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1 ]_le.]'ll/l H 3aJa4Y1 0CBOCHUA NUCHHUITIJIMHbI

eanb (eH) OCBOCHHS TUCITATUIMHBI:

- OBJAJICHHE OOYYAIOIIMMHUCS OCHOBHBIMH METOJIaMH JIMHEWHON aireOphl M MaTeMaTUYECKOTO
aHaM3a, HEOOXOJMMBIMH JUIS aHAJM3a W MOJCIMPOBAHUS SKOHOMHUYECKUX TIPOIIECCOB W SIBJICHUU, MPH
MOWCKE ONTHUMAIILHBIX PEIICHHH B HYKOHOMHUKO-MATEMAaTHUYECKOM MOJCITUPOBAHUU, MPHU o0paboTke u
aHaJM3e Pe3yabTaTOB YUCICHHBIX SKCIIEPUMEHTOB B 3KOHOMUYECKHX HCCIICIOBAHUSAX;

- popMupoBaHUE TEOPETUICCKOTO (PyHAAMEHTA Il M3y4YCHHS O0YYaIOIMMHU JTUCIUILINH Y9eOHOTO
TUTaHa 00pa30BaTEIbHON MPOTPaMMBbI, HCIOJIB3YIOIIUX AKOHOMHKO-MATEMaTHUYECKUE MOJIEI H METOJIbI.

3agaun:

- (QopmupoBaHue y 0O0YyYarOIIMXCS MPEJCTaBICHUH 00 OCHOBHBIX HACSIX M METOJaX JIMHEHHOM
anreOppl 1 MAaTEMAaTUYECKOTO aHAIN3a, UX HCIOJb30BAaHUM B HCCIIEJOBAHUSIX SKOHOMHYECKUX MPOIECCOB
U SABJIEHUNA U SKOHOMUKO-MATEMAaTUYECKOM MOJIEIUPOBAHUH;

- ¢dopMupoBaHHE Yy OOYYAIOIIMUXCS CUCTEMbl TEOPETUYECKUX 3HAHUN M0 JMHEWHON anredpe u
MaTEeMaTHYECKOMY aHAM3y, BKIIOYAIONICH B ce0s  OCHOBHBIC TIIOHSTHS, ONPEACICHUS, TEOPEMBbl U
(bakTbl, HEOOXOIWMBbIE [UIsI W3YYCHHS MOCIEIYIOIIMX MAaTeMaTH4YeCKHMX U CIEUHUAIbHBIX JUCIHUILUIUH
00pa30BaTeNBLHON TPOTPAaMMBI, PEIICHHUS OSKOHOMHYECKUX U MPUKIAJAHBIX 337ad, MaTeMaTHYeCKOTrO
MOJEJIIMPOBAHUS U HUCCIEIOBAHUS SKOHOMHMUYECKHX IPOLIECCOB U SIBJIICHUN;

- (opMHpOBaHHE MATEMATHYECKON KYJIbTYPHI CTYIACHTOB, OCO3HAHHS OOYYAIOIIMMHUCS POJU H
MecTa JUHEHHOW anreOpbl M MaTeMaTHYeCKOro aHalli3a B CHUCTEME MAaTeMaTHYEeCKHMX HayK, pPa3BUTHUE
JIOTUYECKOTO0 ¥ aJITOPUTMUYECKOTO MBINIICHUs, HEOOXOIMMONW HMHTYUIIMM B BOINPOCAX MPUIIOKCHHS
MaTe€MaTUKU K SKOHOMUYECKUM HCCIIEOBAHUSM.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucnunnuza oTHOcUTes K 6a30Boii yactu 6ioka [l «{ucuurinabl (MOIYIIH )>»

[TpepexkBU3UTHI QUCHUILTUHBL: Omcymcmayom

[ToctpexBusutsl mucuuruanel:  51.J{.b.12.2 Teopus eeposmuocmeu u MamemMamuyecKkast
cmamucmuxa, b1.J[.b.12.3 Mamemamuueckue memoowvl anaiuza dkoHomuyeckux oauuwvlx, b1.J[.5.12.4

Memoowi onmumanvbHbix peueHul

3 TpeOoBaHusA K pe3yabTaTaM 00y4eHHs MO JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HApaBiieH Ha (pOpMHUpPOBAHHE CIAEAYIOUINX PE3YIbTATOB 00YUEHHUS

[Tnanupyemsble pe3yiabTaThl
00y4eHHs M0 JUCLUIUINHE,
Konx n HanmeHoBaHue Kon n HauMeHoBaHMEe HHAMKATOpA
. XapaKTEepU3YIOIINE STaIbl
(bopMHpyEeMBIX KOMIIETEHLUH JOCTHKEHUS] KOMIIETEHLIUU
dopmupoBaHus
KOMITETCHIINH
ITK*-1 Cnocoben [TIK*-1-B-1 Ucnonb3yer 3HaHUS U3 pa3AeoB |3HAaTb: OCHOBHbIE MOHATHUS
OCYILIECTBIISATh aHATIU3 MaTeMaTHKH MPU PEeLIEHUN S3KOHOMHYECKUX |(ompeneneHus, pakTsl, Teo-
HKOHOMHYECKUX JAHHBIX C 3aja4 PEMBI), METOABI U
HCII0JIb30BAHUEM WHCTPYMEHTBI JTUHEHHOMN
MaTeMaTHYECKUX METOJIOB U ayreOpbl U MaTEeMaTHYECKO-
WH(POPMAIIMOHHBIX TEXHOJIOTHIA ro aHa/IN3a, HeOOXOIUMBbIE
1151 BBIPAOOTKH peleHHi B JUISL peLIeHus
obnactu mpodeccruoHanbHOM SKOHOMHUYECKHX 3a]1a4, MO-
JESTEIBHOCTH JIeTUPOBaHMS U MCCIIe10Ba-
HUST S)KOHOMUYECKHUX




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[TnaHupyembie pe3ysbTaThl
o0ydeHus 1O TUCIUTLINHE,
XapaKTEePU3YIOIIUE ITAIIBI
dbopmupoBanus
KOMIIETEHIINHI

SIBJIEHUI U MIPOLIECCOB.
YMeThb: peniatb TUIIOBBIC
3a/1a4M JJUHEHHON anreopsl
Y MaTeMaTU4eCKOro
aHaJIM3a; IPUMEHATh
METO/bl U HHCTPYMEHTHI
JUMHENHOHN ayredpsl U Ma-
TEMaTHUYECKOIr0 aHaJIN3a K
PELICHNI0 MaTEMaTU4YECKUX
Y DKOHOMHUYECKHX 3a]ad,
BBIOMPATH M UCIIOIB30BATh
HEO0OXOUMBIE
BBIYHUCIIUTENbHBIE METO/IBI.
Baajerb: HaBbIKAMU HC-
I10JIb30BAHUSI HHCTPYMEH-
TOB U CPENICTB

JUHENHOM anreOpsl U
MaTEMAaTUYECKOTO aHAIN3a
IPU MOJIETTUPOBAHUU U
UCCIIEJOBAHUH
SKOHOMMYECKHUX MPOLIECCOB
U SIBJICHUU

4 CTpyKTYpa U colepKaHue TUCUUIINHBI

4.1 CTpykTypa AUCHUILJIMHBI

OO0m1ast TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 6 3a4eTHBIX enHHUIL (216 akaeMHYecKuX 4acoB).

TpynoemMkocTs,
Bun paGotsr aKaJIEMUYECKUX 4acOB

1 cemectp 2 ceMecTp BCET0
OO0masi Tpy10éMKOCTh 108 108 216
KonTakTHas pabdora: 52,25 53,25 105,5
Jlexumu (JI) 18 18 36
[Tpaktuueckue 3ansatus (I113) 34 34 68
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padora: 55,75 54,75 110,5

- 8bINOJHEHUEe UHOUBUOYATbHO2O NPAKMUKO-
opuenmuposanroo 3adanus (I1103);

- 8bINONIHEHUe paciemHuo-epagpuueckozo 3adanus (PI73);

- BbINOJIHEHUE UHOUBUOYAILHBIX OOMAWHUX 3A0AHUL U
KOHMPOIbHBIX padbom,

- CAMON0020Mo8Ka (Mpopabomka u nO8MopeHue 1eKYUOHHO2O0
mamepuana u Mamepuana y4eOHuKo8 u yueOHvlx nocoouil),
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,

- N0020MOBKA K PYOENCHbIM KOHMPOJIAM,

- usyyeHue pazoenos Kkypca «Jlunetinas aneeopa u
MamemMamuyeckull aHaiusy» 8 cucmeme dJ1eKmpoHHO20




TpynoeMKoCTb,
Bun pabotst aKaJIeMUYECKHX YaCOB
1 cemectp 2 ceMecTp BCETO

oOyuenust;

- Uzyuenue pazoenos peKoMeHO08AHHO20 MACCOBO20
OMKPLIMO20 OHAAUH-KYPCA;

- 10020MOBKA K NPOMENHCYMOUHbIM AMMEeCMAayUusim.
Buja utoroBoro KOHTpoJIs (3a4eT, IK3aMeEH, aug. 3a4. IK3aMeH
auddepeHUpoBaHHBIN 3a4eT)

PaSI[eJ'II)I AUCHUILIWHBI, U3y4YacMbIC B 1 CEMECTPE

KonmyectBo yacos
Ne HaunmenoBanue pasnenon ayAnTopHas BHEAy/I.
paznena BCETO pabora
113 | JIp pabota
1 MartpHuiipl ¥ OpeIeIuTeNN 20 4 6 - 10
2 CucteMbl TMHEHHBIX alreOpanvyecKux ypaBHCHUM 28 4 |10 | - 14
3 JIuneiinsle npoctpaHcTBa. JIuneiiHble 28 4 8 - 16
npeoOpazoBaHus (OrepaTophl) TUHEHHBIX
MIPOCTPAHCTB
4 Bekropnast anrebpa 14 2 4 - 8
5) DneMEeHThl aHATUTUYECKON T€OMETPUN Ha 14 2 6 - 6
TUIOCKOCTH M B TPOCTPAHCTBE
6 MHosxecTBa 1 QYHKIINH 4 2 - - 2
HUroro: 108 18 | 34 | - 56
Paznenbl muCHMIUIMHEL, U3ydaeMble B 2 ceMeCTpe
KosmyecTBo yacoB
Ne HaunmeHnoBanue pasiesnoB AyATOpHa BHEayl.
pasnena BCETO paborta
T 113 | 7P pabota
7 UucnoBble NOCIIEIOBATEIbHOCTH M YNCIIOBBIE PSJIbI 22 4 6 - 12
8 [Ipenen u HenmpepbIBHOCTH (PYHKIIUU 18 4 4 - 10
9 JuddepenunanbHoe ucuncienue GyHKIMA OJJHON 24 4 8 - 12
IIEPEMEHHOM.
10 HuddepenunanbHoe  UcuucieHHe  (QYHKUUH 22 2 8 - 12
MHOTHX TIEpEMEHHBIX.
11 WuTerpanbHoe ucurcaeHne GyHKIUN OJJHON 22 4 8 - 10
MePEMEHHOMN
Hroro: 108 18 | 34 56
Bcero: 216 36 | 68 112

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

1 MaTpuusl 1 onpeaeIuTen

Matpuibl: OCHOBHBIE ONpefeNieHus, Kiaccupukanus, ACWCTBUS HaJa MaTpUIlaMH, UX CBOMCTBa.
Onpenenurenu: GopMysbl A BBIYUCICHUS, CBOMCTBa onpeaenureneid. OOpaTHas MaTpuLa: ONpeesneHue,
CBOMCTBA, BBIBOJ (DOPMYIIBI AJIs1 BEIYUCICHUS. MUHOD MOpsAIka K JUIs MaTpuilbl (onpeaenuTenis). bazucHslit
MUHOp ¥ paHI MaTpUIlbl, TEOPEMBI O PAHTaX.

2 CucreMbl JMHEHHBIX aJire0panyecKux ypaBHeHH

CucreMbl m JMHEHWHBIX YpPaBHEHMH C 1N HEU3BECTHBIMHM: OCHOBHBIE  OIIpPEAEICHMUS,
kinaccudukanusa. OCHOBHBIE METOJAbl PELICHHs CHCTEM JIMHEWHBIX ypaBHeHui: metona ['aycca perneHus



CHUCTEMBl M JMHEHHBIX YPAaBHCHMM € 1N HEW3BECTHBIMM; MpaBuiao Kpamepa pemeHuss CHCTEMBI n
JUHEWHBIX YpPaBHEHUH C 1N HEU3BECTHbIMH, IPHUMEHEHHE OOpaTHBIX MaTpHll K PELIEHHUI0 CUCTEM
JUHENHBIX ypaBHeHui; Teopema Kponekepa - Kanemnm o COBMECTHOCTHM HEOJHOPOAHON JMHEWHOMN
CHUCTEMBI.

3 Jludeiinble mpocTpaHcTBa. JIMHeiiHble mnpeoOpa3oBaHusi (ONMEepPaTOpPbI) JIMHEHHBIX
NPOCTPAHCTB

JInHeliHOE MPOCTPAHCTBO: OIPEACIICHUE, IPUMEPBI JIMHEHMHBIX IPOCTpaHCTB. lloHsaTHe nmHeWHOU
3aBMCHMOCTH HE3aBUCHUMOCTH CHUCTEMBI BEKTOPOB, KDUTEPHUN JTMHEWHON 3aBUCUMOCTH CHCTEMBI BEKTOPOB B
MPOU3BOJILHOM TpocTpaHcTBe. KoHeYHOMepHOE JMHEHHOE MPOCTPAHCTBO: ONpeAeieHue, 0aszuc, crocod
BbIOOpa 0a3uca, KoOpaAuHaThl BekTopa. Kpurepuii 1MHEHHONW HE3aBUCUMOCTH BEKTOPOB B KOHEUHOMEPHOM
npoctpancTe. @opMyiibl Iepexosia OT oAHOro Oasuca K gpyromy. @opmyiibl 1uist CBA3M KOOPAUHAT OJHOTO
U TOro e BeKTopa B JBYX Oa3ucax OJHOIO M TOrO e JMHEHHOro mnpocTpaHcTBa. JIuHelHoe
IIOATIPOCTPAHCTBO.

Jlunelinple mnpeoOpa3oBaHMsl JMHEHHBIX IPOCTPAHCTB: ONpEAEICHUEe, MaTpHlla, KpUTepui
HEBBIPOXKIEHHOCTH, MHBAPUAHTHOCTH OIPEESIIUTENSI MAaTPHUIIBl JIMHEHHOTO Mpeodpa3oBanus, Gopmyna JUIs
CBSI3U MATpPHI OJHOT'O U TOT'O K€ JIMHEHHOI 0 Npeo0pa3oBaHMsl B BYX pa3IMUHbIX 0a3ucax OJHOIO U TOTO XKe
KOHEYHOMEPHOI'0  JIMHEHHOIO  IIPOCTPAHCTBA. MHOXECTBO  3HAYE€HUW U SAPO  JIMHEWHOIO
npeoOpa3zoBanus. PasMepHOCTh TPOCTpaHCTBA pEIICHUN JWHEWHONW OIHOPOJHOW CHCTEMBI. Teopembl O
CTPYKTYpPE pPEIICHUN JMHEHHOM OJHOPOJHOM W HEOJAHOPOJHOM CHCTEM JIMHEWHBIX YPaBHEHHM.
CoOcTBeHHbIE BEKTOPbl U COOCTBEHHBIE 3HAa4YE€HUs JMHEHHOro mnpeoOpa3oBaHus. XapaKTepUCTHUYECKHUM
MHorouseH. CymiectBoBaHue 0a3uca U3 COOCTBEHHBIX BEKTOpOB. [IpuBeneHue maTpuilbl JUHEHHOrO
npeoOpa3oBaHus K AMaroHaabHOMY BuAy. OpTOroHalbHbIE U CHMMETPUYHbIE IPeoOpa3oBaHusl.

4 BekTopHas airedpa

[IpsMoyronbHas cucTeMa KOOpAMHAT (HAa IUIOCKOCTH M B IPOCTpaHCTBE). PaccrosHue Mexmay
TOYKaMH, JEJICHHE OTpe3Ka B 3aJaHHOM COOTHOLIECHHWU. BEKTOpBI: OCHOBHBIE IOHATHS W OIPEACIICHHUS,
JUHEIHbIE ONEpAallMd HaJ BEKTOpaMH. PasnojkeHue BEKTOpa IIJIOCKOCTU IO JBYM HEKOJUIMHEApHBIM
BEKTOpaM, pa3jioKEHHE BEKTOpa IPOCTPAHCTBA IO TPEM HEKOMIUIaHapHbIM BekTopam). KoopaunaTs
BEKTOpa, IEUCTBUS HAJl BEKTOpaMH, 3aJaHHBIMUA CBOMMU KoopauHaTamu. CKalsipHasi IpOeKLUs BEKTOpa Ha
och, €€ cBoiicTBa. CKaJIIipHOE, BEKTOPHOE U CMEIIAHHOE ITPOU3BEACHUE BEKTOPOB: OIpEEIEHUs], CBOICTBA,
MPUIIOKEHUS, POPMYJIbI JUIsl BBIUUCIICHUS.

5 JJ1eMeHThl AaHAJMTHYECKOI TeOMeTPHHU HA IVIOCKOCTH M B IIPOCTPAHCTBE

[IpsmMass Ha  IUIOCKOCTH: CIOCOOBI  3aJaHus, oOOIlee ypaBHEHUE INPSMON, B3aUMHOE
PACIIONOXKEHNE IBYX NPSMBIX, PACCTOSHHE OT TOYKH 10 mpsMoii. Ilmockocts B R®: crocoGsr 3amamms,
obIiiee ypaBHEHHE IUIOCKOCTH, B3aMMHOE PACIONIOKEHHE JBYX IUIOCKOCTEH, yroia MEXAY IUIOCKOCTSIMH.
[Ipsimas B R3: criocoGer 3ananmii, obmee YpaBHEHUE NPSIMOM, B3aMMHOE PACIIOIOKEHHE IBYX IPAMBIX.
B3aumHOe pacnonoxeHue NpsMOM M IJIOCKOCTH B IPOCTPAHCTBE, Yrojl MEXAY MPAMON M IUIOCKOCTHIO,
ONpeJIEIICHUE KOOPANHAT TOUKH IEPECECUEHUS.

KpuBble BTOpOro mopsijaka: OCHOBHbIE NMOHATHSA U omnpeneneHus. OKpyKHOCTb, 3JUIMIIC, TUnepooia,
napaloJia, UX FeOMeTPUUYECKHE CBOMCTBA U YPaBHEHHUS.

6 MHoxkecTBa U (PyHKIUH

MHoOXeCTBa: OCHOBHBIE IIOHATHS M ONPEICICHUs, ONEpallMM HaJ MHOXKecTBaMu. UucioBble
MHO’KECTBA, PACIIMPEHUE YMCIOBBIX MHOXECTB. MHOKECTBO KOMIIJIEKCHBIX YHCEN: OCHOBHBIE MOHATHS U
orepaly HaJl KOMIUIEKCHBIMU YKCIaMU B anredpanyeckoi popme. TpuUroHoMmerpuueckas U okazareabHast
(bopMBI KOMITJIEKCHBIX YHCEIL.

AOcomioTHasT  BeIMYMHA  JIEHCTBUTENBHOIO  4uciaa, €€ CBOMcTBA W TeoMeTpuyecKas
uHTepnperanys. [IoHsATHE OKPECTHOCTH TOUKH.

DyHKIHN: ONpeleIeHNne, OCHOBHBIE TOHATHUS U CBOMCTBA.

7 YucJi0BbIe MOCIEA0BATEIHOCTH M YHCI0BbIE PS/AbI

YucnoBas MOCIe0BaTEIbHOCTD: ONPEIEICHNE, CBOUCTBA. 1Ipenen mocienoBareabHOCTH: ONpeeie-
HUE, TEOMETPUUYECKUI CMBICI, CBOICTBA NOCIEN0BATENbHOCTEN, UMEOIIMX Npeaen. IIpusHaku cymecTBoBa-
HUA Tpefena y nocienoBarenbHocTe. Kpurepuit Komm cxoaumMocTH MocinenoBaTeaIbHOCTH. becKOHEeuHO
MaJible 1 OECKOHEYHO OOJIbIINE MOCIE0BATEILHOCTH: ONpeaesieHre U cBoiicTBa. CBOMCTBA Moce10BaTeNb-

1
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YucnoBsle psibl: OCHOBHBIE MIOHATHS U ONpesieNeHus (CX0quMOocCTb, cymMma). HeoOxonumslii npu3Hak
CXOAMMOCTH, OCTATOYHBIM INPU3HAK PACXOJUMOCTH YHCIOBOTrO psina. PAnel, cocraBieHHBIE M3 WICHOB
reoMeTpuueckoil mporpeccun. CBONCTBA CXOIALIMXCS YHCIOBBIX pSAIOB. PAIbl ¢ HEOTpULIATEIbHBIMHU
YJIEHAMU: OCHOBHOW MpPHU3HAK CXOJUMOCTH, TEOpPEMbI CpaBHEHMs, Npu3Haku J[lamambepa, paaukaabHbIN
npu3Hak Komm. 3HakonmepeMeHHbIE psAbl: JOCTAaTOYHBIM NPU3HAK CXOAMMOCTH, Teopema JleitOHuIa
CXOJMMOCTH 3HaKOYeperylolerocss psjaa. AOCOIIOTHO U YCIOBHO CXOAALIMECH PAIbl: ONpPEAEICHHUS,
CBOMCTBA, IIPU3HAKHU.

8 IIpenes u HeMPEPBLIBHOCTh (PYHKITUH

[Tpenen ¢ynkuuu npu X —> & (B TOYKE): ONPEAEICHUs, CBOMCTBA (DYHKIMHA, UMEIOLINX Mpeaea B
Touke. beckoHeuHo Manasg u OeckoHe4HO Oosbiias (YHKIMH, UX cBoiicTBa. OJTHOCTOPOHHHUE IPENEIIb
¢bynkuuu B Touke. IlepBpiii 3aMevaTeNnbHbIN Mpesel U CIeACTBUA U3 Hero. HenpepeIBHOCTD (PYHKIIMH B TOY-
Ke: OIpeieIeHne, CBOMCTBA (DYHKIMI, HEPEPhIBHBIX B TOUKE; HEIPEPBIBHOCTh CIIOKHONW U 00paTHON (yHK-
ruii. [IpaBuiia BEIUMCIIEHUS Tpezesia HepEephIBHBIX (PYHKIUH. YCTOWYMBOCTh 3HAKa HEMPEPHIBHON (DyHK-
1. OIHOCTOPOHHSS HENPEPBIBHOCTh (PyHKIMK B Touke. HenpepbiBHOCTh QyHKIMM Ha MHOecTBe. CBOM-
cTBa (DYHKIIHMIA, HEMPEPBIBHBIX HA OTpe3Kke. HempepbIBHOCTH 37eMeHTapHbIX (yHKUIUH. Toukn pas3peiBa, UX
knaccupukanus. Kycouno-nenpepbiBHas GyHkuusa. Teopema 0 CyIIECTBOBAHMU U HEIPEPHIBHOCTH 00Opat-
HOW (PYHKIIMHM y CTPOrO MOHOTOHHOH Ha mHTepBaje. llpeaen ¢yHKIMM Ha OECKOHEYHOCTHU: ONpEAEIICHHUE,
cBoiicTBa. BTopoill 3amedarenbHbId mpenen W CIeACTBUA W3 Hero. llpenen creneHHO-NOKa3aTeabHOR
¢ynkuun. CpaBHeHHE OECKOHEYHO MAalbIX. ODKBUBAICHTHBIE OECKOHEYHO Mallble: OIpeJelIeHUe, CBOM-
CTBa, Tabyuia. ACUMIOTOTHI rpaduka GyHKIIHH.

9 InpdepenuuanbHoe ucyucjieHue (PyHKIUH OAHOI TNepeMeHHOi

[Tpou3BonHas (QYHKUMU B TOUYKE: OINpEAEICHHUE, T€OMETPUYECKMH U 3KOHOMUYECKMHA CMBICI,
OJTHOCTOPOHHSISI TPOW3BOAHAs (GYHKIMU B Touke. JluddepeHnumpyeMocTb QyHKIIMM B TOYKE: OMpere-
JeHue, cBoiictBa ¢GyHKuMH, auddepeHuupyembix B Touke. IlonsTHe o nuddepenumane, reomeTpuye-
ckuii cmbic. [IpaBrina HaXOKAEHUS TPOU3BOAHBIX U UG (HEpEeHITNATOB, TEOPEMBI O MMPOU3BOAHBIX KOMITO3H-
Uy QYHKIMHA U O IMPOU3BOAHOM 0OpaTHOW (yHKuMHU. [Ipou3BOJHBIE OCHOBHBIX 3JEMEHTapHBIX (QYHK-
nuii. ColicTBa (yHKIMH, AuddepeHInpyeMbIXx Ha HHTEpBasie: TeopeMbl Depma, Pomis, Komu u Jlarpan-
xa. IlpaBuno Jlonurans - bepuymnu. IlonsaTue o npousBoAHbIX U IudepeHanax BbICIIUX MOPSIKOB.
@®opmyna Teitnopa. [IpubnkeHHble BeaUcIeHHs. MOHOTOHHOCTh (YHKIIMM Ha HWHTEpBAJIe: ONpejaese-
HUS, NpU3HaKu. JIOKalbHBIA SKCTpEMyM: oOmIpeieseHHe, HEOOXOAWMBIE U JOCTaTOYHbIE YCIIOBHUS CyIe-
crBoBaHus. Hanbomnpiiee M HauMeHbIee 3HAUYeHUS (QYHKIMU Ha OTpe3ke. BrimykiocTs ¢GyHKIMHM Ha
MHTEpBaJIe: ONpeeNeHue, npu3Haku. Pacnonoxxenue rpapuka GyHKIIMM OTHOCUTENIBHO KacaTelbHbIX. Tou-
KM reperubda: onpeneiaeHne, Heo0X0UMbI€ U IOCTATOUHbIE YCIOBUS CYILIECTBOBAHUS.

10 TuddepenunanbHoe HcUnCIeHHe PYHKIMIA MHOTHX IepeMEHHbIX

IIpoctpancTBo Rn : OCHOBHBIE TOHATHA W onpeneneHus. DOyHKIHMS HECKOJIBKUX IEPEMEHHBIX:
orpeJiesieHue, rpaduk, MHOXKecTBa ypoBHs. [loHsATHe npenena GyHKIMYU HECKOJIbKUX NMEPEMEHHBIX: B TOUKE,
[0 HANpaBJIEHMIO; CBOWCTBAa COOTBETCTBYIOIIMX (YyHKIMI. HenpepplBHOCTh PYHKIIMN HECKOIBKUX TEpe-
MEHHBIX: B TOUKE, I10 HallpaBJIEHUIO, HA MHOXECTBE; CBOWCTBA COOTBETCTBYIOIIMX (GYHKUUN. Toukn M Ju-
HUM pa3pbiBa. JeMEHTapHble (YHKLIHUU HECKOJIBbKUX MEepeMeHHbIX. YacTHas Mpou3BOAHAs (PYHKIIMU He-
CKOJIbKMX IIEPEMEHHBIX B TOYKE: ONPEACIICHHUE, IPABWIIA HAXOKAeHUA. [ eOMeTpUUeCKril U SKOHOMHYECKUI
cmbicl. uddepernurpyeMocts GyHKIMM HECKOJIBKMX MEPEMEHHBIX B TOYKE: OIpeJesieHHe, CBOMCTBA,
HeoOXouMble W jAocTaTouHble ycnoBus nuddepenuupyemoctu. Jduddepennman dynxuuu. Ilpousson-
Has 1o HampasieHuto. ['paauent. YacTHble Mpon3BOAHbIE U UG (EepeHIIaTbl BEICIIMX MOPSIKOB.

JIokanbHbIN AKCTpeMyM (YHKIMM HECKOJIBKHUX IEPEMEHHBIX: OIpeJesieHue, Heo0XOoauMble
yCIIOBUSL CyllecTBOBaHMs. TeopeMa O JOCTaTOYHOM YCIOBUHM CYIIECTBOBAHUS SKCTpeMyMa (DYHKUUU 2-
X HE3aBUCUMBIX IIE€PEMEHHBIX.

11 UnTerpanbHoe ucuucjieHue GyHKIMU OHOM MepeMeHHOi

[TepBooOpazHas ¢yHKLuUs: OIpeaesieHre, CBOWCTBa. HeompeneneHHBbI HHTErpal: oOIpeaesieHue,
cBOMcTBa, Tabnuia. MeToAbl MHTErPUPOBAHUSA: METOJ pPAa3jOXKEHHUs, METOJ TMOABEAEHUS IOJ 3HaK
muddepeHiana, METO[ HHTEIPUPOBAHMS 10 YACTSIM, METOJ 3aMeHbl NepeMeHHoW. MHTerpupoBaHue
paioHaiIbHbIX JIpoOeil. MHTerpupoBaHrne HEKOTOPHIX THUIOB TPUTOHOMETPHUUECKUX M HPPaLMOHAIBHBIX
GyHKIHH.

WuTerpanbHas cyMMa Ha OTpe3Ke: OIpejAesieHue, TeoMeTpuyeckuil cmbica. OnpeneneHHbIi
MHTETpajl: onpeieleHne (MHTerpupyeMocTs 1o Pumany), HeoOXOAMMbIE M JOCTAaTOYHbIE YCIOBHS
CYIIIECTBOBAHUS, TE€OMETPUUYECKUH  CMBICH  OmpenesieHHoro  uHtTerpana. IIpocreiimme  cBOMCTBa



OTIpeIeIEHHOTO0 HMHTErpaja, TeopeMbl 00 OlLIEHKax, Teopema o cpeqHeM. MHTerpai ¢ nepeMeHHbIM BEpXHUM
MpesieioM: OIllpesiesieHne, CBoWcTBa. MeTonbl  BBIYMCIEHHUS  OINpEAETCHHBIX HHTErpaioB: (Gopmyna
Heiotona JleiiOHuIa, MeTOJ MHTETPUPOBAHUS 10 4YacTAM, METOJA 3aMeHbl IepeMeHHo#. CBoHcTBa
WHTETPAJIOB OT YETHOW, HEYETHOW, mepuomuyeckux  GyHkmuwil. [IpumokeHuss  onpeneneHHBIX
uHTerpaioB. HecoOCTBeHHbIE MHTErpayibl ¢ OECKOHEYHBIMH IIpEIeIaMu.

4.3 lIpakTuyeckue 3aHATHS (CEMUHAPBI)

Ne Kon-Bo
Ne 3anaTus Tema
paszena 4acoB

1 1 MaTtpuiiel, onepamnuy HaJi MaTpuIiaMu 2

1 2 Ornpenenurtenu, BBIYUCICHUE ONpeieTuTeNnei 2

1 3 OO6parHas maTpuIa 2

2 4 Hessipoxxkniennsie CJIAY, MeToabl ux penieHus 2

2 5 Panr matpuiiel, coBMecTHOCTh CJIAY 2

2 6 Onnopoansie CJIAY. ®CP 2

2 7 Heonnopoansie CJIAY 2

2 8 KoHnTtponbHas pabora Nel 2

3 9 Jlunelinple mpocTpancTBa. JIMHeHHAs 3aBUCHMOCTD DJIEMEHTOB 2

3 10 baszuc nuHeitHoro npocrpancTBa. KoopamHaThl 3J1EMEHTOB 2

3 11 Jlunelinpie mpeoOpazoBaHus (ONEPATOPHI) IMHEHHBIX TPOCTPAHCTB 2

3 12 CoOcTBeHHbIE BEKTOPHI M COOCTBEHHBIC 3HAUYECHUS JIMHEWHOTO 2
peoOpa3oBaHusl.

4 13 BekropHas anreOpa: reomMeTpudeckas i aHATHTHIECKAsT MOJICITH 2
BEKTOPa

4 14 BekropHas anreOpa: onepanuu HaJl BEKTOpaMHU 2

5 15 DJIEMEHTHI aHATUTUYECKON r€OMETPHUH Ha IJIOCKOCTH: JTUHEHHBIE 2
MOJIeITN

5 16 DJIEMEHTHI aHAIUTUYECKOM T€OMETPUH HA INIOCKOCTHU: HEJIUHEIHBIE 2
MOJIeITN

5 17 DJIEMEHTHI aHAIUTUYECKON Fr€OMETPUM B MPOCTPAHCTBE: JIMHEIHBIE 2
MOJIeITN

7 18 YucnoBble IOCIEN0BATENBHOCTH, CXOIUMOCTD YHCIIOBBIX 2
IIOCJIEI0BATEIbHOCTEN

7 19 UwncaoBbIe psIibl, CXOAUMOCTh 3HAKOTIOIOKUTEIBHBIX 2
3HAKOHEOTPULIATEIbHBIBIX YUCIOBBIX PS/I0B

7 20 3HAKONEpEMEHHbIE YUCIIOBBIE PSJIbI, UX CXOJIUMOCTb 2

8 21 ITpenen pyHKIMU B TOUKE U HA OECKOHEUHOCTH 2

8 22 HenpepsiBHOCT (DyHKIIUU 2

9 23 [Tpon3BoiHas PYHKIIMM, TPAaBUJIA BEIYMCIEHUS IPOU3BOAHBIX 2

9 24 Junddepernurpyemocts GyHkumu, qudpdepeHnnan QyHKIuu 2

9 25 ITpaBuiio Jlonurans - beprymm 2

9 26 Konrtposnbnas pabora Ne2 2

10 27 [Tpenen, HenpepbIBHOCTD, YaCTHBIE IPOU3BOJHBIE (YHKIIMH 2
HECKOJIbKUX MEPEMEHHBIX

10 28 JuddepernmpyemMocTs QYHKITUN HECKOJIBKHUX ITEPEMEHHBIX 2

10 29 [Tpou3BoiHAs 1O HAMIPABICHUIO, TPAAUEHT (PYHKIIUN HECKOJIbKUX 2
TIepPEMEHHBIX

10 30 JlokanbHbIN 9KCTpeMyM (YHKIIMH HECKOJIBKMX IEpPEeMEHHbBIX 2

11 31 [TepBooOpazHas, HeonpeaeaeHHbIH HHTErpasl. MeTobl 2
UHTETPUPOBAHMSI HEONIPEIEIIEHHOT0 HHTErpaa

11 32 WHTerpupoBanue palnudoOHAJIbHBIX  JApO0e W HEKOTOPBIX THUIIOB 2
TPUTOHOMETPHUYECKUX WM HPPANUOHATBHBIX (QYHKIIUH

11 33 OnpenenenHblil uaTerpai, Gpopmyna Hetorona — JleiiOnuna, 2




Ne Kon-Bo
Ne 3anaTus Tema
paszzuena 4acoB
METO/bI BBIYUCIICHUS U IPHJIOKEHHSI ONPEAETICHHOr0 HHTEerpaja
11 34 HecoOcTBeHHBIE MHTErpajibl ¢ OECKOHEYHBIMH MTpEaesIaMH. 2
HToro: 68
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5.3 llepuoanueckue u3gaHust

Ilepuonnueckue u3ganus He PEKOMEHAYIOTCS IIPU U3YUYEHUU JUCLUTIIINHBL.
5.4 UnTepHeT-pecypcsbl

http://lineal.guru.ru/lineal3/ - 6a3oBast 3yIeKTPOHHAs YHIMKIIONEIHS [0 JIMHEWHOU anredpe;

http://vilenin.narod.ru/Mm/Books/Books.htm - "Maremaruyeckas 6ubanoreka" - coOpaHUe YHHBEPCHTET-
CKHX YIeOHMKOB, COOPHHUKOB 3a]1aY;

http://ibooks.ru/ - snekTpoHHAs OMOIMOTEYHASI CHCTEMA,;

http://e.lanbook.com/ - snexTpoHHast GHOIMOTEYHAsT CHCTEMA M3AaTeNbCTBA «JIaHbY;

https://znanium.com/ - 3;1eKTpOHHO-OMOINOTEYHAST CHCTEMA,

http://rucont.ru/ - snexkrponnast 6udarorexka PYKOHT;

http://lib.mexmat.ru/- snekrponHast GUOIHMOTEKA MEXaHUKO-MaTeMaThudeckoro gakyaprera MI'Y;

http://eqworld.ipmnet.ru/ru/library/mathematics.htm - yueOHO-00pa3oBarebHas (bu3nKo-
MaTeMaTruueckas OMOJIHOTEKa;

WWW.exponenta.ru — Internet-kiacc mo BeICIIEH MATEMATHKE;

http://www.wolframalpha.com/ - caiiT, rJie MOXHO POBEPUTH PELICHUE MATEMATUYECKUX 3a/1a4.

5.5 TlporpamMmHoe obGecneuyeHue, npogeccuoHaIbHble 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI

1. Onepaunonnas cucrema PEJ] OC

2. [Inardopma 1s opranuzanuu Buaeo-koHpepen-cBsa3u «DION» (Kongurypauus « DION EDUy)

3. Be6-0Opayzep SAnnexc https://yandex.ru/

4. YHuBepcuTterckas miaargopma 3JeKTPOHHOT0 00ydeHus «IeKTpoHHble Kypcsl OI'Y B

cucreme ooyuenust Moodle» http://moodle.osu.ru/

5. ABTOMaTu3upoBaHHasl UHTepaKTUBHAas cucrema cereBoro tectupoBanus - AUCCT (Ceunerens-
CTBO O ToCyAapcTBeHHO peructpauuu nporpammsl it 9BM B POCITATEHT Ne2011610456, npaBoo6uia-
narenb — OpeHOyprekuii TOCYAapCTBEHHBIH YHUBEPCHUTET), PEXKUM JOCTYyIA - http://aist.osu.ru.

6 . JluneitHas anrebpa M MaTeMaTHUYECKUH aHaIM3 [DJIEKTPOHHBIA pecypc|: AJIEKTPOHHBIA KypcC B

cucreme Moodle / Tapacosa T.H., Pynkosa W.I'., Open6. roc. yH-T. — OnekTpoH. gaH. — OpenOypr: OI'Y,
[2021 - 2022].— Pexum pmocryma: OnektpoHHble Kypcsl OI'Y B cucreme oOydeHus moodle. —
https://moodle.osu.ru/course/view.php?id=14350

7. Jluneiinas ~ anrebpa [DnexkTpoHHBIT  pecypc]: OHJIAMH-Kypc  Ha  miatdopme
https://www.coursera.org/ - Coursera, pexxim poctyma: https://www.coursera.org/learn/algebra-lineynaya

6 MaTepuajibHO-TeXHUYECKOe olecnedeHne JUCIUNINHBI

VYyeOHble ayTUTOPUM ISl MPOBEACHUS 3aHATUI JEKIMOHHOTO THIIA, CEMHUHAPCKOTO THUMA, JUIS
MIPOBEJECHUSI TPYIIOBBIX U WHAMBHIYAJIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS M MPOMEXYTOUHOU
aTTeCcTaluu.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAaMH YUY€HHYEeCKOW MeOenH, TEXHHYECKUMH CpeJICTBaMU 00y4YeHMUs,
CITy>KaIllUMU JUTs TIpeJICTaBlIeHHs yueOHOH nH(opMaIy 60IbIION ayUTOPUH.
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[Tomerenue 111 cCaMOCTOATENbHONH PabOThl 00YYarOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOM,
nmoAKIoueHHON K cetu "MHTepHeT", W oOecmedeHHeM J0CTyna B JJICKTPOHHYIO HWH(OPMAIMOHHO-
obpazoBarensHyt0 cpexy OI'Y.



