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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Boicias  Maremaruka — SBISIETCS  OJHOM W3  OCHOBHBIX  JUCIUIUIMH
€CTeCTBEHHOHAayyHOro IMkia. Ha Heil OasupyeTcs TmpemnojaBaHue Kak JIpYyrux
0a30BBIX AUCIUIUINH, TaK U JUCHUIUIMH TPO()ECCHOHATHFHOTO ITUKJIA.

Boiciiass maremaruika SIBJISIETCS HE TOJBKO MOIIHBIM CPEJICTBOM pEIlICHUs
MPUKJIAIHBIX 33ad W YHUBEPCATHHBIM SI3BIKOM HAyKH, HO TakKe€ M JJIEMEHTOM
oO0IIel KyJIbTYypHI.

[{enpro0 MareMaTH4ecKoro oOpa3oBaHUs SIBJISICTCS:

*  BOCHHTaHUE  JOCTAaTOYHO  BBICOKOM  MareMaTH4yecKol  KYJbTYpBHI,
MO3BOJISIFOIIEH CaMOCTOSITENIPHO PACIIUPITh MareMaTH4eCKUe 3HAHUS W MPOBOJIUTH
MaTeMaTUYEeCKUI aHATN3 MTPUKJIATHBIX HHXCHEPHBIX 33/1a4,

* pa3BUTHE JIOTUYECKOTO U  AITOPUTMUYECKOTO  MBIIUICHUS, YMEHHUS
OIEepUPOBaTh C AOCTPAKTHBIMU OOBEKTaMU U OBITh KOPPEKTHBIMU B YMOTPEOJICHUU
MareMaTU4YeCKUX TOHSATHUH, CHUMBOJIOB JUIS BBIPDOKCHUS KOJWYCCTBECHHBIX U
Ka4eCTBCHHBIX OTHOIIICHUI;

* (opMHpOBaHHE TIPEACTABICHUN O MareMaThke Kak 00 ocoboMm cmocoOe
MO3HAHUST MUPA, O POJM M MECT€ MAareéMaTUKA B COBPEMCHHOW IUBWIM3AIMHA U
MHPOBOH KYyJbTYpE.

1.2 3apauyu u3y4yeHUs JUCHUATIIMHBI

Beicmas  Maremarvka = ABIISIETCS. OCHOBOM  JUIi  M3y4Ye€HUSA  APYIUX
MaTeMaTH4eCKUX KypCOB, 1aeT HEOOXOIMMbIN MareMaTruuecKHii anmapar.

3agayaMy NPENoAABaHUs JUCLMILIMHBL SABIISIOTCS:

* BIANETh METOJAMU MAaTeMaruMyecKoro ammapara W MOJEIUPOBaHHI,
TEOPETUYECKOTO U DKCIIEPUMEHTAIBHOIO UCCIIEOBAHNUS;

* HCIOJIb30BaTh JIOTUYECKOE M AHAIMTUYECKOE MBIIUICHUE Ha OCHOBE
IIPUHLMIIOB ~ MAareMarM4eCKuX  3aKJIIOYEHUHM U JI0Ka3areiabCTB,  YTO  JaeT
BO3MOKHOCTB BBIOOpA M OLIEHKU Y(PPEKTUBHOCTH MaTEMaTHIEeCKON MOIEIH;

* IPUMEHATh HABBIKM AHAIN3a W MHTEPIPETALHUU PE3YJIbTATOB.

1.3 IlepeueHb NJIAaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTe/ibHOM POrpaMMbl

Koa v HaumeHoBaHue MHOUKaTopa SaI'IJ'IaHVIpOBaHHbIe pe3ynbTaTthbl O6y‘-IeHVI$| no ancuuniunHe
OOCTUXEHNA KoMneTeHunmn

OIIK-1: Cnioco0eH NpUMEHATh eCTECTBEHHOHAYYHbIC M 00LeMHKEHEPHbIe 3HAHUS,
MeTOAbl MATEMATHYECKOr0 AaHAJIN3a U MOJeJIMPOBAHMS, TEOPETHYECKOr0 U
IKCIEPUMEHTATBHOI0 HCCIeJ0BAHUS B MPO(eCCHOHAIBHOI 1eATeJbHOCTH;

OIIK-1.1: 3HaeT OCHOBEI - 0a30BBI€ MOHATHS BBICIIEH MareMaTHKU;
MareMaTuky, (pu3muKHy, - METOAMKY MOCTPOCHUS MareMaTUu4eCKUx
BBIYUCIIUTEILHOU TEXHUKU U MOJICTICH;

IPOTPAMMHUPOBAHUS - METOJIUKY paboThl ¢ MareMarH4eCKUMU

MOACTIAMH METOJaMH BBICIIIEH MarCMaTuKu,
— pceuiarb yqe6HHe 3aJla4u ¢ IpUMCHCHUEM MCTOL0B
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BBICILICH MaT€MAaTuKu;

- pemars cTaHAapTHbIE MPOQECCUOHATbHBIE
3a[1a4M C MPUMEHEHUEM METOJI0B BBICILIEH MareMaTuKy;
- pemarb HecTaHAapTHBIE MpodeccHoHaATbHBIE
3a7a4u C NPUMEHEHUEM METO/IOB BBICHIEH MareMaTHKy;
HaBbBIKaMH ITOCTPOCHUA HpOCTGﬁHIPIX MareMarn4d4eCKux
MojieTiell peaTbHBIX 00BEKTOB C UCIIOIB30BAaHUEM
anmnapara BbICILIEH MareMarTHKy;

HaBbIKaMH MOCTPOECHUS MPOCTEUIINX MaTeMaTHYECKUX
MojIeNIel peaibHbIX OOBEKTOB U MTPOLIECCOB C
HCIIOJIB30BAaHUEM alllapara BbICIIEH MaTeMaTuKu;
HaBbIKaMHW ITIOCTPOCHHA U UCCIICOAOBAHHUA HpOCTGﬁIHHX
MareMaTHYeCKUX MOJIENIel pealbHbIX 00BEKTOB U
IIPOLIECCOB C UCIIOIb30BAaHUEM aIlIapara BHICIIEH
MaTeMaTuKH;

OIIK-1.2: Ymeer pemarb
CTaH/IapTHBIE
npodeccCuoHANbHBIE 33]1a4U C
IpUMEHEHUEM
€CTeCTBEHHOHAYYHbIX U
OOLIEMH)KEHEPHBIX 3HAHUH,
METOJIOB MaTeMaTu4eckoro
aHAIN3a U MOJEITMPOBAHMUSI

0a30BbIC OHATHS BBICIICH MaTEMaTHKH;

METOJIMKY IOCTPOCHUSI MATEMATUYECKUX MOJICIIEH;
METOJMKY pabOThI C MAaTEMaTHIECKUMU MOCIISIMHU
METOJaMH BBICIIICH MaTeMaTuKu,

pemarb y4eOHbIe 331a9H C IPUMEHEHHEM METOJI0B
BBICIIICH MaTEMaTHKU,

pemiarb CTaHaapTHBIE TPO(PECCHOHATBHBIC 3a]]a4H C
MPUMEHEHUEM METOJ0B BBICIIEH MATEMATUKHU

pemarb HecTaHAapTHBIC TPOPECCHOHATHLHBIC 3a/1a41 C
MPUMEHEHUEM METOJO0B BbICIIEH MATEMATUKHI
HaBbIKaMH MOCTPOCHHUS TPOCTEHIITUX MATEMAaTHYECKHUX
MojIeTiel peaTbHBIX 00BEKTOB C UCIIOIBE30BAaHUEM
anmapara BbICIIIEH MareMaTuKy;

HaBBIKAMH MOCTPOCHHS TPOCTENIIUX MATEMATUYECKHUX
MOJIEJIEH peaTbHBIX 00OBEKTOB U TIPOIIECCOB C
HCMOJIb30BAaHUEM aMIlapara BhICIIEH MaTeMaTHKy;
HaBbIKaMH MOCTPOCHHUS U UCCIETOBAHUS MPOCTEUIIINX
MareMaTHYeCKUX MOJIENIeH PeaTbHBIX 00BEKTOB U
MPOLECCOB C UCIOJIb30BAHMEM allliapara BbICIIEH
MaTeMaTHKHU;




OIIK-1.3: Bnaneet HaBBIKAMH
TEOPETHUECKOTO U
SKCHEPUMEHTATLHOTO
HCCIICA0BAHNS 00BCKTOB
npodeccuoHATbHON
ETENLHOCTH

0a30BbIC OHATHS BBICIICH MaTEMAaTHKH;

METOJIMKY TOCTPOCHUSI MATEMATUYECKUX MOJICIICH;
METOJIUKY pabOThI C MAaTEMaTUYECKUMU MOJIEISIMU
METOJaMH BBICIIICH MaTeMaTHKU,

peuiarh ydeOHbIe 3aa4M ¢ IPUMEHEHHEM METOJI0B
BBICIIICH MaTEMaTHKHU,

pelIaTh cTaHIapTHBIE MPO(heCCHOHATBHBIE 33]a4U C
MPUMEHEHUEM METOAO0B BBICIIEH MATEMATUKHU

pelIaTh HecTaHIapTHbIE TPO(HEeCCHOHATBHBIE 33Ja4U C
MPUMEHEHUEM METOAO0B BBICIIEH MATEMATUKHU
HaBbIKaMH MOCTPOECHUS MPOCTEUIINX MaTeMaTH4YEeCKUX
MOJIeJIEH peaTbHBIX 00OBEKTOB C UCIIOJIb30BAaHUEM
anmapara BbICILIEH MareMaTuKy;

HaBBIKAMH MOCTPOCHHMS TPOCTEUIINX MATEMATHYECKHUX
MOJICJICH peaTbHBIX 00OBEKTOB U IIPOLIECCOB C
HCMOJIb30BAaHUEM aNllapara BhICIIEH MaTeMaTHKH;

HaBBIKaMH IIOCTPOCHHA U UCCIICOOBAHHUA HpOCTGﬁHIHX
MaTeMaTu4eCKuX MoAeIeH PCATBbHBIX 00BEKTOB U
IIpONHECCOB C MCITIOJIB30BAHUEM arirapara BBICIIICH
Mar€MaTuKu,

1.4 Oco0eHHOCTH peaiM3alMu U CIUILTHHBI

S3pIK peanu3auuu JUCUUILUIMHBL: PycCKuu.

Jucuurnnuna (Moyib) peanusyercs ¢ npumeHenueMm D0 u JIOT

URL-anpec u Ha3BaHHEe 3JEKTPOHHOrO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?1d=34922.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)
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3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. MonyJib 1. J/IuHeliHAA U BeKTOPHAasi ajaredpa. AHAJIUTHYECKAS FeOMeTpHs

1. Marpuuibl, A€HCTBUS HaJl HUMU. 0,5
2. Onpenenutenu, uX CBOMCTBA. MeTO/ bl BEIUMCICHUS 0.5
onpeienuTenei. ’
3. OOparHas Marpuia, paHr MaTpuIlbl U METObI €T0
BbIurciaeHus. CUCTeMbl TUHEHHBIX anreOpandecKux
YpPaBHEHHUI U OCHOBHBIE METO/IbI KX PEIICHUS (METO/T
Kpamepa, marpuunsiii Meton, meton l'aycca). Teopema 0,5
Kponekepa-Kanennu. MccnenoBanue cuctem JTMHEWHBIX
anreOpanueckux ypaBHEHUH Ha COBMECTHOCTb. [loHsTHE 00
UTEPalMOHHBIX METOaX PEUICHUsI CUCTEM YPaBHEHUM.
4. BexTopsl, TMHEWHbIE ONEPAUU HAJl BEKTOPaMHU.
JluneliHas 3aBUCUMOCTh BEKTOPOB M HE3aBUCUMOCTD 0.5
BekTOpoB. basucel B R2 u R3 Pasnoxxenue Bekropa no ’
6azucy. [Ipoekuus BekTopa Ha ock. [IpsmoyronbHblit bazuc.




5. CkansipHO€, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHUS
BEKTOPOB, UX CBOICTBA, BBIYMCIIEHUE, IPUMEHEHHE.
JIuneitHbie oneparopsl. Marpuia JUHEHHOTO onieparopa.
CoOcTBeHHBIE 3HaYEHUSI U COOCTBEHHBIE BEKTOPBHI.

0,5

6. ITnockocTh B mpocTpaHCcTBe, €€ ypaBHEHUs. B3anmuoe
pacrosoKeHue MIoCKoCTel. PaccTosiHre OT TOUKH 110
IUIOCKOCTH.

0,5

7. IIpsiMast Ha MJIOCKOCTH U B IPOCTPAHCTBE, €€ YPaBHEHUS.
B3aumnoe pacnonioxkeHue nNpsMbIX Ha MJIOCKOCTH, IPSAMBIX
B IIPOCTPAHCTBE, MPSIMON U TUIOCKOCTH B IIPOCTPAHCTBE.

0,5

8. OO11ee ypaBHEHUE JIMHUN BTOPOTO MOPSIKA.
OKpyXHOCTb, 3JUIMIIC, THUIIepOoIIa, Tapadosia: ux
KAHOHUYECKNE PABHEHMSI, OCHOBHBIE XapAKTEPUCTUKH U
cBoiicTBa. [IpuBeienue oo11ero ypaBHeHUs! IMHUA BTOPOTO
HopsiiKa K KaHoHn4YeckoMy Buay.IloBepxHoctu 2-ro
HOpSIKA.

0,5

9. Buasl Marpuil. JleiicTBus Haa marpuiiaMu. MeToabl
BBIYMCIICHUS ONPEICIIUTEIICH.

10. O6parHast MaTpuIla, paHT MaTPHIIBI.

0,5

11. PemieHue cuCTEM JIMHEHHBIX alreOpandecKux
ypaBHEHHMH 110 nIpaBuity Kpamepa, MaTpuuHbIM METOIOM,
MetosioM [aycca. [TonHad cxema ncciieIoBaHus CUCTEM
JTUHEWHBIX aAreOpandecKuX ypaBHEHHH.

0,5

12. JIuneitnble onepannu HaJ BeKTopamu. JInHelHas
3aBUCHUMOCTb U HE3aBUCHUMOCTb BEKTOpOB. basuc,
pazioxeHue mo 6asucy.

0,5




13. CxansipHoe nmpoun3BeI€HUE BEKTOPOB, YCIOBUE
OpPTOTOHATLHOCTU. BEKTOpHOE U CMEIIaHHOE MPOU3BEICHHE
BEKTOPOB, YCJIOBHSI KOJUIMHEAPHOCTU U KOMIUIaHAPHOCTH
BEKTOPOB.

0,5

14. IInockocTh B IpOCTpaHCTBE, €€ ypaBHeHUs. [Ipsimas B
IPOCTPAHCTBE, 337a41 Ha B3aHMHOE PaCIIOJIOKEHHE TIPSIMOi
U II0CKOCTH. [IpsiMas Ha MIIOCKOCTH.

0,5

15. Oxpyx)HOCTB, 3JuTHIIC, TUTIEpOOIIa, Tapabdoiia, oomue
YPaBHEHUS KPUBBIX 2-TO MOPSIKA, IPUBEICHUE YPaBHCHUH
KPHBBIX BTOPOI'0O MOPAJKa K KAHOHUYCCKOMY BUY.
[ToBepxHocTH 2-r0 nopsizika. [lossipHas cuctema
KOOp/JIMHAT.

0,5

16. BrinonHeHne KOHTPOJIbHBIX PadoT

108

2. Monyas 2. Indpdepennuanbuoe ucuncienne. KomnjiekcHble ynciia

1. MuOxecTBa. Onepaii HaJy MHOKECTBAMH.
OTtoOpakeHre MHOXeCTB. MOIIHOCTh MHOKECTBA.
MHOk€eCcTBO AeHCTBUTENBHBIX uncel. [lepemennas
BenuyrHa. OyHKIUSA OAHOU U HECKOJIBKUX IIEPEMEHHBIX.
CnocoOs1 3aganusi. OCHOBHBIE 37I€MEHTapHbIE (PYHKINU, UX
cBoiicTBa U rpaduku. Ilpeaen nepeMeHHON BEIUYHMHBI,
IpeJien MOCJIe0BaTeIbHOCTH, Mpeied (YHKIIMH B TOUKE.

0,5

2. beckoneyHo Maibie 1 OECKOHEYHO OOJIbIINE (DYHKITHH.
Teopemsl 0 npenenax u ux npumeHenue. Ilpusnaku
cyulecTBoBaHus npeaenoB. [lepBelil 3ameuarenbHbIi
npenen. Bropoi 3ameuarensHsliii npenen. CpaBHeHNE
OCCKOHEYHO MATBIX QYHKIIUHA. DKBUBAICHTHBIC OECKOHEUHO
MaJible U OCHOBHBIE TEOPEMBI O HUX.

0,5




3. [lpupamenue ¢pynkuun. HenpepsiBHOCTH PYHKITUHN B

TOYKE U Ha MHOXKECTBE. TOUYKM paspbIBa U UX 0,5

KJIacCU(UKAIHS.

4. 3anaun, NPUBOISIIIINE K MOHSITHIO MPOU3BOIHOM.

Ornpenenenne NPON3BOJHON U YaCTHBIX MPOU3BOIHBIX, UX

reoMeTpudecKkuii cMbICi. [Tpon3BoIHAs CI0KHON 1 0.5
b

oOparHoii pyukuuii. [Ipon3BoHBIE OCHOBHBIX
AJIEMEHTapHBIX QyHKIUH. Tabmuia mpou3BOHbIX.
[IpownsBoaHas no HampaBiaeHUO. [ pagueHT.

5. IlpousBoaHas HESIBHOM, MapaMeTpUUECKON (PYHKIIHI
OJTHOW M HECKOJIBKUX NepeMeHHbIX. Jlorapudmuueckoe
Qg epeHIpoBaHHE.

6. luddepenunan, reoMeTpuuecKuil CMBICT,
UHBapUaHTHOCTh (opMmbl. [Ipumenenue nuddepeniuana k
npUOIMKEHHBIM BblUKciieHusM. [Ipon3Boanble u
muddepenmansl Beicnx nopsakos. @opmyna Teiinopa.

7. Teopemsl 0 cpeanem s AudepeHuupyemMbIX QyHKIHHA.

[IpaBumno Jlonurtans, packpeITUE HEONTPEAEIEHHOCTEM.

8. [IpumeHeHne NpOU3BOIHBIX K UCCIICTOBAHUIO (DYHKIHH.
OO0mras cxema uccne0BaHus PyHKIUU U TOCTPOCHHE

rpaduka.

9. KomMmmiekcHbIE UnciIa. Anre6pa1/1qe(:Ka51, IIOKa3aTrcJbHasi1 N

TPUTOHOMETpUYECKast (POPMBI 3aMCHU KOMIUIEKCHOTO YHCJIA.

I[eﬁCTBHH HaJa KOMIIJICKCHBIMH YU CJIaMHU.

10. ®yHKIHMSA OJHOTO U HECKOJIBKUX MEPEMEHHBIX, 00J1aCTh
orpeneNeHus, crocoOsl 3ananus. [lpeaen GyHKIuU B TOUKe
U npejien nociuenonaresibHocT. CBONCTBA OECKOHEUHO
MaJIbIX U OECKOHEYHO OOJIBIINX BEJIMYHH, BHIYACICHUE
IpEEIIOB.

10




11. ITepBsIit 3ameyarenbHbIi npenen. Bropoi
3aMeyvaTeNbHbIN Mpeel, CPaBHEHHE OECKOHEUHO
MaJIbIX BEJIMYUH.

12. HempepbiBHOCT (DyHKIMH. TOYKH pa3pbiBa U UX
KJIacCH(pUKaIus.

0,5

13. Beruucnenue npou3BogHON (PYHKIIMU OJHOU
nepeMmeHHoil. Tabnuia npon3BoaHbIX. HaxoxaeHue
YaCTHBIX MPOU3BOAHBIX. [Ipon3BOAHAS CTIOKHON (DYHKIIHH.
[Ipou3BoaHas 110 HANPaBICHUIO. | paIueHT.

0,5

14. IIpousBoHas HEIBHON (YHKIIUU OJJHOTO U HECKOJIBKUX
nepeMeHHbIX. [IponsBoanas GyHKIMM, 3a0aHHON
napamerpuuecku. Jlorapupmuueckoe

g depeHIpoBaHue.

0,5

15. Iuddepennnan GpyHKIIUN OTHOTO U HECKOIBKUX
NePEMEHHBIX, IPUMEHEHUE TU(PEPEHIIHAIOB B
NpUOMKEHHBIX BBIYHACICHUSX. [Ipor3BOIHBIE H
TuQQepeHIMaTbl BEICIINX TOPSIIKOB.

16. O6mas cxema uccieoBanusi GyHKIUU U TOCTPOCHHE
rpaduka.

17. IlpaBuno Jlonurans.

18. BITIOJIHEHHE KOHTPOJIBHBIX PadOT

108

3. Moayas 3. UnTerpaibHoe

1. IlepBooOpa3Hast ¥ HeonpeeNeHHbII HHTerpall.
I'eomeTrpuueckuii cmpici, cBoicTBa. Tabnua npocTedmmx

0,5
MHTETpaIoB. IHTerpupoBanue NoaBeIe€HUEM 0] 3HAK ’
muddepeHnnaa.
2. UnTerpupoBanue 3aMEHON IEPEMEHHBIX.
Hurerpuposanue 1o yactsM. MHOrOWIEHbI U UX CBOKCTBA. 0,5

PaznoxeHnne Ha TMHEWHBIE U KBaPaTHbIE MHOKHUTEIH.
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3. PartmonanpHbIe PYHKITMH, UX PA3IOKEHNE HA
npocTteiimue apodu. MaTerprpoBanue paroHaATEHBIX
GyHKIMA U TPOCTEHIINX APOOEH.

0,5

4. 3amauu, MPUBOJISAIINE K ONPEICICHHOMY HHTETpaTy.
OO0m1as uaest MHTErpaIbHOTO UCYUCIICHUS. PasznuyuHbie
THUIIBI ONIPEICIICHHBIX HHTETpaioB. Teopema
CyLIECTBOBaHMSI, CBOMCTBA.

5. JIuneiHbIi nHTETpaN, crlocoObl Berancienus. opmymna
Herorona-JleitOnuna. laTerpupoBanue mo 4actsam u
3ameHoi nepemeHHoi. HecooctBennbie nurerpaisl [ u 2
pona. [Ipusnaku cxonumoctu. [IpubnnxeHHoe BbIUMCIIEHUE
OIpEIeNIEHHBIX UHTETPAIOB ((POPMYJIbI IPSIMOYTOJIbHUKOB,
tpaneuuit, Cumrcona). @opmyiia Y4MCIEHHOTO
uHTerpupoBaHus. O1eHKa MOTPEIIHOCTH.

6. aTerpupoBaHue TpPUroHOMETPUUECKUX QYHKIUHN U
HEKOTOPBIX UPPALMOHAIBHOCTEM.

7. BeluucieHue KpUBOJIMHEMHOTO, IBOMHOTO UHTETPAIOB
MyTEM CBEACHUS K JUMHEUHOMY UHTErpany. J{BoitHON
MHTETPAI B MOJIIPHBIX KoopanHarax. [Ipunoxxenue
OTpe/IeNIEHHBIX UHTETPAIOB B TEOMETPHUH: BHIYMCIICHUE
JUIAH JIyT, IUI0MIa/iel, 00bEMOB.

8. Heonpenenenuslit uuterpai. Metos no/iBeIeHUs MO/
3HaK nuddepennrana. MeTo 3aMeHbI IEPEeMEHHOM.

9. MeToa MHTETPUPOBAHKUE 10 YACTSIM.

10. Pazno)xenre MHOTOUYJIEHA HAa MHOKUTENHN. Pa3iioxenue
parMoHaTbHON (PYHKIMHU HA IPOCTEeHIIIE qpo0u.

11. MaTerpupoBanue npocTedmux Apooen.
WNuTterpupoBanue JpoOHO-paMOHATBHBIX (DYHKIMHA.
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12. aTerpupoBaHre TPUTOHOMETPUUECKUX (DYHKITUH 1
UPPALUOHATIBHBIX BBIPAKEHUN.

13. Onpenenennslii naterpain. @opmyna HeroToHa-
JletibHuIa. 3aMeHa MIEpeMEHHOM, MHTETPUPOBAHUE T10
gacTsM. [IpubnmkeHHoe BEIYUCIICHHE OTIPEIeTICHHBIX
UHTETPAIOB ((POPMYJIIBI IPSIMOYTOIBHUKOB, TPANEIIHA,
CumMricoHa).

14. HecoGctBennsie unterpaisl I poga. HecoGcTBeHHBIC
unrerpaisl Il pona.

0,5

15. Ilpunoxenue TMHENHOTO UHTETPAIA K PELICHUIO
TeOMETPUYECKHX 3a7ad.

16. KpuBonuHeHHbIA HHTETPATT IEPBOTO POJA.

17. IBOWiHOM MHTETpall, pacCTaHOBKA MPEIEIIOB,
BBIYHNCIICHUEC B I[eKapTOBOﬁ CUCTCMC KOOpAHNHAT.

18. l'eomerprueckue u pu3NIECKre IPUITOKESHUS KPATHBIX
UHTETPAIOB.

19. BeImostHEHHE KOHTPOJIBHBIX PadOT

62

4. Moayas 4. ludgdepeHunaibHblie

1. 3anaun, npuBoAsLIMe K JU(PPepeHIHMATEHBIM
ypaBHeHUsIM. OCHOBHBIE ONPE/IEIICHUS.
JuddepenunansHble ypaBHeHHs 1-ro nmopsaka. 3aiaua
Komm. Tuddepenunanbabie ypaBHEHUS C
pazIesIIOIMMHUCS IEPEMEHHBIMU.

2. OnHoOpoIHBIE, TUHEHHBIE U] epeHInaATEHbIC
ypaBHeHUs. YpaBHeHnue bepuymiu. J{uddepenuunansusie
YpaBHEHUS B MOJIHBIX U pepeHnanax.

13




3. uddepeHnpanpHbie ypaBHEHHS BBICIIUX TOPSIKOB.
OO6muit Bua, obmee perenne. 3axaya Komu. Meron
TOHIDKCHHUS TTOPSIKA.

4. JIuneitaple quddepeHnnaTbHbIC YPaBHEHHSI N-TO
MIOPsI/IKA, CBOMCTBA YAaCTHBIX PELICHUNA OAHOPOIHOIO
ypaBHeHus. JInHeliHas 3aBUCUMOCTb M HE3aBUCUMOCTh
¢ynkuuit. Onpenenurens Bporckoro. CTpykrypa ob1iero
pewenus. JInneitHble ogHOpoAHBIE AUDdepeHInaTbHbIe
YPaBHEHUS C MOCTOSTHHBIMU K03 puiimeHTamu, ux odriee
pelLIeHNEe B 3aBUCUMOCTH OT KOPHEH XapaKTepHUCTUYECKOTO
YpaBHEHHUS.

5. JIuneiiHbie HEOHOPOAHBIE TU(PepEeHITHATEHBIC
ypaBHEHUS n-ro nopsijaka. JInHeliHble HEOAHOPOIHBIE

Qg depeHraTbHBIe YPaBHEHHSI N-TO TIOPSIIKA C IPaBOi
YacThiO ClleUanbHOro Buaa. CTpyKTypa oOLIero perieHus.
OTpICKaHUE YAaCTHOT'O PEIICHUs 10 BUY MPaBON YaCTH.

6. MeToz Baprauy MpoOU3BOJIbHBIX OCTOSTHHBIX. CHCTEMBI
JUHENHHBIX TU(GEpEeHIIMATBHBIX YPaBHEHUH, CBOMCTBA
peuiennil. Permenne cucTteM JTMHEMHBIX

T epeHIMATBHBIX YPaBHEHUH C TOCTOSIHHBIMU
koapurmentamu. UncieHHbIE METOABI PEIICHHS

T epeHIMATBHBIX YPaBHEHUH.

0,5

7. Onpenenenue tuna AuddepeHInanTb-HOro ypaBHeHUs
nepsoro nopsaka. JuddepeHunanbHble ypaBHEHUS C
Pa3IeNAIOUIMMHUCS TIEPEMEHHBIMH.

8. OnHopoxanbie nuddepeHnaTbHbIe ypaBHEHUS IEPBOTO
nopsiaka. JInHelHble ypaBHEHUsI, ypaBHEHHE bepHyim.
VYpaBHEeHHE B MOJIHBIX U depeHnanax.

9. YpaBHeHus, 10MyCKAIOLINE TOHMKEHUE OPSIKA.

0,5
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10. JIuneitasie ogqHOpOAHBIC MU QepeHIInATbHBIC
ypaBHEHUs N-TO MOPAAKA C IOCTOSHHBIMU
koa(durmentamu. CocTaBaeHUE €ro OOIIETO PEIICHUs 10
BUJy KOPHEH XapaKTePUCTHUECKOTO YPABHEHUS, YACTHOE
pelieHue.

0,5

11. JIuneitasie HeogHOPOAHBIC MU PEepeHIIMATHHBIC
ypaBHEHHUSI 2-TO MOPsJIKA C TOCTOSHHBIMU
kod(purmentamu. OThICKaHNWE YaCTHOTO PEIISHUS 110 BUIY
IIPaBOM 4acTH.

0,5

12. Meroa Bapualy MPOU3BOJIbHBIX OCTOSIHHBIX.

0,5

13. Cucremsl tudhepeHInaTbHBIX ypaBHEHUH.

0,5

14. BrinonHeHne KOHTPOJIBHBIX PadoT

111

5. Moayas 5. HocjenoBareabHOCTH U psaabl. 'apMOHNYecKUil aH

aJIn3

1. YncnioBoit psia: onpeesieHne, MOHATHE CXOIUMOCTH U
cyMMBbI psfa. CBOMCTBA CXOASIINUXCS YUCIOBBIX PSAJIOB.
Heo6xoauMbIit mpu3HaK CXOAUMOCTH U €TO CIIEJCTBHUE.

2. JloctarouHble MPU3HAKH CXOJUMOCTH PSIJIOB C
MIOJIOKUTENBHBIMU YWIECHAMU: ITPU3HAKU CPABHEHUS,
Janambepa, paquKanbHbIi 1 UHTETPATbHBIN PU3HAKU
Komn.

3. 3nakouepenyromuecs psaasl. Teopema JleliOHuIA.
JlocTarouHblii MPU3HAK CXOJAUMOCTH 3HAKOTIEPEMEHHBIX
psA0B. AGCONIOTHAS U YCIOBHAsA CXOAUMOCTb.

4. OyHKUMOHATBHBIE PAIBL: ONpEeIIeHHE, TOYKA U 00J1aCTh
CXOJIUMOCTH, ITOHSTHE O PABHOMEPHON CXOAUMOCTH.
Crenennsie psizbl, Teopema Adens. UHTepBan u paguyc
cxoaumoctu. CBOHCTBA CXOAIIMXCS CTEIIEHHBIX PSJIOB.
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5. Pap Teitnopa u Maknopena. PaznoxeHue 3eMeHTapHbIX
¢yukuuit B psa Teitnopa u Maxnopena. [Ipumenenue
CTETIEHHBIX PS/I0B K NPUOIMKEHHOMY BBIUUCIICHUIO
3HauUeHUH (QYHKIMI U ONIpeeIeHHBIX HHTETPATIOB,
pemenuto nuddepeHIaTFHBIX YPAaBHEHUN.

6. O6006meHHbI# psig Dypbe. TpuroHOMETpUIESCKUH PsiJT
®Oypre Ha [-1; 1]. Teopema Jupuxie. Psg @ypee mis
YETHBIX U HeYeTHBIX (QyHKIMH. Psa @ypoe Ha [0; 1].
Ckopoctb cxogumoctu psia Pypee.

7. HeoOxoauMmbIit ipu3Hak. JlocTarouHbie MPU3HAKU
CXOAMMOCTH 3HAKOIIOJIOKUTEIbHBIX YUCIOBBIX PSIOB.

8. IIpu3nak JleltOHMIIa, aOCOMIOTHAS U YCIOBHAs
CXOIUMOCTD.

0,5

9. OyHKIMOHATBHBIC PSABI, 00J1aCTh CXOAUMOCTH.
CreneHHbIe psizibl, painyc, HHTEPBAI U 00J1aCTh
CXOJIUMOCTH.

10. Paznoxenue ¢pyukauii B psaa Teinopa u MakiopeHa.
[IpunoxxeHne CTENEHHBIX PSJIOB B IPUOIMKEHHBIX
BBIUMCIICHUSIX.

11. Tpuronomerpuueckuii psin @ypre Ha [-1; 1]. Teopema
Hupuxie. Pag @ypbe Ui 4eTHBIX U HEUETHBIX ()yHKITHIA.
Pan ®ypse na [0; 1].

12. BoInoiHeHne KOHTPOJIbHBIX paboT

108

Bcero

16

497
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4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

1. bexnemumes /1. B. Kypc aHanutnyeckoil reoMeTpuu U JIMHEWHOHN anreopsbl:
y4eOHHK 1S CTy1eHTOB By30B(MockBa: ®U3ZMATIINT).
2. Antununa U. A., Baitamreiin U. U., I'ynenoBa b. B., 3sikoBa T. B.,

Kamynosa A. C. Anre6pa 1 reoMeTpusi: AIEKTPOHHBIN y4eOHbII KOMIUIEKT
(Kpacuosipck: COY).

3. Edumos A. B., Kapakynun A. ®@., Koran C. M., Ilocnienos A. C., [llocTak P.
S., Epumos A. B., [TocrienoB A. C. CO0pHUK 3a/1a4 0 MaTeMaTHKe JIs
BTy30B: Y. 3: yueOHOe nocoOue i By30B: B 4-X 4.(MockBa: @U3Marinr).

4. Bacuibea A. B., Ilonosa B. B. Maremaruka. [IpunoskeHusi npou3BOTHOM.
OyHKIIMY MHOTHX TIEpeMeHHbIX: yueObHoe nocooue(Kpacuospek: UITK
CoYy).

5. KeirmanoB A. M., Jletinaptac E. K., JIykun B. H., Xonoc O. B., YepenanoBa
O. H., lllummua T. H., Keitmano A. M. Maremarudeckuii aHanu3: yaeOHOe
nocobue a1 6akanaspoB(Mocksa: FOpaiir).

6. Hanko II. E., ITonmo A. I'., KoxxeBaukona T. 5., Jlanko C. I1. Beicias
MareMaTuKa B ynpaxHeHUsX U 3agadax: Y. 1: yueGHOe mocoOue aJid By30B: B
2-x 9.(MockBa-Mocksa: OHUKC, Mup u OGpazoBanue).

7. Hanko I1. E., ITormoB A. I'., KoxxeBaukona T. 5., Jlanko C. I1. Beicimas
MareMaThKa B ynpaxHeHUsX U 3aaadax: Y. 2: yueGHoe nmocoOue AJid By30B: B
2-x 4.(MockBa-Mocksa: OHUKC, Mup u O6pazoBanue).

8. HypakoB b. K. Kparkuii kypc Bbiciiei anreOpsl: yue0. mocoOue sl By30B
(MockBa: ®u3MariInT).

9. Meicnugen C. I'., KauaeBa T. U., BacunbeBa A. B., Kpasiosa O. B., [Tanpko
H. B. Jlunetinas anrebpa: 3JIeKTpOH. y4e0.-MeTO . KOMIUIEKC JUCITUTITAHBI
(Kpacnosipck: COYV).

10.  Ocwunona C. 1., byrakoBa C. M., bypauenko M. B., Kpacukosa H. C.,
Cemyuesa A. 1O., Tepemenko FO. A., Ocunos B. B., Urnarosa B. A., I'eBeinb
JI. M., Kinumoswuu JI. B., bepe3una 3. B., ABtyxoBa A. T., byraesa T. I1.
Maremaruka-1: 3eKTpoH. y4e0.-MeTO/I. KOMILJIEKC TUCIUTUIMHBI
(KpacHosipck).

11.  Kpasuona O. B., Ilonosa B. B. Maremaruka. CO0pHUK 3aqaHuid 1Jis
CaMOCTOSITeNIbHOM paboThl cTyneHToB: Y. 1: yueOHOe mocodue it CTYACHTOB
By30B(KpacHosipck: UTIK CDY).

12.  Karan M.JI., Camoxun M.B. Anrebpa v reoMeTpusi B UHKEHEPHOM By3€:
yue0. nocoone(Mockpa: ACB).

4.2 JIMueH3UOHHOEe W CBOOOHO PaCHpPOCTPaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IIPOrpaMMHoOe
obecrevyeHne, HA KOTOPOe YHHBEPCUTET MMeeT JTHIEH3UI0, 4 TAKKe CBOOOTHO
DacnpocTPaHsieMoe MDOrNaAMMHOe odecreyeHue):

17



1.  Meroauka npoBeeHUs 3aHATUN JOMYCKAeT UCIIOIb30BAHNE TEXHUUECKHUX
cpencTB (IPOEKTOPHI, HHTEPAKTUBHBIEC IOCKH ), 00ECTICUEHHBIX
COOTBETCTBYIOIINM IMPOTPAMMHBIM 00ECTICYCHHUEM, TTPEIIaracTcs
MPUMEHEHHE BHIYUCIUTEIbHON TEXHUKU U CTaHJapTHBIX MAKETOB
npukiIaaHbix nporpamMm (Maple, MathCad, Math-Lab u ap.).

2. Oneparmonnbie cuctemsl: cemerictBa Windows (ae Hmke Windows XP).

4.3 NUHTepHeT-pecypchl, BKIOYas NpodeccuoHaTIbHbIe 0a3bl JAHHBIX
U MH(GOPMAIMOHHbIE CIIPABOYHbIE CHCTEMBbI:

1.  VYueOHas u Hay4Has quTeparypa no Kypcy. KoMmmeroTepHbie 1eMOHCTpaIIH,
CBSI3aHHBIE C IPOIPAMMOU Kypca, KOMITBIOTEPHBIE IEMOHCTpPALIHH,
TEXHUYECKUE BO3ZMOKHOCTH ISl UX TPOCMOTPA U MPOCITYIIUBAHUS.
CBoOoaHbIi 1ocTyn B IHTEepHET, HATMYNE KOMITBIOTEPHBIX MPOTPaMM OOIIEro
HazHaueHUs. OnepalroHHble cucTeMbl: cemeiicTBa Windows (He Huxke
Windows XP).

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIE CpeJCTBA HAXOJATCA B MPUIIOKEHUU K paboOyuM Mporpammam
JUCLUTUIMH.

6 MarepuajJbHO-TeXHMYECKas 0a3a, HeoOXoaMMasi 1JIfl OCYIEeCTBJICHUS
00pa30BaTeJIbHOIO Mpouecca mo AUCUUIJINHEe (MOLYJII0)

Mertoanka npoBEAEHHUSI 3aHATHI JOIYCKAET KAK UCITOJIb30BAaHUE TEXHUUYECKUX
CpeAcTB (MPOEKTOPhI, UHTEPAKTUBHBIC IOCKH ), TaK U KJIACCUYECKUE Ay TUTOPHBIC
3aHATHUSI, 00ECIIEYNBAaEMbIC CTaHIAPTHBIMU MaTEPUATbHO-TEXHUYECKUMHU
CPEACTBAMHU.

1. JIek1inoHHBIE ay TUTOPUU AOJIKHBI OBITH 000PYA0BAHBI COBPEMEHHBIM
BUJICOMTPOCKIIMOHHBIM 000PYyI0BaHUEM JIJIs1 TPE3CHTAIUM, CPEICTBAMHU
3BYKOBOCIIPOU3BEICHHUS, SKPaHOM, M HIMETh BbIX0Jl B IHTEepHET, a Tak)Ke UMETh
MHTEPAKTUBHYIO JIOCKY WJIU JOCKY JJisl MChbMa MapKepaMH.

2. IToMetieHust 115t MPOBEICHUS CEMUHAPCKUX 3aHATUN JI0JKHBI UMETh
WHTEPaKTUBHYIO TIOCKY WJIH JOCKY JJIs MHUChMa MapKepaMmu, YICOHYI0 MeOeb.

bubnuoTeka oMKHA UMETh paboure MecTa AJisl CTYJIEHTOB, OCHAIIIEHHBIE
KOMITHIOTEPaMHU C JIOCTYIIOM K 0a3aM JIaHHBIX, JOKATbHYIO CETh YHUBEPCUTETA U
HNnTepHer.

Harnsgaasle mocooust:

a) TocoOMsI Ha OCHOBE PAa3aTOYHOI0 Marepuaia (KapTOUKH C 3aJaHusIMU U
3aa4aMu, KCEPOKONUHU (PparMeHTOB MIEPBOUCTOYHUKOB).

0) PJIEKTPOHHBIE MTPE3ECHTALIUH.

OcBoenne JAUCHUTIIIMHBI MHBATUAAMU 1 JIMDAMH C OIrpaHN4YCHHBIMHU
BO3MOXHOCTAMH 310POBb, B 3aBUCHUMOCTHU OT HO3OJ'IOFI/II71, OCYHICCTBIIACTCA C
HCIIOJIb30BAHUEM CPCICTB 06yqu1/1;1 0611161"0 H CIICHHAJIBHOI'O Ha3HAYCHU .
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