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1. lesiu OCBOECHUSA IMCHUATIIUHBI

LlenssMu OCBOCHMS TUCIMILIMHEI SBISIETCS (POPMUPOBAHKE Y O0YUAIOIIUXCS OMPEEICHHOTO

OOIT (15.

poeCCHOHATTLHON IeATENIHOCTH.

O6meit xapaktepuctuku OOII) cocTtaBa KOMIETEHIIMW I TOATOTOBKH K

Kon HaunmenoBanue CocraBJjsiionye pe3yjbTaTOB 0CBOEHUS (1eCKPUNTOPHI KOMIETeHMii)
KOMIIEeTeH KOMIIEeTeHIIUH
- Kon HaumenoBanune

VK(Y)-1 CrniocobeH 0oCyIecTBIATh YK(Y)- Brnaneer meTogaMu aHanu3a, OIBITOM UCCIECJOBAHHS U PEILICHUS
MOUCK, KPUTUYECKUH 1.B1 MIOCTaBJICHHON 3a/1a41
aHaJIU3 U CHHTE3 YK(Y)- YMeeT aHaIu3UpOBaTh U BEIICIATH Oa30BbIE COCTABIIAIOINE
undopmarmu, npuMeHatb | 1.Y1 IIOCTaBJICHHOMN 331241
CUCTEMHBIA TOAXO IS VE(Y
pEIICHHUS TTOCTABICHHBIX 1.31( ) 3HaeT METO/IbI ¥ MIPHHIIHITEI TIOIX0/1a K PEHICHUIO MIOCTABICHHON 3aaun
3amay
VYMeHneM UCIIOJIb30BaTh Brnajeer MaTeMaTHYECKUM armapaToM anreOpsl U qudhepeHnanbHOro

OTIK(Y)-1 | ocHOBHEIE 3aKOHEI OIIK(Y)- ucuncIeHHs QyHKIMH OJHON EPEeMEHHOI ISl IPOBEACHHS TEOPETHIECKOTO
CTECTBCHHOHAYYHbIX 1.B13 Hccnez{(ﬂBaHHﬂ U MOJICMPOBAHUS (PU3MUECKUX M XUMHYECKHUX MPOLIECCOB U
JIUCIUILIAH B SIBJICHUH, a TaKKE, NJIsI pEIICHUS HpO(_JpCCCPIOHaJ'IBHBIX 3aJa4
npodecCHOHANBHOI
NEATENBHOCTH, TIPUMEHATDE | OTTK(V)- VMeeT NPUMEHSATh H3y4EHHbIE METO/IbI AJTeOPbl U AHAIIM3A ISl PELIEHHUS]
METOAbl MATEMATHYECKOIO |1.V13 CTaHJAPTHBIX 3aJ1a4
aHajM3a u
MOJICITHPOBAHMS,
TCOPCTHHECKOTO 1 3HaeT OCHOBHBIC TIOHSITHUS M TCOPEMBI JIMHEHHOI U BEKTOPHOU anreOpsl,
SKCICPUMCHTAIILHOTO OIIK(Y)- AHAJIMTUYCCKON TeOMETPHH, TUPHEePEHIUATBHOMY HCUHUCICHHIO
HCCIICTOBAHHA 1.313 (YHKIMH OJJHOH TTepeMeHHOU

2. MecTto aucuumiinasl B crpykrype OOIL
Hucuunnuaa Marematuka 1.1 oTHocuTcs k 0a3oBoit wactu bioka ydeOHOro rmiaHa

00pa3oBaTeNbHOM MPOTrPaMMBI.

3. [Inanupyemoie pesynrbmamol 00yueHUs N0 OUCYUNTIUHE
[Tocne ycrenHoro 0CBOGHUS JUCIUILTMHBL OyyT chOpMUPOBAHBI PE3YyIbTaThl 00 yUCHUS:

IInanupyemvie pesynomamol 00yueHusi N0 OUCYUNIUHE Komnemenyus
Kon HaumenoBanue

P/I1 | BemonHATE NEHCTBUS HAJ MAaTPULIAMH U OIIPEIECIUTENSMU YK(Y)-1
OIIK(VY)-1

P12 | UccnenoBaTh 1 periath CUCTEMBI JIMHEHHBIX alreOpandecKuX ypaBHEHHA YK(Y)-1
OITK(VY)-1

P13 | BeimonHsATh 1€MCTBUS HaJ BEKTOPaMHU YK(Y)-1
OIIK(VY)-1

P14 | Crpoute W  WCCIEmOBaTh  OCHOBHBIE  reomerpmyeckue  o0Opaser | YK(V)-1
AHAJINTHYECKUX BHIPAKEHHM OIIK(Y)-1

P15 | Beruucnars npeaensl nociaeaoBaTenbHOCTEN U DYHKITHI VK(VY)-1
OITK(VY)-1

P16 Boraucnsats nmpon3BoaHble (YHKIUK OHOM MepeMEHHOM YK(Y)-1
OIIK(VY)-1

Pa7 HUccnenosats 1 ctpouts rpaduk GyHKIMN OJHON ITEpEeMEHHOM YK(Y)-1
OITK(VY)-1

OHGHO‘IHBIC MCPONPUATHA TCKYIIECTO KOHTPOJIA U HpOMe)KYTOLIHOf/i aTTeCTalluU MPCACTABJICHBI B

KaJICHAapHOM peﬁTHHF'HHaHe JUCITUITIITUHBI.




4. CTpyKTypa M coepKaHue TUCHUILIHHBI

OcHoBHbBIC BHbI Y4eOHOMH AeATEeJbHOCTH

Dopmupyemblit
Paznesbl AMCHUMIIMHBI pesytbrar Buasb! yueoHoii resiTeIbHOCTH Obrem
00yueHus 1no BpeMeHH, Y.
JHCHUIIIHHE
Paznen 1. Jluneiinas anredpa P/1,2 Jlexuun 12
[IpakTrueckue 3aHITHs 12
JlaboparopHsble 3aHATHS
CamocTosiTenpHas paboTta 35
Pazgen 2. Bexropnas anreOpa PJ13 Jlekuun 10
[IpakTuueckue 3aHATHS 10
JlaboparopHsble 3aHATHS
CamocrosiTenpHas padbora 30
Pazgen 3. AHanuTuyeckas P14 Jlexuun 12
TreOMETpUS [IpakTryeckue 3aHATHS 14
JlaGopaTopHbie 3aHITHS
CamocTosTenbHas paboTta 30
Paznen 4. Brenenue B P15 Jlexuun 12
MaTeMaTHYecKuil aHanmui3. Teopus [IpakTuyeckue 3aHATHS 12
IpPeJIeIIoB JlaboparopHble 3aHATHS
CamocTosiTenpHas paboTa 30
Pasznen 5. Huddepennmanbaoe Jlekuun 18
HCUYHUCIICHUE byHKIIIHN OJIHOM PIL 6.7 [IpakTrueckue 3aHgITH 16
MepeMEHHOM ’ JlaGopaTopHbIe 3aHIATHS
CamocTosiTenpHas paboTa 35

Conep:kaHue pa3aesioB TUCHUILUIHHBI:

Paznea 1. JUHEVMHAS AJITEBPA

B paznene «JIuneitHas anreOpa» u3ydaroTcsi 6a30BbIE ONPEIETICHUS, TOHATHS U aJTOPUTMBI
TEOpUU MATPHI], KOTOpas HMMEeT IIUPOKHE MPUIOKEHUS B HH(POpMATHKE, SKOHOMHUKE U T. I.:
MaTpUIlbl, BUABl U CBOMCTBA MATPHII, ONEpAIMU HaJ HUMH; oOpaTHash MaTpHIA, PaHT MaTPHIIHI;
OTIPEACTUTENN U CHOCOObI MX BBIUMCICHUS, MHHOPBI, aareOpandyecKkue TOTOTHEHUS, CHCTEMBbI
JIUHEWHBIX HEOTHOPOIHBIX U OJTHOPOJHBIX YPAaBHEHUHN U CIIOCOOBI MX PEIICHHS.

TeMmbl JIeKIIU:
1.1 Onpenenurenu. CBOWCTBA U BIYUCIICHUE.

111 Omnpenenenne MUHOpa, anredOpanyeckoro aonoaHeHus. Teopema o pa3ioxeHUn
OTIpeJIeJIUTENIS IO AIIEMEHTaM psijia.

1.1.2 CBoiicTBa ONpeaeTUTEeNs.
1.2 Marpuusl. OCHOBHBIE ONEPALIUU HAJl MATPUILIAMHU.

1.2.1 Omnpenenenne Matpuiibl. Bunpl matpui. PaBencTBo MaTpuil.

1.2.2 JIuneiiHble onepanuy HaJ MaTPULIAMH.

1.2.3 Ymuoxenne Matpuil. CBOMCTBa MPOU3BEICHHS MaTPHII.

124 Panr maTpuisl. MeTo bl OKaiMITSIOIIMX MUHOPOB U 3JIEMEHTapHBIX
npeoOpa3oBaHUi TSl HAXOXKICHHUSI PAHTa MaTPHUIIBL.

1.2.5 Onpenenenne oOpaTHON MaTpHIbl. Teopema CyliecTBOBaHHs, IPABUIIO

OTBICKaHUsI 0OpaTHOM MaTPHUIIBI, CBOICTBA.
1.3 OcCHOBHBIE 33J]Ja4l TEOPUU CUCTEM JIMHEHHBIX ypaBHeHUI. MeTton Kpamepa perenus
CUCTEM JIMHENHBIX YPaBHEHUH.

1.3.1 IToHsATHE CUCTEMBI IMHEUHBIX YPABHEHUI U €€ PELICHHUS.



1.3.2 IToHsATHS COBMECTHBIC B HCCOBMCCTHBIC, OIIPCACIICHHBIC 1 HCONIPCICICHHBIC

CJIy.
1.34 OcHoBHasl ¥ pacIIMpeHHAss MATPUILIbI CUCTEMBI JIMHENHBIX YPABHEHU.
135 Teopema Kponekepa-Kanemmm (Kpurepuit comectHoct CJIIVY).
1.3.6 Teopema Kpamepa o pemieHnn CUCTEMBbI TMHEHHBIX YPAaBHEHHIA; METObI

pemenust CJIY: MaTpuuHbIid crioco0 perieHus JIMHEHHBIX ypaBHEHHI; MeTol ["aycca peneHus
CUCTEM JIMHEMHBIX ypaBHEHUH. MccenoBanne U peleHre HeOJHOPOHBIX CUCTEM YPaBHEHUM.
1.4 HccnenoBanue u penieHre HEOJHOPOIHBIX CUCTEM JIMHEMHBIX YpaBHEHUH. MeTObI pelieHus
CUCTEM JIMHENHBIX YPaBHEHUI: MaTpU4HbIN, ['aycca.
1.5 UccnenoBanue U pelieHre OJTHOPOAHBIX CUCTEM ypaBHEeHU. DyH/1aMeHTallbHAs cCUCTeMa
peLieHui.
1.6 Meton Xopnana-I"aycca pemieHusi CHCTEM JIMHEHHBIX YPaBHCHUM.

TeMbI NIPAKTHYECKUX 3aAHATHIA:
Brruucnenue onpeaenuTenei.
Onepauuy Haa MaTpULIAMH.
Pemenue cucreM nmuHEHHBIX ypaBHeHUH MeTo0M Kpamepa, oOpaTHOM MaTpHIIbL.
Pemenue cucrem nuHerHbIX ypaBHeHH meToaoM ['aycca u JKoprana-I'aycca.
Penrenrne oAHOPOAHBIX CHCTEM JIMHEUHBIX YPABHEHUM.
Kontponsnas padora Nel o nunelHoi anredpe.
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Pa3nea 2. BEKTOPHAS AJITEBPA

B pasgene «BekTtopHas anreOpa» HM3ydalOTCsl JIMHEHHBIE BEKTOPHBIE MPOCTPAHCTBA WU
npocTeiimme omnepanuu Hal (cBOOOIHBIMH) BekTopamu. K uuciy 3TUX omnepamnuii OTHOCATCS
JMHEIHbIE ONEpalluy HaJl BEKTOPAaMHU: ONEpalMU CJIOKEHUS BEKTOPOB MU YMHOXEHMsI BEKTOpa Ha
YHCII0; YMHOXEHHS (CKaJspHOE, BEKTOPHOE M CMELIAaHHOE) BEKTOPOB; KOOPIAMHATHI BekTopa. B
paszfelsie Takke paccMaTpUBAIOTCSI OCHOBHBIE MPUMEHEHUS! BEKTOPHBIX IPOU3BEIECHUI B PELICHUU
reOMETPUUYECKUX U (PU3UUECKHX 3a]1ay.

TeMmbl JIeKIUi:
2.1 JIvHeitHbIe onepaluy HaJl BEKTOPaMU.

2.1.1 ITonsTne BekTOpa. Buibl BEKTOPOB.

2.1.2 JluHeliHble ONepaluy HaJl BEKTOPaMH, 3a/JaHHBIMU T€OMETPUYECKH.

2.1.3 Jlunelinas 3aBUCUMOCTD (HE3aBUCUMOCTH) BEKTOPOB.

2.14 bazuc. Pasnoxenue no 6asucy. Koopaunare! Bekropa. JInHelHbIe onepanuy Haj
BEKTOpPaMH, 33JJaHHBIMH B KOOPJIMHATHOH (popme.

2.15 Koopaunats! BekTOpa, 3aJaHHOIO apoi TOYEK.

2.1.6 Jlenenue oTpe3ka B 3aJaHHOM OTHOLIEHHH.

2.1.7 JnuHa BekTopa.

2.15 BekropHas u anrebpanyeckas IpOEKLUU BEKTOPa Ha OCh, CBOMCTBA MPOEKIIHH.

Brruncnenue anreOpanyeckoi NpoeKuy BeKTopa Ha ock. CBA3b KOOPAWHAT BEKTOPA C €T0
IIPOEKIMSIMH Ha OCb.

2.2 CkanisipHO€E U BEKTOPHOE NMPOU3BEICHHS BEKTOPOB.

2.3 CMemaHHOE IPOU3BEIEHUE TPEX BEKTOPOB, €EM0 CBOMCTBA, BBIYMCIEHUE U HEKOTOPHIE
MIPUIIOKEHUS.

2.4 T'eomeTpHueCKUE MPUIIOKEHHSI BEKTOPHOU anreOphl K pelieHuto 3a1a4.

2.5 ®usnyeckue NpUIIOKEHNs BEKTOPHON areOphl K peIeHUIO 3a/1a4.

Tembl NPAKTHYECKUX 3aHATHA:
JIuHeWHbIE ONepaluy Hajl BEKTOpaMH.
JluneiiHas 3aBUCUMOCTH (HE3aBHCHMOCTh BEKTOPOB), Oa3HC.
YMHOK€EHUsI BEKTOPOB.
[Ipuno)keHns BEKTOPOB K PEIICHUI0 T€OMETPUUECKHUX U PU3NYECKUX 3a/1ad.
KontponbHas pabota Ne2 1o BekTopHO# anredpe.

agprwnE
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Paznea 3. AHAJIMTUYECKASA TEOMETPUSA

B paznene «AHanuTuueckas reoOMETpUs» U3Y4aroTCsl IPOCTEHIINEe reOMeTpuiYeckue oopassl
(TOYKH, MpsIMBIE, IUIOCKOCTH, KPHUBBIE M IMOBEPXHOCTU BTOPOrO MOPSAJIKA) U UX AHAIUTUYECKHE
BbIpaXeHUs. MeToa KOOpAMHAT U METO/bl JIMHEHHOH anreOpbl paccMaTpUBAIOTCS Kak OCHOBHBIE
CPEICTBA UCCIIEIOBAHUS MPSMBIX, INIOCKOCTEH, KPUBBIX BTOPOI'O MOPSIKA U IIOBEPXHOCTEN BTOPOTO

nopsaKa.

TeMbl JeKuMi:
3.1  Cucremsl koopauHart. [Ipsamas JTUHUS HA IOCKOCTH

3.11 JlexapToBas, OJIIpHasl CUCTEMbI KOOPAUHAT.

3.1.2 PaznuyHbIe BUIBI YPABHCHHUH MPSAMON JTMHUHU Ha TUIOCKOCTHU: 00IIIee, «B OTPE3KaX»,
KaHOHUYECKOE, TapaMeTPUUIECKOE, C YIIIOBBIM KO3 PUIICHTOM.

3.1.3 Paccrosinue oT TOUKH 10 npsAMOil. YToa MeX Iy AByMs psiMbIMU. B3anmHoe
PaCIoJIOKEHUE TPSIMBIX JTUHUHN Ha TIOCKOCTH.

3.2 IlnmockocTs.

3.2.1 Paznuunbie BUBI ypaBHEHUH TUIOCKOCTH: 00IIee, «B OTPE3KAX», MPOXOIAIICE
4yepes TP TOUKH, He JIeXKAIIMe Ha OJHOM MPSMOiA, IPOXOJsIIee Yepe3 TOUKY HapaiebHO TBYM
HEKOJJIMHEapHbIM BeKTopaM. MccnenoBanre o0Iero ypaBHEHUS! IIIOCKOCTH.

3.2.2 PaccrosiHre OT TOUKH 10 MIIOCKOCTU. PaccTosiHre MEX Ty MapaiieIbHBIMU

IUIOCKOCTSIMH. YTOII MCKAY IIJIOCKOCTAMMU. HccnegoBannue B3aMMHOIO PACIIOJIOKCHHUA IUIOCKOCTEIA.

3.3  IlpsiMas nuHUS B MPOCTPAHCTRE.

3.3.1 Pasnuunble BUbI ypaBHEHUN IPSMOM JIMHUM B IIPOCTPAHCTBE: KAHOHUYECKHUE,
napamerpuydeckue, oouue. Ilepexon ot o0mux ypaBHEHHUH MPsIMOI K KAHOHHMUYECKUM.
3.3.2 Paccrosinue ot Touku 10 npsiMoil. PaccTosiHre Mexay napamieabHbIMU U

CKPELIMBAIOIUMHUCS MPSIMBIMU. YTOJI MEKAY ABYMS NPSMBIMHU JIMHUSIMU B IPOCTPAHCTBE.
HccnenoBanue B3aMMHOIO pacoIoKEHUs IPSIMbIX JJUHUMI B IPOCTPAHCTBE.

3.3.3 HccnenoBanue B3aMMHOTO PACIIONOKEHHSI TPSIMOM U INIOCKOCTH. YTOJI MEXTY
IIPSIMOM U TNIOCKOCTBIO.

3.4  AnreOpamdeckue KpUBbIC 2-TO TOPSIKA.

34.1 Anrebpanyeckue KpUBbIe 2-TO TIOpsAJIKa (OKPY>KHOCTb, 3JUIUIIC, TUTIEpOoa,
napabosna). O61ee 1 KaHOHMYECKoe ypaBHEeHUs. CBOWCTBA U MOCTPOSHHUE KPUBBIX 2-TO MOPSIKA.
3ameuaTesbHbIE KPUBBIE.

3.5 Anrebpanueckue MOBEpXHOCTH 2-ro nopsiaka (cdepa, IIUICON T, OJHONOIOCTHBIN U
JBYTIOJIOCTHBIA TUIIEPOOTOUABI, THIEPOOINUECKUI U AINIMITUYECKUM mapaboouibl,
KOHYCBHI, IUJIUHAPUUYECKHE TOBEPXHOCTH).

3.6 IlpeoOpa3oBaHue TMHEHHOTO MPOCTPAHCTBA.

3.6.1 IlonaTHe TMHEWHOTO MPOCTPAHCTBA, CBONCTBA.

3.6.2 Jluneiinsle npeoOpa3oBaHus. COOCTBEHHBIE 3HAUEHHS U COOCTBEHHbIE BEKTOPHI
JUHENHOro MpeoOpa3oBaHusl.

3.6.3 XapaKkTepuCTUUECKUI MHOTOWIEH U XapaKTEPUCTUUECKOE YPAaBHEHHUE.

Tembl NPAKTHYECKUX 3aHATHA:
1. YpaBHeHue npsMoii Ha MIOCKOCTH.
2. YpaBHEHHE TUIOCKOCTH.
3. YpaBHeHHE NPSIMOIi B TPOCTPAHCTBE.
4. BzauMHO€ pacroiokeHue NPSMbIX U MITOCKOCTEH.
5. Kpusble 2-ro nopsaka.
6. [ToBepxHOCTH 2-TO MOPSAKA.
7. KonrtponbHas padorta Ne3 1o aHaTUTHUECKOW T€OMETPHH.

]

Pazznea 4. BBEJEHUE B MATEMATHUYECKHI AHAJIW3. TEOPUSI ITPEJIEJIOB

B pasnene «BBeneHue B MaTeMaTHUECKU aHAIM3. Teopus MpeaesioB» U3ydaroTCs OCHOBHbBIE
MOJIOXKEHUS TeopuH (DYHKIMH OTHOW NEeWCTBUTENHHONW TEPEMEHHOW B CBSI3U C BBIUMCICHHUEM
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MpeejoB U MPOU3BOIHBIX: MHOXKECTBO JIEHCTBUTEIBLHBIX YHCEN, CIOCOOBI 3aaHHsl MHOXECTB,
MOJIMHO’KECTBA, TOCJIEI0BATEIbHOCTH, (DYHKIUHU, OOJIACTH OMpelneieHus] U 3HAaYeHU (QyHKUWU;
3JIEMEHTapHbIe (YHKIIMM M X OCHOBHBIE CBOICTBA, OECKOHEYHO Malible M OECKOHEUHO OOoJbIIHe
BEJIMYUHBI, IPEIEIIbI MOCIeI0BaTeIbHOCTEN U QYHKIMI U CIIOCOOBI X BBIYUCIICHUHN, UCCIIEA0BaHHE
Ha HEMPEPBHIBHOCTH (PYHKLUH OAHOM IepeMEeHHOM.
TeMBI JeKINH:

4.1  OCHOBBI TEOPUH MHOKECTB

4.1.1 MHOXeCTBO AeHCTBUTEILHBIX YHCEN, CIIOCOOBI 3aJaHUsI MHOYKECTB.

4.1.2 Onpenenenus ¢pyHKuuu 1 oToOpakenus. O6macts onpeneneHus. OdmacTb
3HaueHuil. ['paduk GyHkImu.
4.2  OcHOBHBIE 3JIeMEHTapHbIe (DYHKIIMH, UX CBOWCTBA U TpaduKu. YeTHOCTh, HEYETHOCTH,
MEePUOJUYHOCTh, MOHOTOHHOCTh, OTPaHUYEHHOCTh (DYHKIIHIA.
4.3  YwucnoBas Mocine10BaTeIbHOCTh U €€ Mpeiell.

43.1 Omnpenenenye YUCIOBON MOCIEA0BATEIHLHOCTH U €€ Mpeiena.

4.3.2 Beckoneuno mannie 1 OECKOHEYHO OOJIBIINE TOCIEN0BATENLHOCTH, UX CBOMCTBA.
4.4  Tlpenen GpyHKIUN.

441 [Mpenen GyHkmwm.

442 Omnpenenenue u cBoiicTBa OeckOHEUHO MaiblX QyHKIHi. CpaBHEeHUE OECKOHEYHO
Manbix ¢pyHKIui. [Topsaok ManocTu.

4.3.3 beckoneuno 6ombive GyHKIUHU, ONPEeIeHne, CBOMCTRA.

4.3.4 DKBUBaJIEHTHbIE OECKOHEUHO Majible (PYHKLIMHU, ONIPEIEICHHS U CBOMCTBA.

4.5  Meroabl pacKpbITUS HEOTPEACICHHOCTEH.
4.6  HenpepbIBHOCTH (PYHKITHIA.
4.6.1 Touku paspeiBa GyHKIUH, UX KIaccuUKaIus.
4.6.2 HccnenoBanue GyHKIMHA HA HETIPEPHIBHOCTb.
TeMbl NPAKTHYECKUX 3AHATHIA:
OcHOBHBIE CBOMCTBA (DYHKITHIA.
Brruncnenue npeienoB mocie10BaTeIbHOCTEH.
3ameuartenbHbIe Tpeesbl (IPUMEHEHHUE).
Brruncnenue npenenoB GyHKIIHMA.
HccnenoBanue GyHKIMH HA HEMPEPHIBHOCTb.
KontponbHas pabota Ne4.
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Paznen 5. JU®DPEPEHIIMAJIBHOE NCYUCJIEHUE
®YHKIIMU OJJHOM MEPEMEHHOM

B paznene «Iuddepennnanbuoe ucqucieHne (QyHKIMU OJHOW MEPEMEHHOW» H3Y4aroTCs
npou3BojiHbIe U AuddepeHnnans GyHKIUN 1 UX IPUMEHEHUE K UccieloBaHui0 QyHKIMH. 31ech
paccMaTpuBarOTCs 3a/ayd, NPUBOSIINE K TOHSATUIO NMPOU3BOJHOM; NpPOM3BOAHAS (YHKIMH, €€
reOMEeTpHUECKUil M (U3NYECKUH CMBICI;  MPOM3BOJAHBIE AJIEMEHTApHBIX (QYHKIMM; HpaBuUiIa
g depeHIupOBaHHUSL.

Tembl JeKIMH:

5.1 IpowusBonHas GyHKIIUN OJHON EPEMEHHOM.

5.1.1 Ompenenenue Mpou3BOAHOM, IpUpPALICHUN apryMeHTa U (PyHKIUH.

5.1.2 T'eometpudeckuii 1 pU3NUECKUI CMBICT TIPOU3BOJHOM.

5.1.3 IIpou3BojHBIE IEMEHTAPHBIX (HYHKINH.
5.2 TlpaBuia BEIYUCIEHHS TPOU3BO/IHBIX.

5.2.1 luddepeniimpoBanue cioXHON, HESIBHOM, 0OpaTHOM U MapaMeTpUIecKH 3aJaHHON
GyHKIHIHA.
5.3 Jlorapudmuueckoe auddepeHirpoBaHue.
5.4 Teopemsl o muddepermupyembix GyHkiusax: Teopembl Gepma, Poms, Jlarpanxka, Komm u nx
TE€OMETPUUECKUNA CMBICIT.




5.5 TlpousBoaubie 1 qUQPepeHIINATBI BBICIIUX TOPSIKOB.

5.6 IIpaBumno Jlonurans.

5.7 MOHOTOHHOCTB. DKCTpeMyM (PYHKIIH OJHOI epeMeHHOH.

5.8 BrInyk10¢Th (BOTHYTOCTD) (DYHKIIMHM M TOYKU TIeperuda. ACHMITTOTHI.
5.9 TlonHoe uccnenoBaHme U MOCTPOCHUE TPaPUKOB HYHKIUH .

wn

o No gk

TeMbl NPAKTUHYECKUX 3aHATHIA:

[TpousBonnas. IlpaBuna Beraucienus: npou3BoaHoi. AuddepeHurpoBanue cioxHOU, HEIBHOH,
0o0paTHO# M mapaMeTpUIeCKON (YHKIIUM.

Jlorapudmuueckoe muddepeHnupoBanue.

[Ipumenenue Teopem o quddepeHIrpyeMbIX QYHKIUIX. Y paBHEHUS KacaTelbHOW U HOPMAIH K
KpHUBOM.

[Ipumenenue mpasuiia JIonuTans K BBIYUCICHUIO TIPEIEIIOB.

OkerpemyM (yakiun. Hanbombiee 1 HauMeHblIee 3Ha4eHus: QYHKIUN OJJHOM MTepeMEHHOM.
®opmymna Teiinopa. Audbdepennunan GyHKIHH U €0 MPUITOKCHHS.

HccnenoBanue GyHKIMH U IOCTpOEHUE rpaduka.

K/p Ne5 no ough. ucuucnenuro ¢pynkyuu 00Hou nepemeHHou.

TeMbl, BBIHOCMMbIE HA CAMOCTOSITEIbHYIO IPOPAOOTKY:

MeToapl BBIYMCIICHHUI ONIPEACTUTEINCH N-TO MOpsAKa: METO/ BBIACICHUS IMHEHHBIX MHOKUTEIICH;
METOJ PEKYPPEHTHBIX COOTHOIICHHUI; METO] TIPE/ICTABIICHUS ONPEACITUTENS B BUE CYMMBI
OIpeeIUTEINICH; METOI U3MEHEHHS DJIEMEHTOB OIPEACIIUTENS; COOCTBEHHBIC 3HAYCHUS U
COOCTBEHHBIEC BEKTOPHI JIMHEHHOTO TIPe00pa30BaHMUsL.

6. YueOHo-MeTOoAMYeCKOEe H HH()OPMALIMOHHOE o0ecTedeHne THCIHTLINHBI
6.1 YueOHO-MeTOAMUECKOE 00ecIIeueHue

OcHoBHasi JuTeparypa

. I'unp, JI. b. COopHuK 3a71a4 o mareMaTtuke: yueOnoe nocodue / JI. b. I'mnp, A. B. Tumenkosa.

— 2-¢ m3a. — Tomck: TIIY, 2016 — Yacte 1: JluneiiHas anreOpa. Bektopnas anreOpa.
Anamutnueckass reomerpust — 2016. — 135 c¢. — ISBN 978-5-4387-0669-4. — Tekcr:
3JIEKTPOHHBIH // Jlans: 3JIEKTPOHHO-ONOIMOTEeUHAs CUCTEMA. — URL:

https://ezproxy.ha.tpu.ru:2330/book/107753; https://e.lanbook.com/book/96244

I'uns, JI. b. COopHUK 3a7au 1o MaremaTHke: yyeOHoe nmocobue / JI. b. I'mnp, A. B. Tumenkosa.
— 2-¢ m3n. — Tomck: TIIY, 2016 — Yacte 2: BBemenme B MaTeMaTHUECKHMIl aHAaIN3.
HuddepenunanbHoe ucurcaeHne (GyHKIMKA OTHOTO BellecTBeHHoro aprymenta — 2016. — 123 c.
— ISBN 978-5-4387-0670-0. — Tekct : ayekrpoHHbIH / JlaHh : DJIEKTPOHHO-OMOIHOTEUHAS
cHUCTEMa. - URL: https://ezproxy.ha.tpu.ru:2330/book/107754;
https://e.lanbook.com/book/107753

JIupumi, K. U. Kypc nunueitHoit anreOpel n aHamutuyeckod reomerpuun: ydeOHuk / K. .
JluBmmmi. — Cankt-IlerepOypr: Jlamp, 2017. — 508 c. — ISBN 978-5-8114-2524-2. — Tekcr :
3JIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIMOTEeYHAs CUCTEMA. — URL:
https://ezproxy.ha.tpu.ru:2330/book/93697 ; https://e.lanbook.com/book/93697

@uxtenronsly, I'. M. Kypc nuddepeHninanbHoro 1 MHTErpajibHOr0 HCYUCICHHS : y4eOHUK : B 3
tomax / I'. M. ®@uxrtenronbi. — 13-e u3n., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Tom 1 —
2019. — 608 c. — ISBN 978-5-8114-3993-5. — Tekct: 31eKTpoHHBIH // JlaHb: >IEKTPOHHO-
oubnmoredHas CHCTEMaA. - URL: https://ezproxy.ha.tpu.ru:2330/book/113948;
https://e.lanbook.com/book/100938

JlonoJiHUTeIbHASL JUTEpaTypa


https://e.lanbook.com/book/96244
https://ezproxy.ha.tpu.ru:2330/book/107754
https://e.lanbook.com/book/107753
https://e.lanbook.com/book/93697
https://ezproxy.ha.tpu.ru:2330/book/113948
https://e.lanbook.com/book/100938

1.

I'opnau, b. A. Jluneiinas anreOpa ¥ aHanuTHueckas reomeTpusi: yueOHuk / b. A. T'opmau. —
Cankr-IlerepOypr: Jlanb, 2017. — 300 c. — ISBN 978-5-8114-2717-8. — Tekcr : snekTpoHHbIii //
Jlanb: anekrponHO-OuOMoTeuHas cucrema. — URL: https://ezproxy.ha.tpu.ru:2330/book/99103

https://e.lanbook.com/book/99103

2.

lopnay, b. A. quddepernuponanue : yaeoOHuk / b. A. I'opmau. — Cankrt-IlerepOypr : Jlaus,
2017. — 348 c. — ISBN 978-5-8114-2715-4. — Texkct : 3neKTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/99102

Kpsxsun, B. JI. Jlunelinas anreOpa B 3amayax W ympakHEHHSAX : ydeOHoe mocobue / B. JI.
KpsikBun. — 3-e¢ m3a., ucnp. — Cankrt-IlerepOypr: Jlans, 2016. — 592 ¢. — ISBN 978-5-8114-
2090-2. — Texkct: omekTpoHHBIN // JlaHb: 3neKTpOHHO-OMOMMOTeuHass cucrema. — URL:
https://ezproxy.ha.tpu.ru:2330/book/72583 ; https://e.lanbook.com/book/72583

6.2 UndopManmoHHOe M IPOrpaMMHoOe obecrieyeHne

Internet-pecypcer (B T.4. B cpene LMS MOODLE u ap. o6pa3zoBarenbHble 1 OMOIHOTEUHBIE

pecypcehl):

OnektpoHHbId Kypc Maremaruka 1.1 (I'nns JILB.)
http://stud.Ims.tpu.ru/course/view.php?id=253

OnexTpoHHbIii kKypc Matematuka 1.1 (Poxkosa C.B.)
http://stud.Ims.tpu.ru/enrol/index.php?id=1270

DiekTpoHHO-0MOIMoTeuHas cuctema «Jlauby - https://e.lanbook.com/
DnexkTponHo-6ubMoTeuHast cuctemMa «ZNANIUM.COMy - https://new.znanium.com/
DnekTpoHHO-0MOIMoTeuHas cuctema «tOpaiit» - https://urait.ru/

DaexTpoHHO-0ubInoTeunas cucreMa «Koncynprant cryaeaTa» http://www.studentlibrary.ru/
Wudopmanmonnas cucrtema "EnmHoe OKHO JocTyma K 00pa3oBarelibHBIM —pecypcam”
http://window.edu.ru/catalog/?p_rubr=2.2.74.12

Jlextuu 1o BeIcIIei MaTeMaTrke Peskum goctyma: http://www.mathelp.spb.ru/videolecture.htm

JInneH3noHHoe IIporpaMmMHOC obOecrieyeHue (B COOTBETCTBHH € HepequM JIMIEH3UOHHOI'0

nporpamMmHoro odecnevyenusi TITY):

NogakrowhE

LibreOffice
Windows
Chrome
Firefox ESR
PowerPoint
Acrobat Reader
Zoom

B y4yeOHOM mpoliecce ucnonb3yeTcs clieAyroliee J1abopaTopHOe 000pyI0BaHHE sl TPAKTHUECKUX

3aHSATHIA:
Ne | HamMeHoBaHMe cieHAJbHBIX HaumenoBanue o6opyroBanus
NoMeneHui

1. | Ayautopust s mnpoBeneHus | Jlocka ayaquTopHas HaCTEHHAs — 2 HIT., KOMIIBIOTEP
y4eOHBbIX 3aHATHHA BCeX THIOB, | — | mT., mpoekTop — lmMT., KOMIUIEKT yueOHOM
KypCOBOI'O MPOEKTUPOBaHUs, | MeOenu Ha 32 MOocajoyHbIX MECT, 3KpaH — 1 miT.,
KOHCYJIbTalWMH, TEKYILEro | CTOJ, CTYyJ Ipenogasareiis — | T., MHTepaKTUBHAs
KOHTpOJISI M MpoMexyTouHoll | nocka «SMARTBoard» — 1 mit., qocka moBopoTHast
aTTecTaluu HaIloJIbHAs KOMOWHUpPOBaHHAs — 2 mr.,
652055, KemepoBckasi 005acTh, | aBTOMaTU3UPOBAHHbBIE KOHTPOJIMPYIOLIUE
r. lOpra, yn. Jlocroesckoro, a. 1, | ycrpoiictBa «<CUMBOJI-BY3» — 15 .
y4eOHBII KOpITyC 2, aynuTopus 8

LibreOffice, Windows, Chrome, Firefox ESR,
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[ | | PowerPoint, Acrobat Reader, Zoom |
PaGouas mporpaMma cocraBieHa Ha oOcHoBe OOmel XapaKTepUCTHKH 00pa30BaTeIbHOM
nporpaMmbl o HampasieHuio: 20.03.01 Texunocgepnas Ge3omacHocTs/ mpodpuiab «3ammura B
Ype3BBHIYAHBIX CHUTYalMsx» / CIeHaTH3alus «3aliuTa B Ype3BblYaHHBIX CHUTyalMsx» (IpHema
2019 r., ounas popma oO6ydeHHs)

Pazpabotunk(u)
JIOIKHOCTh TMoamuce OHO
Jlouent IOTU TITY C _Tw = JLB.I'unb

ITporpamma ogo6pena Ha 3acenanuu OL[T 7
(mpotokon oT «6» uroHs 2019 r. Ne 9).

W.o. 3amecTHTens nupekropa, HadaarbHUK OO

K.T.H., JIOLIEHT /  Comnoxpckmii C.A.




JIncr u3mMeHeHnuii padoveii mporpaMMbl JMCHUAIIIHHBI:

YueoHblii rox Copep:xaHue /u3MeHeHHe OO0cy:x1eHO Ha 3acelaHuN
(mpoToKO0.T)
2020/2021 | 1. O6GHOBJIEHO MPOrpaMMHOE 00eCIIEYeHHE BO BCEX YMK IOTH ot «18»
yueOHBII JUCLUIIIIMHAX U IIPAKTHKAX utoHs 2020 r. Ne8
roJ 2. O6HoBIIEH cocTaB MpodecCHOHaIbHBIX 0a3 JaHHBIX U

UH(POPMALIMOHHO-CITPABOYHBIX CHCTEM BO BCEX
JHMCIUIUIMHAX U TPAKTUKaX

3. OOHOBIIEHO cOJiepKaHUE Pa3/IeI0B TUCLUILUINH
4. OGHOBJIEH CITMCOK JINTEPATYpPHI, B TOM YHCJIE CCBHUIOK|
OBC BO Bcex AMCLUHUILIMHAX U MPAKTUKAX

2020/2021 | UsmeneHo coaepxxanue moapaszenos 7.1, 8.1 OOIT YMK IOTH ot «18»
y4eOHBIN utoHs 2020 r. Ne§
roj
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