MHHHCTEPCTBO HayKH H BbicLIero obpaszoBanus Poccuiickoit ®enepanuu
¢enepansHOE rocyiapcTBEHHOE 610keTHOE 06pa3zoBaTeNIbHOE yUpeKAeHHE
BBICIIEr0 06pa3oBaHUsA
«Ky6aHckuii rocy1apCTBEHHBIH YHUBEPCUTET)
(haKynbTeT MaTeMaTHKU M KOMITBIOTEPHBIX HaYK

RPLLTOP 1O yueOHOH pabore,
v ‘é‘%‘i{ﬁﬁ%)ﬁpazonaﬂm — NepBBIH
2 R '» '

opsiap

G wf){j Xarypos T.A
Ry
e /V a2 2019r

PABOYAS IIPOTPAMMA JUCIUILIMHBI

B1.B/JIB.05.02 Beenenue B HeJHHeHHbIH (GYyHKIHOHAIbHBIH aHAIH3
H HCCJIeJOBAHHE MaTeMaTHYeCKHX MO/IeJIeH B €CTECTBO3HAHHH

Hanparnenue noarorosku: 01.03.01 Maremaruka

Hanpasnensocts (npoduis): MaTteMaTHyeckoe MOIETHPOBAHHE

®opma obydeHus: o9HasA

Kpanudukanus (cTeneHs) BhITyCKHUKa: Hakanasp

Kpacuomap 2019



Pa6oyas nporpamMma aucuuniaubel 51.B.JIB.05.02 BBEJJEHME B
HEJIMHEVHBIN @ YHKIIMOHAJIbHBIN AHAJIM3 U UCCIIENOBAHUE
MATEMATHYECKWX MOJIEJIEX B ECTECTBO3HAHMMU pa3paborana B
COOTBETCTBHH ¢ PesiepalbHbIM IoCy1apCTBEHHBIM 00pa30BaTENBHBIM CTAaHAAPTOM
BhIcLIero o6pazoBaHus o HanpasieHuto noaroroku 01.03.01 Maremaruka

[Tporpammy cocTaBuIL: %
I'aBpumox M.H., noueHT, kanauaar ¢us.-MaT. Hayk 4

Pa6ouas NporpaMMa AHCLUILIHHBI Bl.B.I[P.OS.OZ BBEJIEHVIE B
HEJIMHEMHBIN ®YHKIIMOHAJIbHBIU AHAJIN3 U UCCJIEJOBAHME

MATEMATUYECKWX MOJIEJIE B ECTECTBO3HAHMU yTBepx/eHa Ha
3acellaHHH Kadeapbl TeOpHH QYHKIHMH

nportokon Ne 8 «23» anpens 2019 r. /
3aBenyromuii kadenpoit Teopuu dynxuuii Jlasapes B.A. V22—
PabGoyas nporpamma ofcyxneHa Ha 3acemanuu Kadelpsl (QYHKIHOHAIBHOIO
aHaju3a 4 anredpsl mpotokon Ne 9 «12» anpens 2019 r.

3aBenyromas kadenpoi ﬁ/
(GYHKIIMOHAJIBHOIO aHanu3a ¥ anrebpel bapcykosa B.1O. /

VTBepxaeHa Ha 3acefaHUH Yy4eOHO-METOJHYEeCKOW KOMHCCHH (haKylbTeTa
MaTeMaTHKU U KOMITBIOTEPHEIX HAYK '
npotokon Ne 2 «24» anpens 2019 .

INpencenarens YMK dakynsrera Turtos I'.H. J&‘u m

Penen3eHTrI:

I'ycakoB Banepuii AnekcaHIpoBHY, KaHA. GU3. — MaT. HayK,
aupextop OO0 «IIpocsewenne — FOr» 5/’ M

Bacsgko Omsra BnagumupoBHa, JOLEHT Kadeaphl HMHGOPMALHOHHBIX
06pa3oBaTeNbHBIX TEXHOJIOTHHM, KaH . (U3. - MaT. HayK, JOUEHT



1 ey 1 3a1a4M U3yYeHU S TUCHHUIIHHBI.
1.1 llean ocBOeHUS AUCHHUILIAHDI.

OcHoBHas 11eJ1b Kypca- IPUMEHEHUE METOI0B FEOMETPHIECKON TeOpHH (DYHKITHIA
(MeToma MoayIei U MeToJa CUMMETPH3AINN) K PEIICHUIO SKCTPEMAIbHBIX 33]a4 TEOPHU
(GyHKINN 1 MEXaHUKH.

1.2 3agaun AUCHUILJIMHBI.

N3ydyeHne OCHOBHBIX MOJIOKEHUI METOJA MOAYJIEH U METOAa CUMMETPU3ALINH.
OcBoeHuE MTOAX0/I0B U METOJIOB MPUMEHEHUSI METOJI0B MOYJISI 1 CAMMETPHU3ALIMH K
PELIEHHUIO 3a7a4 aHAIN3a U MEXAHUKMU.

1.3 MecTo JUCHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl.

JuctuninuHa «BBeneHre B HEMWHEWHBIA (PYHKIIMOHAIBHBIA aHAINW3 W HCCIEAOBAHHUE
MaTEeMATHYECKUX MOJICJICH B €CTECTBO3HAHUU» OTHOCUTCS K YacTH, (popMHUpyeMOi ydacTHUKAMU
oOpa3oBaTtenbHbIX oOTHomeHUH brnoka 1 «/lucuumnuasl (Moaymu)» y4yeOHOro MIiaHa
b1.B.JIB.05.02.

MareMaTHyecKuii aHajau3, KOMIUICKCHBIH aHajlu3, OCHOBHBIC MPHUHIUIBI KOH()OPMHBIX
0TOOpaKEHHI, IKCTPEMATIbHBIE 33/1a4H T€OMETPHUUECKON TeOpHH (HYHKIIHIA

1.4 IlepeyeHb IUIAHHPYEMBIX pe3yJabTaTOB O0y4YeHHMs 1O JAUCHHILIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3YJIbTATAMHI 0CBOEHHS 00pa30BaTeJIbLHOI MPOrpaMMBbl.

W3yueHre qaHHOM yueOHOM TUCIMIIMHBI HAITPABICHO Ha (DOPMUPOBAHKE Y 00 yUYArOIIUXCSI
kommerenmuit 1K — 1, ITK — 3

No HNunexc Conepxanue B pesynbrare nuzyuenust yueOHON AUCIUTUIMHBI
g | KOMIETEH | KOMIETEHLMH (nnm 00yyaroImuecs: 10JKHbI
007071 e€ 4yacTn) 3HaTh yMeThb BJIAJETh
1. crocobeH pemartb | Moaynu Haxonuts Meronom
aKTyaJIbHbIE U | CEMEHCTB MOZyJIN MOJyJIEH,
IK-1 Ba)KHBIE 3aJlauM | KpUBBIX, paccMaTpuBaeM | IpUHLUIIAMU
byHIaMEeHTaJIbHOW | KBaJpaTHUHBIE | BIX  CEMEICTB | CHMMETpH3alH
u NpUKIATHON | AuddepeHnnan | KpUBBIX, U B Kpyre H
MaTEMaTHKU Bl, OOI1yI0 | CTPOUTH KOJIBILIE.
TEOpeEMY 0 | TpaeKTOpUH [Tpuemom
pa3bueHuu KBaJ[paTUYHBIX | KOMOMHAIUU
IJIOCKOCTH Ha | nuddepeHiman | MeToaa
HENEPECEKAoIll | OB, HAXOAWTH | CHMMETpH3aH
ucs  obnacrtu, | pe3yJabTaThl U U Merojaa
CUMMETpHU3alM | CAMMETPU3ALM | MOAYJIEH.
u Ilonua, | ¥ MHO>KECTB H
IIIreiinepa, KOHJEHCAaTOPOB
Mapkyca.
2. IIK -3 croco0eH OCHOBHBIE MPUMEHSITh MaTeMaTUYECKU
myOJIM4HO MOHSTUS U | MaTeMaTUYeCKU | M allaparom,
IIPE/ICTaBIISTh METO/IbI € METoAbl U | HeOOXOJUMBIM
COOCTBEHHbBIE U | BapHallMOHHOT | 3aKOHBI JUTSL | JUTSt
U3BECTHBIE O UCYMCIIEHUSl | pElICHHUs UCIIOJIb30BaHUs
Hay4yHbIE MPaKTUYECKUX | B OOY4YeHHH U
pE3YJIBTATHI 3a/1a4 npodeccuoHan




Ne NHupekc Conepxanue B pesynbrare u3ydenus: yaeOHONW AUCHUTUINHBI
I 1; KOMIIETCH | KOMIICTCHIINH (MU o0yuaroumecs: J0KHbI
o ouu e€ JacTu) 3HATh yYMeTh BJIA/IETh
bHOH
eI TeIIbHOCTH.

2. CTpyKTypa U cojep:KaHue TUCHUIIUHBI.

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHUIJIMHBI 10 BUIAM PadoT.

OO6mast Tpy10€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIC €AMHUIIBI ( 72 4acoB, U3 HUX
— 54,2 4. KOHTaKTHOM paboTHI: JeKIMOHHBIX 18 4., maboparopubix 34 4., KCP 2 4., UKP 0,2 u.;
17,8 u. CP).

Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (gacel)
7

KonrakTHasi paboTa, B TOM 4YHCJIe: 54,2 54,2
AyAUTOPHBIE 3aHATHS (BCEro): 54 54
3aHsATUS JEKIIMOHHOTO TUTIA 18 18
JlaGopaTopHble 3aHATHS 34 34
3aHsTHUSI CEMUHAPCKOTO TUIIA (CEMUHAPbI, IPAKTUYECKUE
3aHATHUSA) i i
HWnasi koHTaKTHas padoTa: 2,2 2,2
KonTpons camocrositensHoi pabotsl (KCP) 11 2
[Tpomexyrounas arrectanus (MKP) 0,5 0,2
CamocrosiTejibHast pad0oTa, B TOM YHUCJIE: 17,8 17,8
[TpopaboTka yuyeObHOro (TEOpeTUYECKOro) MaTepuana 8 8
[ToaroToBka K TEKyImieMy KOHTPOJIO 9,8 9,8
KonTpous: = =
O01as Tpy10eMKOCTh yac. 72 72

B TOM 4HCJIe KOHTAKTHAsA 54.2 54,2

pabora

3a4. e/l 2 2

2.2 CTpyKTYypa IMCUHUIIHHBI:

Pacnpenenennie Bua0B yueOHOM pabOThI U UX TPYAOEMKOCTH MO paszjeiam
JUCUUIUINHBI.

Paznensl mucyMIuInHbIL, U3ydaeMbie B 7 ceMecTpe (ouras gpopma)

KonnuecTBo yacos
Bueay
Ne HaumenoBanue pasnenon Bcen AyputopHasi [IMTOPH
paboTta as

0

aboTta

J | JIb |UKP| CP

L 2 3/4] 56| 7




1. Mopynu ceMeicTB KpUBBIX 4 4 3,8
2. Ksanpatuunsie nuddhepeHnmans 4 4
Meton moayneit — oOmiast reopema 06
3. PPKCTpeMajbHOM pa30MEeHUU TUIOCKOCTH Ha 4141 8 2
HenepeceKaromuecs 00JacT CreUaIbHOTO
BHIA.
Crygau 711 OJTHOTO U JBYX TOMOTOIMHUYECKIX
4. |xmaccos KpuBbIX: 3a1aua P(a), P(R,t), 3agaua | 6 10 3
Yeborapena.
5 |CuMMeTpu3anys MHOXeCTB, (yHKIINH, 5 5 9
KOHICHCATOPOB. [ [pUHIIMTIBI CHMMETPU3AIIHH.
6. |Teopems! mokpeiTus B kiaccax S, S(d), R. 71 7 0.2 5
,
7. |EMxocTe koHzeHCcaTopa. O MUHUMYyME 11| 7 4 2
E€MKOCTH B OJTHOM CEMEHCTBE KOHJICHCATOPOB.
Hmozo no oucyuniune: 18| 36 | 0,2 | 17,8
2.3 Conep:kaHue pa3aejoB AUCHUIIHHBI:
2.3.1 3aHATHSA JIEKIIUOHHOT'O THUIIA.
dopma
No Hamveropame Conepxanue paszaena TEKYLIETO
paznena
KOHTPOJIS
1 2 3 4
Teopembr Teopema nokpeiTus B kiacce S(d). YcTHBIT
nokpeiTus B |CneacTBue-TeopemMa o6 Y4 B kiacce S. ompoc
kiaccax S, S(d), |Teopema MOKPHITHS B KIIACCE OTHOTUTCHBIX
R. bynkuuii bubepbaxa-Ditnendepra B Kpyre u
B KOJIBIIC.
EmMKocTB Mogens nockonapauieabHOro YcrHbIN
KoHAeHcaTtopa. O | KOHIEHCATOpa, EMKOCTh KOHACHCATOPA.  |OMPOC
MUHAMYME 3amaga 0 MiN eMKOCTH B CEMCHCTBE
€MKOCTH B OJTHOM |  KOHJCHCATOPOB BHYTPCHHsISI OOKIIaIKa
CEMEHNCTBE KOTOPBIX COACPKUT ABE GUKCHUPOBAHHBIE
KOHJICHCATOPOB. TOYKH U OJIHY Ha TUTIEPOOTUIECKOM
AIUTUTICE.
YcTHBIN
oTpoc

2.3.2 3aHATHA CEMUHAPCKOI0 THUIIA.
Cemunapckue 3ausamusi - He npedycmMompeHul




2.3.3 JIabopaTopHble 3aHATHSI.

. dopma
No HaumenoBanue TemaTrka MPaKTUYECKUX 3aHATUI TeKYmIEro
paszena (ceMuHapoB)
KOHTPOJIS
1 2 3 4
1. Monynu KongopmHsbIilt Moaysbs 1ByCBs3HOU oOnacTh,| Jlokinag Ha
CEMENCTB KPUBBIX IIPUBEIECHHBIM MOJYJIb OJTHOCBSI3HOU CeMHUHape
00JIaCTH OTHOCHUTEJILHO TOYKH,
IIPUBEJICHHBIA MOJYJIb IBYYTOJIbHUKA.
2.| Ksagpatuunbeie | OcHoBHBIC IOHATHA. CTpyKTypHas TeopeMa | Jlokmasa Ha
muddepeHnnans Jlxenkunca. Teopema Ky3pmuHoit 06 CEMHHAape
" AKCTPEMaJILHOM Pa30MEHHUH INIOCKOCTH Ha
METOJI MOJyJIeH. | KOHEUHOE YHCIIO HEHAJIETaloUX 00JIacTel,
aCCOIIMMPOBAHHBIX C 3a/IaHHBIM HA0OPOM
TOMOTOIWYECKUX KJIAaCCOB KPUBBIX.
3. Meton CummMeTpu3zanus MHOXKECTB, QYHKITUH, Jlokian Ha
CHMMETPHU3ALINH. KOHAEeHCAaTOpOoB. [IpuHunmbI CEMHUHape
CUMMETPHU3ALNU B KPYTe U B KOJIBIIE.

4, EMxoctb Kiacc bubepbaxa-DiinenOepra B koablie 1 | Jlokiam Ha
KOHJIEHCATOpa €MKOCTb KOHJICHCATOpa. CEMHUHape
2.3.4 IllpumepHasi TeMaTHKAa KypPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl HE IPEYCMOTPEHBI.
24 Ilepeuenn Y4eOHO-MeTOAUYeCKOro obecreueHust s

CaMOCTOAATE/IbHON PA0OTHI 00Yy4aIOUIUXCH 10 AMCHUILINHE

Hepequb y‘le6HO'MeTO,I[I/I‘{eCKOFO obecreueHust JAHUCHUIIIIMHBI 11O

Ne Bun CPC BBITMIOJTHEHUIO CAMOCTOSATEIbHONU padoThI
1 2 3
1 [IpopabGoTka yueOHOro
TEOPETUYECKOI0) 1. Anomnonckuii, C.M. TeopeTnueckre OCHOBBI
Marepuana AIIEKTPOTEXHUKHU. DIEKTPOMArHUTHOE ToJIe [ DIMEKTPOHHBIN pecypc] :

yuebHoe nocodue / C.M. ANOIIOHCKHIA. — DJIEKTPOH. 1aH. —
Cankr-IlerepOypr : Jlanp, 2012. — 592 c¢. — Pexum nocryma:

https://e.lanbook.com/book/3188

2. Tlonos, B.H. IpuknaqHbie BOMPOCH TEOPHH (QYHKIMI
KOMILUIEKCHOTO TepeMeHHOro : yueOHoe ocobue / B.H. Tlomos ;
MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoii @eneparun,
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOEe
YUpEXICHUE BBICIIETO MpodecCHoHATLHOTO 00pa3oBanms CeBepHBIN



https://e.lanbook.com/book/3188

(ApxTtrueckuii) penepanbhbiii yHuBepcuteT M. M.B. JlomoHOCOBA. -
Apxanrensck : T CADY, 2013. - 164 c. : w. - bubnumorp. B kH. -
ISBN 978-5-261-00850-7 ; To e [DnekTpoHHbIi pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=436400

2 [loxroroBka K TEeKyIiemy 1. Anomnonckuii, C.M. TeopeTruueckue OCHOBbI

KOHTPOJIIO AIIEKTPOTEXHUKHU. DIEKTPOMArHUTHOE T0JIe [ DNEKTPOHHBIHN pecypc] :
yuebHoe nocooue / C.M. ANOIIIOHCKHIA. — DJIEKTPOH. 1aH. —
Canxkr-IlerepOypr : Jlanp, 2012. — 592 c¢. — Pexxum nocryma:

https://e.lanbook.com/book/3188

2. Tlonos, B.H. ITpuksiaHble BOMPOCH TeOPUU (QYHKIIHIA
KOMILUTEKCHOTO TepeMeHHOr0 : yueOHoe nocodue / B.H. Tlomos ;
MunucTepcTBo 00pazoBaHus U Hayku Poccuiickoit Deneparum,
®enepanbHOE rOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpEeKJIEHUE BBICIIETO MPOdeCcCHOHATLHOr0 00pa3zoBanusi CeBepHbIi
(ApxTraeckuii) penepanbhbiii yauBepeuteT M. M.B. JlomoHOCOBA. -
Apxanrensck : UL CADY, 2013. - 164 c. : wi. - bubmuorp. B kH. -
ISBN 978-5-261-00850-7 ; To e [DnekTpoHHbIii pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=436400

Y4eOHO-MEeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromIUXCs U3
YuCiia MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npengocrapistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPHUATHS UH(POpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOM popme yBeTHMuUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

J17i U1 ¢ HapYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBLHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.
[Ipy wu3y4yeHUM MNAaHHOTO Kypca UCHONB3YIOTCS KaK TpPAJUIMOHHBIE JEKIUU U

nabopaTop- HbIE 3aHATHSA, TaK W COBPEMEHHBIE HMHTEPAKTHUBHBIE 0O0pa30BaTelIbHBIC
TEXHOJIOTHUH.

Lenr 1a00paTOpHBIX 3aHATHUH — HAYYUTh CTYyAEHTAa MPUMEHITh MOJyYeHHBIE Ha
JIEKIUAX TEOPETUUECKUE 3HAHUS K PEIICHUIO U HCCIIEI0BAaHUIO KOHKPETHBIX 3aa4.

K o0pa3oBaTenbHBIM TEXHOJIOTHSM TaKX€ OTHOCATCS WHTEPAKTHBHBIE METOJIbI
00ydeHus. THTepakTHBHOCTD MOJJa4YM MaTepuraja 1o JUCIUuIIiHe «BBeeHne B HeMMHSHHBIN
(GYHKIIMOHATBHBIN aHAM3 W MCCJIEIOBAHNE MAaTEMaTHUYECKUX MOJENEH B €CTECTBO3HAHUN
MPEAIIONAaracT He TOJIbKO B3aUMOJEHCTBUS BUIA «IIPEMOJABATEND - CTYAEHT» U «CTYy- JEHT -
MPENOJABATENbY», HO U «CTYIEHT - CTYAEHT». Bce 3TH BUABI B3aUMOJEUCTBUSA XOPOLIO J0-


http://biblioclub.ru/index.php?page=book&id=436400
https://e.lanbook.com/book/3188
http://biblioclub.ru/index.php?page=book&id=436400

CTUTAIOTCS TIPH M3JI0’KEHUU MaTepHuaia, B X0Je AUCKycCUi. Takke MCIOIb3YIOTCS 3aHATHS-
BHU3yaJIM3aIliH U JIOKJIJIbl CTYJEHTOB.

Juckyccust

B03MOXXHOCTh AMCKYCCHM TMpEnojaraeT yMEHHE BBbICKAa3aTb COOCTBEHHYIO HJEIO,
Ipel- JIOKUTh CBOW IyTh PELICHMs, apryMEHTUPOBAHO OTCTauBaThb CBOIO TOUYKY 3pPEHUS,
CBS3HO W3Jla- TaTh MbIciau. [lone3Hbl cienyromuye 3aJaHusi: COCTAaBJIECHUE IUIAaHA PEIIECHUs
3aJjauy, MOUCK JApY- TOro croco0a pelieHus, CPaBHEHHE Pa3IMYHbIX CIIOCOOOB peELICHus,
IPOBE/ICHUE BBIKJIAJOK JJI pEIIeHUs 3aaud M BBIKJIAJOK JJIsi MPOBEPKU IPABUIBLHOCTH
MOJIyUEHHOI'0 PELICHUs, PacCCMOT- PEHHUE 3aJad C JIMIIHUMHU M HEJOCTAIOLIMMU JIaHHBIMHU.
CryneHtaM mpeanaraercs IpOAaHAJIU3U- POBATh BapUAHThl PELICHMs, BBICKA3aTb CBOE
MHeHHe. OCHOBHOM 00bEM HCHOJB30BAHMA MHTEP- AKTUBHBIX METOJOB OOYYEHHUs
pean3yeTcsi MIMEHHO B XOJI€ TUCKYCCHIA.

OO61re BONpocChl, KOTOPbIE BEIHOCSATCS Ha JUCKYCCHIO:

Onucanue MoAEmH.

HccnenoBanue MOIENN WK TIOUCK Pa3IMYHBIX CIIOCOOOB pEIICHUH 3a/1auu.

Br160p cpeau paccmarpuBaeMbIX ClIOCOO0B HanboIee palioOHAIbHOTIO.

3ansiTHe-BU3yaIM3aALMs.

B nanHOM THIE mepenava npermnoaaBaTesieM HHPOPMAIUU CTYJCHTaM COIIPOBOXKIACTCS
IIOKAa30M Pa3IMYHBIX PUCYHKOB, CTPYKTYPHO-JIOTMYECKHX CXEM, OIOPHBIX KOHCIIEKTOB, AHa-
IpaMM U T. II. (HalpuMep, ¢ MOMOILBIO CIai/I0B) .

Bcero yueOHBIM MI1aHOM IIPETYCMOTPEHO 54 yaca B MHTEPaKTUBHON opMme

Cemectp Bun Hcnonp3yemble HHTEpAaKTUBHBIE Konnue-
3aHATHS 00pa3oBaTeNbHbIC TEXHOJIOTHH CTBO Ya-
COB
JlaGopatop- 3ansTue-Busyanuzanus: « Teopema moKpeITHS B 14
HbIE kiracce S(d).»
3aHATUA Huckyceust «CneactBue-teopema 06 Y4 B Kiacce 20
S»
3ansTue-Busyanuzanus: «Teopema MOKpBITUS B 20

KJIacCe OJHOJIMTCHBIX (yHKIMI brbepbaxa-
OlinenOepra B Kpyre U B KOJIbLIE.»

Hroro: 54

CamocrosTenbHas paboTa CTYIEHTOB SIBIIS€TCS HEOThEMJIEMOM YacThio Mpolecca
noAro- ToBkH. [loa camocTosTenbHON pabOTOM MOHUMAETCS YacTh y4eOHOU IIaHUpyeMOun
paboThl, KO- TOpas BBINOJHSETCS MO 3aJaHUI0 M IPU METOJAUYECKOM PYKOBOJCTBE
npernoaaBartess, Ho 6e3 ero HermocpeACTBEHHOTO y4acTHsl.

CamocrosTenbHas paboTa HalpaBlieHa HAa YCBOGHHE CHCTEMbl HAYYHBIX U Mpodeccuo-
HaJIbHBIX 3HAHUI, (QOPMUPOBAHUS YMEHHH UM  HaBBIKOB, INPUOOPETEHHE OIBITA
CaMoCTOSITeNIbHOM TBOpueckoi nesarenbHocTu. CPC momoraer (opMupoBaTh KyIbTypy
MBIILIEHHS] CTYIEHTOB, PaCIIUPATh O3HABATEIBHYIO JIEATEIBHOCTD.

Bunbr camocTosTenbHON pabOTHI IO KypCy:




a) Mo HeJsIM: MOJTrOTOBKA K JICKIHMSIM, K MPaKTUYECKUM 3aHSATHSIM, K KOHTPOJIbHOM
paboTe, K KOJJIOKBHYMY.

0) mo xapakTepy padoThl: H3yUCHUE JIUTEPATYPHI, KOHCIIEKTA JICKIMI; TOUCK JIUTEpa-
Typbl B OMOJIHOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHIYEMOH I CaMOCTOSITEIIbHOTO U3YYCHUS
HAYYHOU JIUTEpPATyphI; peIIeHUE 3a71a4, TECTOB

Jns i1 ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 370POBBs IIPEAYCMOTPEHA OpraHUu3anus
KOHCYJIBTAllMi ~ CO  CTYJEHTOM TMpH  TIOMOIIM  BJIEKTPOHHOH  HMH(OPMAIIMOHHO-
obpasoBarenbHOU cpeabl BY3a.

Jns Ui ¢ OorpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBS MPEIyCMOTPEHA OpraHU3alUs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OneHo4YHbIe CPeACTBA ISl TEKYLIEero KOHTPOJIsl yCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTalyu.
4.1 ®oHA OLEHOYHBIX CPEICTB VIS NPOBEJeHHUA TEKYIero KOHTPOJIs.

BOHpOCLI JJIA MOATOTOBKH K 3a4€Ty

1. Monynu cemeiicTB kKpuBbix. KoHpOpMHBII MOTy)Ib IBYCBS3HOM 001acTH,

MPUBEACHHBIN MOYJTb OJTHOCBSI3HOM 001aCTH OTHOCUTEIBHO TOUKH,

MPUBEACHHBIN MOYJb JBYYTOJIbHUKA.

KBaaparuunsie nuddepennnanst. OOmias CTpyKTypHasi Teopema.

Teopema Ky3pMHUHOM.

3amaua P(a).

3amaua P(R,t).

3anaua YeboTapena.

Konpaencaropsl. EMKOCTh KOHIEHCATOpA.

Oynkunu ['puH.BHyTpennuit paauyc..

. Cummetpusannu [IBapua, [lTeiinepa, [lonna, Mapkyca.

10 N3MeHeHne eMKOCTH MPU CUMMETPU3AIUSX.

11.TTpuHIMTT CUMMETPHU3ALIUU B KPYTE.

12.TTpuHIIUTT CUMMETPHU3aLIUU B KOJIBIIE.

13.Teopembl OKPBITHS B Kitaccax S, S(d).

14. Teopema mokpsiTusi B Kiacce R .

15.Knacc bubepbaxa-Ditnendepra B KoJbIIE.

16.Teopema nokpeiTHs B Kiacce bubepbaxa-Diinenoepra B KOJbIIE.

17.Monenb mI0CcKo-MapaieIbHOr0 KOHAeHcaTopa. EMKOCTB.

18.T'umepbonmueckast 3agada YeboTtapena.

19.'unepbonuueckas 3agadya Yeborapera aJisi TpeX MPOBOHUKOB.

20.0 MUHMMYME €MKOCTH B CEMENCTBE KOHJEHCATOPOB, BHYTPEHHSISI OOKJIaIKa
KOTOPBIX COJCPKUT JABa (PUKCUPOBAHHBIX MPOBOJAHUKA U OJIUH ITEPEMEHHBIH.

CoOoNORWLN

OHGHO'—IHBIG cpeacrtBa jisi HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTIMU
300POBbi BBI6I/IpaIOTC${ C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(l)I/BI/I‘{eCKI/IX 0COOEHHOCTEH.



— NpH HEOOXOAMMOCTH WHBAJHMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH
3JI0pPOBbS MIPEIOCTABIISICTCS JOMOJHUTEIHFHOE BPeMsI IS IIOJATOTOBKU OTBETA Ha SK3aMEHE;

— IIpH TPOBENICHUH TIPOIICAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHHSI MHBAIUIOB H JIUIL C
OTPAaHHYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI MPEAYCMATPUBACTCS UCIIOJIb30BAHUE TEXHHUYECKHUX
Cpe/ICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHIUBUIYAIbHBIMUA 0OCOOCHHOCTSIMH,

— TIPH HEOOXOAMMOCTH JIJIsl OOYJAIOIIUXCS C OTPAHMYEHHBIMUA BO3MOXXHOCTSIMHU 3JI0POBBS
U WVHBAIWIOB TIPOIEIypa OIICHUBAHUS pPE3YJIbTaTOB OOYUYEHHs [0 JUCIUILUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iponienypa oneHUBaHUsI Pe3yJbTATOB O0YYCHHS WHBAIUIOB M JIUI[ C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3JIOPOBbSI TI0 TUCIUIUIMHE MPEIyCMAaTPUBAET MPEIOCTaBIeHne HHpopMau B
dopmax, amanTUPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCIIPUSATHS WH(POPMAIIHH:

JUis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist 1 ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHoM opme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJI5 OCBOCHHS AU CLHUILINHBI.
5.1 OcHoBHasi 1MTEpaTypa:

1. Anomnonckuii, C.M. TeopeTnueckre OCHOBBI 3JIEKTPOTEXHUKH. DIIEKTPOMArHUTHOE I10JIE
[DmexTponHEI pecype] : yaeObHoe mocodue / C.M. ANoIuToHCKHiA. — DIieKTpoH. 1aH. — CaHKT-

IetepGypr : Jlaus, 2012. — 592 ¢. — Pexum goctyma: https://e.lanbook.com/book/3188

2. Tlonos, B.H. ITpuksiaHbie BOMPOCH! TEOPUH (DYHKIIHIA KOMIUIEKCHOTO TIEPEMEHHOTO :
yuebHoe nocooue / B.H. TTono ; MunmctepctBo 00pazoBanus u Hayku Poccuiickoi deneparum,
DenepanbHOE roCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKIEHHE BBICIIIETO
npogeccuoHaabHOro o0pazoBanus CeBepHbli (ApKTHUecKuii) (enepabHblii yHIUBEpCcUTET M. M.B.
JlomoHocoBa. - Apxanrensck : UTIL[ CADY, 2013. - 164 c. : win. - bubmuorp. B kH. - ISBN 978-5-261-
00850-7 ; To e [DneKTpoHHbIH pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=436400

JInsi OCBOEHMSI NUCHUMIUIMHBI WHBAIMAAMHU U JIMI[AMUA C OTPAHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI UMEIOTCS U3JJaHUSI B SJIEKTPOHHOM BHJE B DJIEKTPOHHO-
OMOJIMOTEUHBIX cucTeMax «/lauby u « FOpatimy.

5.2 JlonosiHUTeEIbHAS JIUTEPATYpA:

1. Tpenorun, Bnagunen AnekcanapoBud. 3a1a4u U yIpaXHEHHS 10 (PYHKIIMOHATEHOMY
ananmm3y [Tekct] : yuebHOe mocobue utst cTyneHToB By30B / B. A. Tpenorun, b. M.
[Mucapesckwuii, T. C. CoboneBa. - 3. 2-e, ucnp. u jot. - M. : DUIMATIIUT, 2005. -
239 c. - bubmaorp. : ¢. 233-234. (29 mr.)

2. Kommoropos, A.H. DneMeHTsI TeopuH PyHKLUHI 1 (YHKIIMOHATIBHOTO aHaIu3a /

A.H. Komvoropos, C.B. ®omuH. - 7-¢ u3z. - Mocksa : @uzmatmut, 2012. - 573 ¢. -


https://e.lanbook.com/book/3188
http://biblioclub.ru/index.php?page=book&id=436400

(Kimaccrueckwuii yanBepcuteTckuil yaeOHuk). - ISBN 978-5-9221-0266-7 ; To xe
[Onexrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=82563

5.3. Illepuoauyeckue u3IaHNs:
He npenycmoTrpensl

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  ceTH
«HTEepHEeT», HEOOXOAMMBIX /ISl OCBOCHHS TUCIHUILIUHBI.

1. DnexrtponHas 6ubIMOTEeYHas crcTeMa u3nateascTa "Jlans" — http://e.lanbook.com/

2. DnekrponHas Oubiamoreunas cucrema "FOpaiit" — http://www.biblio-online.ru/

7. Metonnyeckue YKa3aHus JJIsl 00y4alOIIUXCHA M0 OCBOEHHIO TUCIMILUIUHBI.

[To xypcy mpeaycMOTpEHO MpOBEACHUE JICKIIMOHHBIX 3aHSITHN, HAa KOTOPBIX JAETCS
OCHOBHOM CHCTEMAaTH3MPOBAHHBIM MaTepHall M MOJAHMMAIOTCA NPOOJIEMHBIC BOMIPOCHI;
MPAKTUYECKUX 3aHSITHHA, HAa KOTOPBIX MIMPOKO HWCIIONB3YIOTCS aKTUBHBIC 00pa30BaTelIbHBIC
TEXHOJIOTHH, B IPOIECCEe MPOBEACHUS KOTOPBIX O0ydarouiecs: oTpabaThIBalOT HABBIKU PEIICHUS
KOHKPETHBIX HAYYHBIX 33]1a4.

Baxnelmmmu  COCTaBIAIOIIMMHM  Kypca  SIBJISIFOTCS ~ TaKM€  BHJABI  3aHATHM,
camocTrosiTeNnbHas paboTa CTYIEHTOB, Takas Kak pa3bop lekuuii, pabota c JUTEpaTypow,
OTpabOTKa HAaBBIKOB PEIIEHUS MPAKTHUYECKUX 3adad. B mporecce caMOCTOSTENHHOM pabOThHI
00y4JaroIMMUCS aKTUBHO HCTIONB3YIOTCS HH(DOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI.

Texkymuii KOHTPOJb OCYIIECTBIISIETCS TMPENOJaBaTeiIeM, BEAYIIUM MPAKTHUYECKUE
3aHATUS Ha OCHOBE JHMCKYCCHM CO CTYJIEHTaMHM, JAIOIICH IMPEACTABICHHE O AUHAMUKE pOCTa
3HAHUH CTYJEHTOB U UX HAYYHOM IOTEHIIUAJIC; yue€Ta aKTUBHOCTH CTYJEHTA Ha 3aHATHIX.

HToroBelii KOHTPOJIb OCYLIECTBIsSIETCA B (hopme 3auerTa.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMHU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbs OOIBINIOE 3HAYCHHE WMEeT HHJAWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOJIHUTEIILHOE Pa3bsiCHEHNE yUeOHOTO MaTepHaa.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHIWBHAYATH3AUA OOYICHHUSI M YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JIUIIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJb3yeMbIX NPH OCYLIECTBICHUH
00pa3oBaTeIbHOIO NMpouecca Mo JMCIHUILIHHE.

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH.

— Cbop, XxpaHeHue, cucTeMaTH3alMs U BblJaya yueOHOH 1 HaydyHOH MH(opMaIuuy;

— O0paboTKa TEKCTOBOMU, TpaduuecKoi U IMIOMPUIECKON HH(OPMaLINK;

— IloxroroBka, KOHCTpYMpOBaHHME M TPE3CHTALMs HWTOTOB MCCIEAOBATEIbCKON U
AQHAIUTUYECKOU e TeNIbHOCTH;

— Mcnonp30BaHuE 2JEKTPOHHBIX NPE3EHTALUN IPY IPOBEAECHUH NTPAKTUYECKUX 3aHITUM;

— Pabota ¢ nHdopMalMOHHBIMU CIIPABOYHBIMU CHCTEMAaMHU;

— Hcnonp3oBaHue JIEKTPOHHOMN MOYTHI MPenoAaBaTesiell 1 00yJaroMXcsl sl pACChUIKH,
NEePENUCKH U 00CYKIEHUSI BOSHUKIINX Y4EOHBIX MPOOIeM.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 00ecCIeYeHUsI.


http://biblioclub.ru/index.php?page=book&id=82563
http://e.lanbook.com/
http://www.biblio-online.ru/

— Odwucnpiii maket npunoxxennit Microsoft Office.

8.3 llepeuenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
— DiekTpoHHBIe pecypchl onbanoreku Kyol'yY — https://kubsu.ru/node/1145

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

0a3za, HeoOXxoaummasi AJA

00pa30BaTeJILHOIO MpoIecca Mo TUCHUTIHHE.

Bua pabdot

MaTepralbHO-TEXHUYECKOEe O0ECIICUCHHE TUCIUTLTUHBI
(MOmyIs1) M OCHAIIEHHOCTH

.HGKI_II/IOHHI)IC 3aHATHUA

JIekuMOHHAs ~ ayqUTOpHSA,  CHEHUAIBHO
MYJIbTUMEIUHHBIMA  JIEMOHCTPAIIHOHHBIMHU
yueOHOI MeOeIbIo

00opyoBaHHAS
KOMILICKCaMH,

JlabGopaTopHble 3aHATUS

[Tomerienue a5 MpOBEACHHUS TAOOPATOPHBIX 3aHIATHIA
OCHAIIIEHHOE y4eOHOU MeOeIbIo, JOCKOH MapKepOM HITH MEJIOM

I'pynnossie [ToMemienue i NpOBEACHUS TPYNIOBBIX (MHAWBUIYAIbHBIX)
(MHAMBUAYAIbHBIE) KOHCYJIbTAIlMi, y4eOHOH MeOenpo, JOCKOH MapKepoM MU
KOHCYJIbTALIUH MEJIOM

Texymuii KOHTpOJIb, | [IoMemenne Uit npoBeleHMs TEKyLEd W IMPOMEKYTOYHOU
IIPOMEKYTOYHAs aTTeCTalluy, OCHAILEHHOE Y4eOHOI MeOelblo.

arrecranus

CamocTosTenbHas pa60Ta

Kabuner s camocrosiTenbHOW — paOOThI, OCHALICHHBIN
KOMITBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO TOAKIIIOYCHHS K
cetn «MHTEpHET», MPOTPaMMON SKPAaHHOTO YBEIWYCHUS U
00ECTIEYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENLHYIO Cpelly YHUBEPCUTETA

OCYIIECTBJICHUA



https://kubsu.ru/node/1145

Peuensus
«BBeaenue B ne.n::: p“asolf.y!o SO PANGLY J CHIMEIE
CHHBI pyHKUHOHANBLHBII aHAN3 U Hcc/lenoBaNHe
MaTEeMaTHYeCKHX MojeJieii B eCTeCTBOZHAHHH»
o HamnpaBneHuIo noarorosku 01.03.01 Maremaruka,
O4HOH (OpMBI 00ydEHHUH.
CocraBurens paGoueii nporpaMmal:
noueHT kad. Teopun pynxuuii ®IBOY BO «Ky6I'Y» Taspumok M.H.

Pa6ouasi mporpaMMa MoJTHOCTBIO COOTBETCTBYET TPeGOBaHHUAM ®roC BO no

HarnpapJeHHio noarorosku 01.03.01 Maremaruka (ypoBeHb GakanaBpuara).
Pa6ouyas nporpaMMbl COIEPKHUT TeMaTHYeCKHii MIaH, KOTOPBIA pacKphIBacT

IIOCJIeI0OBAaTEeJILHOCTh H3YYEHHUsS TEM H pas3faenoB MporpaMmel, ¢ yKasaHneM

MpaKTUYECKUX YaCOB.
Conepsxatuiicsi epeueHb ¥ KOIHIECTBO MPAKTHIECKIX 3aHATHI JOCTATOYCH
pe6osanusmu GrOC.

11st JOPMHPOBAHHUSL yPOBHS MOATOTOBKH, ONMPENCICHHOTO T
[lepeueHb TeM M pa3feNIoB, KOTOPLIE JOJDKHEI M3YYMTH CIyIIaTelH, a TAKKe

OCHOBHBIE TpeGOBaHHA K YPOBHIO MOArOTOBKH ciymateneii oGbemy 3HaHUH ¥
yMEHHIA, KOTOPBIM OHH IOJDKHEI 06aaaTh Mo KaXKAO0M U3 MepeuHCICHHBIX TEM.
CaMocTosITebHble  3aJaHus Pa3BUBAIOT 3HAHMA, YMCHUI U HABBIKHU,

MoJIydeHHBIE B PE3yNbTATe H3yHEHHs peAMeTa.
[lepedyeHs CpeacTB OOyHCHHUS MCUEpIBIBAIOIMA W COOTBETCTBYET

TpeABSBIsIEMbIM TPEOOBAHUAM.
CHucoK JIUTEPATyphl — COIEPIKHUT JIOCTATOYHBI COCTaB HCTOYHUKOB,
OIMMBIX JUIS Ka4ECTBEHHOr0 00Y4eHHs CTy/\CHTOB.

PaGouas  mporpamMma  JMCLHIUIHHBI «Bpenenue B
(yHKUHOHANBHBIA  aHATH3 M JicCIeOBaHHE MaTeMaTHYECKUX Mozienel B
BO3HAHUMY CIIOCOBCTBYET MPUOOPETEHHIO 1 pa3BUTHIO YMEHHH U HABBIKOB

emrends NpodecCHOHATBHBIX  3alad, hOPMMPOBAHUIO KOMIETEHTHOTO

HEo0X
HeNUHEHHBIA

€CTECT

s p
CHeLIHaJIPICTa.

PelieH3€eHT, gﬁé’

I'ycakoB B.A.,
kaH#. ¢pu3. —MarT. HayK,
nupektop 000 «[Ipocseenne—tOr».




