOCyIapCTBEHHOE OI0JKETHOE 00pPa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa3oBaHUs
«OpeHOyprekuii rocy1apcTBeHHbI YHUBEPCHTET

Kacdenpa reomerpun 1 KOMIOBIOTEPHBIX HayK

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«b.4.1 Ilpakmukym no peweHuro Mamemamuyeckux 3a0a4»

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

Hanpapnenue noaroToBku
18.03.02 Dnepzo- u pecypcocbepezarowue npoueccvl 8 XUMUYEecKoll mexHoao2uu, Hepmexumuu u

OuomextHono2uu
(KOI[ U HAUMCHOBAHHEC HanpaBHeHHﬂ HOHFOTOBKH)

Mawiunol u annapaml XumMuyeckux npou3s00Ccmes
(HanMeHOBaHME HAIMPABICHHOCTH (PpodmIIs) 06pa3oBaTENbHO IIPOrPaMMEI)

Tun oOpa3oBaTebHON MPOTrpaMMBI
IIpoepamma axademuueckozo bakanaspuama

KBanuduxarus
bakxanaep

®opma 00yueHust
3aounas

I'ox nabopa 2016
1461511



Padosas nporpavMMa paccMOTPEHa i YTBEPAICHA 11a 3ace 1K Kadephl

Katheapa reonerpun it KOMIBIOTEDHEIX HAVE

e e ]

npotokon Ne 8 or "25" denpann 2016 T,

Jancayviomuit xadepoit M
Kadiesipa reoMerpitit it KOMIBLIOTEPHBIX HAVK AL [Hyxsan ‘%) '

MWLM N TN DA T
Henoanument: '—/,
Corapiunit npenoiasaTens A ~— I".B. Tenaskosa
ARTWIICHIN = pramacs ACHIINET RN IONTTCLE
AATWIICHTN AeCh L
COIJIACOBAHO:

ﬂpuu:c*mrc:m MCTOMMCC RO lcmmccun 1o uanpnn.lcmno NOJTOTOBKN
HMMUCCKON  TEXHOI0TIH

ﬁ_upmmonomu P B.10. Nomsmyk
WOO AT NN Mnm‘» POCIANRPONT MOl
Saneayioumit oTaeI0M xownmpzﬁmma nayunoit GudanoTekn
oy H.H. Cpraii.
R o e [T PRSIV noTicy
Y noasoMouen i 1o KavecTny hakyianera
e 11,18, Kprougona

AN PO T T R T

No perscrpatis

£ Tenaswona [.B., 2016
©Ory, 2016

o



1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:
3aerHI/ITI> INKOJIBHBIC HABBIKU B PCHICHUHN MAaTEMAaTUYCCKUX 3aaa4, pa3BUTh 3HaAHUA U YMCHUS B 00J1aCTH DIEMEH-

TapHOM MaTeMaTHKH U, TEM CaMbIM, IIOMOYb CTYACHTY 1yBCTBOBAaTh c€0s yBEepEHHEE IPH OCBOSHUH PA3JIEJIOB BHICIICH
MaTeMaTHKH. M3ydeHne MUCIMIUIMHBL o0ecreunBaeT NpuoOpeTeHne 3HaHWH M YMEHHH, JOMOJHSIONINX U pa3BUBAIO-
X MaTeMaTHYEeCKHiA Oarak 3HaHUW CTYAECHTOB.

3agaun:

- npuoOpeTeHrne 00ydJaroMMUCS 3HaHUN B 00JaCTU TEOPETUUYECKUX OCHOB AJIEMEHTAapHOM MaTeMa-
TUKH, KaK TEOPETUUECKON 0a3bl AJIs U3yYEeHUS MOCIEIYIOUINX AUCHUILIUH PO(ECCUOHATBHOTO IIUKIIA;

- TmpuoOpeTeHre OO0YYAIOUMMKCA HABBIKOB pEATM3allMMd TEOPETHYECKHX 3HAHWN Ha MPAKTUKE C
IIPUMEHEHUEM MHTEPAKTUBHBIX METO/IOB U 3aKPEINIEHUEM COOTBETCTBYIOIIUX KOMIIETEHIIUH.

2 MecTo JUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

Jucnunnuna siBisiercs GpakyabTaTUBHON(BIM)
[TpepekBU3UTHI JUCHUILTUHBL: Omcymcmayom
[TocTpeKBU3UTBI TUCHMILIHHBL: Omcymcmeyom

3 TpeGoBanus k pe3yabTaraMm 00y4YeHHUs 10 TUCHHUILINHE

[Tpornecc n3yyeHHs TUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB 00yUCHHUS

[Inanupyemble pe3yabTaThl 00y4eHHS MO AUCLUILIMHE, XapaKTepU3YIOIIHe

. dopmMupyeMble KOMIIETEHIIUN
sTanbl GOpPMUPOBAHMS KOMIETEHIUH

3HaTth: OK-7 crmoco6HOCTBIO K
[Ipuembl caMoCTOATENbHONH pabOTBl C y4yeOHOW JUTEpaTypoll IO |caMOOpraHu3aluy U
MaTeMaThKe, B TOM YHCJIE€ C HCIOJb30BaHHEM WH(GOPMAIIMOHHBIX |CaMOOOPA30BaAHHIO
TEXHOJIOTHH.

YmMmerh:

OcCyIIecTBIATh CaMOCTOSITENIbHBIN TMOUCK TpPeOyeMbIX TEOPEeTHUYECKHUX
cBeneHu (TeopeM, (opmMyl, CBOWCTB M T.M.), METOJOB pEIICHUS
MPAKTUYECKUX 3a7ad B COOTBETCTBUU C TPeOOBAaHUSMHU KOHKPETHOM
3a/1a4H.

Baajaers:

HaBrikamu rmoucka u nepepa60TKI/I HOBBIX MaTeMaTHYECKUX 3HAHUH B
COOTBCTCTBUH C COBPEMCHHBIMU 06p3,30BaT€J'H>HBIMI/I n I/IH(l)OpMaL[I/IOHHBIMI/I
TEXHOJIOTUSIMU.

3HAaTh: OIIK-2 c1ocoOHOCTBIO
bazoBele pa3zjenpl DIEMEHTAPHON MaTeMaTHKH: O3JEMEHThl TCOPHH | MCIIOIh30BaTh OCHOBHBIE
MHOYECTB; OCHOBHBIC 3JIEMEHTapHbIC (YHKIIMU WX CBOWCTBA U TpadUKH; |3aKOHBI €CTECTBCHHOHAYYHBIX
MPOM3BOJHAS M €€ NMPUMEHEHHE K HCCICNOBAHUIO (YHKIIWN;, OCHOBHBIC | TUCIIUIUIMH B

MOHATUS ~ BEKTOPHOW  ajreOphl, TEOPHUH  MHOTOWICHOB, TEOPHH |IPOPECCUOHATBLHOMN
KOMIIJICKCHBIX YHCCII. JCATCIIbHOCTH, HpI/IMeHﬂeT
YMmern: METO/IbI MATEMATHYECKOTO
OpI/IeHTI/IpOBaTBCﬂ B paSI[eJ'IaX 3J'IeMeHTapHOI7[ MaTE€MaTHKH, I10JIb30BaTHCH | aHAJIN3a U MO}IeJ’II/IpOBaHI/ISI,
CICIUANIBHOM JINTEpaTypol B H3y4aeMoil 00JacTH; HCIOJIb30BATh | TECOPETUYCCKOTO U
MaTEeMaTHYCCKUH S3bIK W CHMBOJIMKY, YMETh IPOHM3BOJUTH THITOBBIC | IKCIICPUMEHTAILHOTO
BBIUHUCJICHUA. HCCICOIOBAHUS

Baajaern:

Hasrikamu HUCITIOJIB30BAHHA MATEMATHUUYCCKUX 3HaHHﬁ HpI/I pCI_HeHI/II/I
po(decCHOHATEHO OPHEHTUPOBAHHBIX 3a]1a4.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0miast TpyA0€MKOCTh AUCIHUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAnHHUIL (216 akageMHUecKuX 4acoB).

TpynoeMKoCTb,
Bun pabotet aKaJIeMIYECKHUX YaCcOB
5 cemecTp 6 cemecTp BCETO
OO0mas Tpy10éMKOCTh 108 108 216
KonrakTHasi pa6ora: 6,25 6,25 12,5
Jlexuum (JI) 4 4 8
[Tpaxtrueckue 3ansatus (I113) 2 2 4
[TpomexxyTounas arrectarus (3a4eT, SK3aMEH) 0,25 0,25 0,5
CamocrosiTesibHas padoTa: 101,75 101,75 203,5
- 8bINONHEHUE UHOUBUOYATbHO20 MEOPUECKO20 3A0AHUS
(UT3),
- 8bINOIHEHUe pacuemHo-epaghuyeckozo 3adanus (P173);
- CAMON0020Mo8Ka (Mpopabomka u no8MmMopeHue 1eKYUOHHO20
Mamepuana u Mamepuaia Y4eOHuKo8 u y4eOHvlx nocoouil,
- N0020MOBKA K NPAKMUYECKUM 3AHAUIM,
- 10020MO6Ka K pYOEeI’CHOMY KOHMPOTIIO U M.N.)
Bua uToroBoro KOHTpoJIA (3a4er, IK3aMeH, 3a4er 3a4er
auddepeHUpoBaHHBIN 3a4eT)
Paznernsl qUCIUIUIMHBL, H3y4aeMbIe B 5 ceMecTpe
KomnnuecTBo yacos
Ne HaunmenoBanue paszaennos ayrTopHad BHEAy/l.
paszzena BCETO abota
T 113 | Jip paboTta
1 DJIeMEHTBI TEOPHUH MHOXKECTB 37 1 1 35
2 BekropHas anredpa 34 1 - 33
3 UccnenoBanue GyHKIUH dIIEMEHTAPHBIMU 37 2 1 34
cpeactBamu. [Ipeobpa3zoBanue rpadukoB QyHKIHIHA
Uroro: 108 4 2 102
Pazensr quCHMIUIMHBL, U3ydaeMble B 6 cemecTpe
KonmuecTBo yacoB
Ne HaumenoBanwue pa3aenon ayrutopras BHeay/I.
pasnena BCETO pabora
T 113 | 1P paborta
4 IIpouzBoHas 34 1 1 32
5 KomrutekcHble uncia 35,5 1 (05 34
6 Paznokenne MHOTOYJIEHOB Ha MHOKHTEIIH, 38,5 2 105 36
pa3JIoXKeHUe PaIMOHATLHBIX Ipo0eii Ha cyMMy
MPOCTENUIINX
Uroro: 108 4 2 102
Bcero: 216 8 4 204

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Nel DyieMeHTBI TEOPUH MHOKECTB




[Tonstue wmHOXecTtBa. Buasl mHOXecTB. CmocoObl 3amgaHuss MHOXeCTB. Omepanuu  Haa
MHOXkeCTBaMU. OCHOBHBIE YHCIIOBbIE MHOKECTBA. MOITHOCTh MHOKECTBA.

Ne2 BektopHas aiaredpa

[TonsitTue Bekropa. JIMHEHHBIE oOlepaliu HaJ BEKTOpaMH M UX CBoMcTBa. Teopema o
KOJUIMHEApPHOCTH JIBYX BEKTOpOB. JIMHEliHas 3aBUCMMOCTb U HE3aBHCHUMOCTb CHUCTEMbI BEKTOpOB. ba3uc Ha
IJIOCKOCTH M B MpocTpancTBe. KoopauHaTel BEKTOpa OTHOCUTENBHO Oazuca. OpTOHOPMUPOBAHHBIN Oa3ucC.
[IpsmoyronbHast gekaproBa cucreMa KoopauHatr. Ilpocreiimme 3amaun. CKajlsspHOE IPOU3BEJIECHUE
BEKTOpOB. (CBOHCTBAa CKaJSIPHOIO NPOU3BEACHUSA. BbIpakeHHE CKAIAPHOTO MPOU3BEICHUS 4epes
KOOPAMHATHl COMHOXHTENEH B OPTOHOPMHUPOBAHHOM Oa3uce. Kpurtepuii opToroHanbHOCTH ABYX BEKTOPOB.
JlnuHa BeKkTOpa uepe3 koopauHatsl. HaxoxaeHue yria Mex1y BEKTOpaMu.

Ne3 MHccaenoBanme (GyHKIMH 3jieMeHTapHbIMH cpeacrBamu. IIpeoOpasoBanme rpadukos
byHxumi

Bunpl snemenTapHbix (QYHKIWN, UX CBOMCTBAa M rpaduku. DIIeMEHTapHOE UCCIeNOBaHHE (PYHKIUIA
no rpaduky. OneMeHTapHoe wuccienoBanue QyHkuuii no dopmyne. Ilpumepsl (QYHKIHMOHATBHBIX
3aBHCUMOCTEH B peaibHbIX mporeccax. Obparubie pyHkimu u ux rpaduku. IlpeodpasoBanue rpadukos.

Ne4 TIpousBoanasi

['eomerpuuecknii U (U3NYECKUN CMBICT TPOM3BOAHON. HaxoxkmeHwe cKOpocTH sl Ipolecca,
3amanHoro (opmynoit mwnu rpadukoM. Bropas mpousBogHas, ee reoMeTpudecKuil u (pU3NUecKuil CMBICI.
[TpuMmeHeHne TPOU3BOTHON K HCCIICIOBAHUIO (DYHKITUI M MOCTPOCHHIO TPAPHUKOB.

Ne§ KommuiekcHble unciia

[TonsiTe KOMILJIEKCHOrO yucia. MoJyinb M apryMeHT KOMIUIEKCHOro uucia. Aunredpaudeckas,
TPUTOHOMETpPHYECKass U TOKa3zarenbHas (POpPMBbI KOMIUIEKCHOTO 4ucia. JIeHcTBUS Hal KOMIUIEKCHBIMHU
YHCIaMHU B Pa3UYHBIX popmax. Bo3BeneHne B cTeneHb U U3BJIeUeHHE KOPHEH M3 KOMIUIEKCHBIX YUCEl.

Ne6 PassioskeHHe MHOTOYIEHOB HA MHOKHTEJIH, PA3JI0KeHHEe PAIIMOHAJIBHBIX IPo0ei Ha CyMMYy
NMpoCTeHIIuX

Muorousnensl. OCHOBHas TeopeMa anredpsl. Pa3ioxkeHre MHOTOWIEHOB HA MHOXKHUTENHU. Pa3ioxenue
paloHaIbHBIX Ipo0eil Ha CyMMY IPOCTEHILINX.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPHI)

Ne Kon-Bo
Ne 3anaTHs Tema
paszzaena 4acoB
1 1 MHoxectBa M omepanuu Haja HuMmH. M3o0paxenue 1
MHOECTB Ha KOOPIWHATHOH IIIOCKOCTH. J[eKapTOBO MpoU3BeIeHIE
MHOXECTB.
2 3 Bunel snemeHTapHbBIX (QYHKIMI HMX CBOMCTBA W TpaduUKH. 0,5

OneMeHTapHOE  HUCclieZloBaHME  (QYHKUMH 1o rpaduky.
DneMeHTapHoe uccieoBaHne GyHKINN 1o Gopmye.

3 3 [Tpumepsbl (QYHKIIMOHAIBHBIX 3aBHUCUMOCTEHl B pealbHbIX 0,5
npoueccax. ObpaTHsle pyHkuuu U ux rpadpuku. IIpeodpazoBanue
rpaduKoB.

4 4 I'eomerpuueckuit u (U3HUECKUNA CMBICT MPOU3BOJHOM. 1

HaxoxneHune ckopocTu Juis mporecca, 3aaHHOrO (pOopMyIoi Hiu
rpaduxom. [lnddepenunpoBanre ¢ MOMOIIbI0 OCHOBHBIX (HOpMYI U
npaBui Ju¢GepeHIIMPOBaAHNUSI.

6 5 [Tonsitne kommiekcHoro uncia. [lepexon ot ogHOM GOpMBI 0,5
KOMILJIEKCHOTO 4Hclla K JApyroi. JlefcTBUs Hal KOMIUIEKCHBIMU
YHCIIAMH.

7 6 PaznoxxeHne  palMOHaJIBHBIX  JOpobell  Ha  cymmy 0,5
IIPOCTEHIINX.
Hroro: 4




5 YyeOHO-MeTOAMYECKOE 00ecIeUeHHe TUCIHIIINHBI

1. bannuu K.B. Kpatkwuii Kypc BbIciiel MaTeMaTuku [DneKTpoHHbIN pecypc]: Yuebnuk / K.B. banaun;
[Tox o6m. Pen.n.5.1H., mpod. K.B. banguna. — 2-e uzn. — M.: M3garenscko-ToproBasi Koprnopamus «Jlamkos
u Koy, 2017. — 512 ¢. — Pesxxum nocryna http://znanium.com/bookread2.php?book=415059

2. Slumenes, JI.T. MaTematuka B mpuMepax M 3agadax s noaroroBku k EI'D u nocrynnenuro B BY3:
VYu. Tloc. [Onexkrponnsiit pecypc] / JLT. Aumenes, 2-¢ uzn., non. — M.: By3osckuit yueonnk, HUL] NH-
®PA-M, 2016.-336 c. — Pesxum pocryma: http://znanium.com/bookread2.php?book=500649

5.2 JlonosiHuTE/IbHAS JIMTEPATYpa

1. JlutBunenko, B. H. [Ipaktukym no snemenTapHoii marematuke [Tekcrt| : TpuroHomeTpusi: y4eo. mo-
cobue / B. H. JIutBunenko, A. I'. Mopakosud. - M. : Bepoym-M, 2000. - 160 c - ISBN 5-8391-0047-1.

2. Kpamop, B.C. IloBTopsiem u cucTeMaTu3upyeM LIKOIbHBINA Kypc anreOpbl U Hayasl aHainu3a [ Tekcr]
/ B. C. Kpamop.- 2-e uza. - CII6. , 1995. - 415 c.

3. Beiroackuii, M. SI. CrpaBouHuk 1o snemeHTapHoi maTemaruke [Tekcr] / M. 5. Beiroackwii.- 27-¢
u3., uctp. - M. : Hayka, 1986. - 317 c. : uin. - And. ykas.: c. 312-317.

4. I'ycatuukos, I1. b. BexropHas anrebpa B npumepax u 3agadax [Tekcr] : yue6. mocodbue / II. b. I'y-
cataukoB, C. B. Pesauuenko. - M. : Beici. mk., 1985. - 232 c.

5. Ioranos, M. K. Anrebpa, TpuronoMerpust 1 sieMeHTapHbie GyHKIuu [Tekct] : yue6. mocodue / M.
K. ITotamos [u mp.] . - M. : Beicur. mik., 2001. - 735 c. : mi. - ISBN 5-06-004178-6.

5.3 llepuoguveckne U3aHus

1. Marematuka B mKoJje : )XypHai. - M. : ArenrctBo "Pocneuats"”, 2016.
2. MaremaTnueckoe MoJIeIMpoBaHue : KypHail. - M. : APCMU, 2016.
3. TpuxiagHas maTeMaTHKa 1 MEXaHUKa : )KypHal. - M. : ArentctBo "Pocrewars”, 2016.

5.4 UuTepHeT-pecypcesbl

http://alexlarin.net O6pa3oBarenbHbIil poekT A. JlapuHa. Marepuaiisl AJsi MOArOTOBKH K EnuHOMY
roCcyJapCTBEHHOMY 3K3aMEHY 10 MaTeMaTHKe, CIIPaBOYHAs JIUTEPaTypa.

http://re-matematika.ru_Maremartyka oHIaiH

http://xplusy.isnet.ru MaremaTuka Juisi CTyJJEHTOB U IpoYee

5.5 TlporpammHoe obGecneuyeHue, npogeccuoHAIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIi

1. Omneparmonnas cucrema Microsoft Windows (numensun mo mporpamme_Microsoft Imagine
Premium).

2. Open Office/LibreOffice - cBoOomHbBII 0OQUCHBIH MaKeT MPOrpaMM, BKIIOYAOIINN B ce0sl TEKCTOBBIN
U TaOJIMYHBIN pellakToOphl, PEAAKTOP MPE3eHTAMH U Apyrue oruCHbIe MPUIT0KEHHUS.

3. ABTOMaTH3MpOBaHHAs WHTEpaKTHBHas cuctema ceteBoro tectupoBanusi (AUCCT). Pexxum mocty-
na: https://aist.osu.ru/cgi-bin/auth.cqi
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6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIIMHBI

VY4eOHble aynuTOpUU IJsl MPOBENEHUS 3aHATUI JEKIMOHHOTO THUIA, CEMHUHAPCKOrO THIIA, IS
MPOBEACHUS TPYNIOBBIX U HMHAUBUAYAIbHBIX KOHCYJIbTAIlMM, TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOU
aTTecTaluu.

AyIuTOpUN OCHAIICHBI KOMIUICKTAMHU YUYEHUYIECKOM MeOe, TEXHUYECKUMU CPEeICTBAMU O0y4YeHHS,
CITy>KalllUMU /1715l IPeICTaBIeHUs yueOHoM nHpopMauu 60JIbII0N ayAUTOPHH.

[TomemeHue Al CaMOCTOSITEIBHON Pa0OTHl 00YYaIONIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM,
MOAKIIOUEeHHON K cetu "MHTepHeT", W oOecrnedeHHeM J0CTylna B JJICKTPOHHYH HWH(OPMAIMOHHO-
obpazoBarensHy0 cpeay OI'Y.

K paboueii npocpamme npunazaromcesn:
e DoHJA OUEHOYHBIX CPEICTB VIS MPOBEACHUS MPOMEKYTOUHOM aTTECTAllUd OOYYAIOIIUXCS IO
JYCIUILINHE;

° MeTO,I[I/ILIeCKI/Ie YKa3aHuA J1JIAd o6yqa}oumxc>1 110 OCBOCHHUIO JHCIUIIIIMHBI.



